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REVISION STATUS

Revisions to this service manual 753-516, originally published in 1959, and reissued August 18, 1972 are
as follows:

Revisions Publication Date Aerofiche Card Effectivity

ORIGINAL (Paper only) 1959 None
COMPLETE REISSUE (Paper only) August 18, 1972 None
1st (Paper only) December 18, 1973 None
2nd June 25, 1976 1, 2, 3, and 4
3rd October 3, 1977 1
4th April 3, 1978 1, 2, and 3
5th September 10, 1979 1, 2, and 3
6th April 10, 1981 1, 2, and 3
7th November 1, 1982 1, 2, and 3
8th September 21, 1986 1
9th August 15, 1998 1, 2, and 3
10th April 1, 2009 NA*

* Piper has ceased production of all Aerofiche (i.e. microfiche) products.

Consult the “Customer Service Information File” (a free download from the Piper Aircraft, Inc. website
at Http://www.piper.com/publications.asp) to verify that you have the latest revision.
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INTRODUCTION

1. Instructions for Continued Airworthiness

WARNING: INSTRUCTIONS FOR CONTINUED AIRWORTHINESS (ICA) FOR ALL NON-PIPER
APPROVED STC INSTALLATIONS ARE NOT INCLUDED IN THIS MANUAL. WHEN
A NON-PIPER APPROVED STC INSTALLATION IS INCORPORATED ON THE
AIRPLANE, THOSE PORTIONS OF THE AIRPLANE AFFECTED BY THE
INSTALLATION MUST BE INSPECTED IN ACCORDANCE WITH THE ICA
PUBLISHED BY THE OWNER OF THE STC. SINCE NON-PIPER APPROVED STC
INSTALLATIONS MAY CHANGE SYSTEMS INTERFACE, OPERATING
CHARACTERISTICS AND COMPONENT LOADS OR STRESSES ON ADJACENT
STRUCTURES, THE PIPER PROVIDED ICA MAY NOT BE VALID FOR AIRPLANES
SO MODIFIED.

The Piper  Twin Comanche Service Manual constitutes the Instructions for Continued Airworthiness for
the  PA-24, PA-24-250/260, and PA-24-400 model airplanes in accordance with Federal Aviation
Regulations (FAR) Part 23, Appendix G. Section I contains the Airworthiness Limitations and the
Inspection Program is in Section III.

2. General

This publication is prepared in PIPER proprietary format with respect to arrangement and content.

WARNING: USE ONLY GENUINE PIPER PARTS OR PIPER APPROVED PARTS OBTAINED
FROM PIPER APPROVED SOURCES, IN CONNECTION WITH THE MAINTENANCE
AND REPAIR OF PIPER AIRPLANES.

This manual generally does not contain hardware callouts for installation. Hardware callouts are only
indicated where a special application is required. To confirm the correct hardware used, refer to the 
PA-24 (Comanche) Parts Catalog, P/N 752-464, and FAR 43 for proper utilization.

Genuine PIPER parts are produced and inspected under rigorous procedures to insure airworthiness and
suitability for use in PIPER airplane applications. Parts purchased from sources other than PIPER, even
though identical in appearance, may not have had the required tests and inspections performed, may be
different in fabrication techniques and materials, and may be dangerous when installed in an airplane.

Additionally, reworked or salvaged parts or those parts obtained from non-PIPER approved sources, may
have service histories which are unknown or cannot be authenticated, may have been subjected to
unacceptable stresses or temperatures or may have other hidden damage not discernible through routine
visual or nondestructive testing. This may render the part, component or structural assembly, even
though originally manufactured by PIPER, unsuitable and unsafe for airplane use.

Piper Aircraft, Inc. expressly disclaims any responsibility for malfunctions, failures, damage or injury
caused by use of non-PIPER approved parts.

NOTE: Piper Aircraft, Inc. expressly reserves the right to supersede, cancel and/or declare obsolete any
part, part numbers, kits or publication that may be referenced in this manual without prior
notice.

In any question concerning the care of your airplane, be sure to include the airplane serial number in any
correspondence.

04/01/09 INTRODUCTION
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3. Effectivity

This service manual is effective for all PA-24 Comanche series airplanes as follows:

This encompasses the following model years:

NOTE: The following is provided as a general reference only.

Model Sub-Model Serial Numbers Model Year

PA-24 24-1 thru 24-2 Prototypes
(aka PA-24-180) 24-3 thru 24-336 1958

24-337 thru 24-1476 1959
24-1477 thru 24-2298 1960
24-2299 thru 24-2843 1961
24-2844 thru 24-3284 1962
24-3285 thru 24-3557 1963
24-3558 thru 24-3687 1964

PA-24-250 24-3 thru 24-336 1958
24-337 thru 24-1476 1959
24-1477 thru 24-2298 1960
24-2299 thru 24-2843 1961
24-2844 thru 24-3284 1962
24-3285 thru 24-3557 1963
24-3558 thru 24-3687, 1964
less 24-3642

PA-24-260 24-3642 1964
24-4000* thru 24-4042 1965
24-4043 thru 24-4299 1965

“B” Model 24-4300 thru 24-4336 1966
“B” Model 24-4337 thru 24-4593 1966
“B” Model 24-4594 thru 24-4716 1967
“B” Model 24-4718 thru 24-4720 1967
“B” Model 24-4724 1967
“B” Model 24-4717 1968
“B” Model 24-4721 thru 24-4723 1968
“B” Model 24-4725 thru 24-4803 1968
“C” Model, Turbo “C” 24-4804 thru 24-4908 1969
“C” Model, Turbo “C” 24-4909 thru 24-4963 1970
“C” Model, Turbo “C” 24-4964 thru 24-5002 1971
“C” Model, Turbo “C” 24-5003 thru 24-5028 1972

24-5029 thru 24-5041 ** 
* 24-3688 changed to 24-4000.

** not completed due to 1972 Flood.

PA-24-400 26-3 thru 26-148 1964

NOTE: S/N 24-6000, the PA-24-300 testbed, was destroyed after the 1972 flood.
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4. Serial Number Explanation

Example:

5. Assignment of Subject Material

This publication is divided into logical subject groupings based on aircraft system or task function. Refer
to Section Index Guide, grid 1A16A.

6. Pagination

A modified legacy Aerofiche grid numbering system (explained below) will be used to indicate location
within the manual until the next complete revision.

7. Aerofiche Grid Number

Piper has ceased production of all Aerofiche (i.e.,microfiche) products. The Aerofiche grid numbers will
be replaced by Section page numbers (i.e. I-1, II-3, etc.) indicating the Section and the consecutive page
number from the beginning of the section in the next complete revision. In the interim, as partial
revisions occur, the legacy Aerofiche grid numbering system may be modified, as explained below, to
simplify production.

Deviations from the legacy Aerofiche grid numbering system will occur when it becomes necessary to
add pages to the manual and will typically take two forms:

A. Inserting pages between two existing grids in the same row.

When inserting two pages between the existing grids 1A8 and 1A9, the two new pages will be
number 1A8A and 1A8B.

B. Inserting pages at the end of an Aerofiche grid row.

The legacy Aerofiche grid number system limited page numbers in a row to a maximum of 24 (i.e.,
row 1A would be numbered 1A1-1A24). That limit no longer applies.  Accordingly, if two pages
need to be added between any existing grid row end and grid row start (i.e., 1A24 and 1B1), the
new pages will simply be numberred 1A25 and 1A26.

24  671

TYPE CERTIFICATE DESIGNATION
24 = PA-24, PA-24-250, PA-24-260

26 = PA-24-400

SEQUENCE NUMBER (1 to 4 digits)
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8. Identifying Revised Material

A. 1976 thru 1982:

Revised text and illustrations are indicated by a vertical line along the left-hand margin of the
frame, opposite revised, added or deleted material. Revision lines indicate only current revisions
with changes and additions to or deletions of existing text and illustrations. Changes in
capitalization, spelling, punctuation, indexing, the physical location of the material or complete
page additions are not identified by revision lines.

B. 1983 thru 1997:

Revised text and illustrations are indicated by a vertical line along the left-hand margin of the
frame, opposite revised or added material. Revision lines indicate only current revisions with
changes and additions to existing text and illustrations. Changes in capitalization, spelling,
punctuation, indexing, physical location of material, or complete page additions are not identified
by revision lines.

C. 1998 thru 2007:

A revision to a page is defined as any change to the text or illustrations that existed previously. Such
revisions, additions and deletions are identified by a vertical black line (change bar) along the left-
hand margin of the page opposite only the text or illusration that was changed. Changes in
capitalization, spelling, punctuation, indexing, the physical location of the material or complete
page additions are not identified by revision lines.

D. 2009 and later:

A revision to a page is defined as a change to the text or illustrations that existed previously.
Revision, additions and deletions are identified by a vertical line (aka change bar) along the left-
hand margin of the page opposite only the text or illustration that was changed. Reformatted, but
otherwise unchanged, text is not identified by a change bar.

Change bars in the section Tables of Contents do not indicate a change to that page, but rather that
the information in the actual paragraph has changed

A change bar in the left-hand margin opposite the footer (i.e.- chapter/section/subject, page number
and date), indicates that the text was unchanged but the material was relocated to a different page.

Example.

NOTE: Change bars are not used in the title pages, list of illustrations, or list of tables. Likewise,
when a publication is completely revised (i.e. - reissued), change bars will only appear in
the Tables of Contents.

9. Indexing

A Section Index Guide, below, will assist the user in locating desired information. In addition, each
Section begins with an individual Table of Contents.
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10. Warnings, Cautions and Notes

These adjuncts to the text are used to highlight or emphasize important points when necessary. Warnings
call attention to use of materials, processes, methods, procedures or limits which must be followed
precisely to avoid injury or death to persons. Cautions call attention to methods and procedures which
must be followed to avoid damage to equipment. Notes call attention to methods which make the job
easier. Warnings and Cautions shall be located directly above and Notes directly beneath the text and be
in line with the paragraphs to which they apply. 

11. Accident/Incident Reporting

To improve our Service and Reliability system and aid in Piper’s compliance with FAR 21.3, knowledge
of all incidents and/or accidents must be reported to Piper immediately. To expedite and assist in
reporting all incidents and accidents, Piper Form 420-01 has been created. See Service Letter 1041 for
latest revision. This procedure is to be used by all Dealers, Service Centers and Repair Facilities.

12. Supplementary Publications

The following publications/sources provide servicing, overhaul and parts information for the 
PA-24, PA-24-250, 24-260 and PA-24-400 (Comanche) airplane and its various components. Use them
to supplement this manual.

A. Piper Publications: Piper P/N

(1) Parts Catalog: 753-464

(2) Periodic Inspection Report: 230-203

(3) Progressive Inspection Manual: 761-541

B. Vendor Publications:

WARNING: FAILURE TO CONSULT APPLICABLE VENDOR PUBLICATION(S), WHEN
SERVICING OR INSPECTING VENDOR EQUIPMENT INSTALLED IN PIPER
AIRCRAFT, MAY RENDER THE AIRCRAFT UNAIRWORTHY. 

(1) ALTERNATOR:

Vendor Address: Kelly Aerospace, Power Systems PH: (888) 461-6077
Airport Complex FAX: (334) 227-8596
P. O. Box 273
Fort Deposit, Alabama 36032
http://www.kellyaerospace.com/

(2) AUTOFLIGHT: (See Paragragh 12-6)

(3) BATTERY:

Vendor Address: GILL Batteries PH: (800) 456-0070
A Division of Teledyne Continental Motors
http://www.gillbatteries.com
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(4) BRAKES AND WHEELS:

Vendor Address: Parker Hannifin Corp PH: (800) 272-5464
Aircraft Wheel and Brake Division
1160 Center Road
Avon, Ohio  44011
http://www.parker.com/ag/wbd

(5) ENGINE:

Vendor Address: Lycoming Engines PH: (717) 323-6181
652 Oliver Street FAX: (717) 327-7101
Williamsport, PA  17701
http://www.lycoming.com/

Overhaul Manual: DIRECT DRIVE MODELS - P/N 60294-7

Parts Catalog: O-360-A Wide Cyl. Flange Engines - P/N PC-306-1
O-540-A Series Engines - P/N PC-115-1
O-540-B, E and G Series Engines - P/N PC-115-2
IO-540-A,B,C,D,E and G Series Engines - P/N PC-215-1
IO-540-J,K,M,N,P and R Series Engines - P/N PC-215-2
IO-720-A Series Engines - P/N PC-119

Operators Handbook: O-360 Series - P/N 60297-12
O-540, IO-540 Series - P/N 60297-10
IO-720 Series - P/N 60297-19

NOTE: The above Lycoming publications can be ordered as a set on CD-ROM from Avantext.
See www.avantext.com or PH - (800) 998-8857.

(6) FIRE EXTINGUISHER (PORTABLE):

Vendor Address: H3R Inc. PH: (800) 249-4289 
43 Magnolia Ave # 4
San Francisco, California 94123-2911
http://www.h3r.com/index.htm

(7) LIGHTS - NAVIGATION, STROBE, AND MAP LIGHTS:

Vendor Address: Whelen Engineering Co. Inc. PH: (860) 526-9504
Route 145, Winthrop Rd. FAX: (860) 526-2009
Chester, Conneticut  06412
http://www.whelen.com/
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(8) MAGNETOS:

Vendor Address: Teledyne Continental Motors PH: (251) 438-3411
P.O. Box 90 (800) 718-3411
Mobile, AL 36601 FAX: (251) 432-7352
http://www.tcmlink.com

Service Support Manual: S-1200 Series High Tension Magnetos, P/N x42001

Service Support Manual: S-20 / S-200 Series High Tension Magnetos, P/N x42002

or, if installed:

Vendor Address: Slick Aircraft Products PH: (904) 739-4000
Unison Industries FAX: (904) 739-4006
Attn: Subscription Dept.
7575 Baymeadows Way
Jacksonville, FL 32256
http://www.unisonindustries.com/

Installation, Operation F1100 MASTER SERVICE MANUAL
and Maintenance
Instructions:

(9) PROPELLER:

Vendor Address: Hartzell Propeller Inc. PH: (937) 778-4379
One Propeller Place FAX: (937) 778-4321
Piqua, OH  45356-2634
http://www.hartzellprop.com/index2.htm

Overhaul 
and Maintenance: Manual No. 110 /113B / 114B / 114C / 117D

Aluminum Blade 
Overhaul: Manual No. 133C

Propeller Owner’s 
Manual and Logbook: Manual No. 115N /168 / 169 / 175

or,

Vendor Address: McCauley Propeller Systems
P.O. Box 7704
Wichita, KS 67277-7704
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(10) PROPELLER GOVERNOR:

Vendor Address: See listing under Propeller, Hartzell above.

Governor Maintenance: Manual No. 130B

or

Woodward Governor Company PH: (815) 877-7441
5001 North Second Street FAX: (815) 639-6033
Rockford, IL 61125

(11) STARTER:

Vendor Address: Sky-Tec PH: (800) 476-7896
350 Howard Clemmons Rd. FAX: (817) 573-2252
Granbury, Texas 76048
http://www.skytecair.com

or

Kelly Aerospace, Power Systems.
See listing under Alternator, above.

(12) VACUUM PUMP:

Vendor Address: Aero Accessories, Inc. PH: (800) 822-3200
1240 Springwood Avenue 
Gibsonville, NC 27249
http://www.aeroaccessories.com/index.html

(13) VACUUM REGULATOR:

Vendor Address: Parker Hannifin Corp. PH: (800) 382-8422
Airborne Division
711 Taylor Street
Elyria, Ohio 44035
http://www.parker.com/ag/nad

(14) VOLTAGE REGULATOR:

Vendor Address: Kelly Aerospace, Power Systems
See listing under Alternator, above.
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VIII FUEL SYSTEM 2I12A
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X HEATING AND VENTILATING 3F6

XI INSTRUMENTS 3F16A
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XIII ACCESSORIES AND UTILITIES 3H11



PIPER COMANCHE SERVICE MANUAL

INTRODUCTION MM/DD/YY
1A16B

THIS PAGE INTENTIONALLY BLANK



PIPER COMANCHE SERVICE MANUAL

04/01/09 LIST OF ILLUSTRATIONS
1A16C

2-1. Three-View of Comanche - PA-24-180 and PA-24-250  . . . . . . . . . . . 1A30
2-2. Three-View of Comanche - PA-24-260

(S/N’s 24-4000 to 24-4246, 24-4248 to 24-4299)  . . . . . . . . . . . . . 1B1
2-3. Three-View of Comanche B - PA-24-260  (S/N’s 24-4247,

24-4300 to 24-4782, 24-4784 to 24-4803 incl.)  . . . . . . . . . . . . . . 1B2
2-4. Three-View of Comanche - PA-24-400  . . . . . . . . . . . . . . . . . . . . . . . . 1B3
2-5. Three-View of Comanche C - PA-24-260  

(S/N’s 24-4783, 24-4804 and up.)  . . . . . . . . . . . . . . . . . . . . . . . . . 1B4
2-6. Access Panels and Plates - PA-24-180, 250, 260

(S/N’s 24-4000 to 24-4246, 24-4248 to 24-4299)  . . . . . . . . . . . . . 1B5
2-7. Access Panels and Plates - PA-24-260  

(S/N’s 24-4247, 24-4300 and up)  . . . . . . . . . . . . . . . . . . . . . . . . . 1B16
2-8. Access Panels and Plates - PA-24-400  . . . . . . . . . . . . . . . . . . . . . . . . . 1B17
2-8a. Torque Wrench Formula  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1B18
2-9. Jacking Arrangements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1B23
2-10. Weighing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1B24
2-11. Leveling Airplane - PA-24-180, 250, 260

(S/N’s 24-4000 to 24-4246, 24-4248 to 24-4299) and 
PA-24-400  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1C1

2-12. Leveling Airplane - PA-24-260 (S/N’s 24-4247, 24-4300 and up)  . . . 1C1
2-13. Landing Gear Strut Exposure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1C6
2-14. Brake Reservoir - PA-24-180, 250  (S/N’s 24-1 to 24-2298 incl)  . . . . 1C8A
2-15. Brake Reservoir - 

PA-24-180, 250  (S/N’s 24-2299 and up); PA-24-260 and
PA-24-400  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1C8A

2-15a. Tire Balancer  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1C9
2-16. Fuel Strainer and Drain - PA-24-180, 250  

(S/N’s 24-2299 and up); and PA-24-260  . . . . . . . . . . . . . . . . . . . 1C10A
2-17. Fuel Selector and Drain - PA-24-400  . . . . . . . . . . . . . . . . . . . . . . . . . 1C10A
2-18. Oil Suction Screen  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1C39
2-19. Oil Pressure Screen  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1C39
2-20. Lubrication Chart - General - PA-24-180 and PA-24-250  . . . . . . . . . . 1C46
2-21. Lubrication Chart - General - PA-24-260 . . . . . . . . . . . . . . . . . . . . . . . 1C47
2-22. Lubrication Chart - General - PA-24-400 . . . . . . . . . . . . . . . . . . . . . . . 1C48
2-23. Lubrication Chart - Control Column  . . . . . . . . . . . . . . . . . . . . . . . . . . 1C49
2-24. Lubrication Chart - Step Lock Mechanism  . . . . . . . . . . . . . . . . . . . . . 1C50
2-25. Lubrication Chart - Flap Track . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1C51
2-26. Lubrication Chart - Nose Landing Gear  . . . . . . . . . . . . . . . . . . . . . . . 1C52
2-27. Lubrication Chart - Stabilator  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1C54
2-28. Lubrication Chart - Rudder Control  . . . . . . . . . . . . . . . . . . . . . . . . . . . 1C55
2-29. Lubrication Chart - Bellcrank  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1C56
2-30. Lubrication Chart - Propeller  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1C57
2-31. Lubrication Chart - Main Landing Gear  . . . . . . . . . . . . . . . . . . . . . . . 1C58

LIST OF ILLUSTRATIONS

Figure
No. Grid No.



PIPER COMANCHE SERVICE MANUAL

LIST OF ILLUSTRATIONS 04/01/09
1A16D

LIST OF ILLUSTRATIONS (cont.)

Figure
No. Grid No.

3-1. Typical Muffler Fatigue Areas  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1D40
3-2. Exhaust System Inspection Points - PA-24-180, 250 and 400  . . . . . . 1D41
3-3. Exhaust System Inspection Points - PA-24-260 . . . . . . . . . . . . . . . . . . 1D42
4-1. Landing Light Installation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1E6
4-2. Wing Attachment Fittings  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1E12
4-3. Flap Roller Installation (Electrically Operated)  . . . . . . . . . . . . . . . . . . 1E14
4-4. Aileron Bearing Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1E14
4-5. Door Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1E18
4-6. Door Locking Mechanism - PA-24-250  (S/N’s 24-2844 to 24-3284) . 1E18A
4-7. Door Locking Mechanism - PA-24-250  (S/N’s 24-3285 and up);

PA-24-260 and PA-24-400 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1E18B
4-7a. Millivolt Drop Test  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1E18E
4-7b. Metal Wire Stitching Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1E19
4-7c. Stabilator Balance Weight  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1E24
4-7d. Checking Stabilator Free Play  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1F2
4-7e. Checking and Balancing Rudder  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1F5
4-8. Fuselage Skin Diagram - PA-24-180, PA-24-250 and 

PA-24-260  (S/N’s 24-4000 to 24-4246, 24-4248 to 24-4299)  . . . 1F6
4-9. Wing and Empennage Skin Diagram - PA-24-180, PA-24-250 and 

PA-24-260  (S/N’s 24-4000 to 24-4246, 24-4248 to 24-4299)  . . . 1F7
4-10. Fuselage Skin Diagram - PA-24-260 (S/N’s 24-4247, 24-4300 and up) 1F8
4-11. Wing and Empennage Skin Diagram - PA-24-260  

(S/N’s 24-4247, 24-4300 and up)  . . . . . . . . . . . . . . . . . . . . . . . . . 1F9
4-12. Fuselage Skin Diagram - PA-24-400  . . . . . . . . . . . . . . . . . . . . . . . . . . 1F10
4-13. Wing and Empennage Skin Diagram - PA-24-400  . . . . . . . . . . . . . . . 1F11
4-14. Typical Access Holes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1F12
5-1. Correct Method of Installing Rod End Bearings  . . . . . . . . . . . . . . . . . 1F17
5-2. Control Cable Inspection Technique  . . . . . . . . . . . . . . . . . . . . . . . . . . 1F18B
5-3. External Cable Wear Patterns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1F19
5-4. Internal Cable Wear  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1F20
5-4a. Pulley Wear Patterns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1F21
5-5. Control Column Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1G1
5-6. Aileron Control Installation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1G7
5-7. Installation of Bellcrank Checking Tool  . . . . . . . . . . . . . . . . . . . . . . . 1G9
5-8. Aileron Adjusting Points  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1G9
5-9. Flap Control Installation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1G12
5-10. Determining Neutral Rudder Position  . . . . . . . . . . . . . . . . . . . . . . . . . 1G20
5-11. Checking Rudder Travel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1G20
5-12. Rudder and Rudder Trim Controls  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1G21
5-13. Clamping Rudder Pedals in Neutral Position . . . . . . . . . . . . . . . . . . . . 1G23
5-14. Stabilator and Stabilator Trim Controls  . . . . . . . . . . . . . . . . . . . . . . . . 1H3
5-15. Checking Stabilator Travel in Up Position . . . . . . . . . . . . . . . . . . . . . . 1H4C
5-16. Stabilator Adjustment Points  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1H4E
5-17. Special Fabricated Tools  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1H16
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6-1. Nose Gear Oleo Strut  (S/N’s 24-1 to 24-214 incl.)  . . . . . . . . . . . . . . . 1H24
6-2. Nose Gear Oleo Strut Assembly - PA-24-180, PA-24-250  

(S/N’s 24-215 and up;PA-24-260 and PA-24-400  . . . . . . . . . . . . . 1I5
6-3. Nose Landing Gear Installation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1I10
6-4. Clamping Rudder Pedals in Neutral Position . . . . . . . . . . . . . . . . . . . . 1I13
6-5. Rudder Pedals at Neutral Angle  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1I13
6-6. Installations of Plumb Bob Attachment Tool and Alignment Jig . . . . . 1I14
6-7. Nose Gear Door Installation - PA-24-260 and PA-24-400 . . . . . . . . . . 1I16
6-8. Main Gear Oleo Strut Assembly  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1I20
6-8a. Main Gear Side Brace Link Travel  . . . . . . . . . . . . . . . . . . . . . . . . . . . 1I22
6-8b. Main Gear Side Brace Bearing Tolerance  . . . . . . . . . . . . . . . . . . . . . . 1I22
6-8c. Main Gear Side Brace Link Tolerance  . . . . . . . . . . . . . . . . . . . . . . . . . 1I23
6-9. Main Landing Gear Installation (Left)  . . . . . . . . . . . . . . . . . . . . . . . . . 1J2
6-10. Adjustment of Main Landing Gear Drag Link . . . . . . . . . . . . . . . . . . . 1J6
6-11. Aligning Main Gear  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1J7
6-12. Landing Gear Retraction System  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1J10
6-13. Landing Gear Retraction Transmission Assembly . . . . . . . . . . . . . . . . 1J12
6-14. Landing Gear Retraction System Installation  . . . . . . . . . . . . . . . . . . . 1J17
6-15. Nose Gear Drag Link Clevis  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1J18
6-16. Landing Gear Up Limit Switch  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1J19
6-19. Torque Wrench and Adapter Installation,

(S/N’s 24-1 to 24-4782 incl.; 24-4784 to 24-4803 incl.)  . . . . . . . . 1J24
6-20. Torque Wrench and Adapter Installation, (S/N’s 24-4783; 

24-4804 and up) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1Kl
6-21. Landing Gear Down Safety Lock Installation  . . . . . . . . . . . . . . . . . . . 1K2
6-22. Landing Gear Warning Switch Installation  . . . . . . . . . . . . . . . . . . . . . 1K3
6-23. Landing Gear Warning Indicator  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1K5
6-24. Nose Wheel Assembly  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1K6
6-25. Main Wheel Assembly (Cleveland) - PA-24-180 and PA-24-250  . . . . 1K8
6-26. Main Wheel Assembly (Cleveland) - PA-24-260 and PA-24-400  . . . . 1K10
6-27. Main Wheel Assembly (Goodrich) - PA-24-400  . . . . . . . . . . . . . . . . . 1K11
6-28. Brake Assembly (Cleveland) - PA-24-180 and PA-24-250

(S/N’s 24-1 to 24-3295)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1K12
6-29. Brake Assembly (Cleveland) - PA-24-180 and PA-24-250 

(S/N’s 24-3296 & up);PA-24-260 and PA-24-400 . . . . . . . . . . . . . 1K13
6-30. Brake Assembly (Goodrich) - PA-24-400  . . . . . . . . . . . . . . . . . . . . . . 1K16
6-31. Replacing Brake Disc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1K17
6-32. Bleeding Brakes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1K18
6-33. Brake System Installation - PA-24-180 and PA-24-250

(S/N’s 24-1 to 24-2174 incl., 24-2176 to 24-2298 incl.)  . . . . . . . . 1K19
6-34. Brake System Installation - PA-24-180 and PA-24-250 

S/N’s 24-2175, 24-2298 and up); PA-24-260 and PA-24-400 . . . . 1K21
6-34a. Brake Cylinder Installation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1K21
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6-35. Brake Master Cylinder - PA-24-180 and PA-24-250
(S/N’s 24-1 to 24-2174 incl., 24-2176 to 24-2298 incl.)  . . . . . . . . 1K23

6-36. Parking Brake Valve  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1L1
6-37. Brake Master Cylinder - PA-24-180 and PA-24-250 

(S/N’s 24-2175, 24-2299 and up); PA-24-260 and PA-24-400  . . . 1L3
6-37a. Brake Cylinder Installation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1L4
6-38. Fabricated Plumb-bob Tool  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1L7
6-39. Fabricated Nose Wheel Alignment Jig . . . . . . . . . . . . . . . . . . . . . . . . . 1L8
6-40. Fabricated Spanner Wrench  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1L9
6-41. Inspection of Rod End Bearing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1L11
6-42. Main Gear Wear Limits  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1L14
6-43. Nose Gear Wear Limits  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1L16
7-1. Propeller Installation (McCauley)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2A14
7-2. Typical Nicks and Removal Method  . . . . . . . . . . . . . . . . . . . . . . . . . . 2A15
7-3. Propeller Installation (Hartzell)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2A18
7-4. Woodward Propeller Governor Adjustment Points  . . . . . . . . . . . . . . . 2A21
7-5. Hartzell Propeller Governor Adjustment Points . . . . . . . . . . . . . . . . . . 2A22
7-6. Engine Installation - PA-24-180 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2B1
7-6a. Cockpit Control Spring Back  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2B5
7-7. Carburetor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2B6
7-8. Magneto Inspection  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2B8
7-9. Lead Positioning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2B9
7-10. Impulse Coupling  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2B9
7-11. Magneto Timing Marks  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2B10
7-12. Timing Pointer  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2B10
7-13. Timing Plate Installed on Breaker Compartment . . . . . . . . . . . . . . . . . 2B11
7-14. Breaker Compartment With Cast Timing Marks  . . . . . . . . . . . . . . . . . 2B11
7-15. Engine Timing Marks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2B12
7-16. Ignition System Retard Breaker Magneto Installation . . . . . . . . . . . . . 2B15
7-17. Removing Seized Spark Plug . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2B17
7A-1. Propeller Installation (McCauley) - PA-24-250  . . . . . . . . . . . . . . . . . . 2C7
7A-2. Typical Nicks and Removal Method  . . . . . . . . . . . . . . . . . . . . . . . . . . 2C8
7A-3. Propeller Installation (Hartzell) - PA-24-250 . . . . . . . . . . . . . . . . . . . . 2C10
7A-4. Propeller Installation (Hartzell) - PA-24-260 . . . . . . . . . . . . . . . . . . . . 2C12
7A-5. Woodward Propeller Governor Adjustment Points  . . . . . . . . . . . . . . . 2C16
7A-6. Hartzell Propeller Governor Adjustment Points . . . . . . . . . . . . . . . . . . 2C17
7A-7. Engine Installation - PA-24-250 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2C21
7A-8. Engine Installation - PA-24-260 

(S/N’s 24-4000 thru 24-4803,less 24-4783)  . . . . . . . . . . . . . . . . . 2D1
7A-9. Engine Installation - PA-24-260 

(S/N’s 24-4783 and 24-4804 and up)  . . . . . . . . . . . . . . . . . . . . . . 2D7
7A-10. Carburetor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2D11
7A-11. Schematic Diagram of RSA Fuel Injector System - 

PA-24-250 & PA-24-260  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2D14
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7A-12. Idle and Mixture Adjustment (Fuel Injector)  . . . . . . . . . . . . . . . . . . . . 2D16
7A-13. Fuel Air Bleed Nozzle  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2D17
7A-14. Magneto Inspection  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2D19
7A-15. Lead Positioning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2D20
7A-16. Impulse Coupling  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2D20
7A-17. Magneto Timing Marks  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2D21
7A-18. Timing Pointer  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2D21
7A-19 Timing Plate Installed on Breaker Compartment . . . . . . . . . . . . . . . . . 2D22
7A-20. Breaker Compartment with Cast Timing Marks  . . . . . . . . . . . . . . . . . 2D22
7A-21. Engine Timing Marks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2D24
7A-22. Ignition System Retard Breaker Magneto Installation . . . . . . . . . . . . . 2E2
7A-23. Removing Seized Spark Plugs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2E4
7B-1. Propeller Installation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2E22
7B-2. Typical Nicks and Removal Methods  . . . . . . . . . . . . . . . . . . . . . . . . . 2E23
7B-3. Propeller Governor Adjustment Points  . . . . . . . . . . . . . . . . . . . . . . . . 2F2
7B-4. Engine Installation - PA-24-400 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2F3
7B-5. Schematic Diagram of RSA Fuel Injector System - PA-24-400  . . . . . 2F8
7B-6. Idle Speed and Mixture Adjustment (Fuel Injector)  . . . . . . . . . . . . . . 2F10
7B-7. Fuel Air Bleed Nozzle  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2F12
7B-8. Magneto Timing Marks  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2F14
7B-9. Reworked Plain Washer  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2F14
7B-10. Filed Notch on Cam  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2F15
7B-11. Installation of Rotor Holding Tool and Timing Pointer  . . . . . . . . . . . . 2F15
7B-12. Alignment of Cam in Inspection Hole  . . . . . . . . . . . . . . . . . . . . . . . . . 2F16
7B-13. Engine Timing Marks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2F17
7B-14. Ignition System Retard Breaker Magneto Installation . . . . . . . . . . . . . 2F20
7B- 15. Removal of Seized Spark Plug . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2F22
7C-1. Propeller Installation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2G12
7C-2. Typical Nicks and Removal Methods  . . . . . . . . . . . . . . . . . . . . . . . . . 2G13
7C-3. Propeller Governor  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2G15
7C-4. Engine Installation - PA-24-260 Turbo  . . . . . . . . . . . . . . . . . . . . . . . . 2G22
7C-5. Schematic Diagram of Turbocharger System . . . . . . . . . . . . . . . . . . . . 2G23
7C-5a. Lockwiring V-Band Couplings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2G25
7C-5b. Indicator Probe Installation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2H3
7C-6. Schematic Diagram of RSA Fuel Injector System - PA-24-260 Turbo 2H7
7C-7. Fuel Injector  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2H9
7C-8. Fuel Air Bleed Nozzle  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2H10
7C-9. Contact Points  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2H12
7C-10. Rotor Holding Tool Installed  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2H14
7C-11. Timing Kit Installed  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2H14
7C-12. Aligning Timing Marks Single Contact Assembly Magneto  . . . . . . . . 2H15
7C-13. Forming Leads in Breaker Compartment . . . . . . . . . . . . . . . . . . . . . . . 2H15
7C-14. Engine Timing Marks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2H16
7C-15. Magneto Timing Marks  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2H16
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7C-16. Removing Frozen Spark Plug  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2H19
7C-17. Turbo Oil Flow Check  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2H22
8-1. Fuel Cell Installation (Main/Inboard)  . . . . . . . . . . . . . . . . . . . . . . . . . 2I14
8-2. Fuel System Schematic - PA-24-180  . . . . . . . . . . . . . . . . . . . . . . . . . . 2I15
8-3. Fuel System Schematic - PA-24-250  (S/N’s 24-105 to 24-2298)  . . . . 2I16
8-4. Fuel System Schematic - PA-24-250  (S/N’s 24-2299 & up) 

and PA-24-260  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2I17
8-5. Fuel System Schematic - PA-24-260 Turbo  . . . . . . . . . . . . . . . . . . . . . 2I18
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AIRWORTHINESS LIMITATIONS

NOTE: The Airworthiness Limitations section is FAA approved and specifies maintenance required
under §§ 43.16 and 91.403 of the Federal Aviation Regulations unless an alternative program
has been FAA approved.

1-1. Limitations (TCDS-1A15, Rev. 34.)

No limitations related to fatigue life of the airplane and its components have been established with
respect to the PA-24, PA24-250/260, and PA-24-400 Comanche airplane:

NOTE: Refer to the LIMITATIONS section in the Aircraft Flight Manual for a detailed delineation of
the flight limitations of the airplane.

1-2. Inspections

Refer to Section III for Piper’s recommended Inspection Program.

1-3. Major Repairs to Life Limited Components

Major repairs to areas defined in FAR Part 43, Appendix A, must be shown, using approved data, to not
diminish the Life of the component as stated herein.

1-4. Life Limited Parts Marking and Disposition

14 CFR Part 45.16, Marking of Life Limited Parts requires that proper procedures are followed when
removing life limited parts with time and/or cycles remaining on them as well as the disposition of life
limited parts with no time and/or cycles left. Life limited parts are defined in paragraph 1, above.

A. Parts that are removed prior to attaining the required time and/or cycles in service defining the
useful life, are to be marked with indelible ink or marker with the part number, serial number and
accumulated life status as defined in 14 CFR Part 43.10 in a manner that does not effect part
structural integrity, i.e., no surface deformation such as vibration/etching allowed.

B. Parts that have accumulated the life limit shall be dispositioned of in accordance with the applicable
FARs. Piper recommends life limited parts with no time and/or cycles remaining be completely
destroyed.
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SECTION II

HANDLING AND SERVICING

2-1. Introduction.

This section contains routine handling and servicing procedures that are most frequently encountered.
Frequent reference to this section will aid the individual by providing information such as the location of
various components, ground handling procedures, routine service procedures and lubrication. When any
system or component requires service other than the procedures outlined in this section, refer to the
appropriate section for that component.

2-2. Dimensions.

The principal airplane dimensions are shown in Figures 2-1 thru 2-5 and are listed in Table II-I.

2--3.Weight and Balance Data.

When figuring various weight and balance computations, the weight and empty weight center of gravity
of the airplane may be found in the Weight and Balance Form of the Airplane Flight Manual.

2-4. Serial Number Plate. (Refer to Figure 2-6.)

The serial number plate on the various PA-24 model aircraft can be found at one of the following
locations: On the inside of the baggage compartment door, on the upper right side of the firewall (engine
side), on the fuselage adjacent to the left side of the tail skid.

2-5. Access and Inspection Provisions.

CAUTION: BEFORE ENTERING THE AFT SECTION OF THE FUSELAGE, BE SURE THE
AIRPLANE IS SUPPORTED AT THE TAIL SKID.

The access and inspection provisions for the airplane are shown in Figures 2-6 thru 2-8. The component
to be serviced or inspected through each opening is identified in the illustration. All access plates and
panels are secured by either metal fasteners or screws. The floor panels may be removed by first
removing the desired seats, then sliding the carpet edges from under its retainer strips, lifting the edges
and removing the carpet attaching screws. Remove the carpet, thus exposing the floor panel attaching
screws. To enter the aft section of the fuselage, remove the lower rear baggage compartment upholstery
panel by removing the attaching screws.

2-6. Tools and Test Equipment.

Because of the simplicity and easy accessibility of components, few special tools outside normal shop
tools will be required. Tools that are required may be fabricated from dimensions given in the back of the
section that pertains to a particular component.
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Figure 2-1. Three-View of Comanche PA-24-180 AND PA-24-250
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MODEL PA-24-180 PA-24-250
Carburetor Induction

ENGINE

Manufacturer Lycoming Lycoming
Model 0-360-A1A or 0-360-A1D 0-540-A1A5, 0-540-A1B5,

0-540-A1C5 or 0-540-A1D5
FAA type certificate 286 295
Rated horsepower, RPM:

Full throttle 180 HP @ 2700 RPM 250 HP @ 2575 RPM
Oil, SAE number See Figure 2-30 See Figure 2-30
Oil sump capacity 8 qts. 12 qts.
Fuel, aviation grade, minimum octane 91/96 91/96
Carburetor, Marvel-Schebler MA-4-5 MA-4-5
Magnetos (2), Scintilla:

Left S4LN-21 1 S6LN21 3, S6LN-21 4

Right S4LN-20 1 S6LN-20 3, S6LN-21 4

Left S4LN-200 2 S6LN-200 5

Right S4LN-204 2 S6LN-204 5

Magneto timing 25 degrees BTC 25 degrees BTC
Magneto point clearance 0.018 ± 0.006 in. 0.018 ± 0.006 in.
Spark plugs (shielded): 6 6

Spark plug gap setting 6 6

Firing Order 1-3-2-4 1-4-5-2-3-6
Tachometer drive, ratio to crankshaft 0.5:1 0.5:1
Starter:

Delco-Remy, 12volt 1109689 1109511
Generator, Delco-Remy:

12 Volt (35 Amp) 1101900 1101900
12 Volt (50 Amp) 1101915 1101915

Generator voltage regulator, Delco-Remy:
12 volt (35 amp) 1118704 1118704
12 volt (50 amp) 1119224 1119224

Fuel pump drive Plunger Plunger

1. 0-360-A1A
2. 0-360-A1D
3. 0-540-A1A5
4. 0-540-A1B5, 0-540-A1C5 
5. 0-540-A1D5 
6. Refer to latest revision of Lycoming Service Instruction No. 1042.

TABLE II-I.  LEADING PARTICULARS AND PRINCIPLE DIMENSIONS



PIPER COMANCHE SERVICE MANUAL

04/01/09 II - HANDLING AND SERVICING
1B7

TABLE II-I.  LEADING PARTICULARS AND PRINCIPLE DIMENSIONS (CONT.)

MODEL PA-24-250
Fuel Injected

ENGINE

Manufacturer Lycoming
Model I0-540-C1B5
FAA type certificate 1E4
Rated horsepower, RPM:

Full throttle 250 HP @ 2575 RPM
Oil, SAE number See Figure 2-30
Oil sump capacity 12 qts.
Fuel, aviation grade, min octane 91/96
Fuel injector, Bendix RSA-5AD I
Magnetos (2), Scintilla:

Left S6LN-200
Right S6LN-204

Magneto timing 25 degrees BTC
Magneto point clearance 0.018 ± 0.006 in.
Spark plugs (shielded): 6

Spark plug gap setting 6

Firing Order 1-4-5-2-3-6
Tachometer drive, ratio to crankshaft 0.5:1
Starter:

Delco-Remy 12 volt 1109511
Generator, Delco-Remy:

12 volt (35 amp) 1101900
12 volt (50 amp) 1101915

Generator voltage regulator, Delco-Remy:
12 volt (35 amp) 1118704
12 volt (50 amp) 1119224

Fuel pump drive Plunger

6. Refer to latest revision of Lycoming Service Instruction No. 1042.
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MODEL PA-24-180 PA-24-250
Carburetor Induction

PROPELLER

Manufacturer McCauley or Hartzell McCauley or Hartzell
Type Constant speed (two blades) Constant speed (two blades)

McCauley
Hub model 2D36C14 2D36C28
Blade model D-2101/78KM-4 D-2286/80MM-6

Hartzell
Hub model HC-92ZK8D HC-82XK1D or 

HC-A2VK-1
Blade model 8447A-12A V8433N-7

Diameter, max.
McCauley 74 in. 74 in.
Hartzell 72 in. 77 in.

Diameter, min. 
McCauley 72 in. 73 in.
Hartzell 70.5 in. 76 in.

Blade Angle (low pitch) 7

McCauley 12.7° + 0.2° 15.7° + 0.2°
Hartzell 13° 14.5° + 0.15°

Blade Angle (high pitch) 7

McCauley 27.5° 32° + 0.5°
Hartzell 27° 31° to 33°

Control governor Woodward or Hartzell Woodward or Hartzell
Governor model

Woodward 210305 A210305
Hartzell D-1-5 B-4-2

7. Blade Angle at 30 in. Radius.

TABLE II-I.  LEADING PARTICULARS AND PRINCIPLE DIMENSIONS (CONT.)
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MODEL PA-24-250 
Fuel Injected

PROPELLER

Manufacturer Hartzell
Type Constant speed (two blades) Constant speed (two blades)

Hub model HC-A2VK-I
Blade model V8433N-7

Diameter, max. 77 in.
Diameter, min. 76 in.

Blade Angle (low pitch) 7 14.5° ± 0.15°

Blade Angle (high pitch) 7 31° to 33°

Control governor Hartzell
Governor model

Woodward A210305
Hartzell B-4-2

7. Blade Angle at 30 in. Radius.

TABLE II-I.  LEADING PARTICULARS AND PRINCIPLE DIMENSIONS (CONT.)
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MODEL PA-24-180 PA-24-250

FUEL SYSTEM

Inboard (main) fuel cells Two Two
Capacity (each) 30 U.S. gal 30 U.S. gal
Unusable fuel (each) 2 U.S. gal 2 U.S. gal

Outboard (auxiliary) fuel cells — Two
Capacity (each) — 15 U.S. gal

LANDING GEAR

Type Electrically operated Electrically operated
Shock strut type Combination air and oil Combination air and oil
Fluid required (struts and brakes) MIL-PRF-5606H MIL-PRF-5606H
Strut exposure (exposure under static load) 2.75 in. 2.75 in.
Wheel tread 9 ft. 8 in. 9 ft. 8 in.
Wheel base 6 ft. 6.62 in. 6 ft. 6.62 in.
Nose wheel travel Left 20°, Right 20° Left 20°, Right 20°
Wheel, Nose Cleveland 38501 Cleveland 38501

Wheel, Main Cleveland 30-70 Cleveland 30-70
(S/N’s 24-1 to 24-3306) (S/N’s 24-1 to 24-3306)
Cleveland 40-58 Cleveland 40-58
(S/N’s 24-3307 and up) (S/N’s 24-3307 and up)

Brake type Cleveland 3000-250 Cleveland 3000-250
(S/N’s 24-1 to 24-3295) (S/N’s 24-1 to 24-3295)
Cleveland 30-41 Cleveland 30-41
(S/N’s 24-3296 and up) (S/N’s 24-3296 and up)

Tire, Nose 6:00 x 6, 4 ply rating 6:00 x 6, 4 ply rating
Tires, Main 6:00 x 6, 4 ply rating 6:00 x 6, 6 ply rating
Tire pressure, Nose 27 psi 27 psi
Tire pressure, Main 27 psi 42 psi

OVERALL

Gross weight 2550 Lbs. 2800 Lbs 8 or 2900 Lbs 9

Gross landing weight 2550 Lbs. 2800 Lbs 8 or 2900 Lbs 9

8. Serial Nos. 24-1, 24-103 to 24-2002 incl., 24-2004 to 24-2298 incl. 
9. Serial Nos. 24-2003, 24-2299 and up.

TABLE II-I.  LEADING PARTICULARS AND PRINCIPLE DIMENSIONS (CONT.)
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MODEL PA-24-260
Carburetor Induction

ENGINE

Manufacturer Lycoming
Model 0-540-E4A5
FAA type certificate 295
Rated horsepower, RPM:

Full throttle 260 HP @ 2700 RPM
Oil, SAE number See Figure 2-30
Oil sump capacity 12 qts.
Fuel, aviation grade, min octane 91/96
Carburetor, Marvel-Schebler MA-4-5
Magnetos (2), Scintilla:

Left S6LN-200
Right S6LN-204

Magneto timing 25 degrees BTC
Magneto point clearance 0.018 ± 0.006 in.
Spark plugs (shielded): 6

Spark plug gap setting 6

Firing Order 1-4-5-2-3-6
Tachometer drive, ratio to crankshaft 0.5:1
Starter:

Delco-Remy 12 volt 1109511
Prestolite, 12 volt MZ-4206

Alternator, Delco-Remy 12 volt (70 amp) 1100660 or 1100717
Alternator voltage regulator, Delco-Remy 9000590
Alternator overvoltage relay, Delco-Remy 1115831

Fuel pump drive Plunger

6. Refer to latest revision of Lycoming Service Instruction No. 1042.

TABLE II-I.  LEADING PARTICULARS AND PRINCIPLE DIMENSIONS (CONT.)
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MODEL PA-24-260 PA-24-260
Fuel Injected - Serial Nos. Fuel Injected - Serial Nos.
24-4783, 24-4804 and up 24-4000 to 24-4782, 24-4784

to 24-4803 inclusive

ENGINE

Manufacturer Lycoming Lycoming
Model I0-540-N1A5 I0-540-D4A5
FAA type certificate 1E4 1E4
Rated horsepower, RPM:

Full throttle 260 HP @ 2700 RPM 260 HP @ 2700 RPM
Oil, SAE number See Figure 2-30 See Figure 2-30
Oil sump capacity 12 qts 12 qts.
Fuel aviation grade:

Minimum octane 91/96 91/96
Fuel injector, Bendix RSA-5AD1 RSA-5AD1
Magnetos (2), Scintilla:

Left S6LN-200 S6LN-200
Right S6LN-204 S6LN-204

Magneto timing 25 degrees BTC 25 degrees BTC
Magneto point clearance 0.018 ± 0.006 in. 0.018 ± 0.006 in.
Spark plug (shielded): 6 6

Spark plug gap setting: 6 6

Firing Order 1-4-5-2-3-6 1-4-5-2-3-6
Tachometer drive, ratio to crankshaft 0.5:1 0.5:1
Starter:

Delco-Remy, 12 volt — 1109511
Prestolite, 12 volt MZ-4206 MZ-4206

Alternator, Delco-Remy 12 volt (70 amp) — 1100660 or 1100717
Alternator voltage regulator, Delco-Remy — 9000590
Alternator overvoltage relay, Delco-Remy — 1115831

Alternator, Prestolite 12 volt (70 amp) ALX8421 —
Alternator voltage regulator, Prestolite VSF7203 —
Alternator overvoltage relay, Prestolite X17621 —

Fuel pump drive Plunger Plunger

6. Refer to latest revision of Lycoming Service Instruction No. 1042.

TABLE II-I.  LEADING PARTICULARS AND PRINCIPLE DIMENSIONS (CONT.)
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MODEL PA-24-260 Turbo

ENGINE

Manufacturer Lycoming
Model I0-540-R1A5
FAA type certificate 1E4
Rated horsepower, RPM:

Full throttle 260 HP @ 2700 RPM
Oil, SAE number See Figure 2-30
Oil sump capacity 12 qts
Fuel aviation grade:

Minimum octane 100/130
Fuel injector, Bendix RSA-5AD1
Magnetos (2), Scintilla:

Left S6LN-1209
Right S6LN-1208

Magneto timing 25 degrees BTC
Magneto point clearance 0.016 ± 006 in.
Spark plugs (shielded): 6

Spark plug gap setting 6

Firing Order 1-4-5-2-3-6
Tachometer drive, ratio to crankshaft 0.5:1
Starter:

Prestolite, 12 volt MZ-4206
Alternator, Prestolite 12 volt (70 amp) ALX8421

Alternator voltage regulator, Prestolite VSF 7203
Alternator overvoltage relay, Prestolite X17621

Fuel pump drive Lear Seigler RG-17980

6. Refer to latest revision of Lycoming Service Instruction No. 1042.

TABLE II-I.  LEADING PARTICULARS AND PRINCIPLE DIMENSIONS (CONT.)
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MODEL PA-24-260
Carburetor Induction and 
Fuel Injected - S/N’s 24-4000 to 24-4782,
24-4784 to 24-4803 incl.

PROPELLER

Manufacturer Hartzell
Type Constant speed (two blades)

Hub model HC-C2YK-1A or
HC-C2YK-1B

Blade model 8467-7R

Diameter 77 in. 10

Diameter, min. 75 in.

Blade Angle (low pitch) 7 15
Blade Angle (high pitch) 7 32° to 34°

Control governor Hartzell
Governor model, Hartzell F-4-4 or F-4-4A

MODEL PA-24-260 PA-24-260 Turbo
Fuel Injected
S/N’s 24-4783,
24-4804 and up

PROPELLER

Manufacturer Hartzell Hartzell
Type Constant speed (two blades) Constant speed (two blades)

Hub model HC-E2YR-lB HC-E2YR-1B or
HC-E2YR-1BF

Blade model 8467-7R 8467-7R

Diameter, max. 77 in. 77 in.
Diameter, min., 75 in. 75 in.

Blade angle (low pitch) 7 15° 13.5°+ .3°/ -.0°
Blade angle (high pitch) 7 32° to 34° 32° to 34°

Control governor Hartzell Hartzell
Governor model, Hartzell F-4-4A F-4-4A

7. Blade Angle at 30 in. Radius.
10. If it becomes necessary to reduce the propeller diameter below 77 inches, for maintenance rebalancing purposes, a placard stating “Avoid

continuous operation between 2500 and 2600 rpm above 25 inches manifold pressure” must be displayed near the manifold pressure gauge.

TABLE II-I.  LEADING PARTICULARS AND PRINCIPLE DIMENSIONS (CONT.)
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MODEL PA-24-260 PA-24-260
S/N’s S/N’s 24-4783,
24-2400 thru 24-4782, 24-4804 and up
24-4784 thru 24-4803

FUEL SYSTEM

Inboard (main) fuel cells Two Two
Capacity (each) 30 U.S. gal 30 U.S. gal
Unusable fuel (each) 2 U.S. gal 2 U.S. gal

Outboard (auxiliary) fuel cells Two Two
Capacity (each) 15 U.S. gal 15 U.S. gal

LANDING GEAR

Type Electrically operated Electrically operated
Shock strut type Combination air and oil Combination air and oil
Fluid required

(struts and brakes) MIL-PRF-5606 MIL-PRF-5606
Strut exposure

(exposure under static load) 2.75 in. 2.75 in. Nose,
2.50 in. Main

Wheel tread 9 ft. 8 in. 9 ft. 8 in.
Wheel base 6 ft. 6.62 in. 6 ft. 6.62 in.
Nose wheel travel Left 20°, Right 20° Left 20°, Right 20°
Wheel, Nose Cleveland 38501 Cleveland 38501
Wheel, Main Cleveland 40-84 Cleveland 40-84
Brake type Cleveland 30-41
Tire, Nose 6:00 x 6, 4 ply rating 6:00 x 6, 4 ply rating
Tires, Main 6:00 x 6, 6 ply rating 6:00 x 6, 6 ply rating
Tire pressure, Nose 27 psi 27 psi
Tire pressure, Main 42 psi 42 psi

OVERALL

Gross weight 2900 Lbs 11 or 3100 Lbs 12 3200 Lbs.
Gross landing weight 2900 Lbs 11 or 2945 Lbs 12 3040 Lbs

11. Serial Nos. 24-3642, 24-4000 to 24-4246 incl., 24-4248 to 24-4299 incl. 
12. Serial Nos. 24-4247, 24-4300 to 24-4782 incl., 24-4784 to 24-4803 incl.

TABLE II-I.  LEADING PARTICULARS AND PRINCIPLE DIMENSIONS (CONT.)



MODEL PA-24-400

ENGINE

Manufacturer Lycoming
Model I0-720-A1A
FAA type certificate lE15
Rated horsepower, RPM:

Full throttle 400 HP @ 2650 RPM
Oil, SAE number See Figure 2-30
Oil sump capacity 17 qts
Fuel aviation grade:

Minimum octane 100/130
Fuel injector, Bendix RSA-10AD1
Magnetos (2), Scintilla:

Left S8LN-701
Right S8LN-705

Magneto timing 20 degrees BTC
Magneto point clearance 0.019 ± 0.001 in.
Spark plugs (shielded): 6

Spark plug gap setting 6

Firing Order 1-5-8-3-2-6-7-4
Tachometer drive, ratio to crankshaft 0.5:1
Starter:

Delco-Remy, 12 volts 1113471
Alternator, Delco-Remy 12 volt (70 amp) 1100660 or 1100717

Alternator voltage regulator, Delco-Remy 9000590
Alternator overvoltage relay, Delco-Remy 1115831

Fuel pump drive Lear Seigler RG-17980

6. Refer to latest revision of Lycoming Service Instruction No. 1042.
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MODEL PA-24-400

PROPELLER

Manufacturer Hartzell
Type Constant speed  (three blades)
Hub model HC-A3VK-4
Blade model V8433-7
Diameter, 77.25 in.
Diameter, min., 75.25 in.
Blade angle (low pitch) 7 14°
Blade angle (high pitch) 7 36°
Control governor Hartzell
Governor model Hartzell F-4-1

FUEL SYSTEM

Inboard (main) fuel cells Two
Capacity (each) 30 U.S. gal
Unusable fuel (each) 3 U.S. gal
Outboard (auxiliary) fuel cells Two
Capacity (each) 35 U.S. gal

LANDING GEAR

Type Electrically operated
Shock strut type Combination air and oil
Fluid required (struts and brakes) MIL-H-5606
Strut exposure (exposure under static load) 2.50 in.
Wheel tread 9 ft. 8.375 in.
Wheel base 6 ft. 6.62 in.
Nose wheel travel Left 20°, Right 20°
Wheel, Nose Cleveland 38501
Wheel, Main Goodrich 3-1038-1 or Cleveland 40-90
Brake type Goodrich 2-8521 Cleveland 30-23

(S/N’s 26-2 tthru 26-129) (S/N’s 26-130 and up)
Tire, Nose 6:00 x 6, 6 ply rating
Tires, Main 6:00 x 6, 6 ply rating
Tire pressure, Nose 42 psi
Tire pressure, Main 42 psi

OVERALL

Gross weight 3600 Lbs.
Gross landing weight 3600 Lbs.

7. Blade angle at 30 in. radius

TABLE II-I.  LEADING PARTICULARS AND PRINCIPLE DIMENSIONS (CONT.)
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2-7. Torque Wrenches.

Torque wrenches should be checked daily and calibrated by means of weights and a measured lever arm
to make sure that inaccuracies are not present. Checking one torque wrench against another is not
sufficient and is not recommended. Some wrenches are quite sensitive as to the way they are supported
during a tightening operation. Any instructions furnished by the manufacturer must be followed
explicitly.

CAUTION: DO NOT OVERTORQUE FITTINGS.

NOTE: When flared fittings are being installed, ascertain that the male threads are properly lubricated.
Torque fittings in accordance with Table II-II.

When it is necessary to use a special extension or adapter wrench together with a torque wrench, a
simple mathematical equation must be worked out to arrive at the correct torque reading. Following is
the formula to be used: (Refer to Figure 2-8a.)

T =Torque desired at the part.

A = Basic lever length from center of wrench shank to center of handle or stamped on wrench or listed
for that model wrench.

B = Length of adapter extension, center of bolt to center of shank.

C = Scale reading needed to obtain desired torque (T).

The formula: C = A x T

EXAMPLE

A bolt requires 30 foot-pounds and a 3 inch adapter (one-quarter of a foot or
.25’) is needed to get at it. You want to know what scale reading it will take on a
one-foot lever arm wrench to obtain the 30 foot-pounds at the bolt.

C = I x 30 or C = 30 = 24 ft.-lbs.

Remember, the 3 inch adapter must be projecting 3 inches straight along the
wrench axis. In general, avoid all complex assemblages or adapters and
extensions of flex joints.

Figure 2-8a.  Torque Wrench Formula
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2-7a. Torque Requirements. (PIR-PPS20015-1, Rev. W.)

CAUTION: DO NOT OVERTORQUE FITTINGS.

Table II-I lists the torque values for flared fittings of various sizes and material.

NOTE: When installing flared fittings, verify that male threads are properly lubricated.

The torque values given in Table II-IIA are derived from oil-free cadmium-plated threads and are
recommended for all airframe installation procedures where torquing is required, unless other values are
specified in subject section. Engine torque values are found in the latest revision of Lycoming  Service
Table of Limits SSP-1776; and propeller torque values are found in Sections VII, VIIA, VIIB and VIIC.

NOTE: If normal operation requires movement between any of the components being clamped together,
tighten the nut (or bolt) enough to insure intended operation of the assembly.

A. Calibrate the torque wrench periodically to assure accuracy, and recheck frequently.

B. If the fastener, screw, or nut is listed in Table II-IIA, but the mating fastener is not listed, tighten
only to the low end of the torque range specified for the listed fastener. In addition, the following
limitations shall apply:

(1) Fastener and nut threads shall be clean and dry (free of lubricants). If the subject
chapter/section requires the fastener and/or nut to be lubricated prior to tightening and does not
specify a torque requirement, use the Table II-IIA torque range reduced 50 percent.

(2) Table II-IIA, Sheet 1, shall be used for free running nuts, provided minimal friction drag is
determined as specified below.

TABLE II-II.  FLARE FITTING TORQUE VALUES (PIR-AC65-9A.)

Torque — Inch-Pounds

Tubing Hose End Fitting
OD and

Inches Aluminum Alloy Tubing Steel Tubing Hose Assemblies

Minimum Maximum Minimum Maximum Minimum Maximum

1/8 20 30 ——— ——— ——— ———
3/16 30 40 90 100 70 120
1/4 40 65 135 150 100 250
5/16 60 85 180 200 210 420
3/8 75 125 270 300 300 480
1/2 150 250 450 500 500 850
5/8 200 350 650 700 700 1150
3/4 300 500 900 1000 ——— ———
7/8 500 600 1000 1100 ——— ———

1 500 700 1200 1400 ——— ———
1-1/4 600 900 ——— ——— ——— ———
1-1/2 600 900 ——— ——— ——— ———
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(3) The friction drag torque can be determined as follows: Run the nut down to near contact (but
not in contact) with the bearing surface and check the "friction drag torque" required to turn
the nut.

NOTE: Check the friction drag torque by attaching a scale type torque wrench to the nut and
determining the torque required to turn the nut on the bolt. (Before the nut makes
contact with the bearing surface.)

(4) The friction drag torque (if any) shall be added to the desired torque specified in Table II-IIA,
Sheet 1. This final torque should register on the indicator or be the setting for a snap-over
torque limiting device.

(5) Torque requirements do not apply to cross recessed or slotted screws or to fasteners installed
into rivnuts, pressnuts or other nuts not designed to rotate for wrenching at the fastener unless
otherwise specified in the subject chapter/section.

(6) Fasteners listed in Table II-IIA installed into nutplates, and which are accessible to be torqued
at the fastener, must be tightened to the low end of the torque range specified in the appropriate
“shear” column. Torque requirements do not apply if the fastener can not be torqued due to
torque device accessibility.

NOTE: When the fastener is stationary and the nut is torqued, use the lower side of the torque
range.

When the nut is stationary and the fastener is torqued, use the higher side of the torque
range. In this case, ensure one (1) washer is installed under the head as follows:

(a) If the subject chapter/section does not specify the use of a washer under the head,
install one (1) NAS1149 .032 thick washer under the head. If additional washers
are required under nut to adjust for grip length variation as described under
Threaded Fastener Installation in 2-7b: reduce them .032 to allow for the
additional .032 washer now installed under head. Check to ensure threads are not
bearing loads, due to the added .032 washer thickness.

(b) All added washers are to be of the correct diameter, material and finish that
matches the fastener being installed.

(7) Apply a smooth even pull when applying torque pressure. If chattering or a jerking motion
occurs during final torque, back off and re-torque.

(8) When installing a castellated nut, start alignment with the cotter pin hole at minimum
recommended torque, and do not exceed maximum recommended torque. If the hole in the
fastener shank and the nut castellation do not align within this range, change washers and try
again. Do not exceed the maximum recommended torque. If self-locking castellated nuts are
used, include friction drag torque.

(9) Unless otherwise specified in the subject chapter/section, when castellated nuts are used with a
cotter pin on moving joints, the nut shall not be torqued to Table II-IIA values. Nuts shall be
tightened to remove looseness in the joint and then the cotter pin installed.
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C. Gap Conditions Between Parts Attached with Threaded Fasteners.

If a gap condition exists between mating parts where a threaded fastener is to be installed, install
fasteners and associated hardware per subject chapter/section or to buildup noted during removal.
Then, torque to a value 10% of the final torque required plus the friction drag torque.

For example, if Table II-IIA, Sheet 2, torque is 190 in.-lbs. and the friction drag torque of the nut is
80 in.-lbs. (i.e. - Table II-IIA, Sheet 2, torque minus Table II-IIA, Sheet 1, torque), torque to a value
of:

Maximum Permissible
Gap Closing Torque = (Table II-IIA, Sheet 1, torque x .10) + (Sheet 2 - Sheet 1) torque

Example: 3/8-24 (190 x .10) + (270-190) = 19 + 80 = 99 in.-lbs.

NOTE: If the Table II-IIA, Sheet 1, torque requirement exceeds the final torque specified in the
subject chapter or section (if any), use the torque specified in the subject chapter or section
to calculate the maximum permissible gap closing torque.

Accomplish this for all fasteners common to the gapped interface. If no gap exists after
accomplishing the above, finish torquing to final torque. If a gap remains consult your Piper
Dealer’s Service Advisor (DSA) for further assistance.

D. After the final torque, apply a slippage mark to the nut or bolt or screw head as applicable.

NOTE: For more details on torquing, refer to FAA AC 43.13-1, latest revision.
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TABLE II-IIA.  RECOMMENDED NUT TORQUES

Bolts - Steel Bolts - Aluminum

AN 3 thru AN 20 MS 20004 AN 3DD Series
AN 42 thru AN 49 NAS 333 thru NAS 340
AN 525 NAS 464
MS 20033 thru MS 20046 NAS 624 thru NAS 644
MS 20073 NAS 1580
MS 20074 NAS 6203 thru NAS 6220
MS 24694 NAS 6603 thru NAS 6620
MS 27039 NAS 6703 thru NAS 6720

Nuts - Steel Nuts - Aluminum
Tension Shear Tension Shear Tension Shear

AN 310 AN 320 AN 310 AN 320 AN 310D AN 320D
AN 315 MS 20364 AN 315 MS 20364 AN 315D

MS 20365 MS 21083 MS 20365 MS 21083
MS 21042 MS 21245 MS 21042 MS 21245
MS 21044 MS 21044
MS 21045 MS 21045
NAS 679 NAS 679

NAS 1291 NAS 1291

FINE THREAD SERIES - ADD FRICTION DRAG

Nut-Bolt Torque Limits Torque Limits Torque Limits Torque Limits Torque Limits Torque Limits
Size In.-Lbs. In.-Lbs. In.-Lbs. In.-Lbs. In.-Lbs. In.-Lbs.

Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max.

8-36 12 15 7 9 5 10 3 6
10-32 20 25 12 15 25 30 15 20 10 15 5 10
1/4-28 50 70 30 40 80 100 50 60 30 45 15 30
5/16-24 100 140 60 85 120 145 70 90 40 65 25 40
3/8-24 160 190 95 110 200 250 120 150 75 110 45 70
7/16-20 450 500 270 300 520 630 300 400 180 280 110 170
1/2-20 480 690 290 410 770 950 450 550 280 410 160 260
9/16-18 800 1,000 480 600 1,100 1,300 650 800 380 580 230 360
5/8-18 1,100 1,300 660 780 1,250 1,550 750 950 550 670 270 420
3/4-16 2,300 2,500 1,300 1,500 2,650 3,200 1,600 1,900 950 1,250 560 880
7/8-14 2,500 3,000 1,500 1,800 3,550 4,350 2,100 2,690 1,250 1,900 750 1,200
1-14 3,700 4,500 2,200 3,300 4,500 5,500 2,700 3,300 1,600 2,400 950 1,500

1-1/8-12 5,000 7,000 3,000 4,200 6,000 7,300 3,600 4,400 2,100 3,200 1,250 2,000
1-1/4-12 9,000 11,000 5,400 6,600 11,000 13,400 6,600 8,000 3,900 5,600 2,300 3,650

COARSE THREAD SERIES - ADD FRICTION DRAG

Nut-Bolt Torque Limits Torque Limits
Size In.-Lbs. In.-Lbs.

Min. Max. Min. Max.

8-32 12 15 7 9
10-24 20 25 12 15
1/4-20 40 50 25 30
5/16-18 80 90 48 55
3/8-16 160 185 95 110
7/16-14 235 255 140 155
1/2-13 400 480 240 290
9/16-12 500 700 300 420
5/8-11 700 900 420 540
3/4-10 1,150 1,600 700 950
7/8-9 2,200 3,000 1,300 1,800
1-8 3,700 5,000 2,200 3,000

1-1/8-8 5,500 6,500 3,300 4,000
1-1/4-8 6,500 8,000 4,000 5,000

NOTE: Unless otherwise specified, torque size No. 6
screws used with self-locking nutplates to no greater
than 4 to 5 in.-lbs.

Use an appropriately calibrated driver.

NOTE MS21042, NAS 1291, and NAS 679 steel nuts may
be used in tension only applications.
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TABLE II-IIA.  RECOMMENDED NUT TORQUES (cont.)

Bolts - Steel Bolts - Aluminum

AN 3 thru AN 20 MS 20004 AN 3DD Series
AN 42 thru AN 49 NAS 333 thru NAS 340
AN 525 NAS 464
MS 20033 thru MS 20046 NAS 624 thru NAS 644
MS 20073 NAS 1580
MS 20074 NAS 6203 thru NAS 6220
MS 24694 NAS 6603 thru NAS 6620
MS 27039 NAS 6703 thru NAS 6720

Nuts - Steel Nuts - Aluminum
Tension Shear Tension Shear Tension Shear

AN 310 AN 320 AN 310 AN 320 AN 310D AN 320D
AN 315 MS 20364 AN 315 MS 20364 AN 315D

MS 20365 MS 21083 MS 20365 MS 21083
MS 21042 MS 21245 MS 21042 MS 21245
MS 21044 MS 21044
MS 21045 MS 21045
NAS 679 NAS 679

NAS 1291 NAS 1291

FINE THREAD SERIES - INCLUDES FRICTION DRAG

Nut-Bolt Torque Limits Torque Limits Torque Limits Torque Limits Torque Limits Torque Limits
Size In.-Lbs. In.-Lbs. In.-Lbs. In.-Lbs. In.-Lbs. In.-Lbs.

Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max.

10-32 38 43 30 33 43 48 33 38 28 33 23 28
1/4-28 65 100 60 70 110 130 80 90 60 75 45 60
5/16-24 160 200 120 145 180 205 130 150 100 125 85 100
3/8-24 240 270 175 190 280 330 200 230 155 190 125 150

7/16-20 550 600 370 400 620 730 400 500 280 380 210 270

COARSE THREAD SERIES - INCLUDES FRICTION DRAG

Nut-Bolt Torque Limits Torque Limits
Size In.-Lbs. In.-Lbs.

Min. Max. Min. Max.

8-32 27 30 22 24
10-24 38 43 30 33
1/4-20 70 80 55 60
5/16-18 140 150 108 115
3/8-16 240 265 175 190
7/16-14 335 355 240 255

NOTE: Unless otherwise specified, torque size No. 6
screws used with self-locking nutplates to no greater
than 4 to 5 in.-lbs.

Use an appropriately calibrated driver.

NOTE: MS21042, NAS 1291, and NAS 679 steel nuts may
be used in tension only applications.
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2-7b. Threaded Fastener Installation. (PIR-PPS20015-1, Rev. W.)

A. Fastener Lengths

Fastener lengths must be long enough to prevent bearing loads on threads. In addition, the fastener
or screw must extend through the nut.

The specified fastener grip length can be varied by one size (longer or shorter) to meet requirements
stated above.

B. Washer Usage

Add a maximum of two NAS1149 washers (of the correct diameter, material and finish that
matches the fastener being installed) under fastener heads or nuts to correct for variations in
material thickness within the tolerances permitted. Where needed, use a maximum of two standard
filler washers (spacers) under the nut to adjust for fastener length or alignment of cotter key hole.
Where nutplates are used, adjust for protruding head fastener length by using up to a maximum of
two standard filler washers under the fastener head.

C. Self-locking Fasteners

The use of self-locking nuts, fasteners and screws, including fasteners with non-metallic inserts is
subject to the following limitations:

(1) Fasteners incorporating self-locking devices must not be reused if they can be run up using less
than the required minimum torque values specified or as shown in Table II-IIA. They may be
reused, if hand tools are required to run them up, providing there is no obvious damage to the
self-locking device prior to installation.

(2) Fasteners 5/16 inch diameter and over with cotter pin holes may be used with self-locking
nuts. 

(3) Self-locking nuts must not be used at joints which subject either the nut or the fastener to
rotation.

(4) Self-locking fasteners shall never be tapped or rethreaded. Nuts, fasteners and screws with
damaged threads or rough ends shall not be used, or rethreaded.

D. Torque

See Torque Requirements, above.

2-8. Handhold and Walkways.

CAUTION: AVOID DAMAGE TO THE WINGS BY STEPPING ONLY ON THE WALKWAY.

A fixed handhold is located on the right side of the fuselage, above the rear window. Walkways of four
parts Devoe non-skid compound and one part black enamel are painted on the right wing and flap.

2-9. Ground Handling.

2-10. Introduction to Ground Handling.

Ground handling covers all essential information governing the handling of the airplane while on the
ground. This includes jacking, weighing, leveling, mooring, parking, towing and taxiing. When the
airplane is handled in the manner described in the following paragraphs, damage to the airplane and its
equipment will be prevented.
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2-11. Jacking.

The airplane is provided with a jack pad on each main spar just outboard of the main landing gear and
support position by making use of the tail skid. (Refer to Figure 2-9.) To jack the airplane, proceed as
follows:

a. Place the jacks under the jack pads.

CAUTION: BE SURE TO APPLY SUFFICIENT TAIL SUPPORT BALLAST: OTHERWISE THE
AIRPLANE WILL TIP FORWARD AND FALL ON THE FUSELAGE NOSE
SECTION.

b. Attach the tail support to the tail skid. Place approximately 400 pounds of ballast on the support to
hold the tail down.

c. Raise the jacks evenly until all three wheels clear the floor.

2-12. Weighing. (Refer to Figure 2-10.)

a. Block the main gear oleo struts in their fully extended position and the nose gear at 2.50 inches
extension. Inflate all tires to the required pressures. (Refer to Table II-I.)

b. Place the aircraft on three individual scales by positioning a ramp of the same height as the scales
being used in front of each landing gear wheel. Position the scales in front of the ramps and tow the
aircraft onto the scales. (Refer to Paragraph 2-17 for towing procedures.) Remove the ramps so they
will not interfere with the scales. Level the aircraft per instructions given in Paragraph 2-13.

c. Proceed to weigh the aircraft in accordance with instructions given in the latest revision of AC
43.13-l.

Figure 2-9.  Jacking Arrangements
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2-13. Leveling. (Refer to Figures 2-11 and 2-12.)

The aircraft may be leveled while on jacks or during the weighing procedure. (Refer to Paragraph 2-12
for weighing.)

NOTE: Always level the aircraft laterally first, then longitudinally.

Deflate the nose wheel tire until the level position is obtained.

a. To laterally level the aircraft, place a level over the bulkhead to which the baggage door hinge
brackets are attached or on the hat section channel of the firewall bulkhead. (Refer to Figures 2-11
or 2-12 for the particular location of the aircraft being serviced.) Should equipment or other
obstacles hinder placing the level directly on the channel, use two spacers of equal length between
the level and the channel to bring the level above any obstacles.

b. To put the aircraft on jacks, refer to Paragraph 2-11.

c. To put the aircraft into a laterally level position, raise or lower one wing by adjusting the jacks or if
the aircraft is on the ground or on scales by deflating the appropriate tire until an accurate level
reading is obtained.

NOTE: All tires should be at normal inflation pressure.

d. To longitudinally level the aircraft, partly withdraw the two leveling screws on the side of the
fuselage. Refer to Figures 2-11 or 2-12 for the leveling location on the particular aircraft being
serviced. Use a level long enough to extend across the two screw heads.

e. To put the aircraft in a longitudinally level position for weighing or rigging first block the main gear
oleo struts to their full extension and the nose gear to 2.50 inches.

Figure 2-10. Weighing



Al7' 

A129 

P'PiR COMANCHE SERVICE MANUAL 

A171 

-: -~r-i 

$# ~ -:,' ~ .~--
, 

"' 

LOIIgitucilnally Laterally 
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PA·24-280, Serill NOI. 2404247, 24-4300 and up 
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2-14. MuoriJis. The airplaDe should be moored to insure ia immovobiliry. plOteeUon aad seeurity UDder 
vario ... weath ... conditioDL The foUowiq procedure giva the iDsauctions for pzoper mooring of the 
airplaDe. 

.. Had the airplaDe into the wind, if poaible. 
b. Loc:k the aileron aad sabilator comrols IlIiDB the front seu: belt or control surface blocks. 
c:. BIoc:k the wbeels. 
d. Secure tiHO .... ropa to the wiq tie-doWll riIIp aDd the tail skid at approKimatdy 45-<1 ..... 

angIa to the grouod. Leave sufticieat slack to .... icI dam ... to the &ircrUt wbeD the rapa CODaIICt due to 
moisture. 

CAUTION 

Use square or bowIiDe moa. Do DOt u .. slip aoa. 

NOTE 

Additioaal preporatiODO for bigh windo illelwle naillg tie-dOWll rapa 
nom the Iandingg_ forb, ODd securing the rudder. 

e. Insall pitot tube cov .... if p ... ible. 

2-15. hrkiD.. When plllkiDB the airplane, insure that it is saffieiendy protected apinst ad¥ftse weather • 
conditioDO &Dd praena no dan!F to other aircraft. When parkiDc the airplaDe for any length of time or 
overnight, it is recommended tbar it be moored u in Paragrapb Z·14. 

.. To park the airplaDe, bad it inlO the wind, if pcHIible. 
b. Set the plllkiDB brake by 'pplyillg'ow p ....... re "aiDst the top of the brake pedals or puB back on 

the brake lever ODd at the same time puB OUt on the brake "TOO handle, located at the left of the control 
panel. To rei .... the plllkiDB brake, apply toe pressure on the pedals and push in on the parking brake 
handle. . 

NOTE 

To preYeDt damage to brake drum, care should be taken .,ben oetting 
braka thac are overheated or during cold weather when .ccumulu:ed 
moisture may freeze the brake. 

HANDLING AND SERVICING 
REVISED: 413nB 

lC2 • 



PIPER COMANCHE SERVICE MANUAL 

2-16. LockiD. AIrpIaae. The cab;" ODd boa. doon an: provided with & key lock. The ..... e key can be 
UR<I to operaa: both door 1cx:Ju. 

2·17. Towinl- The airplane may be moved by using the nolC whed towiDg/steering bet prcwidcd, or power 
equipment thar willllot damaae or cauoe CXCCII stnilI to the DOSe ,ear IIICIIIbly. OD P ... ·24-180. 250 uxI 
260 aiI::nit with Serial Nwnben 24-4000 to 24-4246. 24-4248 to 24-4299 uuI P ... ·Z4-400 the ""eri"l bar 
iI _ed 011 the UDderside of the baabdf in the boa. comportllleDt. 011 P ... ·Z4-260 Serial N\lDIben 
Z4-4247. 24-4299 ODd up it is mached to the forward sccUon of the main spar ....... . 

CArmoN 

Wb ... towiDg with power equipm ... t. do not tIlfD the ftOIC ,ear beyond 
ia ZO dqrea in either diteetiOIl &om center. u this will result in 
damage to the nOlC sear and ReeriDc mechl.llism. 

Z·18. TuiIDJ. Before aaemptin, to tazi the airplaJle. JfOIlnd pe!IOlIlId sbould be checked OUt by & 

qualified pilOt or other respolllible person. Enpne starting and shut-doWll procedures should be c_red IS 

....u. WbeD it is uceruiDed thar the propeller back bLut &lid tui areas an: cleu. apply power to RUt the 
taXi roll &lid perform the following checks, 

L Taxi fo .... ard & few feet uxI apply brakes to determine their effecriWl2aS. 
b. Taxi with propeller set in low pitch. hip RPM JCUiDs. 
c. WbiIe tlXiiDg. make sliPt tum. to ucert&in the effeeriftDOII of steering. 
d. ObserYe wing ciClf&llces wileD axiiD,near buildings or other stationary objectL If possible. station 

& guide oullide the airplane to observe. 
e. Wbea taXiing on UIIOYeD groUlld. look for boles am ruts. 
f. Do not oPCfUl' the eagine It hich RPM .. hell nmnin.s up or taXiing CNer ground COlluiDing loose 

ROlles .... ",,1 or any loolC materill that mal' ause dun.e to propeller blades. 

2·19. banal Power Rcap e. 

2·20. Opc:rarioll of Exaomal Power Recepable. The enemll power recepude on P ... ·24-180. 250 and 260 
airplanes with Serial Numb ... 24-2299 to 24-4246 inclusive. 24-4248 to 24-4299 illclusive and PA·24-400 
Serial Numb ... Z6-Z &lid up. is located on the right side of the fuselage aft of station 157. On PA·24-26O 
airplane with Serial Numben 24-4Z47, 24-4300 to 24-4804 and up. it is located on the right side of the 
engine nacelle JUSt forward of the firewall. When using the external power rccepw:le for starring or 
operation of &Ill' airplane equipment. place the masa:r switch in the OFF position before inserting or 
.. moving the power plug. The power connector plug asocmbly i. stored in the baggage compartment. 

HANDLING AND SERVICING 
REVISED: 413178 
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2-21. Cleaning.

2-22. Cleaning Engine Compartment.

Before cleaning the engine compartment, place a strip of tape on the magneto vents to prevent any
solvent from entering these units.

CAUTION: DO NOT SPRAY SOLVENT INTO THE GENERATOR OR ALTERNATOR, STARTER,
OR INTAKES.

a. Place a large pan under the engine to catch waste.

b. With the engine cowling removed, spray or brush the engine with solvent or a mixture of solvent
and degreaser, as desired. It may be necessary to brush areas that were sprayed where heavy grease
and dirt deposits have collected in order to clean them.

CAUTION: DO NOT OPERATE ENGINE UNTIL EXCESS SOLVENT HAS EVAPORATED OR
OTHERWISE BEEN REMOVED.

c. Allow the solvent to remain on the engine from five to ten minutes then rinse the engine clean with
additional solvent and allow to dry.

d. Remove the protective covers from the magnetos.

e. Lubricate controls, bearing surfaces, etc. per Lubrication Chart, Figure 2-20 thru 2-22.

2-23. Cleaning Landing Gear.

a. Struts and Torque Links:

Before cleaning landing gear struts and torque links, place a plastic cover or similar material over
the wheel and brake assembly.

1. Place a pan under the gear to catch waste.

2. Spray (low pressure only) or brush the gear area with solvent or a mixture of solvent and
degreaser.

3. Allow the solvent to remain on the gear for five to ten minutes. Rinse gear with additional
solvent and allow to dry.

4. Remove cover from wheel and remove the catch pan.

5. Lubricate gear per Lubrication Chart, Figure 2-21.

b. Wheels and Brakes

CAUTION: DO NOT USE HIGH PRESSURE SPRAY WASH EQUIPMENT. ITS USE CAN
INJECT SOAP SOLUTION AND WATER INTO THE WHEEL BEARINGS AND
OTHER INTERNAL CAVITIES RESULTING IN CORROSION AND REDUCED
SERVICE LIFE.

1. Hand wash wheels and brakes with a mild soap and water solution.

2. Rinse with low-pressure spray.

3. Lubricate gear per Lubrication Chart, Figure 2-21, if not already done, above.
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2-24. Cleaning Exterior Surfaces.

CAUTION: WHEN HOSING DOWN AIRCRAFT AVOID DIRECTING WATER IN THE FUEL
TANK VENTS, DRAIN TUBES AND AROUND THE SEALED COVER PLATES AND
FILLER CAP ACCESS OPENINGS. 

The airplane should be washed with a mild soap and water. Harsh abrasive or alkaline soaps or
detergents used on painted or plastic surfaces could make scratches or cause corrosion of metal surfaces.
Cover areas where cleaning solution could cause damage. To wash the airplane the following procedure
may be used:

a. Flush away loose dirt with water.

b. Apply cleaning solution with a rag, sponge or soft bristle brush.

c. To remove stubborn oil and grease, use a cloth dampened with naptha.

d. Where exhaust stains exist, allow solution to remain on the surface longer.

e. Any good automotive wax may be used to preserve the painted surfaces. Soft cleaning cloths or
chamois should be used to prevent scratches when cleaning or polishing. A heavier coating of wax
on the leading surfaces will reduce the abrasion problems in these areas.

2-25. Cleaning Windshield and Windows.

NOTE: Do not use gasoline, alcohol, benzene, carbon tetrachloride, thinner, acetone, or window
cleaning sprays.

a. Remove dirt, mud, etc., from exterior surface with clean water.

b Wash with mild soap and warm water or an aircraft plastic cleaner. Use a soft cloth or sponge using
a straight rubbing motion. Do not harshly rub surfaces.

c. Remove oil and grease with a cloth moistened with kerosene.

d. After cleaning plastic surfaces, apply a thin coat of hard polishing wax. Rub lightly with a soft
cloth. Do not use a circular motion.

e. A severe scratch or mar in plastic can be removed by using jeweler's rouge to rub out the scratch.
Smooth both sides and apply wax.

f. To improve visibility through windshield and windows during flight through rain, a rain repellent
such as REPCON should be applied to the windshield and windows. The surfaces of the windshield
and windows treated becomes so smooth that water beads up and readily flows off the surface.
Apply this product in accordance with the manufacturer's instructions.

2-26. Cleaning Headliner, Side Panels and Seats.

a. Clean headliner, side panels and seats with a stiff bristle brush and vacuum where necessary.

CAUTION: SOLVENT CLEANERS REQUIRE ADEQUATE VENTILATION.

b. Soiled upholstery, except leather, may be cleaned by using an approved air type cleaner or foam
upholstery cleaner. Carefully follow the manufacturer's instructions. Avoid soaking or harsh
rubbing.

c. Leather material should be cleaned with saddle soap or a mild soap and water.
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2-27. Cleaning Carpets.

Use a small whisk broom or vacuum to remove dirt. For soiled spots, use a non-flammable dry-cleaning
fluid.

2-28. Servicing.

2-29. Introduction to Servicing.

Servicing the airplane includes the replenishment of fuel, oil, hydraulic fluid, tire pressures, lubrication
requirements and other items required to completely service the airplane.
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2-30 Landing Gear System. 

2-31 Servicing Landing Gear. The landing gear consisting of tires. brakes. oleo strut assembly. drag links. 
down locks and gear doors should be visually inspected 10 determine proper strut extension. possible 
hydraulic fluid leakage. security and condition of all related components Minor service is described in the 
following paragraphs. and detailed sen ice and overhaul instructions are listed in Section VI 
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FIGURE 2-13. LANDING GEAR STRUT (EXPOSl!RE) 

2-:12. Oleo Struts. 

2-33. Servicing Oleo Struts. The air-oil type oleo strut should be maintained at proper strut tube exposures 
for best oleo action. (Refer to Figure 2-13 ) These measurements are taken with the airplane silting on level 
surface under normal static load. (Empty weight of airplane plus full fuel and oil) If the strut has less tube 
exposure than prescribed. determine whether it needs air or oil by rocking the airplane If the oleo strut 
oscillates with shon strokes (approximately one inch) and the airplane seltles to its normal position within 
one or two cycles after the rocking force is removed. the oleo strut requires inflating Check the valve core 
and filler plug for air leaks. correct if required. and add air as described in Paragraph 2-35 If the oleo strut 
oscillates with long strokes (approximately three inches) and the airplane continues to oscillate after the 
rocking force is removed. the oleo struts require fluid Check the oleo for indications of oil leaks. correct if 
required. and add fluid as described in Paragraph 2-34 For repair procedures of the landing gear and or 
oleo struts. refer 10 Section VI. 

WAR]I; I]I;G 

Deflate ,trut air pre"ure before disassembly 

REVISED: 4/3/18 
lC6 
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2-J4. FiIIIDI 01 .. Saua. To 6U the nose or main lear oleo saut with fluid (MIL-H-5606), wberber it be 
only the additiOD of a small lOIauDt or if the unit b .. been cnmplerely .... ptied and will require a IarF 
amount, it should be filled IS folio ... : 

WARNING 

Do DOt n:l..... air by """DYinI the SIn.. val... cnre or 6Uc:r pI .... 
Depress the val ... core pin lIDti! saut clwnbc:r preaure baa diminished. 

CAtrnON 

Dirt and foreiJn partid.. form around the 6Uc:r plup of lIIe l.uIdiIIs 
par strUts, therefore, before at=lpriDc to rernooe lllae plup, lIIe tops 
of the strUa should be c:Ie ..... d with compleSSCd air and/or willi a dry 
type solveD .. 

a. Place the airpllJle aD jocl<s. (Refer to J ackinB, Puqrapb 2-11.) 

b. Place a pan undc:r the an< to earcb spilbie. 
c. At lIIe fiJ1er pI .... relieve air pressure from the saut lIouUl clwnbc:r by """oYing rile cap from 

lIIe air val"" and depressing the vaIoe core. 
d. There are two methods by wbich lIIe strut chamber may be filled and these are .. follows: 

FimMctbod: 
1. RCIII""" lIIe valve core from lIIe filler pl"l II: lIIe rop of the nose gear strUt 1I0usi"l or ar the 

top inboard side of lIIe maiD lear 1I0usUIJ. Allow the filler pl"l to remain insr:aJled. 
2. Attach one end of a clean plastic bose to the val ... stem of the 6U .. plug and submc:rge the 

oilier end in a cODainc:r of bydrautic fluid. 

NOTE 

An air-tisht connection is necessary berween the plastic rube and the 
valve stem.. Without such a connection, a small amount of air will be 
sucked into the oleo strUt during each sequence, resulOnI in an 
inordilwe amount of air bubbl .. and a proloJlFd filling operation. 

J. Fully compress and exrend the saat thus drawing fluid from the fluid conainer and expellins 
air from the saat chamber. By warching the fluid pass through lIIe plastic 1I0se, it can be derermined wilen 
lIIe strUt is full and no air is present in the chamber. 

4. When air bubbles cease to flow thro"lll the 1I0se. compress the s .... t fully and remove the 
hose from the valve stem. 

s. With lIIe strut compressed, remove rile filler plug to determine rIIar rile fluid level is visible up 
to rile bottom of the filler 1I01e. 

HANDUNG AND SERVICING 
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6. With the oleo strut fully compressed. reinstall the core in the filler plug and the plug in the str. 
housing and tighten. _ 
Second Method: 

I. Remove the filler plug from the top of the nose gear strut housing or at the top inboard side 
of the main gear housing. 

2. Raise the strut piston tube until it is fully compressed. 
3 Pour fluid from a clean container through the filler opening until it reaches the bottom of the 

filler plug hole. (Air pressure type oil container may be helpfuL) 
4. Install the filler plug finger tight. and extend and compress the strut two or three times to 

remove air from the housing. 
5. Remove the filler plug. raise the strut to full compression and fill with fluid if needed. 
6. With the oleo strut fully compressed. reinstall filler plug and tighten. 

e. With the airplane raised. retract and extend the gear strut several times to ascertain that the strut 
actuates freely. The weight of the gear fork and wheel should extend the strut. 

f. Clean off overflow of fluid and inflate the strut as described in Paragraph 2-35. 
g. Check that fluid is not leaking around the strut piston at the bottom of the housing. 

2-35. Inflating Oleo Struts. After making certain that an oleo strut has sufficient fluid. attach a strut pump 
to the air valve and inflate the oleo strut. The gear struts should be inflated to provide correct extension with 
normal static load. (Empty weight plus full fuel and oiL) (Refer to Figure 2-13.) Rock the airplane several 
times to ascertain that the gear settles back to the correct strut position. (If a strut pump is not available. the 
airplane may be raised and line pressure from a high pressure air system used. Lower the airplane and while 
rocking it. let air out from the valve to bring t he strut down to the proper extension.) Before capping the valve. 
check for valve core leakage. 

2-36. Brake System. 

2-37. Servicing Brake System. The brake system incorporates a hydraulic fluid reservoir through which the 
brake system is periodically serviced. Fluid is drawn from the reservoir by the brake cylinders to maintain the 
volume of fluid required for maximum braking efficiency. Spongy braKe pedal action is often an indication 
that the brake fluid reservoir is running low on fluid or air in the system. Instructions for filling the reservoir 
are given in Paragraph 2-38. When necessary to repair any of the brake system components. or to bleed 
system. refer to Section VI. 

2-38. Filling Brake System Reservoir. (Refer to Figures 2-14 and 2-15.) The brake system reservoir should 
be filled to the level marked on the reservoir. with the fluid specified in Table II-I. 

2-39. Draining Brake System. To drain the brake system. connect a hose to the bleeder fitting on the bottom 
of each main gear brake assembly and place the ends of the hoses in suitable containers. Open the bleeders 
and slowly pump the brake lever or brake pedals until fluid ceases to flow. To clean the brake system. flush 
with denatured alcohol. 

REVISED: 4/3/78 
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Figure 2-14.  Brake Reservoir
PA-24 and PA-24-250, S/N’s 24-1 thru 24-2298

Figure 2-15.  Brake Reservoir
PA-24 and PA-24-250, S/N’s 24-2299 and up;

and PA-24-260 and PA-24-400
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2-40. Tires.

2-41. Servicing Tires.

The tires should be maintained at the pressure specified in Table II-I. When checking tire pressure,
examine the tire for wear, cuts, bruises and slippage.

NOTE: At tire change, in PA-24-400 complete inspection per paragraph 6-72a.

A. Tire Balance

Proper balancing is critical for the life of aircraft tires. If a new tire is balanced upon installation it
will usually remain balanced for the life of the tire without having any shimmy or flat spots.

1. Tire Balancer

An inexpensive balancing fixture that will balance almost any light aircraft tire can be made
from the materials shown in Figure 2-15a.

(a) Chamfer top edges of -3 sides, leaving 1/16 inch flat on top of the inboard edge. Rivet -2
tee’s to -3 sides using AN 470-AD5 rivets, with 2 inch spacing, and using AN 426-AD5
rivets ( 2 inch center to center ) to secure -2 tee’s to -1 base. If tee extrusion is unavailable,
heavy angle extrusion could be used. -3 sides must be vertical.

(b) The -4 axle must slide through the -8 pipe, the -5 nuts are made by reaming the existing
threads in the AN 365-624 nuts with an R drill, then tapping them with a 1/8-27 pipe tap.

(c) The -6 spacers were made from 1/2 inch aluminum tubing, the two lengths of spacers are
suitable for balancing most any aircraft wheel.

(d) The -7 bushings may be made from one inch phenolic or aluminum using a 1-1/2 inch
hole saw to cut out the smaller bushing and a 1-3/4 hole saw to cut out the larger. By
inserting a 1/4 inch long threaded bolt through the pilot hole and securing with a washer
and nut, a drill press and file may be used to make the off-set on the bushing. The turned-
down part should just slide inside the bearing race and then ream the pilot hole to slide
over the -8 pipe threads.

(e) The -8 pipe was made from a piece of 1/8 inch black pipe and threaded with a 1/8-27 pipe
die, this will be thread 3 inches in from each end of the pipe.

2. Procedure

Balance tires as follows:

(a) Mount the tire and tube (if one is used) on the wheels, but do not install the securing bolts.
Install the wheel bearings in the wheels; then, using the -7 bushings, -6 spacers, and -5
nuts, install the wheel/tire assembly on the -8 pipe. Secure the -5 nuts finger tight so that
the wheel halves touch each other. Be sure the bolt holes are aligned. Insert the -4 axle
through the -8 pipe and place the wheel in the center of the balancer. Make sure the axle is
only on the chamfered edges of the balancer and that it is at 90° to the sides of the
balancer.

(b) Release the tire. If it is out of balance it will rotate, coming to rest with the heaviest point
on the bottom. Tape a 1/2 ounce patch across the top center of the tire. Rotate the tire 45°
and release it again. If the tire returns to the same position, add a 1 ounce patch and again
rotate the tire and release it. Continue this procedure until the tire is balanced.
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(c) When balance is attained, put a chalk mark on the sidewall directly below the patch. Use
one mark for each half ounce of weight needed. Mark the valve stem location on the tire
and the opposite wheel half to assure reassembly in the same position. Remove the wheel
from the balance stand, break it down and clean the inside of the tire with toluol. Apply a
coat of patch cement to both the patch and the inside center of the tire in line with the
chalk marks. When the cement has dried, install the patches making certain they are on
the centerline of the tire and aligned with the chalk marks on the sidewall. Burnish the
patches to remove trapped air, etc.

(d) When reassembling the wheel, powder the inside of the tire. Mount the tire on the valve
side of the wheel in the same position it was in when it was balanced. Install the other
wheel half, aligning the chalk marks. Install the bolts and tighten to required torque, then
inflate the tire to the pressure specified in Table II-I, and recheck the balance. The wheel
should not be more than one ounce out of balance.

2-42. Power Plant. 

2-43. Servicing Power Plant.

Regularly check the engine compartment for oil and fuel leaks, chafing of lines, loose wires and
tightness of all parts. For cleaning of the engine compartment, refer to Paragraph 2-22. Maintenance
instructions for the Power Plant may be found in Section VII thru VIIC of this manual and in the
appropriate manufacturer's manuals.

Figure 2-15A. Tire Balancer
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145. ServiciDI Propeller. The propeller blades. spinner and visible bub surf""", lIhouid be cleaDed and 
iDlpected frequmtly for damaF. cncks UId oil1eakqe. Nicks lIhouid be milORd from the"leodiDt edF of 
the blades ill acc:cmIaDcc 'IridI applicable FAA rqpI&tiaIII or ;,.mc:tions fouad iD Sections VII thm VIle. 
The face of each blade lIhouid be pliDced .. bell necessary widl • flat paint to retard gI&re. To PreYCllt 
corrosioll, wipe sutfaces 'IridI • Iiabt oil or wax. The blades lIhoule be cbec1recl tIw they turII fredy 011 the 
bub pilot tube by roc:kiDl die bI&cIes back UId forth throqb the sliPt freed_ allowed by die pitch chaIlge 
mechaDimL Lubricate the propeller .. 100 bour iDternIa iD accord&llce with the Lubrication Chart. FiBura 
1-10 tbru 1-11. AscertaiII propeller is chilled III the proper chamber presswe. Addition.al service 
iDformatioll for the propeller may be fOUlld ill SectiOll& VU tbru vue. 

1-46. lIlduclioll Air PDur. 

141. Scnic:iDIlllduetiOIl Air I'"lIur. Due to the variery of power plana UKd on the various PA-24 model 
airplanes, refer to the Power Plaut Section (VU tbftI V110 for the panic:ular illduetion aimlter bei"l 
IerYiced. 

2-48. P"",,, Syotems. 

249. FiIIiDs P"",,, Taab. Observe all required precautions for bandlins guoUne. Fill the fuel r:ankJ with 
fuel specified in Table \I-I. On the PA·24-180. to obtain the ltlllldani fuel quantify of 50 gallons toul. or 
25 BallODl per tank, the cello are filled only to the bottom of the filler neck. which =eDdS iIIto die fuel 
cell about 1 iIIch. To obtain the Standard pillS reserve quantity of 60 Ballons, the cells are 6I1ed to the top of 
the 6I1er neck. OIl die PA·24-250 and PA·24-26O. to obtain the snUIdard fuel quantity of 60 Ballons toul. 
or 30 BallODl per tank. the fuel cells are complerely 6lled. If auxiliary fuelc.elIs are insulled (15 pl. ea.) the 
fuel quantity is inc:re:ued to 90 Ballo"" On the PA-24400. to obtain stanclsrd fuel q1l&lltity of 
approximarely 100 Ballo .... fill both illboard cells completely and the outboard cells until fuel appears at 
the bottom of eJU:b fuel cell when appeari"l through the filler neck. To obtain standard pillS tc:setVe. 130 
Ballons, fill the outboard ce\ls complerely. 

CAUTION 

Accumalation of water in the [ueltanks could cause rougb engine 
operation or complete power loss if the water freezes during cold 
weather operation. Therefore. to keep condensation in fuel tanks at a 
minimum. refuel the aircraft after each Oight. 

HANDUNG AND SERVICING 
Revised: 9, 10; 79 
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2-50. Draining Fuel Valve and Strainers.

a. On PA-24-180 and PA-24-250 aircraft bearing Serial Nos. 24-1 to 24-2298 inclusive, the fuel
strainer, equipped with an easy drain valve is mounted under the right forward section of the
fuselage. The fuel strainer drain (Figure 2-16) on PA-24-180 and PA-24-250 aircraft bearing Serial
Nos 24-2299 and up and PA-24-260 aircraft is located in the cabin floor just aft of the fuel selector
valve and is drained by opening the access door and moving the easy drain valve handle to the aft
position Draining is accomplished within the cockpit. A transparent plastic tube is attached to the
drain valve and extends through a hole in the bottom of the fuselage. Flow of the fuel is observed by
means of the transparent tube and should cease as observed through tube when the handle is
released. On the PA-24-400 (Figure 2-17). the fuel is drained from the cockpit by lifting up the red
knob located in the center of the fuel selector The fuel strainer should be drained regularly to check
for water or dirt accumulations.

b The procedure for draining the right and left tanks and lines is to open the easy drain valve for a few
seconds with the fuel tank selector valve on one tank. Then change the fuel selector to the opposite
tank and repeat the process. allowing enough fuel to flow out to clear water from the fuel line as
well as the fuel strainer The same procedure will apply when auxiliary fuel cells are installed by
simply selecting the right and left auxiliary fuel tank.

NOTE: During cold weather operation. if the sediment bowls drain slower than normal or not at
all. it could be an indication of ice at the drain and the aircraft should be hangered to thaw
out. and drained thoroughly 

Figure 2-16. Fuel Strainer and Drain
PA-24 and PA-24-250, S/N’s 24-2299 and up;

and PA-24-260

Figure 2-17. Fuel Selector and Drain
PA-24-400
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2-51. Draining Fuel System.

Drain the fuel from the system by opening the drain valve at the bottom of the fuel strainer bowl, or
removing the bowl.

2-51a. Fuel System Draining Procedures - Water Contamination. (PA-24-400)

a. Fuel cells should be kept full of fuel during storage and the aircraft refueled as soon as possible
after each flight to prevent accumulation of moisture and deterioration of the cells.

b. When the aircraft has been exposed to below freezing temperatures or it is suspected that waster
may have entered the tanks, fuel should be drained using the following procedure:

To drain main and auxiliary cells open the strainer quick drain for ten (10) to twelve (12)
seconds with the fuel cell selector on the main cell, then change the selector to the auxiliary
cell and repeat the process. Draining each cell for the recommended time should produce a half
(1/2) pint or more of fuel per cell.

NOTE: The fuel should be collected in a container and examined for water contamination. If
water is present, repeat the above procedure until all water is removed. If it is
observed that any fuel is draining slower than normal, a complete check of  the system
should be carried out to determine the cause before flight. Ice formation may cause
slow fuel drainage when the aircraft has been exposed to below freezing temperatures.
If this is the case, the aircraft should be placed in a warm hangar until normal fuel
drainage is attained and all water is removed.

c. All fuel cells are equipped with fuel caps that periodically need to be inspected for proper sealing.
In addition, each cell has a filler neck scupper drain tube for water that may collect around the filler
neck.  These drains should be free flowing with no restrictions. The fuel cell filler cover plate
gaskets must also be in good condition and show no evidence of aging, hardening or deterioration.
By assuring that the fuel caps are sealing properly, there are no restrictions in the drains and the
cover plate gaskets are in good condition, water contamination of the fuel can be kept to a
minimum.

d. In order to minimize water contamination of the fuel during cleaning operations avoid directing
water into the vents, drain tubes, around sealed cover plates and filler cap access opening.



PIPER COMANCHE SERVICE MANUAL

04/01/09 II - HANDLING AND SERVICING
1C11

THIS PAGE INTENTIONALLY BLANK



PIPER COMANCHE SERVICE MANUAL

II - HANDLING AND SERVICING 04/01/09
1C12

2-52. Electrical System.

2-53. Servicing Electrical System.

Servicing the electrical system involves adding distilled water to the battery to maintain correct
electrolyte level, checking cable connections and checking for any spilled electrolyte that would lead to
corrosion. The security of all electrical connections should be checked as well as the operation of all
lights, general condition of generator or alternator and starter. All electrical wires should be inspected for
chafing and bare wires. For detailed information on this system. refer to Section IX of this manual.

2-54. Oxygen System.

2-55. Description of Oxygen System.

The oxygen system for the PA-24 consists of an oxygen cylinder and regulator, filler valve, pressure
gauge, outlets and masks and an ON / OFF control mounted on the instrument panel. The stationary
cylinder is located aft of the baggage area on the left side of the fuselage  The cylinder used is an ICC or
DOT 3AA 1800 classification with a 63 cubic foot capacity at a working pressure of 1800 psi. High
pressure oxygen is routed from the cylinder and regulator to the pressure gauge mounted in the upper
portion of the aft cabin bulkhead. Low pressure oxygen is routed from the cylinder and regulator to the
outlets and masks whenever the control knob is pulled to the ON position. Each outlet has a spring
loaded valve which prevents the flow of oxygen until a mask hose is engaged into the outlet.

2-56. Troubleshooting.

Troubles peculiar to the oxygen system are listed in Table II-V along with probable causes and suggested
remedies.

2-57. Oxygen System Safety Precautions.

The utmost care must be exercised in servicing, handling and inspection of the oxygen system. Comply
with the following precautions:

WARNING: THE PRESENCE OF FOREIGN MATTER IN THE HIGH PRESSURE LINES CAN
CAUSE AN EXPLOSION. WHEN COMING IN CONTACT WITH OXYGEN
EQUIPMENT KEEP HANDS, TOOLS AND CLOTHING CLEAN - HOSPITAL CLEAN.

a. Keep all oxygen system components free from oil, grease. gasoline and all other readily
combustible substances.

b. Do not allow foreign matter to enter the oxygen lines.

c. Never attempt to repair or repaint oxygen equipment.

d Keep fire and heat away from oxygen equipment. Do not smoke while working with or near oxygen
equipment, and take care not to generate sparks with carelessly handled tools when working on the
oxygen system.

e. Never allow electrical equipment to come in contact with the oxygen cylinder.

f. Use Ribbon Dope Thread Sealant (Permacel 412) on male ends of fittings only. Wrap thread in
direction of thread spiral. beginning with the second thread on the fitting. Avoid getting any sealant
into the lines.
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TABLE II-Ill. INDICATED OXYGEN CYLI]\;DER PRESSURES 
FOR GIVEN AMBIENT TEMPERATURES 

INDICATED CYLINDER PRESS 
TEMPERATURE of PSI 

110 1980 
100 1935 
90 1890 
80 1845 
70 IgOO 
60 1755 
50 1710 
40 1665 

-

2-58 Filling Oxygen Cylinder. The filler valve for the oxygen system is accessible through a door located 
on the left side of the fuselage just aft of the rear window. 

a. To fill the oxygen cylinder. open the access door. remove the cap from the filler valve and attach 
the filler hose from the oxygen recharge unit to the filler valve Ascertain that all fittings are free from oil. 
grease. d ir!. etc 

NOTE 

If the airplane's oxygen cylinder pressure is below 50 psi. the system 
should be purged as described in Paragraph 2-71. 

b To obtain the correct filling pressure for the oxygen cylinder at various ambient temperatures a 
chan has been included for your convenience The pressures given are not exact. but sufficiently accurate for 
practical purposes of work ing pressure between 1800 and 2400 psig cylinders The cylinder should be allowed 
to cool to a stabilized temperature after filling before checking against the figures given in Table II-III 

c. When using a recharge unit consisting of one supply cylindei.'slowly open the valve of the supply 
unit and allow the oxygen to transfer 

d When using a recharge unit consisting of two or more supply cylinders (cascade storage system). it 
is recommended that the following procedure be used. 

REVISED: 4/3/78 
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1. Before opening any valves, check the pressure remaining in the airplane's oxygen cylinder. If it is 
still partly charged, note the pressure indicated on the cylinder gauge. Then open and close each valve on the 
cascade storage system and determine which cylinder has the lowest pressure. When found, if this cylinder e 
has a pressure lower than the oxygen cylinder in the airplane, do not attempt using it for filling. Use the 
storage cylinder that has a pressure higher than the airplane's cylinder but lower than the others. 

2. Open the valve on only the one storage cylinder with the lowest pressure. When the pressure 
indicated on the airplane's oxygen gauge and charging gauge has b!lcome equal, close the valve of the storage 
cylinder, then go to the storage cylinder with the next higher pressure and repeat the procedure. 

3. If, after using the last storage cylinder, the airplane's oxygen system is still not fully charged, a 
full storage cylinder should be put in place of a cylinder with the lowest pressure and used in the same 
manner. 

4. A good deal of oxygen will remain in the large cylinders used in the cascade system after filling 
only one of the cylinders, but such remaining oxygen will be at a pressure something less than the 1800 
pounds, which is not sufficient pressure to completely refill another aircraft cylinder, although it will refill 
several smaller cylinders. 

5. It is not economical, even on a three or four-cylinder cascade system, to begin recharging with 
oxygen at less than 300 psi pressure in the 300 cubic foot bank of cylinders. So, use 300 cubic foot cylinders 
down to approximately 300 psi, then return for refilling. In two-cylinder systems, use to approximately 600 
psi, then return for filling. 

e. When the pressure gauge on the recharge unit or in the airplane reaches 1800 psi, close the pressure 
regulator valve on the recharge unit. Disconnect the filler hose from the filler valve, replace the protective cap 
on the filler valve and close the access cover. Check cylinder pressure against chart after cylinder temperature 
stabilizes. 

2-59. Inspection and Overhaul Time Limits. It is recommended that inspection and overhaul be conducted 
by an FAA Approved Station; or, the manufacturer, Scott Aviation. The following checks and chart gives e 
recommended inspection and overhaul times for the various parts of the oxygen system. 

a. The oxygen cylinder can be identified by the ICC or DOT identification stamped on the cylinder. The 
standard weight cylinder (lCC or DOT 3AA 18(0) must be hydrostatic tested at the end of each 5 year 
period. The month and year of the last test is stamped on the cylinder beneath the ICC or DOT identification. 

b. The outlets should be checked for leakage both in the non-use condition, and for leakage around an 
inserted connector. 

c. The high pressure gauge may be checked for accuracy by comparing its indicated pressure with that of 
a gauge of known accuracy. 

d. Inspection of the regulator may be effected by introducing into an outlet a mask connector to which is 
attached a 100 psi gauge. With one other outlet flowing through a plugged in mask, the indicated regulator 
output pressure shall be not less than 45 psig at sea level with 200 psig supply cylinder pressure. It should be 
noted that the permissible leakage through the 1116 diameter vent hole in the side of the upper regulator 
housing is 10 eel min. maximum, when the regulator is turned on. There shall be no external leakage 
anywhere on the regulator when it is turned off. All fittings shall be leak free. 

HANDLING AND SERVICING Revised: 811SJ98 

lC14 



PIPER COMANCHE SERVICE MANUAL

04/01/09 II - HANDLING AND SERVICING
1C15

2-60. Testing for Leaks.

Apply detector fluid type CD-I solution or its equivalent. The solution should be shaken to obtain suds or
foam. The suds or foam should be applied sparingly to the joints of a closed system. Look for traces of
bubbles. No visible leakage should be found. Repair or replace any defective parts and retest system.
With the system pressurized to service pressure, further tests can be made. The rate of any leak should
not exceed one percent of the total supply per 24 hour period. All traces of the detector fluid should be
wiped off at the conclusion of the examination.

2-61. Maintenance.

a. Check that all lines have sufficient clearance between all adjacent structures and are secured in
place. Also, check the cylinder to be sure it is securely mounted.

b. Check the cylinder for the ICC or DOT identification number and for the date of the last FAA
inspection and test.

c. If cylinder is completely empty, it must be completely disassembled and inspected in an FAA
approved facility before recharging

d. Any lines that are defective should be replaced with factory replacements.

e Clean all lines and fittings as described in Paragraph 2-62.

f Use Ribbon Dope Thread Sealant (Permacel 412) on male ends of fittings only. Wrap thread in
direction of thread spiral, beginning with the second thread on the fitting. Avoid getting any sealant
into the lines. 

g. Refer to latest revision of FAA Manual AC 43.13-1 for more service details. 

2-62. Cleaning Operations.

To remove oil and grease from tubing and fittings, one of the following cleaning methods may be used:

a. First Method

1. A vapor degreasing with stabilized trichlorethylene conforming to specification MIL-T-7703
shall be used.

TABLE II-IV.  INSPECTION - OVERHAUL TIME LIMITS

Component Inspection Overhaul

Cylinder Weekly 1 Each 3 Years

Regulator On Condition / Each Use 2 Every 6 Years 

Pressure Gauge On Condition / Each Use 2 Replace on Condition

High Pressure Lines On Condition / Each Use 2 Replace on Condition

Low Pressure Lines On Condition / Each Use 2 Replace on Condition

Outlets On Condition / Each Use 2 Replace on Condition

External Recharge Valve On Condition / Each Use 2 Replace on Condition 3

Masks On Condition / Each Use 2 Every 5 Years

NOTES: 1. Visual inspection for dents, bulges, corrosion, or chafing.
2. Visual inspection in the normal course of use.
3. If the screen in front of valve is dirty, replace valve.
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2. Blow tubiDJ claD and dry with & saeam of clean. dried. filtered air. Care shall be taken to 
iDIu ... that the interior of the tubiDIlDd fittinp an: thoroUJhly cleaaaL 

b. Secolld Mecbocl, 
1. PIIIIh wUh IIaptbaoollf<mIIiIIJto specificatioll TT*95. 
2. Blow cI ..... IIId dry off all solwDt witb Water PUlllped air. 
3. PIIIIh widllDti-iciDJ fluid collformm, to specificatioll MIL·P·566 0. anbyclrowo ethyl alco!lol. 
4. RiIIIe thorouchly widI &all wat... . 
5. Dry thorouply widI a ........ of cI...... dried. wat.. pUlllped air or by hearinl .. a 

temperatu ... of 250 • to 300 • P for a .. itable period. 
6. The so"""a lII&y be reaMd provided they do OOt become aceaiYeIy comamillated with oil. 

This CODditioll shall be determiIIed u follo ... , 
(a) Evaporuc 100 miIliIi .... of theliqaid to dryD ... in a weipecl.ius dish. Evaporatioll may 

be accomplished by bearinlar ZOO· P for OIIe-baif boar. 
(b) After evaporatiOIl. cool UHi weigh the residlle. The solWllt shallllor be used if the residue 

acceds 100 lllillilnmi in wciJht. 
Co Tbini Metbocl, 

1. PllIIh wUh bot illbibited a\kaliD. cl ....... Ulltil tiec from oillDd IIftUC-
2. RiIIIe thorougbly with &all ...... . 
3. Dry thorougbly with a ........ of cI ...... dried .... t .. pumped air or by hcatiDI at • 

tClllperuu ... of 250· to 300 • F for a .. iable period. 

2-63 .......... of 0xYJID Cyllador _d JtepIamr. The cylillder and replal:or areloc:ared on th.l.ft side 
of the fuseIa&e aft of the baIPfO area atlution 157. 

.. Remove the access PlDei from the rear wall of the baIPfO compartment to pin ace ... to the 
cylinder and ..... l&tor. 011 airplana with serial 1111mb ... 24-4300 IDd up which haoe the 5th and 6th seaa 
iIIICIiled. it is necessary to remove the seau IDd then the back access pODei. 

CAUTION 

Be ..... the val... 011 the cylinder is closed before discOllllcttillg any 
lilies from the ..... l&to •. 

b. Disconnect the contrOl cable from the r .... l&to •. 
Co Discollnect thelina from the .qulato •. 
d. Loo .. 11 and separate the clamps boldiDJ the cylinder in place. 
0. Tbe cylinder can be remooed by r .... slidiDJ it back to remove the safety cable. 

2-6~. lnltalIadOIl of Oxyp Cylinder UHi ReJulaI:or. 
.. With the rqulato. attached to the cylinder, place it into the airplane througb the aceess opening 

with the regulator facing forward. Be carcful not to bump the regulal:or and cylillder during installation. 
b. lnsuJi the safety cable around the cylinder neck and position the cylillder so the regulator aligns 

with the conaol cabl. and pressure lines. 
Co Secu ... the cylinder in place by connecting and tightenq the rwo clamps. 
d. Conlleer the pressure 1iII .. and <OlIaol cable to the replator. 
0. Install the acCCII panel on rear wall of bagage area. 

HANDUNG AND SERVICING 
REVISED: 413/78 
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2-65. Re ....... of FID~ Volwe. 
L R .... ove the accas pU1e1 from the rear "'Ill of the baa. comportmem. In airplaDes wid! Krial 

oWllben 24-4-300 aDd up ",hich have 5th aDd 6d1 _ iDsc:aIled. remove die _ and then the access pUle!. 

b. Open the nIw access do<>< located 00 the left side of the fusclqe aDd remove the cap from the 
nlve. 

e. Be sure the cylinder valve is dacd aDd disc:oImcC!' the liDe from the fdler V&!ft. 
d.. R .... ove the three OUIS. ",uben &lid _ hohlilll the filler valve in place &lid rem_ valve 

throup the accell door. 

Z..s6. IDoaIWiOD of PiD~ VII .... 
L Place the valve into pooitioo throuJh the ""cell door and secure in place with screws. washers and 

DUts. 

b. lllltall the cap on valve &lid dose the access door. 
c. CoIUIeCt the fiIl~ line to the valve. 
d.. Install the access pU1e1 to the rear will of the bqpae comportlllCllt aDd any sealS which may ha"" 

been removed.. 

2-67. Remowl of Preso ..... Ga .... Ascertain that the control val"" is c1acd &lid there is 00 presue in the 
system. 

L R .... ove the ""cess panel 00 the rear wall of the boaaF computlDCDt. 
b.' Disconnect the 6nin1 from the bad< of the praoare .. lIIe. 
e. Loosen and romcwc the maincr nut and clamp bolc1ilJl the ..... e in place. 
d.. Remove the P ..... from the front of the panel. 

2-68. IDoaIWiOD of ......... Gaup. 
L Place the pu~ into the panel from the froot aDd secure in place with damp and recainer nut on 

the back of the P ...... Be sure the P ..... is politioned properly before tightminc the damp. 
b. Reconnect the fitting at the rear of the .. u~. 
e. IIlIt&Il the access panel 00 the rear will of the baas ... compamncot. 

2-69. Removal of. Outlets. 
L Using. suitable spanner wrench. remove the outer half of the outlet. 
b. Remcwc the sa .... boldq the trim pUlei and remove the panel. 
e. The ouder can now be removed from the low pressure liDe. 

2·70. InsaIIatioo of Oudca. 
.. Apply sealant to the male end of the fitting. 
b. Connect the outlet to the 10'" p ....... re line. 
c. Position the trim panel and secure with saews. 
d. Position the outer half oudet and secure with a suitable .panner wrench. 
e. Torque the fittings ioto the oudets approximately 30 inch-pounds. Do not over torque .. this 

could damage the oudet. 

HANDLING AND SERVICING 
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2-71. Purging Oxygen System. The system should be purged whenever the cylinder pressure falls below_ 
psi or if any lines are left open for any length of time Also. whenever there are any offensive odors present.. 
will be necessary to purge the system Use the following procedure 

a Park the airplane in a NO SMOKING area 
b. Keep all doors and windows open 
c Be sure all electrical systems are shut off 
d. Connect the oxygen recharging unit to the fi\ler valve 
e Plug the oxygen masks into the outlet valves and turn on the system 
f. Set the recharging unit pressure regulator to deliver 50 psi and let the system purge for one hour If 

any odor is still present. repeat the procedure for one or more hours If the odor persists after the second 
purging. replace the cylinder 

2-72. Cleaning of Face Masks. The disposable masks are designed for one-time use and require no 
maintenance The pilofs and copilot·s masks can be cleaned as follows 

a. Remove the microphone from the mask 
b Remove the sponge rubber discs from the mask turrnets. Do not use soap to clean sponge rubber 

discs. as this would deteriorae the rubber and give off unpleasant odors. Clean in clear water and squee7e dry 
c Wash the rest of the mask with a very mild solution of soap and water 
d. Rinse the mask thoroughly to remove all traces of soap 
e . Make sure the sides of the breathing bag do not stick together while drying. as this may decrease 

the life of the rubber in the bag The mask can be sterilized with a solution of 70 percent ethyl alcohol 

TABLE II-V TROUBLESHOOTING CHART (OXYGEN SYSTEM) 

Trouble Cause Remedy -. No indication of pressure Cylinder empty or leak in Charge system and check 
on pressure gauge. system has exhausted for leaks. 

pressure 

Pressure gauge defective. Replace pressure gauge 

Pressure indication normal Oxygen CYlinder regulator Replace regulator assembly 
but no oxygen nowing assembly defective 

Offensi,e odors in Cylinder pressure below Purge the oxygen 
oxygen 50 psi Foreign mailer system Refer to Para-

has entered the system graph 2-71 
during previous servicing 

ADDED: 4/3/78 
lel8 
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2-72a. Conversion Tables.

The following tables contain various conversion data that may be useful when figuring capacities,
lengths, temperatures, and various weights and measurements from the English system to the metric
system or back again:

Table II-VI Torque Conversions

Table II-VII Decimal Conversions

Table II-VIII Temperature Conversion

Table II-IX Weights and Measures Conversion

Table II-X Metric Conversions

Table II-XI Drill Sizes

2-72b. Hose Specifications. (Refer to Table II-XII)

2-72c. Consumable Materials. (Refer to Table II-XIII)

2-72d. Vendor Contact Information. (Refer to Table II-XIV)
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TABLE II-VI. TORQUE CONVERSION

INCH POUNDS (IN.-LBS.) TO CENTIMETER KILOGRAMS (CMKG.)
CENTIMETER KILOGRAMS (CMKG.) TO INCH POUNDS (IN.-LBS.)

FOOT POUNDS (FT.-LBS.) TO METER KILOGRAMS (MKG.)
METER KILOGRAMS (MKG.) TO FOOT-POUNDS (FT.-LBS.)

IN.-LBS. CMKG.
5 5.76
10 11.52
15 17.28
20 23.04
25 28.80
30 34.56
35 40.32
40 46.08
45 51.84
50 57.60
55 63.36
60 69.12
65 74.88
70 80.64
75 86.40
80 92.16
85 97.92
90 103.68
95 109.44
100 115.20
105 120.96
110 126.72
115 132.48
120 138.24

CMKG. IN.-LBS.
50 43.4
100 86.8
150 130.2
200 173.6
250 217.0
300 260.4
350 303.8
400 347.2
450 390.6
500 434.0
550 477.4
600 520.8
650 564.2
700 607.6

FT.-LBS. MKG.
2.5 .346
5 .691
7.5 1.037

10 1.383
12.5 1.728
15 2.074
17.5 2.419
20 2.765
22.5 3.111
25 3.456
27.5 3.802
30 4.148
32.5 4.493
35 4.839
37.5 5.185
40 5.530
42.5 5.876
45 6.222
47.5 6.567
50 6.913
52.5 7.258
55 7.604
57.5 7.950
60 8.295
62.5 8.641
65 8.987
67.5 9.332
70 9.678
72.5 10.024
75 10.369
77.5 10.715
80 11.060
82.5 11.406
85 11.752
87.5 12.097
90 12.443
92.5 12.789
95 13.134
97.5 13.480

100 13.826
105 14.517
110 15.208

FT.-LBS. MKG.
115 15.900
120 16.591
125 17.282
130 17.974
135 18.665
140 19.356
145 10.047
150 20.739
155 21.430
160 22.121
165 22.813
170 23.504
175 24.195
180 24.887
185 25.578
190 26.269
195 26.960
200 27.652
105 28.343
210 29.034
215 29.726
220 30.417
225 31.108
230 31.800
235 32.491
240 33.182
245 33.873
250 34.565
255 35.256
260 35.947
265 36.639
270 37.330
275 38.021
280 38.713
285 39.404
290 40.095
295 40.786
300 41.478

MKG. FT.-LBS.
1 7.23
2 14.46
3 21.69
4 28.98
5 36.16
6 43.39
7 50.63
8 57.86
9 65.09
10 72.32
11 79.56
12 86.79
13 94.02
14 101.26
15 108.49
16 115.72
17 122.95
18 130.19
19 137.42
20 144.65
21 151.89
22 159.12
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TABLE II-VII.  DECIMAL CONVERSION

T03 T02 M.M. T03 T02 M.M. 
4ths 8ths 16ths 32nds 64ths PLACES PLACES EQUIV 4ths 8ths 16ths 32nds 64ths PLACES PLACES EQUIV 

1/64 .016 .02 .397 33/64 .516 .52 13.097 

1/32 .031 .03 .794 17/32 .531 .53 13.494 

3/64 .047 .05 1.191 35/64 .547 .55 13.891 

1/16 .062 .06 1.587 9/16 .562 .56 14.288 

5/64 .078 .08 1.984 37/64 .578 .58 14.684 

3/32 .094 .09 2.381 19/32 .594 .59 15.081 

7/64 .109 .11 2.778 39/64 .609 .61 15.478 

1/8 .125 .12 3.175 5/8 .625 .62 15.875 

9/64 .141 .14 3.572 41/64 .641 .64 16.272 

5/32 .156 .16 3.969 21/32 .656 .66 16.669 

11/64 .172 .17 4.366 43/64 .672 .67 17.065 

3/16 .188 .19 4.762 1/16 .688 .69 17.462 

13/64 .203 .20 5.159 45/64 .703 .70 17.859 

7/32 .219 .22 5.556 23/32 .719 .72 18.256 

15/64 .234 .23 5.593 47/64 .734 .73 18.653 

1/4 .250 .25 6.350 3/4 .750 .75 19.050 

17/64 .266 .27 6.747 49/64 .766 .77 19.447 

9/32 .281 .28 7.144 25/32 .781 .78 19.844 

19/64 .297 .30 7.540 51/64 .797 .80 20.241 

5/16 .312 .31 7.937 13/16 .812 .81 20.637 

21/64 .328 .33 8.334 53/64 .828 .83 21.034 

11/32 .344 .34 8.731 27/32 r--- .844 .84 21.431 

23/64 .359 .36 9.128 55/64 .859 .86 21.828 

3/8 .375 .38 9.525 7/8 .875 .88 22.225 

25/64 .391 .39 9.922 57/64 .891 .89 22.622 

13/32 .406 .41 10.319 29/32 .906 .91 23.019 

27/64 .422 .42 10.716 59/64 .922 .92 23.416 

7/16 .438 .44 11.112 5/16 .938 .94 23.812 

29/64 .453 .45 11.509 61/64 .953 .95 24.209 

15/32 .469 .47 11.906 31/32 .969 .97 24.606 

31/64 .484 .48 12.303 63/64 .984 .98 25.003 

.500 .50 12.700 ~.OOO 1.00 25.400 
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CENTIGRADE - FAHRENHEIT
Example: To convert 20°C, to Fahrenheit, find 20 in the center column headed (°F - °C); then

read 68.0°F, in the column (°F) to the right. To convert 20°F, to Centigrade; find 20 in
the center column and read -6.67°C,  in the (°C) column to the left.

°C °F - °C °F °C °F - °C °F
-56.7 -70 -94.0 104.44 220 428.0
-51.1 -60 -76.0 110.00 230 446.0
- 45.6 -50 -58.0 115.56 240 464.0
- 40.0 -40 -40.0 121.11 250 482.0
- 34.0 -30 -22.0 126.67 260 500.0
- 38.9 -20 -4.0 132.22 270 518.0
- 23.3 -10 14.0 137.78 280 536.0
- 17.8 0 32.0 143.33 290 554.0
-12.22 10 50.0 148.89 300 572.0
-6.67 20 68.0 154.44 310 590.0
-1.11 30 86.0 160.00 320 608.0
4.44 40 104.0 165.56 330 626.0

10.00 50 122.0 171.11 340 644.0
15.56 60 140.0 176.67 350 662.0
21.11 70 158.0 182.22 360 680.0
26.67 80 176.0 187.78 370 698.0
32.22 90 194.0 193.33 380 716.0
27.78 100 212.0 198.89 390 734.0
43.33 110 230.0 204.44 400 752.0
38.89 120 248.0 210.00 410 770.0
54.44 130 266.0 215.56 420 788.0
60.00 140 284.0 221.11 430 806.0
65.56 150 302.0 226.67 440 824.0
71.00 160 320.0 232.22 450 842.0
76.67 170 338.0 257.78 460 860.0
82.22 180 356.0 243.33 470 878.0
87.78 190 374.0 248.89 480 896.0
93.33 200 392.0 254.44 490 914.0
98.89 210 410.0 260.00 500 932.0

TABLE II-VIII.  TEMPERATURE CONVERSION
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TABLE II-IX.  WEIGHTS AND MEASURES CONVERSION

MULTIPLY BY TO OBTAIN

CENTIMETERS 0.3937 IN.
0.03281 FT.

CU. CENTIMETERS 0.001 LITERS
0.06102 CU. IN.
0.0002642 U.S. GAL.

CU. FT. 28.320 CU. CM.
1.728 CU. IN.
7.481 U.S. GAL.
28.32 LITERS

CU. IN. 16.39 CU. CM.
0.01639 LITERS
0.004329 U.S. GAL.
0.01732 QUARTS

CU. METERS 1000000 CU. CM.
35.314 CU. FT.
61.023 CU. IN.
264.17 GAL.
999.97 LITERS

FEET 0.3048 METERS
12.000 MILS
304.8 MM.
0.3333 YARDS

FT.-LB. 0.1383 M-KG
0.001285 BTU
0.000000376 KW-HR

FLUID OZ. 8 DRAM
29.6 CU. CM.

GAL., IMPERIAL 277.4 CU. IN.
1.201 U.S. GAL.
4.546 LITERS

GAL., U.S. DRY 268.8 CU. IN.
0.1556 CU. FT.
1.164 U.S. GAL., LIQ.
4.405 LITERS

GAL., U.S. LIQ. 231.0 CU. IN.
0.1337 CU. FT.
3.785 LITERS
0.8327 IMPERIAL GAL.
128 FLUID OZ.

IN. 2.540 CM.
.08333 FT.

JOULES 0.000948 BTU
0.7376 FT.-LB.

MULTIPLY BY TO OBTAIN

KILOGRAMS 2.205 LB.
35.27 OZ.
1000 GRAMS

LITERS 1000 CU. CM.
61.03 CU. IN.
0.03532 CU. FT.
0.2642 U.S. GAL.
0.22 IMPERIAL GAL.
1.057 QUARTS

METERS 39.37 IN.
3.281 FT.
1000 MM.

METER-KILOGRAM 7.233 FT.-LB.
9.807 JOULES

OUNCES, AVDP 0.0625 LB., AVDP
28.35 GRAMS
437.5 GRAINS

OUNCES, FLUID 29.57 CU. CM.
1.805 CU. IN.

LB., AVDP 453.6 GRAMS
7000 GRAINS
16.0 OUNCES

SQUARE INCH 6.4516 SQ. CM.

POUND PER 0.0703 KG.-CM
SQUARE INCH SQUARED
(PSI)

STATUTE MILE 1.609 KILOMETER
0.8684 NAUTICAL MILE

NAUTICAL MILE 1.151 STATUTE
MILE

QUART .9463 LITER

MILLIMETER 1000 MICRON

MICRON 0.001 MILLIMETER
0.000039 INCH

INCH 11.521 METER
POUNDS GRAMS

INCH 0.72 METER
OUNCES GRAMS

POUNDS 0.453 KILOGRAMS
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Example: Convert 1.5 inches to millimeters.
(1) Read down inches column to 1. inches.
(2) Read across top inch column to 0.5.
(3) Read down and across to find millimeters (1.5 inches is 38.10 millimeters).

INCHES TO MILLIMETER

INCHES 0.0000 0.0001 0.0002 0.0003 0.0004 0.0005 0.0006 0.0007 0.0008 0.0009

MILLIMETER
0.000 0.0025 0.0050 0.0076 0.0101 0.0127 0.0152 0.0177 0.0203 0.0228
0.001 0.0254 0.0279 0.0304 0.0330 0.0355 0.0381 0.0406 0.0431 0.0457 0.0482
0.002 0.0508 0.0533 0.0558 0.0584 0.0609 0.0635 0.0660 0.0685 0.0711 0.0736
0.003 0.0762 0.0812 0.0838 0.0863 0.0889 0.0914 0.0939 0.0965 0.0965 0.0990
0.004 0.1016 0.1041 0.1066 0.1092 0.1117 0.1143 0.1168 0.1193 0.1219 0.1244
0.005 0.1270 0.1295 0.1320 0.1346 0.1371 0.1397 0.1422 0.1447 0.1447 0.1498
0.006 0.1524 0.1549 0.1574 0.1600 0.1625 0.1651 0.1676 0.1701 0.1727 0.1752
0.007 0.1778 0.1803 0.1828 0.1854 0.1879 0.1905 0.1930 0.1955 0.1981 0.2006
0.008 0.2032 0.2057 0.2082 0.2108 0.2133 0.2159 0.2184 0.2209 0.2235 0.2260
0.009 0.2286 0.2311 0.2336 0.2362 0.2387 0.2413 0.2438 0.2463 0.2489 0.2514

INCHES 0.000 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008 0.009

MILLIMETER
0.00 0.025 0.050 0.076 0.101 0.127 0.152 0.177 0.203 0.228
0.01 0.254 0.279 0.304 0.330 0.355 0.381 0.406 0.431 0.457 0.482
0.02 0.508 0.533 0.558 0.584 0.609 0.635 0.660 0.685 0.711 0.736
0.03 0.762 0.787 0.812 0.838 0.863 0.889 0.914 0.939 0.965 0.990
0.04 1.016 1.041 1.066 1.092 1.117 1.143 1.168 1.193 1.219 1.244
0.05 1.270 1.295 1.320 1.346 1.371 1.397 1.422 1.447 1.473 1.498
0.06 1.524 1.549 1.574 1.600 1.625 1.651 1.676 1.701 1.727 1.752
0.07 1.778 1.803 1.828 1.854 1.879 1.905 1.930 1.955 1.981 2.006
0.08 2.032 2.057 2.082 2.108 2.133 2.159 2.184 2.209 2.235 2.260
0.09 2.286 2.311 2.336 2.362 2.387 2.413 2.438 2.463 2.489 2.514

INCHES 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

MILLIMETER
0.0 0.254 0.508 0.762 0.016 1.270 1.524 1.778 2.032 2.286
0.1 2.540 2.794 3.048 3.302 3.556 3.810 4.064 4.318 4.572 4.826
0.2 5.080 5.334 5.558 5.842 6.096 6.350 6.604 6.858 7.112 7.366
0.3 7.620 7.874 8.128 8.382 8.636 8.890 9.144 9.398 9.652 9.906
0.4 10.160 10.414 10.668 10.922 11.176 11.430 11.684 11.938 12.192 12.446
0.5 12.700 12.954 13.208 13.462 13.716 13.970 14.224 14.478 14.732 14.986
0.6 15.240 15.494 15.748 16.002 16.256 16.510 16.764 17.018 17.272 17.526
0.7 17.780 18.034 18.288 18.542 18.796 19.050 19.304 19.558 19.812 20.066
0.8 20.320 20.574 20.828 21.082 21.336 21.590 21.844 22.098 22.352 22.606
0.9 22.860 23.114 23.368 23.622 23.876 24.130 24.384 24.638 24.892 25.146

INCHES 0.00 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

MILLIMETER
0.0 2.54 5.08 7.62 10.16 12.70 15.24 17.78 20.32 22.86
1.0 25.40 27.94 30.48 33.02 35.56 38.10 40.64 43.18 45.72 48.26
2.0 50.80 53.34 55.88 58.42 60.96 63.50 66.04 68.58 71.12 73.66
3.0 76.20 78.74 81.28 83.82 86.36 88.90 91.44 93.98 96.52 99.06
4.0 101.60 104.14 106.68 109.22 111.76 114.30 116.84 119.38 121.92 124.46
5.0 127.00 129.54 132.08 134.62 137.16 139.70 142.24 144.78 147.32 149.86
6.0 152.40 154.94 157.48 160.02 162.56 165.10 167.64 170.18 172.72 175.26
7.0 177.80 180.34 182.88 185.42 187.96 190.50 193.04 195.58 198.12 200.66
8.0 203.20 205.74 208.28 210.82 213.36 215.90 218.44 220.98 223.52 226.06
9.0 228.60 231.14 233.68 236.22 238.76 241.30 243.84 246.38 248.92 251.46

TABLE II-X.  METRIC CONVERSIONS
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Decimal/Millimeter Equivalents of Drill Sizes From 1/2" to No. 80

Size Decimal Millimeter Size Decimal Millimeter Size Decimal Millimeter Size Decimal Millimeter
Equiv. Equiv. Equiv. Equiv. Equiv. Equiv. Equiv. Equiv.

1/2 0.500 12.7000 G 0.261 6.6294 5/32 0.1562 3.9687 51 0.067 1.7018
31/64 0.4843 12.3031 F 0.257 6.5278 23 0.154 3.9116 52 0.0635 1.6129
15/32 0.4687 11.9062 E-1/4 0.250 6.3500 24 0.152 3.8608 1/16 0.0625 1.5875
29/64 0.4531 11.5094 D 0.246 6.2484 25 0.1495 3.7973 53 0.0595 1.5113
7/16 0.4375 11.1125 C 0.242 6.1468 26 0.147 3.7338 54 0.055 1.397

27/64 0.4218 10.7156 B 0.238 6.0452 27 0.144 3.6576 55 0.052 1.3208
Z 0.413 10.4902 15/64 0.2343 5.9531 9/64 0.1406 3.5719 3/64 0.0468 1.1906

13/32 0.4062 10.3187 A 0.234 5.9436 28 0.1405 3.5687 56 0.0465 1.1811
Y 0.404 10.2616 1 0.228 5.7912 29 0.136 3.4544 57 0.043 1.0922
X 0.397 10.0838 2 0.221 5.6134 30 0.1285 3.2639 58 0.042 1.0668

25/64 0.3906 9.9212 7/32 0.2187 5.5562 1/8 0.125 3.1750 59 0.041 1.0414
W 0.386 9.8044 3 0.213 5.4102 31 0.120 3.048 60 0.040 1.016
V 0.377 9.5758 4 0.209 5.3086 32 0.116 2.9464 61 0.039 0.9906

3/8 0.375 9.5250 5 0.2055 5.2197 33 0.113 2.8702 62 0.038 0.9652
U 0.368 9.3472 6 0.204 5.1816 34 0.111 2.8194 63 0.037 0.9398

23/64 0.3593 9.1262 13/64 0.2031 5.1594 35 0.110 2.794 64 0.036 0.9144
T 0.358 9.1281 7 0.201 5.1054 7/64 0.1093 2.7781 65 0.035 0.899
S 0.346 8.7884 8 0.199 5.0546 36 0.1065 2.7051 66 0.033 0.8382

11/32 0.3437 8.7300 9 0.196 4.9784 37 0.104 2.6416 1/32 0.0312 0.7937
R 0.339 8.6106 10 0.1935 4.9149 38 0.1015 2.5781 67 0.032 0.8128

Q 0.332 8.4328 11 0.191 4.8514 39 0.1285 2.5273 68 0.031 0.7874
21/64 0.3281 8.3337 12 0.189 4.8006 40 0.098 2.4892 69 0.029 0.7366

P 0.323 8.2042 3/16 0.1875 4.7625 41 0.096 2.4384 70 0.028 0.7112
O 0.316 8.0264 13 0.185 4.699 3/32 0.0937 2.3812 71 0.026 0.6604

5/16 0.3125 7.9375 14 0.182 4.6228 42 0.0935 2.3749 72 0.025 0.635

N 0.302 7.6708 15 0.180 4.572 43 0.089 2.2606 73 0.024 0.0696
19/64 0.2968 7.5387 16 0.177 4.4958 44 0.086 2.1844 74 0.0229 0.58166

M 0.295 7.4930 17 0.173 4.3942 45 0.082 2.0828 75 0.021 0.5334
L 0.290 7.3660 11/64 0.1718 4.3656 46 0.081 2.0574 76 0.020 0.508

9/32 0.2812 7.1425 18 0.1695 4.3053 47 0.0785 1.9939 77 0.018 0.4572

K 0.281 7.1374 19 0.166 4.2164 5/64 0.0781 1.9844 1/64 0.0156 0.3969
J 0.277 7.0358 20 0.161 4.0894 48 0.076 1.9304 78 0.016 0.4064
I 0.272 6.9088 21 0.159 4.0386 49 0.073 1.8542 79 0.0145 0.3683
H 0.266 6.7564 22 0.157 3.9878 50 0.070 1.778 80 0.0135 0.3429

17/64 0.2656 6.7462

DRILL SIZES AVAILABLE
Drill may be obtained in regular sizes to a 4 inch diameter, and increase in 64ths of an inch.  The regular metric drills vary from 2 to

76mm and increase in 0.5mm variations.

TABLE II-XI.  DRILL SIZES
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TABLE II-XII.  HOSE SPECIFICATIONS

TUBE HOSE HOSE RECOMMENDE MIN MAX MIN
MIL SIZE SIZE SIZE OPER. BURST PROOF BEND

PART NO. O.D. I.D. O.D. PRESS PRESS PRESS RADIUS

MIL-H-8794-  3-L 3/16 1/8 .45 3,000 12,000 6,000 3.00
MIL-H-8794-  4-L 1/16 3/16 .52 3,000 12,000 6,000 3.00
MIL-H-8794-  5-L 5/16 1/4 .58 3,000 10,000 5,000 3.38
MIL-H-8794-  6-L 3/8 5/16 .67 2,000 9,000 4,500 4.00
MIL-H-8794-  8-L 1/2 13/32 .77 2,000 8,000 4,000 4.63
MIL-H-8794-10-L 5/8 1/2 .92 1,750 7,000 3,500 5.50
MIL-H-8794-12-L 3/4 5/8 1.08 1,500 6,000 3,000 6.50
MIL-H-8794-16-L 1 7/8 1.23 800 3,200 1,600 7.38
MIL-H-8794-20-L 1 1/4 1 1/8 1.50 600 2,500 1,250 9.00
MIL-H-8794-24-L 1 1/2 1 3/8 1.75 500 2,000 1,000 11.00
MIL-H-8794-32-L 2 1 13/16 2.22 300 1,400 700 13.25
MIL-H-8794-40-L 2 1/2 2 3/8 2.88 200 1,000 300 24.00
MIL-H-8794-48-L 3 3 3.56 200 800 300 33.00

Construction: Seamless synthetic
rubber inner tube reinforced with one
fiber braid, one braid of high tensile
steel wire and covered with an oil
resistant rubber impregnated fiber
braid.

Identification: Hose is identified by
specification number, size number,
quarter year and year, hose
manufacturer's identification.

Uses: Hose is approved for use in
aircraft hydraulic, pneumatic, coolant,
fuel and oil systems.

Operating Temperatures:

Sizes -3 thru -12:  Minus 65°F. to plus
250°F.

Sizes -16 thru -48:  Minus 40°F to plus
275°F.

NOTE: Maximum temperatures and
pressures should not be used
simultaneously.

TUBE HOSE HOSE RECOMMEND MIN MAX MIN
MIL SIZE SIZE SIZE OPER. BURST PROOF BEND

PART NO. O.D. I.D. O.D. PRESS PRESS PRESS RADIUS

MIL-H-8788-  4-L 1/4 7/32 .63 3,000 16,000 8,000 3.00
MIL-H-8788-  5-L 5/16 9/32 .70 3,000 14,000 7,000 3.38
MIL-H-8788-  6-L 3/8 11/32 .77 3,000 14,000 7,000 5.00
MIL-H-8788-  8-L 1/2 7/16 .86 3,000 14,000 7,000 5.75
MIL-H-8788-10-L 5/8 9/16 1.03 3,000 12,000 6,000 6.50
MIL-H-8788-12-L 3/4 11/16 1.22 3,000 12,000 6,000 7.75

MIL-H-8788-16-L 1.00 7/8 1.50 3,000 10,000 5,000 9.63

Hose Construction: Seamless synthetic rubber inner tube reinforced with one
fabric braid, two or more steel wire braids, and covered with a synthetic rubber
cover (for gas applications, request perforated cover).

Identification: Hose is identified by specification number, size number, quarter
year and year, hose manufacturer's identification.

Uses: High pressure hydraulic,
pneumatic, coolant, fuel and oil.

Operating Temperature:

Minus 65°F to plus 200°F.

MULTIPLE WIRE BRAID RUBBER COVERED

SINGLE WIRE BRAID FABRIC COVERED



PIPER COMANCHE SERVICE MANUAL

II - HANDLING AND SERVICING 04/01/09
1C28

Material Specification Product Vendor

TABLE II-XIII.  CONSUMABLE MATERIALS (Sheet 1 of 7)

ABS-Solvent/ Solarite, #11 Series Solar Compounds Corp.
Cements

Adhesive EC 801 Minnesota Mining and
EC 807 Manufacturing
EC 1357 Adhesive Coating and
Scotch Grip 210 Sealers Division
(Rubber Adhesive)

Adhesive, EC 1300L Minnesota Mining and
Neoprene Rubber Manufacturing

Adhesive Coating and
Sealers Division

Anti-Galling MIL-A-907 Ease-Off Taxacone Company
Solution

Anti-Seize Compound MIL-T-5544 Armite Product Armite Laboratories
(Graphite Petrolatum)

Anti-Seize Compound Exxon Oil Company

Royco 44 Royal Lubricants Co.

Anti-Seize Compound TT-A-580 Armite Product Armite Laboratories
(TT-S-1732)

Anti-Seize Thread Fel-Pro C5-A Fel-Pro Incorporated
Compound “HIGH
TEMPERATURE”

Cleaner and Polish, P-P-560 Part Number 403D Permatex Co., Inc.
Plexiglas Kansas City, Kansas

66115

Cleaners, General Fantastic Spray Local Supplier
Perchlorethylene
VM&P Naphtha
(Lighter Fluid)

Compound, Automotive Type DuPont Company
Buffing and Rubbing DuPont #7

Ram Chemical #69 Ram Chemicals

Compound, Polishing Mirror Glaze Mirror Bright Polish
Co., Incorporated

Corrosion Retardant MIL-PRF-16173E LPS-3 Heavy Duty LPS Laboratories
Compounds (Piper P/N 197-508 *) Rust Inhibitor

* = 1 Gallon Protecto Flex WECHEM, Inc.
Metal Parts Protector

Deicer Boot Surface Agemaster B.F. Goodrich
Coatings

Dry Lubricant MS-122AD Miller-Stephenson
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TABLE II-XIII.  CONSUMABLE MATERIALS (Sheet 2 of 7)

Material Specification Product Vendor

Gasket Cement Permatex No. 2 Permatex Company, Inc.

Grease, Actuator 2196-74-1 Dukes Astronautics Co.

Grease, Aircraft MIL-PRF-23827C Supermil Grease Amoco
Instrumentation, (See Note at end.) No. A72832
Gear and Actuator
Screw Royco 27A Royal Lubricants Co.
(-73 to +121 °C)
(-94 to +250 °F) Shell 6249 Grease Shell Oil Company

RR-28 Socony Mobil Oil Co.

Castrolease A1 Burmah-Castrol LTD.

Low-Temp. Grease E.P. Texaco Incorp.

5114 E.P. Grease Standard Oil of Calif.
AV55

Aeroshell Grease 7 Shell Oil Company
Braycote 627S

Mobil Grease 27 Mobil Oil Corporation

B.P. Aero Grease 31B B.P. Trading Limited

Grease, Ball and DOD-G-24508 Regal ASB-2 Formula Texaco Incorporated
Roller Bearing TG-10293

Andok B Exxon Company, U.S.A.
Code 1-20481, Darina Shell Oil Company
Grease 1 XSG-6213
Code 71-501, Darina
Grease 2 XSG-6152
Code 71-502, Alvania
Grease 2 XSG-6151
Code 71-012, Cyprina
Grease 3 XSG-6280
Code 71-003

Grease, General MIL-PRF-81322E Marfax All Purpose Texaco Incorporated
Purpose, Wide
Temperature Aeroshell No. 6 Shell Oil Company
(-54 to +177 °C)
(-65 to +350 °F) Mobil Grease 77 Mobil Oil Corporation

or Mobilux EP2

Shell Alvania EP2 Shell Oil Company

Royco 22 Royal Lubricants
Company

Mobil Grease 28 Mobil Oil Corporation

Aeroshell No. 22 Shell Oil Company
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Material Specification Product Vendor

TABLE II-XIII.  CONSUMABLE MATERIALS (Sheet 3 of 7)

Grease, Lubricating, MIL-G-21164 Aeroshell Grease Shell Oil Company
Molybdenum No. 17
Disulfide, Low and
High Temperature Royco 64C Royal Lubricants Co.

Castrolease MSA (c) Burmah Castrol LTD.

Grease, Plug Valve, SAE-AMS-G-6032 Royco 32 Royal Lubricant Co.
Gasoline and
Oil Resistant Castrolease PV Burmah Castrol LTD.

Parker Fuel Lube 44 Parker Seal Company

B.P. Aero Grease 32 B.P. Trading Limited

L-237 Lehigh Tenneco
Chemicals Co., Inc.

Rockwell 950 Rockwell International

Grease, Waterproof, Aero Lubriplate LUBRIPLATE
High and Low Lubricants Co.
Temperature

“Hot Melt” Adhesive Stick Form 1/2 in. Sears, Roebuck and
Polyamids and “Hot diameter, 3 in. Company or most
Melt” Gun. long hardware stores.

Hydraulic Fluid MIL-PRF-5606 Brayco 756D Bray Oil Company

TL-5874 Texaco Incorporated

PED 3565 Standard Oil Company
of California

Aircraft Hydraulic Texaco Incorporated
Oil AA

RPM Aviation Oil Standard Oil Company
No. 2 Code of California
PED 2585
PED 3337

Aeroshell Fluid 4, Shell Oil Company
SL-7694

Aero HF Mobil Oil Corporation

Royco 756, 756A Royal Lubricants Co.
and 756B

Isopropyl Alcohol Fed. Spec. TT-I-735 Local Supplier

Isocryl Tape Schnee-Moorehead, Inc.

Kevlar Kevlar Kevlar Special Products
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TABLE II-XIII.  CONSUMABLE MATERIALS (Sheet 4 of 7)

Material Specification Product Vendor

Leak Detector MIL-PRF-25567 ALPHA 73 U.S. Gulf Corporation
Solution for Oxygen Leak Detector
Oxygen Systems Type 1

Leak Tec #16-OX American Gas and
Chemical Co. LTD.

Loctite ASTM-D-5363 Loctite 290 Loctite Corporation
(Red)

Loctite 222
(Brown)

Methylethylketone Fed. Spec. TT-M-261 Local Supplier

Molybdenum Disulfide, SAE-AMS-M-7866 Molykote-Type G Dow Corning Corp.
Lubrication Grade (Paste)

Molykote - Type 2
(Powder)

O-Ring Lubricant Parker O-LUBE Parker Hannifin Corp

Oil, Air Conditioner, R12 Frigidaire #525 Virginia Chemical

Suniso #5 Sun Oil Company of
Pennsylvania

Texaco Capilla "E" Texaco Incorporated

Oil, Air Conditioner, Piper P/N 923-384 PAG-21941
HFC-134a

Oil Lubricating, MIL-PRF-7870C Caltex Low Temp. Caltex Oil Products
General Purpose, Oil Company
Low Temperature

Sinclair Aircraft Sinclair Refining
Orbit Lube Company

1692 Low Temp Oil Texaco Incorporated

Aviation Instrument Standard Oil Company
Oil of California

Royco 363 Royal Lubricants Co.

Patching Compound, Solarite #400 Solar Compounds Corp.
Epoxy

Primer, Piper P/N 279-179 EWDE072A/B PPG Aerospace
Fluid Resistant Epoxy PRC-DeSoto 

Piper P/N 279-181 10P8-10 / EC-283 Akzo Nobel Aerospace 
Coatings

Piper P/N 279-108 10P30-5 / EC-275

44GN036 Deft, Inc.

Propeller Slip Ring CRC-2-26 Corrosion Reaction
Cleaning Solvent Consultants, Inc.



PIPER COMANCHE SERVICE MANUAL

TABLE II-XIII.  CONSUMABLE MATERIALS (Sheet 5 of 7)

Material Specification Product Vendor

II - HANDLING AND SERVICING 04/01/09
1C32

Rain Repellent FSCM 50150 Repcon Unelco Corporation

Safety Walk Flextred 300 Wooster Products,
Pressure Sensitive Incorporated

Sealant, Adhesive, A-A-59293 PPG Aerospace
Polysulfide PRC-DeSoto

Sealant, Airframe Piper PMS-C1012-1 Bostik 1100 FS Bostik Findley
and Component (Urethane)

Piper PMS-C1012-3 3M Marine Sealant 101 3M

Piper PMS-C1012-4 Bostik 940A Bostik Findley
(Silyl Modified Polymer)

Sealant, Fuel *RS-36b, Stripper CEE BEE Chemical Co.
Tank Sealing (thin)

*RS-24b, Stripper
(thick)

*PR 1422 A-2 Sealant PPG Aerospace
(Brushing Consistency) PRC-DeSoto

*PR 1422 B-2 Sealant
(Trowling Consistency)

*PR 1431G, Faying
Surface Seal, Type 1

* PR 1321-B 1/2,
Access Panel Sealant

* PR 1560 MK, Primer
(Anti-Bacteriological
Coating)

* BJO-0930, Phenolic Union Carbide Plastics
Balloons Division

* ERL-2795, Epoxy
Resin

* 22LA-0340
Polyamid Hardener

Class A-2 * Thiokol MC-236

* NOTE:  Use of Equivalent Sealant Approved.
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TABLE II-XIII.  CONSUMABLE MATERIALS (Sheet 6 of 7)

Material Specification Product Vendor

Sealant, Fuselage Class A-1/2, A-2, B-2 H.S. Bancroft
Corp.Structure B-4, B-6, B-8

EC 1239 Minnesota Mining and
Manufacturing
Industrial Specialties
Division

EC 612 (Leak Marker or
Weather Stripping, etc)

G.E.-SS-4004 (Primer) General Electric
RTV-88 with Silicone Products
RTV-9811 Department

Sealant, B-2 PR 1425 PPG Aerospace
Windshield & Windows PRC-DeSoto

Sealer PR 1321 B-1/2 PPG Aerospace
PRC-DeSoto

Sealing Compound, Tite-Seal Radiator Specialty Co.
Gasket and Joint

Silicone Compound SAE-AS-8660 DC-4, DC-6 Dow Corning
-54 to +204 °C (Piper P/N 279-149) Compound
-65 to +400 °F

G-624 General Electric Co.
Silicone Products
Department

Solvents Methylethyl Ketone Local Suppliers
Methylene Chloride
Acetone

Y2900 Union Carbide; Plastic
Division

Fed. Spec. PD 680 Local Supplier
Type I - Stoddard
Solvent

Type II - High Local Supplier
Temperature

Teflon Tape .003" x .5" wide/-1 Minnesota Mining and
Manufacturing Company

Shamban W.S. and Co.

.003" x .25" wide/-2 Johnson & Johnson, Inc.
Permacel Division

Thread Lubricant MIL-PRF-907E Kopr-Kote Jet Lube, Inc.
Oleo Strut, Air Valve
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TABLE II-XIII.  CONSUMABLE MATERIALS (Sheet 7 of 7)

Material Specification Product Vendor

Thread Sealant A-A-58092 Permacel 412 Johnson & Johnson, Inc.
for High Pressure Permacel Division
Oxygen System

Toluol TT-M-261 Local Supplier

Trichlorethylene MIL-T-7003 Perm-A-Clor Dextrex Chemical
Industries, Inc.

Turco 4217 Turco Products, Inc.

Vinyl Foam 1 in. x 1/8 in. 530 Series, Type I Norton Tape Division

Vinyl, Foam Tape 1/8 in. x 1 in. 501 Series, Type II Norton Tape Division

Vinyl, Black Plastic 2 in. x 9 mil. and/or
1 1/2 in. x 9 mil.

NOTE: Take precautions when using MIL-PRF-23827 and engine oil. These lubricants contain chemicals
harmful to painted surfaces.
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Table II-XIV.  Vendor Contact Information (Sheet 1 of 3)

A

American Gas and
Chemical Co. LTD
220 Pegasus Avenue
Northvale, NJ 07647
201-767-7300

Amoco Oil Co.
200 E. Randolph Drive
Chicago, IL 60601
312-856-5111

Armite Laboratories
1845-49 Randolph Street
Los Angeles, CA 90001
213-587-7744

Akzo Nobel Aerospace Coatings
East Water Street
Waukegan, IL 60085
847-625-3340
www.anac.com/

B

BP Trading Limited
Moore Lane
Brittanic House
London E.C. 2
England

Bray Oil Company
1925 N. Marianna Avenue
Los Angeles, CA 98103
213-268-6171

Burmah - Castrol Inc.
30 Executive Avenue
Edison, NJ 08817
201-287-3140

C

California Texas Oil Corp.,
380 Madison Avenue
New York, NY 10017

Caltex Oil Products Co.
New York, NY 10020

CEE BEE Chemical Co.
9520 E. CEE BEE Drive
Box 400
Downey, CA 92041

Corrosion Reaction
Consultants, Inc.
Limekin Pike
Dresher, PA 19025

D

Deft, Inc.
17451 Von Karman Ave.
Irvine, CA 92614
800-544-3338
www.deftfinishes.com/

Dextrex Chemical
P. O. Box 501
Detroit, MI 48232

Dow Corning Corporation
Alpha Molykote Plant
64 Harvard Avenue
Stanford, CT 06902

Dukes Astronautics Co.
7866 Deering Avenue
Canoga Park, CA 91304

DuPont Company
Finishes Div.
DuPont Building
Wilmington, DE 19898
302-774-1000

E

Exxon Oil Company
1251 Avenue of the Americas
New York, NY 10020
212-398-3093

F

Fel-Pro Incorporated
7450 N. McCormick Blvd.
Box C1103
Skokie, IL 60076
312-761-4500

G

General Electric Co.
Silicone Products Dept.
Waterford, NY 12188
518-237-3330

H

H. S. Bancroft Corp.
One Rockhill
Industrial Park
Cherry Hill, NJ 08003
609-854-8000

J

Jet Lube, Inc.
P.O. Box 21258
Houston, TX 77226-1258
800-538-5823
www.jetlube.com

Johnson & Johnson, Inc.
Permacel Division
501 George Street
New Brunswick, NJ 08901
201-524-0400

K

Kevlar Special Products
E.I. DuPont de Nemours & Co.,
(Inc.)
Textile Fibers Department
Centre Road Building
Wilmington, DE 19898
302-999-3156

L

Lehigh - Tenneco Chem. Co., Inc.
Chestertown, MD 21620
301-778-1991

Loctite Corporation
777 N. Mountain Road
Newington, CT 06111
800-243-8160
In CT 800-842-0225

LPS Laboratories 
4647 Hugh Howell Rd.
Tucker, GA 30084
800-241-8334
www.lpslabs.com/

LUBRIPLATE Lubricants Co.
129 Lockwood St.
Newark, NJ 07105
800-733-4755
www.lubriplate.com
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TABLE II-XIV. VENDOR CONTACT INFORMATION (Sheet 2 of 3)

M

Miller-Stephenson
George Washington Hwy.
Danbury, Ct 06810
203-743-4447
www.miller-stephenson.com

Minnesota Mining and MFG
3M Center
St. Paul, MN 55144
612-733-1110

Mirror Bright Polish Co., Inc.
Irvine Industrial Complex
P.O. Box 17177
Irvin, CA 92713
714-557-9200

Mobil Oil Corporation
150 E. 42nd Street
New York, NY 10017
212-883-4242

Morton Inc.
7341 Anacona Ave
Garden Grove, CA 92641
724-373-2837
Fax 724-373-1913

N

Norton Tape Division
Department 6610
Troy, NY 12181
518-273-0100

P

Parker Hannifin Corp.
O-Ring Divison
2360 Palumbo Drive
Lexington, KY 40509
859-269-2351
www.parker.com

Parker Seal Company
17325 Euclid Avenue
Cleveland, OH 44112
216-531-3000

Permatex Co., Inc.
P.O. Box 11915
Newington, CT 06111
203-527-5211

PPG Aerospace PRC-DeSoto
11601 United Street
Mojave, California 93501
661-824-4532
818-549-7999
http://corporateportal.ppg.com/na/
aerospace/

R

Radiator Specialty Co.
P.O. Box 34689
Charlotte, NC 28234
704-377-6555

Ram Chemicals
201 E. Alondra Blvd.
Gardena, CA 90248
213-321-0710

Rockwell International
600 Grant Street
Pittsburgh, PA 15219
412-565-2000

Royal Lubricants Company
River Road
E. Hanover, NJ 07936
201-887-3100

S

Schnee-Moorhead, Inc.
111 North Nursery Road
Irving, TX 75060
972-438-9111
www.trustsm.com

Shamban W.S. and Co.
1857 Centinela Avenue
Santa Monica, CA 90404
213-397-2195

Shell Oil Company
One Shell Plaza
Houston, TX 77003
713-220-6697

Sinclair Refining Co.
600 Fifth Avenue
New York, NY 10020

Socony Mobil Oil Co.
Washington 5, DC 20005

Solar Compounds Corp.
1201 W. Blancke Street
Linden, NJ 07036
201-862-2813

Standard Oil of California
225 Bush Street
San Francisco, CA 94104
415-894-7700

Sun Oil Company of Penna
5 Penn Center Plaza
Philadelphia, PA 19103
215-972-2000

T

Taxacone Company
P.O. Box 10823 TR
Dallas, TX 75208

Texaco, Inc.
2000 Westchester Avenue
White Plains, NY 10650
914-253-4000

Turco Products Inc.
24600 S. Main Street
Box 6200
Carson, CA 90749
213-835-8211

U

U.S. Gulf Corp.
P.O. Box 233
Stoney Brook, NY 11790
212-683-9221

Unelko Corporation
727 E. 110th Street
Chicago, IL 60628

Union Carbide; Plastic Div.
270 Park Avenue
New York, NY 10017
212-551-3763

V

Virginia Chemical
3340 W. Norfolk Rd.
Portsmouth, VA 23703
703-484-5000
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TABLE II-XIV. VENDOR CONTACT INFORMATION (Sheet 3 of 3)

W

WECHEM, INC.
5734 Susitna Drive
Harahan, LA 70123
800-426-0512
504-733-2218
www.wechem.com

Wooster Products, Inc.
1000 Spruce Street
Wooster, OH 44691
800-321-4936
In OH 216-264-2844
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2-73. Lubrication.

2 74. Oil Systems (Engine). (Refer to latest revisions of Lycoming Service Instruction No. 1014 and
Lycoming Service Bulletin No. 480.) 

2-75. Servicing Oil System.

The engine oil level should be checked before each flight and the oil changed as specified in Paragraph
2-81. During oil change, the oil screen(s) should be removed and cleaned and, if installed, the oil filter
cartridge replaced. Removal and cleaning of screens may be found in Paragraphs 2-78 and 2-79. The
engine manufacturer does not recommend oils by brand names. Use a quality brand Aviation Grade Oil
of the proper season viscosity. For information on the use of detergent oil, refer to Paragraph 2-81 and/or
Lycoming Service Instruction 1014. 

CAUTION: DO NOT INTRODUCE ANY TRADE ADDITIVE TO THE BASIC LUBRICANT
UNLESS RECOMMENDED BY THE ENGINE MANUFACTURER.

2-76. Draining Oil Sump.

To drain oil sump, provide a suitable container with a minimum capacity of 8 quarts.

a. Remove the oil drain access plate from bottom of the engine cowl.

b. Remove oil drain plug from bottom of the engine sump. It is recommended the engine be warmed
to operating temperature to insure complete draining of the oil.

2-77. Filling Oil Sump.

The oil sump should normally be filled with oil to the 8 U.S. quart mark on the engine dipstick. The
specified grade of oil may be found on each engine oil filler access door. To service the engine with oil,
open the quick release access door on the left side of engine cowling and remove the oil filler cap with
dipstick.

2-78. Oil Screen (Suction).

The suction screen located in the bottom of the sump to the right of the air induction inlet should be
cleaned at each oil change to remove any accumulation of sludge and to examine for metal filings or
chips. If metal particles are found in the screen, the engine should be examined for internal damage. The
suction screen is removed from the sump by cutting the safety wire and removing the hex head plug.
Clean and inspect the screen and gasket and replace the gasket if over compressed or damaged. To
eliminate damage to the oil screen, place it inside the recess in the hex head plug before inserting the
assembly into the bottom of the sump. Care must be exercised to enable the screen to enter the oil
suction tube inside the sump. (Refer to Figure 2-18.) When certain that the screen is properly seated,
tighten the plug. If the plug seems tight, this will indicate that the screen is not properly seated, and must
be disassembled and the above procedure repeated. After installation, safety the hex head plug with
MS20995-C41.
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2-79. Oil Screen (Pressure).

The pressure screen located in a housing on the accessory case of the engine between the magnetos,
should be cleaned at each oil change to remove any accumulation of sludge and to examine for metal
filings or chips. If metal particles are found in the screen, the engine should be examined for internal
damage. The pressure screen is removed by disconnecting the temperature indicator wire and removing
the four hex head bolts that secure the screen housing to the accessory case. Clean and inspect the
screen. Reinstall by first ascertaining that the screen fits flush with the base of the housing. (Refer to
Figure 2-19.) Install the screen and housing to the accessory case using a new gasket. Torque attaching
bolts within 50 to 70 inch-pounds.

2-80. Oil Filter. (Full Flow.)

a. The oil filter element should be replaced after each 50 hours of engine operation or each four
months, whichever comes first, in airplanes so equipped. This is accomplished by removing the
lockwire from the bolt head at the end of the filter housing, loosening the bolt, and removing the
filter assembly from the adapter.

b. Before discarding the filter element, remove the outer perforated paper cover, and using a sharp
knife, cut through the folds of the element at both ends, close to the metal caps. Then, carefully
unfold the pleated element and examine the material trapped in the filter for evidence of internal
engine damage such as chips or particles from bearings. In new or newly overhauled engines, some
small particles of metallic shavings might be found. These are generally of no consequence and
should not be confused with particles produced by impacting, abrasion or pressure. Evidence of
internal engine damage found in the oil filter justifies further examination to determine the cause.

c. After the element has been replaced, tighten the attaching bolt within 20 to 25 foot-pounds of
torque. Lockwire the bolt through the loops on the side of the housing to the drilled head of the
thermostatic valve. Be sure the lockwire is replaced at both the attaching bolt head and the
thermostatic oil cooler bypass valve.

Figure 2-18.  Oil Suction Screen Figure 2-19.  Oil Pressure Screen
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2-81. Recommendations for Changing Oil. (Refer to latest revision of Lycoming Service Bulletin No.
480 and Lycoming Service Instruction No. 1014.) 

a. Oil Change Intervals.

1. For engines equipped with full-flow oil filters, change the oil and filter each 50 hours of engine
operation or every four months, whichever comes first.

2. For engines relying upon pressure screen filtration alone, change the oil and clean the pressure
and suction screens each 25 hours of engine operation or every four months, whichever comes
first.

b. Ashless Dispersant (Detergent) Oil.

1. With the exception of turbo charged engines, new or newly overhauled engines should be
broken in on straight mineral oil for the first 50 hours of operation, or until oil consumption
has stabilized. Lycoming oil additive P/N LW-16702 may be used. Mineral oil must also be
used following the replacement of one or more cylinders until the oil consumption has
stabilized. Attempting to break-in normally aspirated engines with detergent oil may result in
high oil consumption as the additives in some of these oils can retard the break-in of the piston
rings and cylinder walls.

2. All new or newly overhauled turbo charged engines must be broken in and operated only with
ashless dispersant (detergent) oil.

3. In engines that have been operating on straight mineral oil for several hundred hours, a change
to ashless dispersant oil should be made with a degree of caution, since the cleaning action of
some additive oils will tend to loosen sludge deposits and cause plugged oil passages. When an
engine has been operating on straight mineral oil and is known to be in excessively dirty
condition, the switch to ashless dispersant oil should be deferred until after the engine is
overhauled.

4. When changing from straight mineral oil to ashless dispersant oil, the following precautionary
steps should be taken:

(a) Do not add ashless dispersant oil to straight mineral oil. Drain the straight mineral oil
from the engine and fill with ashless dispersant oil.

(b) Do not operate the engine with ashless dispersant oil longer than five hours before the
first oil change.

(c) Check all oil screens for evidence of sludge or plugging. Change oil every ten hours if
sludge conditions are evident. Resume normal oil drain periods after sludge conditions
improve.
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2-82. Lubrication Instructions.

Proper lubrication procedures are valuable both as a means of prolonging the service life of the airplane
and reducing the frequency of repairs. The periodic application of recommended lubricants to their
relevant bearing surfaces, together with cleanliness, ensures the maximum efficiency and utmost service
of all moving parts. Instructions regarding the locations, time intervals, and type of lubricants used may
be found in the Lubrication Chart, Figures 2-20 thru 2-22. See also Table II-XIII Consumable Materials.

NOTE: If the airplane is inactive for long periods of time, lubricate in accordance with Lubrication
Charts at least every 90 days.

2-82a. Precautions.

To insure the best possible results from the application of lubricants, the following precautions should be
observed:

CAUTION: MIL-PRF-23827 AND MIL-PRF-81322, CONTAIN CHEMICALS WHICH MAY BE
HARMFUL TO PAINTED SURFACES.

CAUTION: DRY LUBRICANT (I.E. - PTFE BASED MS-122) WILL ATTACK ANY ACRYLIC
BASED PLASTIC (LUCITE), POLYCARBONATES (LEXAN), POLYSTYRENE AND
ITS COPOLYMERS (ABS), AND CELLULOSE ACETATE.

CAUTION: AFTER THOROUGHLY WASHING AIRPLANE, ENSURE LANDING GEAR, FLIGHT
CONTROLS, FLAP TRACKS, STABILATOR TRIM SCREW, AND ENGINE
COMPARTMENT ARE STILL PROPERLY LUBRICATED.

a. Use recommended lubricants. Where general purpose lubricating oil is specified, but unavailable,
clean engine oil may be used.

b. Check the components to be lubricated for evidence of excessive wear and replace as required.

c. Remove excess lubricant from components to prevent collecting dirt and sand in quantities capable
of causing excess wear or damage to bearing surfaces.

2-83. Application of Oil.

Whenever specific lubrication instructions for individual components are not available, observe the
following precautions:

a. Apply oil sparingly, never more than enough to coat the bearing surfaces.

b. Do not oil control cables. 

c. For Bendix Magnetos only: Squeeze the magneto cam follower felts at regular inspection periods. If
oil appears on fingers, do not add oil. If the felt is dry, moisten with light oil.

2-84. Application of Grease.

Before using a grease gun, ensure that gun is filled with new, clean grease of the grade specified for the
particular application.

a. Where a reservoir is not provided around a bearing, apply the lubricant sparingly and wipe off any
excess.

b. Remove wheel bearings from the wheel hub and clean thoroughly with a suitable solvent. When
repacking with grease, be sure the lubricant enters the space between the rollers in the retainer ring.
Do not pack the grease into the wheel hub.
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c. Use extra care when greasing the constant speed propeller hub to avoid blowing the clamp gaskets.
Remove one grease fitting and apply  grease to the other fitting until fresh grease appears at the hole
of the removed fitting.

2-84a. Thread Lubrication
Lubricate all fittings on external lines, including attachment points at engine and other components, with
proper lubricant (specified in Table II-XV).

When applying thread lubricants, proceed as follows:

a. Thoroughly clean threads before applying lubricant.

b. Use thread lubricant sparingly.

c. Apply thread lubricant to male threads only.

d. Lubricate first three threads only on straight fittings.

e. Do not lubricate first two threads on tapered fittings; apply lubricant to next three threads only.

f. Ensure lubricant does not enter fittings or flared areas.

g. Lubricate any fittings going to engine with same fluid going through lines.

TABLE II-XV.  THREAD LUBRICANTS

Line Lubricant

Brakes MIL-PRF-5606, Hydraulic Fluid

Fuel SAE-AMS-2518, Anti-Seize Compound, Graphite Petrolatum

Oil SAE-AMS-G-6032, Grease (Gasoline and Oil Resistant)

Oxygen A-A-58092, Ribbon Dope Thread Sealant, Anti-Seize and Sealing,
Permacel 412

Pitot and Static TT-A-580 (TT-S-1732), Anti-Seize Compound

CAUTION: LUBRICATE ENGINE FITTINGS ONLY WITH THE FLUID CONTAINED IN THE
PARTICULAR LINE.
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TABLE II-XVI.  LUBRICANT SPECIFICATION CROSS-REFERENCE (Sheet 1 of 2)

Old Spec / Product superceded by New Spec / Product Product Type

MIL-C-16173 MIL-PRF-16173E Corrosion Preventative 
Compound, Solvent Cutback,
Cold Application.

MIL-G-3278 MIL-PRF-23827C Grease, Aircraft & Instrument,
Gear and Actuator Screw.

MIL-G-3545 MIL-PRF-81322G Grease, Aircraft, General
Purpose, Wide Temp.
(-54 to 177 Degrees C)
(-65 to 350 Degrees F).

MIL-G-6032 SAE-AMS-G-6032 Grease, Plug Valve,
Gasoline & Oil Resistant.

MIL-G-7711 MIL-PRF-81322G See MIL-PRF-81322G above.

MIL-G-18709 DOD-G-24508 Grease, High Performance,
Multipurpose.

MIL-G-23827C MIL-PRF-23827C See MIL-PRF-23827C above.

MIL-G-81322 MIL-PRF-81322G See MIL-PRF-81322G above.

MIL-H-5606 MIL-PRF-5606H Hydraulic Fluid, Petroleum 
Base, Aircraft, Missile, and 
Ordnance.

MIL-L-6082 SAE J 1966 Oil, Lubricating, Aircraft Piston 
Engine (Non-Dispersant
Mineral Oil).

MIL-L-7870 MIL-PRF-7870C Oil, Lubricating, Low Temp.

MIL-L-22851 SAE J 1899 Oil, Lubricating, Aircraft Piston 
Engine (Ashless Dispersant).

MIL-L-25567 MIL-PRF-25567 Leak Detection Compound,
Oxygen Systems.

MIL-L-60326 MS-122AD * Dry-Lubricant.

MIL-M-7866 SAE-AMS-M-7866 Molybdenum Disulfide, 
Technical, Lubrication Grade.

MIL-S-11031B A-A-59293 Adhesive (Curing), 
Sealing Compound 
(Polysulfide Base).

MIL-S-22473 ASTM-D-5363 Adhesive, Anaerobic 
Single-Component.

MIL-S-8660 SAE-AS-8660 Silicone Compound, 
Nato S-736, 
(-54 to 204 Degrees C)
(-65 to 400 Degrees F)

MIL-T-5544 SAE-AMS-2518 Thread Compound, Anti-Seize,
Graphite-Petrolatum

MIL-T-27730 A-A-58092 Tape, Anti-Seize, 
Polytetrafluoroethylene
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TABLE II-XVI.  LUBRICANT SPECIFICATION CROSS-REFERENCE (Sheet 2 of 2)

2-85. Lubrication Charts. (See Figures 2-20 thru 2-31.)

The lubrication charts consist of individual illustrations for the various aircraft systems. Each component
to be lubricated is indicated by a number, the type of lubricant and the frequency of application. Special
instructions are listed in Table II-XVII, before the lubrication charts.

NOTE: When the average ambient air temperature is approximately at the dividing line, use the lighter
oil.

While the specified lubricant should be used if available, lubricants listed in the Lubrication Charts all
should be considered “or equivalent”. Lubricant specifications become problematic over time. Where a
specific product is called out, that manufacturer may go out of business, may be sold, or renamed. The
named product may subsequently be no longer available, or renamed itself. Many lubricant military
specifications have been superceded over the last several years. Accordingly, a cross-reference chart
(Table II-XVI, Lubricant Specification Cross-Reference) is provided for lubricants where specification
or product changes have been identified.

Old Spec / Product superceded by New Spec / Product Product Type

MS-122 * MS-122AD * Dry-Lubricant

MS-122-6075 * MS-122AD * Dry-Lubricant

Parker O-Ring Lube * Parker O-LUBE * O-Ring Lubricant

Parker 6PB * or 6PB Parker * MIL-PRF-907E (aka Kopr-Kote *) Anti-Seize Thread Compound,
High Temp. 
(up to 566 Degrees C )
(up to 1050 Degrees F)

TT-A-580 (JAN-A-669) TT-A-580 (TT-S-1732) Sealing Compound, Pipe Joint 
and Thread, Lead Free, 
General Purpose.

* Product Nomenclature
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TABLE II-XVII.  LUBRICATION - SPECIAL INSTRUCTIONS

1. BEARINGS AND BUSHINGS - Clean exterior with a quick-drying solvent before relubricating
(except sealed bearings).

2. LUBRICATION POINTS - Wipe all lubrication points clean of old grease, oil, dirt, etc. before
lubricating.

3. WHEEL BEARINGS - Disassemble and clean with a quick-drying solvent. Ascertain that grease is
packed between the roller and cone. Do not pack grease in wheel housing. Wheel bearings require
cleaning and repacking after exposure to any abnormal quantity of water.

4. OLEO STRUTS AND BRAKE RESERVOIR - Fill per instructions on unit or container or refer to
Chapter 11.

5. DOOR SEALS - Apply release agent/dry lubricant to door seals at least once a month to improve
sealing characteristics and to prevent the seal from sticking.

6. CONTROL CABLES - Do not oil control cables. Grease control cables where they pass over a pulley
or through a fairlead.

7. AIR FILTER - Refer to Service Manual, Power Plant section, for appropriate filter and instructions.
Depending on existing conditions, it may be necessary to clean the filter daily or every 5 hours. 

8. OIL AND FILTER - See paragraph 2-81 for recommended oil change intervals.

9. See the latest revision of Lycoming Service Instruction No. 1014 for use of detergent oil.

10. Not used.

11. PROPELLER - For each blade: remove a grease fitting; apply grease through the remaining fitting
until fresh grease appears at hole of removed fitting. If annual usage is significantly less than 100
hours, increase lubrication frequency to every six months.

12. Not Used.

13. LANDING GEAR AND FLAP TRANSMISSIONS AND SCREWS - Identify type of transmission
installed. Dukes has label on transmission housing, Dura has Part No. 1010250 stamped on
transmission housing. Disassemble and clean. When reassembling transmission, fill Dukes
transmission with:

a. Dukes No. 4 lubricant (PA-24-180, PA-24-250 and PA-24-400).

b. Dukes Grease No. 2196-74-1 (PA-24-260).

Fill Dura transmission with MIL-G-7118 or MIL-G-23827 grease. No substitution is allowed in either
transmission. Apply a thin coat of MIL-G-7118 or MIL-G-23827 grease on actuator screws.
Transmissions should be disassembled, cleaned, inspected and lubricated at each 100 hour interval or
annually.

14. LUBRICATING FLAP TRACKS (Electric Flaps with Steel Rollers Only.) - Lubricate flap tracks with
Dupont’s All Surface Slip Spray No. 6611. Flap rollers and tracks require cleaning and lubrication
after exposure to an abnormal quantity of water, mud, etc.

15. FUEL SELECTOR VALVES (Three Position Fuel Selector Valve in PA-24-180 and PA-24-250 only.) -
Lubricate as required. See paragraph 8-14.

16. OVERHEAD TRIM PULLEY - Lubrication may be extended to 250 hours when dusty conditions are
at a minimum. Under no circumstances should the cables from the cockpit to the rear of the fuselage
be lubricated, as this may cause slippage.



COMPONENT LUBRICANT FREQUENCY
1. STABILATOR TRIM TAB AND RUDDER HINGES MIL-PRF-7870C 100 HR.

2. BAGGAGE DOOR HINGES MIL-PRF-7870C 100 HRS.

3. STABILATOR TRIM PULLEY MIL-PRF-7870C 100 HRS.

4. FLAP TRANSMISSION (See Spec. Instr. 13) MIL-PRF-23827C 500 HRS.

5. FLAP CONTROL ARMS AND CABLE ENDS MIL-PRF-7870C 100 HRS.

6. FUEL SELECTOR VALVE (See Spec. Instr. 4) SAE-AMS-G-6032 400 HRS.

7. BRAKE RESERVOIR (See Spec. Instr. 4) MIL-PRF-5606H AS REQUIRED

8. PILOT AND PASSENGERS SEAT TRACK MIL-PRF-7870C 100 HRS.

9. AIR FILTER (See Spec. Instr. 7) CLEAN 50 HRS.

10. GOVERNOR, THROTTLE AND MIXTURE CABLE ENDS MIL-PRF-7870C 100 HRS.

11. NOT USED

12. LANDING GEAR RETRACTION MECHANISM MIL-PRF-7870C 100 HRS.

13. LANDING GEAR RETRACTION TRANSMISSION (See Spec. Instr. 13) MIL-PRF-23827C 500 HRS.

14. AILERON HINGES, RIGHT AND LEFT MIL-PRF-7870C 100 HRS.

15. STABILATOR CONTROL CABLE ENDS AND TRIM PULLEY MIL-PRF-7870C 100 HRS.

65. FLAP CONTROL ROD ENDS, CABLE ENDS AND BELLCRANK BEARINGS MIL-PRF-7870C 100 HRS.

CAUTION: DO NOT USE A HYDRAULIC FLUID WITH A CASTOR OIL OR ESTER BASE.

CAUTION: DO NOT OVER LUBRICATE PEDESTAL CONTROLS AND COCKPIT CONTROLS.
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Figure 2-20.  Lubrication Chart - PA-24-180 and PA-24-250



COMPONENT LUBRICANT FREQUENCY
1. STABILATOR TRIM TAB AND RUDDER HINGES MIL-PRF-7870C 100 HRS.

2. STABILATOR TRIM PULLEYS MIL-PRF-7870C 100 HRS.

3. BAGGAGE DOOR HINGES MIL-PRF-7870C 100 HRS.

4. FLAP TRANSMISSION (See Spec. Instr. 13) MIL-PRF-23827C 500 HRS.

5. STABILATOR TRIM PULLEY MIL-PRF-7870C 100 HRS.

6. FLAP CONTROL ARMS AND CABLE ENDS MIL-PRF-7870C 100 HRS.

7. BRAKE RESERVOIR (See Spec. Instr. 5) MIL-PRF-5606H AS REQUIRED

8. PILOT AND PASSENGERS SEAT TRACK MIL-PRF-7870C 100 HRS.

9. AIR FILTER (See Spec. Instr. 7) CLEAN 50 HRS.

10 GOVERNOR, THROTTLE AND MIXTURE CABLE ENDS MIL-PRF-7870C 100 HRS.

11. NOT USED 

12. LANDING GEAR RETRACTION MECHANISM MIL-PRF-7870C 100 HRS.

13. LANDING GEAR RETRACTION TRANSMISSION (See Spec. Instr. 13) MIL-PRF-23827C 500 HRS.

14. AILERON HINGES, RIGHT AND LEFT MIL-PRF-7870C 100 HRS.

15. STABILATOR CONTROL CABLE ENDS AND TRIM PULLEY MIL-PRF-7870C 100 HRS.

63. FLAP CONTROL ROD ENDS, CABLE ENDS AND BELLCRANK BEARINGS MIL-PRF-7870C 100 HRS.

CAUTION: DO NOT USE A HYDRAULIC FLUID WITH A CASTOR OIL OR ESTER BASE.

CAUTION: DO NOT OVER LUBRICATE PEDESTAL CONTROLS AND COCKPIT CONTROLS.
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Figure 2-21.  Lubrication Chart - PA-24-260



COMPONENT LUBRICANT FREQUENCY
1. STABILATOR TRIM TAB AND RUDDER HINGES MIL-PRF-7870C 100 HRS.

2. RUDDER PULLEYS MIL-PRF-7870C 100 HRS.

3. STABILATOR TRIM PULLEYS MIL-PRF-7870C 100 HRS.

4. FLAP TRANSMISSION (See Spec. Instr. 13) MIL-PRF-23827C  500 HRS.

5. FLAP CONTROL ARMS AND CABLE ENDS MIL-PRF-7870C 100 HRS.

6. BRAKE RESERVOIR (See Spec. Instr. 4) MIL-PRF-5606H AS REQUIRED

7. NOT USED

8. PILOT AND PASSENGERS SEAT TRACKS MIL-PRF-7870C 100 HRS.

9. AIR FILTER (See Spec. Instr. 7) CLEAN 50 HRS.

10. GOVERNOR, THROTTLE AND MIXTURE CABLE ENDS MIL-PRF-7870C 100 HRS.

11. LANDING GEAR RETRACTION MECHANISM MIL-PRF-7870C 100 HRS.

12. LANDING GEAR RETRACTION TRANSMISSION (See Spec. Instr. 13) MIL-PRF-23827C 500 HRS.

13. AILERON HINGES,RIGHT AND LEFT MIL-PRF-7870C 100 HRS.

14. STABILATOR CONTROL CABLE ENDS AND TRIM PULLEYS MIL-PRF-7870C 100 HRS

61. FLAP CONTROL ROD ENDS, CABLE ENDS AND BELLCRANK BEARINGS MIL-PRF-7870C 100 HRS

CAUTION: DO NOT USE A HYDRAULIC FLUID WITH A CASTOR OIL OR ESTER BASE.

CAUTION: DO NOT OVER LUBRICATE PEDESTAL CONTROLS AND COCKPIT CONTROLS.
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Figure 2-22.  Lubrication Chart - PA-24-400



COMPONENT LUBRICANT FREQUENCY 
1. ROLLER ATTACHMENT FITTING MIL-PRF-7870C 100 HRS 

2. CONTROL WHEEL CHAIN, VERTICAL AND HORIZONTAL MIL-PRF-7870C 500 HRS 

3. STABILATOR CONTROL TUBE BEARING AND SQUARE
TUBE MOUNTING BEARING MIL-PRF-7870C 100 HRS 

CAUTION: DO NOT OVER LUBRICATE PEDESTAL CONTROLS AND COCKPIT CONTROLS.
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Figure 2-23.  Lubrication Chart - Control Column

SKETCH A 

3196 



COMPONENT LUBRICANT FREQUENCY
1. LOCK, PIN, STEP MIL-PRF-23827C 100 HRS.

2. STEP LOCK PULLEYS AND RELEASE ARM PIVOT
BEARING MIL-PRF-7870C 100 HRS.

3. FLAP STOP MIL-PRF-23827C 100 HRS.

4. PIVOT POINT AND ROD END MIL-PRF-7870C 100 HRS.

PIPER COMANCHE SERVICE MANUAL

II - HANDLING AND SERVICING 04/01/09
1C50

Figure 2-24.  Lubrication Chart - Step Lock Mechanism
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COMPONENT LUBRICANT FREQUENCY
1. FLAP TRACK ROLLER INNER BUSHINGS (See Item #7, Figure 4-3.), 

(STEEL OR NYLON ROLLERS) MIL-PRF-7870C 50 HRS.

2. FLAP TRACK (STEEL ROLLERS ONLY) ALL PURPOSE SLIP SPRAY
(See Spec. Instr. 14.) DUPONT NO. 6611 50 HRS.

3. FLAP HINGE (MANUAL FLAPS ONLY) MIL-PRF-7870C 100 HRS.
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Figure 2-25.  Lubrication Chart - Flap Track
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COMPONENT LUBRICANT FREQUENCY
1. STEERING ROD END BEARING, STEERING BELLCRANK

PIVOT BEARING, STEERING ARM BUSHING, GEAR
ALIGNING BUSHING. MIL-PRF-7870C 100 HRS.

2. (PA-24/PA-24-150/-260) NOSE GEAR PUSH-PULL END BEARING MIL-PRF-7870C 100 HRS.

2. (PA-24-400 only) DRAG LINK PIVOT MIL-PRF-23827C 100 HRS.

3. (PA-24/PA-24-150/-260) STRUTS HOUSING ATTACHMENT 
BUSHING, DRAG LINK PIVOT AND ATTACHMENT BUSHING MIL-PRF-23827C 100 HRS.

3. (PA-24-400 only) NOSE GEAR DOOR HINGE, DOOR ACTUATING
MECHANISM, NOSE GEAR PUSH-PULL ROD END BEARINGS MIL-PRF-7870C 100 HRS.

4. SHIMMY DAMPENER ROD END BEARING AND MOUNT MIL-PRF-7870C 100 HRS.

5. UPPER AND LOWER TORQUE LINK CONNECTING BOLT MIL-PRF-7870C 100 HRS.

6. WHEEL BEARINGS (See Spec. Instr. 3) MIL-PRF-81322G 100 HRS.

7. UPPER AND LOWER TORQUE LINK BUSHING MIL-PRF-23827C 100 HRS.

8. STRUT HOUSING ATTACHMENT BUSHINGS MIL-PRF-23827C 100 HRS.

9. GEAR OLEO STRUT FILLER (See Spec. Instr. 4) MIL-PRF-5606H AS REQUIRED

10. NOSE GEAR DOOR HINGE, DOOR ACTUATING MECHANISM MIL-PRF-7870C 100 HRS.

CAUTION: DO NOT USE A HYDRAULIC FLUID WITH A CASTOR OIL OR ESTER BASE.

CAUTION: DO NOT APPLY LUBRICANT TO RUBBER PARTS

CAUTION: DO NOT OVER LUBRICATE PEDESTAL CONTROLS AND COCKPIT CONTROLS.
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Figure 2-26.  Lubrication Chart - Nose Landing Gear (Sheet 1 of 2)
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Figure 2-26.  Lubrication Chart - Nose Landing Gear (Sheet 2 of 2)
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COMPONENT LUBRICANT FREQUENCY
1. BALANCE WEIGHT PIVOT BOLT MIL-PRF-7870C 100 HRS.

2. RUDDER CONTROL CABLE AND TRIM TUBE END BEARINGS MIL-PRF-7870C 100 HRS.

3. STABILATOR TRIM TAB CONTROL ROD MIL-PRF-7870C 100 HRS.

4. STABILATOR TRIM SCREW (See Spec. Instr. 13) MIL-PRF-81322G 100 HRS.

5. STABILATOR TRIM MECHANISM MIL-PRF-7870C 100 HRS.

6. RUDDER TRIM UNIVERSAL JOINT MIL-PRF-7870C 100 HRS.

7. RUDDER BUNGEE CONTROL ROD, RUDDER TRIM BUNGEE SCREW MIL-PRF-23827C 100 HRS.

CAUTION: DO NOT OVER LUBRICATE PEDESTAL CONTROLS AND COCKPIT CONTROLS.

PIPER COMANCHE SERVICE MANUAL

II - HANDLING AND SERVICING 04/01/09
1C54

Figure 2-27.  Lubrication Chart - Stabilator



COMPONENT LUBRICANT FREQUENCY
1. RUDDER PEDALS, CONTROL CABLE ENDS, 

STEERING ROD ENDS MIL-PRF-7870C 100 HRS.

2. BRAKE ACTUATING MECHANISM, 
BRAKE CYLINDER ENDS MIL-PRF-7870C 100 HRS.

3. RUDDER PEDAL TORQUE TUBES AND BLOCK BEARINGS MIL-PRF-7870C 100 HRS.

4. CONTROL CABLES ENDS AND RUDDER PEDALS MIL-PRF-7870C 100 HRS.

CAUTION: DO NOT APPLY LUBRICANT TO RUBBER PARTS

CAUTION: DO NOT OVER LUBRICATE PEDESTAL CONTROLS AND COCKPIT CONTROLS.
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Figure 2-28.  Lubrication Chart - Rudder Control



COMPONENT LUBRICANT FREQUENCY
1. AILERON PUSH-PULL ROD END BEARINGS, 

CONTROL CABLE ATTACHMENT POINTS MIL-PRF-7870C 100 HRS.

2 BELLCRANK PIVOT BEARINGS MIL-PRF-7870C 100 HRS 
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Figure 2-29.  Lubrication Chart - Aileron Bellcrank

SKETCH G 
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Figure 2-30.  Lubrication Chart - Power Plant

COMPONENT LUBRICANT FREQUENCY
1. PROPELLER GREASE FITTING, MIL-PRF-23827C 100 HRS.

RIGHT (See Spec. Instr. 11) AEROSHELL 6 (Hartzell Props)

2. PROPELLER GREASE FITTING, MIL-PRF-23827C 100 HRS.
LEFT (See Spec. Instr. 11) AEROSHELL 6 (Hartzell Props)

3. ENGINE OIL SUMP, AIR TEMPERATURE SAE J 1966 SAE J 1899 25 HRS.
PRESSURE SCREEN (ASHLESS DISPERSANT)
FILTRATION ONLY ALL SAE 15W50 OR 20W50
(See Spec. Instr. 8 & 9) ABOVE 80°F (26.67°C) SAE 60 SAE 60

ABOVE 60°F (15.55°C) SAE 50 SAE 40 OR SAE 50
30°F TO 90°F (-1.11° TO 32.22C) SAE 40 SAE 40
0° TO 70°F (-17.77 TO 21.11°C) SAE 30 SAE 40, 30, 20W40

BELOW 10°F (-12.22°C) SAE 20 SAE 30, 20W30

4. ENGINE OIL SUMP, AIR TEMPERATURE SAE J 1966 SAE J 1899 50 HRS.
CARTRIDGE TYPE (ASHLESS DISPERSANT)
FILTRATION ONLY ALL SAE 15W50 OR 20W50
(See Spec. Instr. 8 & 9) ABOVE 80°F (26.67°C) SAE 60 SAE 60

ABOVE 60°F (15.55°C) SAE 50 SAE 40 OR SAE 50
30°F TO 90°F (-1.11° TO 32.22C) SAE 40 SAE 40
0° TO 70°F (-17.77 TO 21.11°C) SAE 30 SAE 40, 30, 20W40

BELOW 10°F (-12.22°C) SAE 20 SAE 30, 20W30



COMPONENT LUBRICANT FREQUENCY
1. STRUT ATTACHMENT BEARING MIL-PRF-23827C 100 HRS.

2. GEAR OLEO STRUT FILLER (See Spec. Instr. 3) MIL-PRF-5606H AS REQUIRED

3. RETRACTION CABLE END BEARING
AND SIDE BRACE ATTACHMENT BUSHING MIL-PRF-7870C 100 HRS.

4. GEAR DOOR HINGE, RETRACTION ROD END BEARINGS,
TORQUE LINK CONNECTING BOLT MIL-PRF-7870C 100 HRS.

5. SIDE BRACE END BEARING AND PIVOT BEARING MIL-PRF-23827C 100 HRS.

6. SIDE BRACE MOUNT BEARING MIL-PRF-23827C 100 HRS.

7. UPPER AND LOWER TORQUE LINK BUSHING MIL-PRF-23827C 100 HRS.

8. WHEEL BEARINGS (See Spec. Instr. 2) MIL-PRF-81322G 100 HRS.

9. BUNGEE CORD ROLLERS MIL-PRF-7870C 100 HRS.

CAUTION: DO NOT USE A HYDRAULIC FLUID WITH A CASTOR OIL OR ESTER BASE.

CAUTION: DO NOT APPLY LUBRICANT TO RUBBER PARTS
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Figure 2-31.  Lubrication Chart - Main Landing Gear
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INSPECTION

3-1. General

Piper Aircraft, Inc. (Piper) takes a continuing interest in having the owner get the most efficient use from
his airplane, and keeping the airplane in the best mechanical condition. To that end, Piper publishes a
recurring maintenance schedule which is supplemented with Service Bulletins, Service Letters and
Service Spares Letters as required.

A. The recurring maintenance schedule for the PA-24, PA-24-250/260/400 airplanes is provided in
Table III-I.

B. Piper Service Bulletins are of special importance and Piper considers compliance mandatory.

C. Service Letters deal with product improvements and service hints pertaining to the affected aircraft.
Owners should give careful attention to service letter information so they can ensure their airplane
is properly serviced and kept up to date with the latest changes.

D. Service Spares Letters offer improved parts, kits and optional equipment which were not originally
available. These may be of interest to the owner.

E. Service Bulletins, Service Letters and Service Spares Letters are emailed to Piper Dealers/Service
Centers. U.S. registered owners are encouraged to download these service publications from
http://www.piper.com/. 

NOTE: Piper mails flight manual (AFM / POH) revisions to the registered owner’s name and
address as shown on the Aircraft Registration Certificate. If the aircraft is based and/or
operated at a different location (or locations) and/or by a person (or persons) other than
those recorded on the aircraft registration, then the registered owner(s) is responsible for
forwarding these to the operating location(s) or person(s).

Changes in aircraft registration may take a substantial amount of time to be recorded by the
Federal Aviation Administration and received by Piper to change the mailing address.
Owners and operators should make arrangements to keep abreast of flight manual revisions
and service publications during this interim period through their Piper Dealer/Service
Center.

The Federal Aviation Administration (FAA) publishes Airworthiness Directives (AD’s) that apply to
specific aircraft. They are mandatory changes and are to be complied within a time limit set by the
FAA. When an AD is issued, it is sent to the latest registered owner of the affected aircraft and also
to subscribers of the service. The owner is solely responsible for being aware of and complying
with airworthiness directives.

NOTE: A searchable database of AD’s is available on the FAA website. See the “Airworthiness
Directives” link at “www1.faa.gov”. Additionally, Avantext offers a free email notification
service for new AD’s as well as the last six weeks worth of AD’s at “www.avantext.com”.

Owners should periodically check with a Piper Dealer/Service Center to find out the latest
information to keep his aircraft up to date.

Service Bulletins, Service Letters, and Service Spares Letters are also available by subscription to
the Avantext TechPubs Maintenance Libraries for Piper Aircraft (see www.Avantext.com).
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3-2. Time Limits

A. Refer to Section I for the FAA-approved airworthiness limitations section. It sets forth each
mandatory replacement time, structural inspection interval, and related structural inspection
procedure required for type certification.

B. Refer to the remainder of this section for Piper’s recommended Inspection Programs. They include
the frequency and extent of the inspections required for the continued airworthiness of these
airplanes.

C. Inspections required by Flight Hour or Calendar Year, if due, are included as part of the Annual /
100 Hour Inspection and/or the Progressive Inspection Event cycles, and are listed individually in
Special Inspections.
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3-3. Scheduled Maintenance

WARNING: GROUND THE MAGNETO PRIMARY CIRCUIT (P LEAD), BEFORE PERFORMING
ANY MAINTENANCE OPERATION ON THE ENGINE.

This section provides instructions for conducting inspections - see Table III-I. Repair or replacement
instructions for those components found to be unserviceable during inspections will be found in the
applicable airplane system section. (See Section Index Guide, Introduction.)

3-4. Description

WARNING: FAILURE TO CONSULT APPLICABLE VENDOR PUBLICATION(S), WHEN
SERVICING OR INSPECTING VENDOR EQUIPMENT INSTALLED IN PIPER
AIRCRAFT, MAY RENDER THE AIRCRAFT UNAIRWORTHY. (SEE
INTRODUCTION - SUPPLEMENTARY PUBLICATIONS.)

The recurring maintenance schedule for the PA-24, PA-24-250/260/400 is provided herein as an 
Annual / 100 Hour Inspection. A Progressive Inspection Program is available in a separate manual form
exclusively by subscription to the Avantext TechPubs Maintenance Libraries for Piper Aircraft (see
www.Avantext.com).

Piper inspection programs comply with the F.A.A. Federal Aviation Regulations Parts 43, 91 and 135.
The owner/operator is primarily responsible for maintaining the airplane in an airworthy condition,
including compliance with all applicable Airworthiness Directives and conformity with the requirements
in FAR 91.409, 91.411 and 91.413.

The first overhaul or replacement of components should be performed at the given periods. The
condition of various components can then be used as criteria for determining subsequent periods
applicable to the individual airplane, depending on usage, providing the owner/operator has an
established Part 91 Progressive Inspection Program (see 91.409(d)) or Part 135 Approved Aircraft
Inspection Program (see 135.419).

The time periods given for inspections of various components are based on average usage and
environmental conditions.

NOTE: The listed inspection, overhaul and replacement schedules do not guarantee that a particular
item or component will reach the listed time without malfunction. Unique operating conditions
encountered by individual airplanes cannot be controlled by the manufacturer.

3-5. Definitions

A. Inspections - Must be performed only by Certified Mechanics who are qualified on these aircraft,
using acceptable methods, techniques and practices to determine physical condition and detect
defects.

(1) Routine Inspection - Consists of a visual examination or check of the aircraft and its
components and systems without disassembly.

(2) Detailed Inspection - Consists of a thorough examination of the aircraft, appliance, component,
or system; with disassembly as necessary to determine condition.

(3) Special Inspection - Involves those components, systems or structure which by their
application or intended use require an inspection peculiar to, more extensive in scope or at a
time period other than that which is normally accomplished during an event or annual
inspection.
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B. Checks - Can be performed by pilots and/or mechanics who are qualified on this aircraft and
consists of examinations in the form of comparisons with stated standards for the purpose of
verifying condition, accuracy and tolerances.

C. Approved Inspection - Means a continuing airworthiness inspection of an airplane and its various
component and systems at scheduled interval in accordance with procedures approved by the FAA
under FAR Part 91.409(d) or Part 135.419.

D. Tests - Operation of aircraft components, appliances or systems to evaluate functional performance.

(1) Operational Test - A task to determine that an item, is fulfilling its intended purpose.The task
does not require quantitative tolerances. This is a fault finding task.

(2) Functional Test - A quantitative check to determine if one or more functions of an item
performs within specified limits. This test may require the use of supplemental bench test
equipment.

(3) In addition, each of the above tests must be performed by an FAA Certified Repair Station
with appropriate ratings or by a Certified Mechanic who is qualified on this aircraft. The
recording of the above function must be made in the permanent aircraft records by the
authorized individual performing the test.

E. Bench Test - Means removal of component from the aircraft to inspect for cleanliness, impending
failure, need for lubrication, repair or replacement of parts and calibration to at least the
manufacturers specifications using the manufacturers recommended test equipment or standards or
the equivalent.

Each bench test will be performed by a Piper Service Center, FAA Certified Repair Station with
appropriate rating or by a certified mechanic. This test will be performed at the scheduled interval
regardless of any bench test performed on a particular component while being repaired/overhauled
before scheduled interval bench test. After the component is installed into the aircraft, an
operational test of the component and its related system should be performed to ensure proper
function. Serviceable parts that were issued to the component will be filed in the aircraft permanent
records. The person performing the test must make appropriate entries in the aircraft’s permanent
maintenance record.

F. Maintenance - The word maintenance as defined by FAR Part 1, means “inspection, overhaul,
repair, preservation and the replacement of parts, but excludes preventive maintenance.”

G. On Condition Maintenance - A primary maintenance process having repetitive inspections or tests
to determine the condition of units, systems, or portions of structure with regard to continued
serviceability (corrective action is taken when required by item condition.)
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H. Time - as used in this manual.

(1) Time-in-service for aircraft components, unless otherwise specified, is a cumulative total of
flight hours or calendar time calculated from the time a new or overhauled component was first
installed in any aircraft, and including:

(a) the aircraft time that elapses from the initial installation to the first removal, if any; and,

(b) the aircraft time that elapses from each subsequent installation to each subsequent
removal, if any; or,

(c) the calendar time elapsed since the installation.

NOTE: Dates stamped on individual components at the time of manufacture are typically
applied to determine shelf life - i.e. the maximum time allowed from manufacture/
assembly/cure until actually installed in an aircraft and are not relevant.

Do not, however; ignore markings applied to life-limited parts when removed with
time and/or cycles remaining on them.

(2) Aircraft time, flight hours, or aircraft hours are the “Hobbs Time” shown on, or calculated
from, the installed “Hour Meter.”



PIPER COMANCHE SERVICE MANUAL

III - INSPECTION 04/01/09
1D12

3-6. Inspection Requirements

WARNING: INSTRUCTIONS FOR CONTINUED AIRWORTHINESS (ICA) FOR ALL NON-PIPER
APPROVED STC INSTALLATIONS ARE NOT INCLUDED IN THIS MANUAL.
WHEN A NON-PIPER APPROVED STC INSTALLATION IS INCORPORATED ON
THE AIRPLANE, THOSE PORTIONS OF THE AIRPLANE AFFECTED BY THE
INSTALLATION MUST BE INSPECTED IN ACCORDANCE WITH THE ICA
PUBLISHED BY THE OWNER OF THE STC. SINCE NON-PIPER APPROVED STC
INSTALLATIONS MAY CHANGE SYSTEMS INTERFACE, OPERATING
CHARACTERISTICS AND COMPONENT LOADS OR STRESSES ON ADJACENT
STRUCTURES, THE PIPER PROVIDED ICA MAY NOT BE VALID FOR AIRPLANES
SO MODIFIED.

A. Annual / 100 Hour Inspection. (See paragraph 3-7.)

Owners/operators may maintain the airplane solely under FAR 91.409 (a) and (b) inspection
requirements. The 100 hour inspection cycle is a complete inspection of the airplane and is identical
in scope to an annual inspection. Inspections must be accomplished by persons authorized by the
FAA.

B. Progressive Inspection. 

The Progressive Inspection program is designed to permit the best utilization of the aircraft through
the use of a planned inspection schedule. This schedule is prepared in a manual form, which is
available exclusively by subscription to the Avantext TechPubs Maintenance Libraries for  Piper
Aircraft (see www.Avantext.com):

P/N 761-541 for the Comanche Series.

NOTE: The 50 Hour Progressive Inspection Manual (P/N 761-541) referenced above is not a
stand-alone document. It constitutes a snapshot of the Airworthiness Limitations and
Inspection sections of the Instructions for Continued Airworthiness (ICA) and is current
only at the time of printing. Use it as follows:

(1) Owners/operators desiring to establish a Part 91 Progressive Inspection Program
(PIP) (see 91.409(d)) or a Part 135 Approved Aircraft Inspection Program (AAIP)
(see 135.419) should use the appropriate Progressive Inspection Manual as a
template for submission to their regional FAA office.

(2) Service centers conducting Event Cycle inspections under a FAA-approved PIP or
AAIP can use the appropriate Progressive Inspection Manual as a working check-off
list/form, provided they verify its currency against the FAA-approved PIP or AAIP.

C. Overlimits Inspection.

If the airplane has been operated so that any of its components have exceeded their maximum
operational limits, special inspections may be required by Piper and/or the component
manufacturer. See paragraph 3-9 and applicable vendor publications.
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3-7. Annual / 100 Hour Inspection Procedure

A. Scheduled Maintenance (i.e. - Table III-I.)

(1) The required periodic inspection procedures are listed in Table III-I. These inspection procedures
are broken down into major groups which include Propeller, Engine, Cabin and Cockpit,
Fuselage and Empennage, Wing, Landing Gear, Special Inspections, Operational Inspection,
and General. The first column in each group lists the inspection or procedure to be performed.
The second column is divided into two sub-columns indicating the required inspection interval
of 50 hours or 100 hours. Each inspection or operation is required at each of the inspection
intervals indicated by a circle (O). When a vendor publication specifies a time outside the 50 /
100 hour cycle, it will be listed as a special inspection in paragraph 3-8.

(2) Refer to the applicable section of this manual for instructions on how to gain access to remove
any item that must be removed and is not completely accessible. 

(3) Inspection Report Forms.

To help in the performance of periodic inspections, Inspection Report forms are available
exclusively by subscription to the Avantext TechPubs Maintenance libraries for Piper Aircraft
(see www.Avantext.com):

P/N 230-203 for the PA-24 Comanche Series.

NOTE: Service centers conducting Part 91 Annual / 100 Hour Inspections can use the
Inspection Report Form P/N 230-203, as a working check-off list, provided they
verify its currency against an up-to-date copy of the ICA (i.e. – this Service Manual,
see Section I and Table III-I).

(4) In addition to inspection intervals required in scheduled maintenance (i.e., Table III-I),
preflight inspection must also be performed.

(5) References to service manual applicable areas are per the Piper proprietary system defined by
the Section Index Guide.

B. Special Inspections (See paragraph 3-8.)

C. Unscheduled Maintenance (See paragraph 3-9.)
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TABLE III-I.  INSPECTION REPORT - PA-24 / PA-24-250/260/400

Refer to Notes 1, 2, 3, and 4 before performing the following inspections.

Inspection
NATURE OF INSPECTION Interval (Hrs)

50 100
A. PROPELLER GROUP

WARNING: USE EXTREME CAUTION WHEN ROTATING PROPELLER BY
HAND; PROPELLER MAY KICK BACK.  PRIOR TO ROTATING
PROPELLER ENSURE BOTH MAGNETO SWITCHES ARE OFF
(GROUNDED). IF MAGNETOS ARE NOT GROUNDED,
TURNING PROPELLER MAY START ENGINE.

1. Inspect spinner and back plate for cracks .............................................................. O O
2. Inspect blades for nicks and cracks........................................................................ O O
3. Inspect for grease and oil leaks .............................................................................. O O
4. Lubricate per lubrication chart in Section II .......................................................... O
5. Inspect spinner mounting brackets for cracks........................................................ O
6. Inspect propeller mounting bolts for condition and security. 

If safety is broken, re-torque and safety................................................................. O
7. Inspect pitch actuating arms and bolts ................................................................... O
8. Inspect hub parts for cracks and corrosion ............................................................ O
9. Rotate blades and check for tightness in hub pilot tube......................................... O

B. ENGINE GROUP

WARNING: GROUND MAGNETO PRIMARY CIRCUIT BEFORE WORKING
ON ENGINE.

NOTE: Read Notes 5 and 13 prior to completing this inspection group.

1. Remove the engine cowl ........................................................................................ O
2. Clean and check cowling for cracks, distortion and loose or

missing fasteners .................................................................................................... O
3. Drain oil sump. (See Note 7.) ................................................................................ O O
4. Clean suction oil strainer at oil change (inspect strainer for

foreign particles) .................................................................................................... O O
5. Clean pressure oil strainer or change full flow (cartridge type)

oil filter element. (Inspect strainer or element for foreign particles.) .................... O O
6. Inspect oil temperature sender unit for leaks and security..................................... O
7. Inspect oil lines and fittings for leaks, security, chafing, dents and cracks. 

(See Special Inspections.) ...................................................................................... O
8. Clean and inspect oil radiator cooling fins............................................................. O
9. Inspect rocker box covers for evidence of oil leaks. If found, replace gasket.

Torque cover screws 50 inch-pounds. (See Note 8.).............................................. O O
10. Inspect wiring to engine and accessories. Replace damaged wires and 

clamps. Inspect terminals for security and cleanliness .......................................... O
11. Inspect spark plug cable leads and ceramics for corrosion and deposits ............... O O
12. Inspect cylinder compression. (See latest revision of AC 43.13-1.) ...................... O
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TABLE III-I.  INSPECTION REPORT - PA-24 / PA-24-250/260/400 (cont.)

Inspection
NATURE OF INSPECTION Interval (Hrs)

50 100
B. ENGINE GROUP (CONT.)

13. Inspect cylinders for cracked or broken fins .......................................................... O
14. Fill engine with oil per lubrication chart and Table II-VI...................................... O O

CAUTION: DO NOT CONTAMINATE VACUUM PUMP WITH CLEANING
FLUID. 

15. Clean engine........................................................................................................... O
16. Inspect condition of spark plugs. (Clean and adjust gap as required,

0.015 to 0.018 or 0.018 to 0.022 per latest revision of
Lycoming Service Instruction No. 1042.).............................................................. O

NOTE: If fouling of spark plugs has been apparent, rotate bottom plugs to upper plugs.

17. Inspect ignition harnesses and insulators for high tension leakage 
and continuity......................................................................................................... O

18. Inspect magnetos. (See Notes 6 and 9.) ................................................................. O
19. Remove air cleaner screen and clean. (Refer to Section II.) .................................. O O
20. Drain carburetor and remove and clean carburetor inlet screen or 

remove and clean fuel injector inlet screen. 
(Clean injector nozzles as required.) (Clean with acetone only.)........................... O O

21. Inspect condition of carburetor heat or alternate air door and box ........................ O O
22. Inspect intake seals for leaks and clamps for tightness.......................................... O
23. Inspect condition of flexible fuel lines................................................................... O
24. Inspect fuel system for leaks. (See Note 19.)......................................................... O O
25. Clean screens in plunger type electric fuel pump(s) per paragraph 8-23............... O O
26. Inspect engine-driven and electric fuel pumps for condition and operation. 

(See Note 6.) .......................................................................................................... O
27. Inspect vacuum pumps and lines. (See Notes 15 and 25.) ..................................... O
28. Inspect throttle, carburetor heat or alternate air, mixture 

and propeller governor controls for travel and operating condition....................... O
29. Inspect exhaust stacks, connections and gaskets per 

Exhaust System Inspection under Special Inspections, Procedures. 
Replace gaskets as required. (See Note 26.) .......................................................... O O

30. Inspect muffler, heat exchanger and baffles per
Exhaust System Inspection under Special Inspections, Procedures. .................... O

31. Inspect breather tube for obstructions and security ............................................... O
32. Inspect crankcase for cracks, leaks and security of seam bolts ............................. O
33. Inspect engine mounts for cracks and loose mounting .......................................... O
34. Inspect rubber engine mount bushings for deterioration ...................................... O
35. Inspect all engine baffles for cracks....................................................................... O
36. Inspect firewall for cracks ...................................................................................... O
37. Inspect condition of firewall seals.......................................................................... O
38. Inspect condition and tension of generator or alternator drive belt ....................... O
39. Inspect condition of generator or alternator and starter ......................................... O
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TABLE III-I.  INSPECTION REPORT - PA-24 / PA-24-250/260/400 (cont.)

Inspection
NATURE OF INSPECTION Interval (Hrs)

50 100
40. Lubricate all controls per lubrication chart in Section II ....................................... O
41. Reinstall engine cowling; except for

PA-24-260 Turbo, proceed to Turbocharger Group ............................................... O O

C. TURBOCHARGER GROUP (PA-24-260 TURBO ONLY)

1. Inspect all air inlet ducting and compressor discharge ducting
for worn spots, loose clamps or leaks ................................................................... O O

2. Inspect engine air inlet assembly for cracks, loose clamps and screws ................. O O
3. Inspect wastegate housing, exhaust ducting, and exhaust

stacks for signs of leaks or cracks.......................................................................... O O
4. Carefully inspect all turbo support brackets, struts, etc.,

for breakage, sagging or wear ................................................................................ O O
5. Inspect all oil lines, fuel lines, and fittings for wear,

leakage, heat damage or fatigue (See Special Inspections) ................................... O O
6. Actuate wastegate control; check spring pre-load and

examine control for any pending sign of breakage ................................................ O O
7. Inspect V-Band Coupling per paragraph 7C-24 ..................................................... O
8. Remove inlet hose to compressor and visually inspect

compressor wheel................................................................................................... O
9. Inspect the compressor wheel for nicks, cracks or broken blades ......................... O
10. Inspect for excess bearing drag or wheel rubbing against housing........................ O
11. Inspect induction and exhaust components for worn or damaged

areas, loose clamps, cracks and leaks. .................................................................. O
12. Inspect turbine wheel for broken blades or signs of rubbing................................. O
13. Inspect turbine heat blanket for condition and security ......................................... O
14. Inspect rigging of exhaust wastegates.................................................................... O
15. Inspect rigging of alternate air control................................................................... O
16. Reinstall engine cowl ............................................................................................. O
17. Run up engine, check instruments for smooth, steady response............................ O O
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TABLE III-I.  INSPECTION REPORT - PA-24 / PA-24-250/260/400 (cont.)

Inspection
NATURE OF INSPECTION Interval (Hrs)

50 100
D. CABIN AND COCKPIT GROUP

1. Inspect cabin entrance door, baggage compartment door
and windows for damage, operation and security.................................................. O

2. Inspect upholstery for tears .................................................................................... O
3. Inspect seats and attaching brackets and hardware for condition, security

and operation.......................................................................................................... O
4. Inspect seat belts and shoulder harnesses per paragraph 13-1A ............................ O
5. Inspect trim operation ............................................................................................ O
6. Inspect rudder pedals, brake handle and/or toe brake pedals, and cylinders for 

condition, security, operation and leaks. (See Note 10.)........................................ O
7. Inspect parking brake ............................................................................................. O
8. Inspect control wheels, column, pulleys and cables .............................................. O
9. Inspect landing, navigation, cabin and instrument lights....................................... O
10. Inspect instruments, lines and attachments ............................................................ O
11. Inspect condition of vacuum operated instruments and operation

of electric turn and bank. (Overhaul or replace as required.) ................................ O
12. If installed, replace vacuum regulator filter element.............................................. O
13. Inspect static system, altimeter and transponder for installation/certification 

per latest revision of AC-43. 13-1 and current test/inspection
per FAR’s 91.411 and 91.413, respectively ........................................................... O

14. Inspect and test ELT per FAR 91.207. (See paragraph 12-3.) ............................... O
15. Inspect oxygen outlets for defects and corrosion................................................... O
16. Inspect oxygen system operation and components ................................................ O
17. Inspect fuel selector valve for ease of rotation. If difficult to rotate,

see paragraphs 8-14, 8-15, or 8-16, as appropriate ................................................ O
18. In PA-24-400s, inspect the fuel selector valve 

for internal leaks per paragraph 8-16 ..................................................................... O O
19. If installed, inspect disposable-type (non-gauged) fire extinguisher minimum 

weight as specified on nameplate........................................................................... O
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TABLE III-I.  INSPECTION REPORT - PA-24 / PA-24-250/260/400 (cont.)

Inspection
NATURE OF INSPECTION Interval (Hrs)

50 100
E. FUSELAGE AND EMPENNAGE GROUP

1. Remove inspection panels and plates. (See Special Inspections.) ......................... O
2. Inspect fluid in brake reservoir. (Fill as required.)................................................. O O
3. Inspect battery, box and cables.                             

Clean and flush box as required and fill battery per Section IX ............................ O
4. Inspect electronic installations. (See Note 24.)...................................................... O
5. Inspect skins, bulkheads, frames, and stringers for damage, irregularities,

or structural defects (i.e. - skin cracks, distortion, dents, corrosion,
and loose or missing rivets).................................................................................... O

6. Inspect loop and loop mount, antenna mount and electric wiring ......................... O
7. Inspect ELT battery for condition/date per FAR 91.207........................................ O
8. Inspect ELT installation and antenna for condition and security,

Replace antenna if bent or damaged ...................................................................... O
9. Remove, drain, and clean fuel filter bowl and screen ............................................ O
10. Inspect fuel lines, valves and gauges for damage and operation ........................... O
11. Inspect security of all lines .................................................................................... O
12. Inspect stabilator and stabilator trim tabs for security of mounting,

free play of components and ease of operation. (See Sections IV and V.)............. O
13. Inspect stabilator bearings, bungee, and stabilator trim horns control

rod and trim mechanism for security of installation, damage and 
operation ................................................................................................................ O

14. Inspect stabilator tip balance weight arm for cracks.............................................. O
15. Inspect vertical fin front spar to fuselage attachment, per latest revision

of FAA AD No. 75-12-06 ...................................................................................... O
16. Inspect vertical fin for surface damage or irregularities (i.e. - skin cracks, distortion,

dents, corrosion, and excessive paint build up); structural defects (i.e. - loose or
or missing rivets); misrigging or structural imbalance; hinge damage, excessive 
wear, freedom of movement and proper lubrication; and attachment points 
for missing or worn hardware ................................................................................ O

17. Inspect rudder for surface damage or irregularities (i.e. - skin cracks, distortion,
dents, corrosion, and excessive paint build up); structural defects (i.e. - loose or
or missing rivets); misrigging or structural imbalance; hinge damage, excessive 
wear, freedom of movement and proper lubrication; and attachment points 
for missing or worn hardware ................................................................................ O

18. Inspect stabilator for surface damage or irregularities (i.e. - skin cracks, distortion,
dents, corrosion, and excessive paint build up); structural defects (i.e. - loose or
or missing rivets); misrigging or structural imbalance; hinge damage, excessive 
wear, freedom of movement and proper lubrication; and attachment points 
for missing or worn hardware ................................................................................ O

19. Inspect rudder and rudder tab hinges, horns and attachments
for security, damage and operation ........................................................................ O

20. Inspect rudder trim mechanism operation.............................................................. O
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TABLE III-I.  INSPECTION REPORT - PA-24 / PA-24-250/260/400 (cont.)

Inspection
NATURE OF INSPECTION Interval (Hrs)

50 100
E. FUSELAGE AND EMPENNAGE GROUP (CONT.)

21. Inspect rudder, stabilator, and stabilator trim cables; and cable
terminals, turnbuckles, guides, fittings, and pulleys for safety,
condition, and operation. (See Note 14.) ............................................................... O

22. Inspect rudder, stabilator, and stabilator trim cable tension per Table V-I.
Use a tensiometer. .................................................................................................. O

23. Inspect rotating beacon for wear, etc ..................................................................... O
24. Lubricate per lubrication chart in Section II .......................................................... O
25. Inspect security and condition of Autopilot bridle cables and clamps................... O
26. Reinstall inspection panels and plates.................................................................... O

F. WING GROUP

1. Remove inspection plates and fairings................................................................... O
2. Inspect wing surfaces for damage, loose rivets, and condition of wing tips........... O
3. Inspect condition of walkway ................................................................................ O
4. Inspect wing attachment bolts and brackets........................................................... O
5. Inspect aileron for surface damage or irregularities (i.e. - skin cracks, distortion,

dents, corrosion, and excessive paint build up); structural defects (i.e. - loose or
or missing rivets); misrigging or structural imbalance; hinge damage, excessive 
wear, freedom of movement and proper lubrication; and attachment points 
for missing or worn hardware. (See Notes 23 and 24.).......................................... O

6. Inspect aileron cable tension per Table V-I. Use a tensiometer.............................. O
7. Inspect aileron attachments and hinges for damage, looseness

and operation.......................................................................................................... O
8. Inspect aileron balance weights and arms for security and condition.................... O
9. Inspect aileron cables; and cable terminals, turnbuckles, guides, fittings,

pulleys, and bellcranks for safety, condition, and operation. (See Note 14).......... O
10. Inspect flaps for surface damage or irregularities (i.e. - skin cracks, distortion,

dents, corrosion, and excessive paint build up); structural defects (i.e. - loose or
or missing rivets); misrigging or structural imbalance; hinge damage, excessive 
wear, freedom of movement and proper lubrication; and attachment points 
for missing or worn hardware. ............................................................................... O

11. Inspect flap attachments and hinges, or tracks and rollers for
damage, looseness and operation. Clean tracks and rollers ................................... O O

12. Inspect flap cables, pulleys, step lock, bellcranks and rods for
safety, condition, and operation. (See Note 14.) .................................................... O

13. Lubricate per lubrication chart in Section II .......................................................... O O
14. Inspect fuel cells and lines for leaks and water. Visually inspect the lower wing 

surfaces for tell-tale fuel stains. (See Note 22.) ..................................................... O
15. Inspect thermos type fuel filler cap for condition and security.

Inspect rubber seals for brittleness and deterioration............................................. O
16. Fuel fillers marked for capacity ............................................................................. O
17. Fuel fillers marked for minimum octane rating ..................................................... O
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TABLE III-I.  INSPECTION REPORT - PA-24 / PA-24-250/260/400 (cont.)

Inspection
NATURE OF INSPECTION Interval (Hrs)

50 100
18. Inspect switches to indicators registering fuel tank quantity ................................. O
19. Inspect fuel cell vents............................................................................................. O
20. Reinstall inspection plates and fairings.................................................................. O

G. LANDING GEAR GROUP

1. Inspect oleo struts for proper extension and evidence of fluid leakage.
(See Landing Gear, Section II.).............................................................................. O O

2. Inspect nose gear steering control.......................................................................... O
3. Inspect wheels for alignment ................................................................................. O
4. Put airplane on jacks .............................................................................................. O
5. Inspect tires for cuts, uneven or excessive wear and slippage ............................... O
6. Remove wheels, clean, inspect and repack bearings.............................................. O
7. Inspect wheels for cracks, corrosion and broken bolts .......................................... O
8. Check tire pressure. (Refer to Section II.) ............................................................. O O
9. Inspect brake linings and discs for condition and wear. (See Note 21.) ................ O O
10. Inspect brake backing plates for cracks ................................................................. O
11. Inspect hydraulic lines, electrical leads, and attaching parts for condition

and security (i.e. - routing, chafing, damage, wear, etc) ........................................ O
12. Inspect condition of shimmy dampener ................................................................. O
13. Inspect gear forks for damage................................................................................ O
14. Inspect oleo struts for fluid leaks and scoring ....................................................... O
15. Inspect gears struts, attachments, torque links, retraction 

links and bolts for operation. (See Note 11.) ......................................................... O
16. Inspect gear doors and attachments. (See Notes 16, 17 and 18)............................ O
17. Inspect warning horn and light for operation......................................................... O
18. Retract gear - Check operation .............................................................................. O
19. Retract gear - Check doors for clearance and operation ........................................ O
20. Inspect emergency operation of gear. (See paragraph 6-107.)................................ O
21. Inspect landing gear motor, transmission and attachments.................................... O
22. Inspect Landing Gear Transmission Retract Spring for condition,

security and operation. (See Figure 6-13, Item 14 or 15.) ..................................... O
23. Inspect anti-retraction system ................................................................................ O
24. Inspect position indicating switches and electrical leads for security ................... O
25. Inspect rubber assist bungee cords and check bungee arms

for wear, cracks and/or deformation. ..................................................................... O
26. Lubricate per lubrication chart in Section II .......................................................... O
27. Remove airplane from jacks .................................................................................. O
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TABLE III-I.  INSPECTION REPORT - PA-24 / PA-24-250/260/400 (cont.)

Inspection
NATURE OF INSPECTION Interval (Hrs)

50 100
H. SPECIAL INSPECTIONS

See Special Inspections, Requirements, below.

I. OPERATIONAL INSPECTION

1. Check fuel pump and fuel tank selector operation................................................. O O
2. Check indication of fuel quantity and pressure or flow gauges ............................. O O
3. Check oil pressure and temperature indications .................................................... O O
4. Check generator or alternator output ..................................................................... O O
5. Check manifold pressure indications ..................................................................... O O
6. Check operation of carburetor heat or alternate air................................................ O O
7. Check operation of brakes and parking brake........................................................ O O
8. Check operation of vacuum gauge......................................................................... O O
9. Check gyros for noise and roughness .................................................................... O O
10. Check cabin heat operation .................................................................................... O O
11. Check magneto switch operation ........................................................................... O O
12. Check magneto RPM variation .............................................................................. O O
13. Check throttle and mixture operation .................................................................... O O
14. Check engine idle................................................................................................... O O
15. Check propeller smoothness .................................................................................. O O
16. Check propeller governor action............................................................................ O O
17. Check electronic equipment operation................................................................... O O
18. Check operation of controls ................................................................................... O O
19. Check operation of flaps ........................................................................................ O O
20. Check operation of Autopilot, including automatic pitch trim, and

Manual Electric Trim. (See Note 12.) .................................................................... O O

J. GENERAL

1. Aircraft conforms to FAA Specifications .............................................................. O O
2. Latest revision of applicable FAA Airworthiness Directives complied with ........ O O
3. Current and correct Airplane Flight Manual (AFM) is in the airplane .................. O O
4. Check airplane for required placards as identified in the Limitations section 

of the AFM............................................................................................................. O
5. Appropriate entries made in the Aircraft and Engine Log books .......................... O O
6. Registration Certificate is in the aircraft and properly displayed .......................... O O
7. Aircraft Equipment List, Weight and Balance and FAA Form(s) 337 

(if applicable) are in the aircraft and in proper order............................................. O O
8. Operational inspection and run-up completed ....................................................... O O
9. Aircraft cleaned and lubricated after wash (as required) ....................................... O O
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TABLE III-I.  INSPECTION REPORT - PA-24 / PA-24-250/260/400 (cont.)

K. NOTES

1. Refer to Piper's Customer Service Information File P/N 1753-755 for latest revision dates to
Piper Inspection Reports/Manuals and this service manual. References to section, paragraph,
figure, or table are to the appropriate section, paragraph, figure, or table in this manual. 

WARNING: INSTRUCTIONS FOR CONTINUED AIRWORTHINESS (ICA) FOR ALL
NON-PIPER APPROVED STC INSTALLATIONS ARE NOT INCLUDED IN
THIS MANUAL. WHEN A NON-PIPER APPROVED STC INSTALLATION IS
INCORPORATED ON THE AIRPLANE, THOSE PORTIONS OF THE
AIRPLANE AFFECTED BY THE INSTALLATION MUST BE INSPECTED
IN ACCORDANCE WITH THE ICA PUBLISHED BY THE OWNER OF THE
STC. SINCE NON-PIPER APPROVED STC INSTALLATIONS MAY
CHANGE SYSTEMS INTERFACE, OPERATING CHARACTERISTICS AND
COMPONENT LOADS OR STRESSES ON ADJACENT STRUCTURES, THE
PIPER PROVIDED ICA MAY NOT BE VALID FOR AIRPLANES SO
MODIFIED.

2. Inspections or operations are to be performed as indicated by a “O” at the 50 or 100 hour
inspection interval. Inspections or operations (i.e. – component overhauls/replacements, etc.)
required outside the 50/100 hour cycle are listed as special inspections in paragraph 3-8.
Inspections must be accomplished by persons authorized by the FAA. 

(a) The 50 hour inspection accomplishes preventive maintenance, lubrication and servicing as
well as inspecting of critical components. 

(b) The 100 hour inspection is a complete inspection of the airplane, identical to an annual
inspection. 

NOTE: A log book entry should be made upon completion of any inspections.

3. Piper Service Bulletins are of special importance and Piper considers compliance mandatory.
In all cases, see Service Bulletin/Service Letter Index P/N 762-332 to verify latest revision.
See also Table III-II.

4. Piper Service Letters are product improvements and service hints pertaining to servicing the
airplane and should be given careful attention.

5. Inspections given for power plant are based on the engine manufacturer’s operator’s manual
(Lycoming P/N 60297-19) for this airplane. Any changes issued to the engine manufacturer’s
operator’s manual supersede or supplement the instructions outlined in this report. Should fuel
other than the specified octane rating for the power plant be used, refer to the latest revision of
Lycoming Service Letter No. L185 for additional information and recommended service
procedures.

6. Replace or overhaul as required or at engine overhaul.
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TABLE III-I.  INSPECTION REPORT - PA-24 / PA-24-250/260/400 (cont.)

K. NOTES (CONT.)

7. Refer to latest revisions of Lycoming Service Bulletin No. 480 and Lycoming Service
Instruction No. 1014. Lycoming recommends the following oil change intervals:

(a) For engines equipped with full-flow oil filters, change the oil and filter each 50 hours of
engine operation or every four months, whichever comes first; 

(b) For engines relying upon pressure screen filtration alone, change the oil and clean the
pressure and suction screens each 25 hours of engine operation or every four months,
whichever comes first.

8. Check cylinders for evidence of excessive heat indicated by burned paint on the cylinders. This
condition is indicative of internal damage to the cylinder and, if found, its cause must be
determined and corrected before the aircraft is returned to service.

Heavy discoloration and appearance of seepage at the cylinder head and barrel attachment area
is usually due to emission of thread lubricant used during assembly of the barrel at the factory,
or by slight gas leakage which stops after the cylinder has been in service for awhile. This
condition is neither harmful nor detrimental to engine performance and operation. If it can be
proven that leakage exceeds these conditions, the cylinder should be replaced.

9. Inspect and clean magneto(s) per the procedures in the Periodic Maintenance section of the
applicable Service Support Manual, available from Teledyne Continental Motors, Inc., PH:
(800) 718-3411, or http://www.tcmlink.com/.

10. In PA-24 / PA-24-250 S/N’s 24-1 thru 24-2298, less 24-2175: perform Hand Brake / Master
Cylinder Control Cable Inspection per paragraph 6-88a.

11. Refer to Section VI for proper inspection and wear limits.

12. Refer to Flight Manual supplement for preflight and flight check, for intended function in all
modes.

13. In PA-24-260 Turbo airplanes equipped with Bendix S-1200 series magnetos, S/N’s lower than
“86100025” and data plates not stamped with a “T,” that have brown magneto distributor
blocks P/N 10-391586 with molded batch codes 0000 thru 8601: inspect in accordance with
Bendix Service Bulletin No. 629 per Piper Vendor Service Publication No. 69.

14. Examine cables for broken strands by wiping the cable with a cloth along the entire length of
the cable. Visually inspect the cable thoroughly for damage not detected by the cloth. Replace
damaged or frayed cables.

(a) See Control Cable Inspection, paragraph 5-4A, or the latest edition of FAA Advisory
Circular 43.13-1.

(b) At fifteen (15) years time-in-service, begin Cable Fittings 100 Hour Special Inspection,
paragraph 5-4A.

15. For airplanes equipped with Parker Hannifin / Airborne vacuum pump(s), verify compliance
with Parker Hannifen / Airborne Service Letter No. 72.

16. In PA-24 and PA-24-250 Serial Nos. 24-1 thru 24-2620, 24-2632 thru 24-2634, 24-2642, 24-
2646, 24-2648 thru 24-2652, and 24-2683 thru 24-2684 for those airplanes which have not
installed a stainless steel door hinge P/N 21065-12, on the left main landing gear, visually
inspect hinges for cracks.



TABLE III-I.  INSPECTION REPORT - PA-24 / PA-24-250/260/400 (cont.)

K. NOTES (CONT.)

PIPER COMANCHE SERVICE MANUAL

04/01/09 III - INSPECTION
1D25

17. In PA-24 and PA-24-250 S/N’s 24-1 thru 24-2438, 24-2640 thru 24-2666, 24-2668 thru 24-
2674, 24-2676, and 24-2678 thru 24-2679 for airplanes which have not installed a stainless
steel door hinge, P/N 21065-12, on the right main gear: visually inspect hinges for cracks.

18. In PA-24, PA-24-250, and PA-24-260 S/N’s 24-1 thru 24-4803, less 24-4783: inspect nose gear
door hinge bushings, P/N 80012-97, for evidence of excessive wear. Replace as required.

19. In PA-24-260 S/N’s 24-4783, 24-4804 thru 24-5034, and PA-24-400 S/N’s 26-2 thru 26-148
only, for airplanes equipped with an AN-type engine-driven fuel pump, Lear/Romec P/N
RG17980, without a “/M” suffix following the Lear/Romec part number: visually inspect the
split lines between the pump housing, relief valve housing, and relief valve cover for evidence
of fuel leakage or noticeable gasket extrusion adjacent to the pump inlet or outlet ports. If
noticeable gasket extrusion or fuel leakage is evident, see latest revisions of Crane/Lear Romec
Service Bulletin No. 101SB020, Rev. 3, per Lycoming Service Bulletin No. 529B and Piper
Service Bulletin No. 1035A.

20. For airplanes which have not installed Piper Kit No. 763-893, inspect aileron nose
rib/bulkheads per Paragraph 4-7a.

21. In PA-24-400s equipped with Cleveland Main Wheel Assembly Model No. 40-90, at each tire
change, or annually, whichever comes first, inspect the brake disc per Cleveland Service
Bulletin No. 7071 (Piper Vendor Service Publication No. 134.)

22. In PA-24 and PA-24-250 S/N’s 24-2882 thru 24-3687 and PA-24-400 S/N’s 26-1 thru 26-69,
26-71 thru 26-79, 26-81 thru 26-96, 26-98, 26-99, 26-101 thru 26-103, 26-106, 26-108, 26-
109, 26-112 thru 26-114, 26-116, 26-119 thru 26-121, 26-123 thru 26-125, and 26-147; if fuel
stains are observed on the lower surfaces of a wing, inspect the fuel lines and fittings for any
indication of leaks. If no leakage is attributable to the fuel lines and fittings then carefully
inspect the upper panels of the fuel cells for evidence of seepage. If such evidence is found,
replace the fuel cells.

23. For airplanes which have accumulated 1000 hours time-in-service or more and have not
installed Piper Kit No. 760-914, inspect aileron spar per Paragraph 4-27a.

24. In PA-24-260 S/N’s 24-4567 and up, for airplaces equipped with Piper AutoControl III,
AltiMatic III, AltiMatic IIIB or AltiMatic IIIB-1 Automated Flight Control Systems, perform
the 100 Hour AutoControl III / AltiMatic III Autopilot Inspection in paragraph 12-7a.

25. In airplanes equipped with Aero Accessories, Inc. service replacement dry air pumps, which
have accumulated 500 hours time-in-service or more, inspect vacuum pump vane wear per
Paragraph 11-16a.

26. In PA-24-250 S/N’s 24-103 thru 24-1629, for airplanes which have not installed the improved
right exhaust stack assembly P/N 24543-000, or have not modified the original equipment right
exhaust stack assembly P/N 21664-003 with Piper Kit No. 754-396: each 50 hours time-in-
service inspect the right exhaust stack assembly for any indication of cracks or deterioration.
Thoroughly examine the area where the rear cylinder exhaust stack is welded to the right
exhaust stack assembly.

NOTE: Installation of P/N 24543-000 or Kit No. 754-396 relieves this inspection requirement.
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3-8. Special Inspections

WARNING: FAILURE TO CONSULT APPLICABLE VENDOR PUBLICATION(S), WHEN
SERVICING OR INSPECTING VENDOR EQUIPMENT INSTALLED IN PIPER
AIRCRAFT, MAY RENDER THE AIRCRAFT UNAIRWORTHY. (SEE
INTRODUCTION - SUPPLEMENTARY PUBLICATIONS.)

A. Requirements

The following inspections are required in addition to those listed in Table III-I. These inspections
are required at intervals of:

� Flight hours; 

� Calendar Year; or 

� the specific operation being conducted or the environment being operated in.

Unless otherwise indicated, these inspections are to be repeated at each occurrence of the specified
interval. Note that the items listed herein are guidelines based on past operating experience. Each
operator should closely monitor his own unique operating conditions/environment and react
accordingly to keep his aircraft airworthy.

NOTE: A log book entry should be made upon completion of any inspections.

(1) Per Flight Hour

(a) Each 25 Hours
� 1 For engines using only a pressure screen oil filtration system (i.e., not equipped

with any full flow cartridge filter), change the engine oil and clean the screens
each 25 hours of engine operation.

� 2 In PA-24 and PA-24-250 S/N’s 24-1 thru 24-102, for airplanes which have not
installed replacement muffler part number 21239-06: inspect the muffler, in the
area of the tailpipe take-off, for cracks every 25 hours time-in-service 

(b) Each 400 Hours
� 1 At every 400 hours of engine operation, remove the rocker box covers and

check for freedom of valve rockers when valves are closed. Look for evidence
of abnormal wear or broken parts in the area of the valve tips, valve keepers,
springs, and spring seats. If any indications are found, the cylinder and all of its
components must be removed (including the piston and connecting rod
assembly) and inspected for further damage. Replace any parts that do not
conform with limits shown in the latest revision for Lycoming Service Table of
Limits SSP1776.

� 2 For airplanes equipped with fuel selector valves P/N’s 11383-000/-002/-003/-
004 or with Piper Kit No. 764-295 installed (i.e., service replacement fuel
selector valve P/N 77413-002), each 400 hours time-in-service, annually, or
whenever valve is difficult to rotate, whichever comes first, service the fuel
selector valve per paragraph 8-14a.
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(c) Each 500 Hours
� 1 Remove and flush oil radiator. 

� 2 Clean and lubricate stabilator trim drum screw.

� 3 Remove propeller; remove sludge from crankshaft. Clean any residual sludge
clinging to the exterior of propeller / crankshaft mating surfaces.

� 4 Replace rudder hinge bolts.

� 5 Inspect torque link bolts and bushings (Rebush as required).

� 6 Inspect nose gear drag link bolts (Replace as required).

� 7 Replace bungee cords every 500 hours time-in-service or every three years,
whichever occurs first.

� 8 Lubricate flap transmission per the Lubrication Charts in Section II.

� 9 Lubricate landing gear retraction transmission per the Lubrication Charts in
Section II.

� 10 Lubricate control wheel chain, vertical and horizontal per the Lubrication
Charts in Section II.

� 11 If installed, replace the vacuum system inlet air filter (i.e., central air filter, gyro
filter, etc.) element each 500 hours time-in-service, annually, and at vacuum
pump replacement, whichever comes first.

� 12 Inspect and clean TCM/Bendix magneto(s) per the procedures in the Periodic
Maintenance section of the applicable Service Support Manual, available from
Teledyne Continental Motors, Inc., PH: (800) 718-3411, or
http://www.tcmlink.com/.

� 13 For airplanes which have not installed corrosion resistant Stabilator Attach Bolts
P/N 502-329 or 502-342, as applicable, each three (3) years or 500 hours time-
in-service, remove the four (4) stabilator attach bolts and inspect for corrosions.
Replace as required.

� 14 Replace rubber engine mount bushings.

� 15 If equipped, replace filters in gyro horizon and directional gyro.
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(d) Each 1000 Hours
� 1 Replace engine compartment flexible hoses (fuel, oil, etc.) as required; but not

to exceed 1000 hours time-in-service, eight (8) years, or engine overhaul,
whichever comes first; except for TSO-C53a - Type D hoses which are replaced
on condition.

� 2 Muffler replacement is recommended at or near 1000 hours time-in-service.

� 3 Replace outboard aileron hinges. Order and use Piper Kit No. 760-914, one per
aileron.

� 4 In PA-24-260 Turbos, remove all Turbocharger components from the engine.
Inspect and repair or replace as necessary.

� 5 Replace pins and/or bolts used with aileron hinges and flap hinges or tracks.

� 6 Perform Landing Gear Manual Extension System 1000 Hour Inspection per 
paragraph 6-107.

� 7 In PA-24s and PA-24-250s equipped with McCauley propellers having blades
with plain (no prefix/suffix) serial numbers (00000 thru 21297), overhaul or
replace propeller each five years or each 1000 hours. (Verify TBO in McCauley
Service Bulletin No. 137AD, or later.)

� 8 In PA-24-250s equipped with Hartzell propellers and in PA-24-400s, overhaul
or replace propeller each five years or each 1000 hours. (Verify TBO in Hartzell
Service Letter No. HC-SL-61-61Y, Revision 2 or later.)

(e) Each 1200 Hours
� 1 In PA-24s and PA-24-250s equipped with McCauley propellers having blades

with prefixed or suffixed serial numbers, overhaul or replace propeller each five
years or each 1200 hours. (Verify TBO in McCauley Service Bulletin No.
137AD, or later.)

� 2 In PA-24s, PA-24-250s, and PA-24-260s equipped with engines with 7/16 inch
valves, overhaul engine at 1200 hours time-in-service (see Lycoming Service
Instruction No. 1009AT, or later). 

(f) Each 1800 Hours
� In PA-24-260 Turbos and PA-24-400s, overhaul engine at 1800 hours time-in-

service (see Lycoming Service Instruction No. 1009AT, or later). 
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(g Each 2000 Hours
� 1 Each 2000 hours or seven (7) years, whichever occurs first, remove interior

panels and headliner and conduct detailed inspection of aircraft structure (skin,
bulkheads, stringers, etc.) for condition and security. Inspection of structure
concealed by headliner may be accomplished by alternate means (i.e. - through
the use of a borescope) without removing the headliner, providing access is
obtained to all concealed areas and borescope provides sufficient detail to
adequately accomplish the inspection.

� 2 In PA-24s, PA-24-250s, and PA-24-260s equipped with engines with 1/2 inch
valves, overhaul engine at 2000 hours time-in-service (see Lycoming Service
Instruction No. 1009AT, or later). 

� 3 Overhaul or replace alternator at engine overhaul or each 2000 hours, whichever
comes first.

� 4 In PA-24s equipped with Hartzell propellers, overhaul or replace propeller each
five years or each 2000 hours. (Verify TBO in latest revision of Hartzell Service
Letter No. HC-SL-61-61Y, Revision 2 or later.)

� 5 In PA-24-260s, overhaul or replace Hartzell propeller each five or six years or
each 2000 or 2400 hours. (Refer to Hartzell Service Letter No. HC-SL-61-61Y,
Revision 2 or later, to determine specific requirements for individual airplanes.)

(h) Each 2400 Hours
� 1 In airplanes equipped with a Hartzell propeller governor, overhaul or replace the

propeller governor each 2400 hours or at engine overhaul. (Verify TBO in latest
revision of Hartzell Service Letter No. 61.)

� 2 In PA-24-260s, overhaul or replace Hartzell propeller each five or six years or
each 2000 or 2400 hours. (Refer to Hartzell Service Letter No. HC-SL-61-61Y,
Revision 2 or later, to determine specific requirements for individual airplanes.)

(2) Per Calendar Year

(a) Every Seven (7) Days
� If equipped, at least once a week, visually check oxygen cylinder installation for

leakage, corrosion, bulges, gouges, distortion, security of mounting, and current
hydrostatic test date.

(b) Each Thirty (30) Days
� 1 Inspect battery, box or shelf, and cables. Flush box as required and fill battery

per instructions on box and in Electrical System, Section XI. 

� 2 If installed, check disposable-type (non-gauged) fire extinguisher for condition
and charge. Verify nozzle is unobstructed and safety seal is intact. Determine
charge by “hefting” extinguisher.

� 3 If installed, check rechargeable (gauged) fire extinguisher for condition and
charge. Verify nozzle is unobstructed and safety seal is intact. Verify that the
gauge pressure is in the operable (green) range.
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(c) Each Ninety (90) Days
� Remove, drain and clean fuel filter bowl and screen per paragraph 8-20, 8-21, or

8-22, as applicable. 

(d) Each Four (4) Months
� Change the engine oil and full-flow cartridge-type oil filter each four (4) months

or every 50 hours time-in-service, whichever comes first.

(e) Each Six (6) Months
� If annual usage is significantly less than 100 Hours, lubricate Hartzell constant

speed propeller each six (6) months. See Hartzell Standard Practices Manual
No. 202A.

(f) Each Twelve (12) Months
� 1 Lubricate Hartzell constant speed propeller every 100 Hours or annually,

whichever comes first. If annual usage is significantly less than 100 Hours,
lubricate propeller each six (6) months. See Hartzell Standard Practices Manual
No. 202A.

� 2 If installed, replace the vacuum system inlet air filter (i.e., central air filter, gyro
filter, etc.) element each 500 hours time-in-service, annually, and at vaccum
pump replacement, whichever comes first.

� 3 If installed, have any rechargeable (gauged) fire extinguisher professionally
inspected.

(g) Each Two (2) Years
� 1 Test and inspect the static pressure system and altimeters. Ensure compliance

with the requirements of FAR 43, Appendix E. (See FAR 91.411.)

� 2 Test and inspect the transponder. Ensure compliance with the requirements of
FAR 43, Appendix F. (See FAR 91.413.)

(h) Each Three (3) Years
� 1 Replace bungee cords every 500 hours time-in-service or every three years,

whichever occurs first.

� 2 For airplanes which have not installed corrosion resistant Stabilator Attach Bolts
P/N 502-329 or 502-342, as applicable, each three (3) years or 500 hours time-
in-service, remove the four (4) stabilator attach bolts and inspect for corrosions.
Replace as required.

(i) Each Four (4) Years
� Overhaul or replace TCM/Bendix magnetos at engine overhaul, or each four (4)

years time-in-service, whichever comes first.
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(j) Each Five (5) Years
� 1 In PA-24s and PA-24-250s equipped with McCauley propellers, overhaul or

replace propeller each five years or each 1000 or 1200 hours. (Verify TBO in
McCauley Service Bulletin No. 137AD, or later.)

� 2 In PA-24s equipped with Hartzell propellers, overhaul or replace propeller each
five years or each 2000 hours. (Verify TBO in latest revision of Hartzell Service
Letter No. HC-SL-61-61Y, Revision 2 or later.)

� 3 In PA-24-250s equipped with Hartzell propellers and in PA-24-400s, overhaul
or replace propeller each five years or each 1000 hours. (Verify TBO in Hartzell
Service Letter No. HC-SL-61-61Y, Revision 2 or later.)

� 4 In PA-24-260s, overhaul or replace Hartzell propellers each five or six years or
each 2000 or 2400 hours. (Refer to Hartzell Service Letter No. HC-SL-61-61Y,
Revision 2 or later, to determine specific requirements for individual airplanes.)

� 5 If installed, for each oxygen system outlet, inspect outlet and especially rubber
components for condition and operation. Replace rubber components or entire
outlet on condition.

(k) Each Six (6) Years
� 1 In PA-24-260s, overhaul or replace Hartzell propellers each five or six years or

each 2000 or 2400 hours. (Refer to Hartzell Service Letter No. HC-SL-61-61Y,
Revision 2 or later, to determine specific requirements for individual airplanes.)

� 2 In PA-24s and PA-24-250s equipped with a Woodward propeller governor, for
airplanes operated less than 120 hours per year, overhaul or replace the
propeller governor each six years or at engine overhaul, whichever comes first.
(Verify TBO in Woodward Service Bulletin No. 33580-M, or later.)

NOTE: Woodward propeller governors installed in airplanes operated 120
hours per year or more should be overhauled at engine TBO.

� 3 For airplanes equipped with Aero Accessories, Inc. vacuum pump(s), replace the
shear coupling each six (6) years time-in-service.

� 4 For airplanes equipped with rechargeable (gauged) fire extinguishers, each six
years time-in-service, completely discharge the extinguisher and have it
professionally inspected and recharged.

(l) Each Seven (7) Years
� Each 2000 hours or seven (7) years, whichever occurs first, remove interior

panels and headliner and conduct detailed inspection of aircraft structure (skin,
bulkheads, stringers, etc.) for condition and security. Inspection of structure
concealed by headliner may be accomplished by alternate means (i.e. - through
the use of a borescope) without removing the headliner, providing access is
obtained to all concealed areas and borescope provides sufficient detail to
adequately accomplish the inspection.
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(m) Each Eight (8) Years
� Replace engine compartment flexible hoses (fuel, oil, etc.) as required; but not

to exceed 1000 hours time-in-service, eight (8) years, or engine overhaul,
whichever comes first except for TSO-C53a - Type D hoses which are replaced
on-condition.

(n) Each Ten (10) Years
� 1 Each ten (10) years time-in-service, test fuselage and wing fluid hoses to system

pressure. Visually inspect for leaks. Hoses that pass inspection may remain in
service, but must be rechecked each five (5) years additional time-in-service. No
fluid hose may exceed twenty (20) years total time-in-service.

� 2 Each ten (10) years time-in-service, inspect stabilator torque tube assembly for
corrosion per paragraph 4-16a.

(o) Each Twelve (12) Years
� 1 If equipped, replace disposable-type (non-gauged) fire extinguishers at twelve

(12) years from date of manufacture.

� 2 If equipped, hydrostatically test rechargeable (gauged) fire extinguishers at each
twelve (12) years time-in-service.

(p) Each Twenty (20) Years
� No fluid hose may exceed 20 years total time-in-service. 



PIPER COMANCHE SERVICE MANUAL

III - INSPECTION 04/01/09
1D36

(3) Per Specific Operation / Operating Environment

(a) Each Flight

� 1 In PA-24-400 S/N’s 26-1 thru 26-148, for airplanes which installed Kit No. 756-
922 and have not subsequently installed Piper Kit No. 756-994, inspect fuel
purge valve hose assembly P/N 17766-88 for signs of deterioration before each
flight.

NOTE: Installation of Kit No. 756-994 alleviates this inspection requirement.

� 2 In PA-24-260 S/N’s 24-4783, 24-4804 thru 24-4953, 24-4955 thru 24- 4959, 24-
4962 and 24-4964, for airplanes with a pilot control wheel-mounted “rocker”-
type trim switch; or, in PA-24-260 S/N’s 24-4783, 24-4804 and up, for airplanes
with field-installed Kit No. 760-273 or Kit No. 760-326 that have not
subsequently installed Kit No. 760-505: prior to each flight inspect the pilot’s
control wheel-mounted “rocker”- type trim switch for proper operation per
Electric Trim Switch Inspection under Procedures, below.

NOTE: Installation of Kit No. 760-505 relieves this inspection requirement.

(b) Operation in High Dust or Industrial Pollution Environment

CAUTION: DISCONNECT LINES FROM PITOT/STATIC SYSTEM BEFORE
CONDUCTING THIS INSPECTION.

Item Inspection Inspection Interval

� Engine Air Filter. Clean and inspect. Daily.

� Cabin Environmental and Inspect and replace if necessary. 100 Hours.
Instrument Air Filters.

� Pitot/Static system. Check for obstruction. Reverse 100 Hours or
flow to lines. as required.

� Landing Gear Oleos Clean. Before each flight.

Inspect. 100 Hours.

� Landing Gear Wheel Clean, inspect and repack. 50 Hours.
Bearings.

� Windows. Inspect for cracks, erosion, crazing, Daily.
visibility, and cleanliness.

� Structure drain holes. Clean with pipe cleaner. Before each flight.
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(c) Operation in High Salt or High Humidity Environment

Item Inspection Inspection Interval

� Fuselage, Empennage, Remove floor panels and exterior 200 Hours.
and Wings. access plates; inspect for corrosion.

� Landing Gear. Inspect for corrosion and lubrication. 200 Hours.

WARNING: ENSURE BOTH MAGNETO SWITCHES ARE OFF (GROUNDED), BEFORE
TURNING PROPELLER. ENGINE MAY START IF BOTH SWITCHES ARE NOT OFF.
USE EXTREME CAUTION WHEN ROTATING PROPELLER BY HAND; PROPELLER
MAY KICK BACK.

� Engines with more than Each five days, pull prop through five Each 5 days
50 hours total time. complete revolutions. and

Each 30 days, fly aircraft for 30 minutes each 30 days.
or, ground run until oil temperature is in
the green arc. Avoid excessive ground run.

� Engines with less than Each day, pull prop through five Daily
50 hours total time. complete revolutions. and

Each 30 days, fly aircraft for 30 minutes each 30 days.
or, ground run until oil temperature is in
the green arc. Avoid excessive ground run.

� Instruments and Wiring. Inspect for proper seal of cases and 100 Hours.
corrosion.

� Interior. Inspect upholstery, seat belts, seats and 100 Hours.
rugs for corrosion and integrity.

NOTE: Do not use metallic tie downs (i.e. - chains, cables, etc.) in high salt or high humidity environments.

(d) Operation in Extreme Cold

Item Inspection Inspection Interval

� Hydraulic, Pneumatic Check all fittings and attachments for First 100 Hour, then
and Environmental. security and leaks. as required.
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(e) Operation from Soft or Unusual Terrain

Item Inspection Inspection Interval

� Landing Gear. Inspect for cracks, attachment, 100 Hours.
damage, cleanliness and lubrication.

� Wheels. Inspect for cracks, damage, chipped 100 Hours.
rims; bearings for damage, corrosion
and lubrication.

� Tires. Inspect for cuts, wear, inflation and Daily.
deterioration.

� Wheel Wells. Inspect for foreign material, damage 100 Hours.
and corrosion.

� Brakes. Inspect for damage, foreign material, Daily.
cracks and overheating.

� Flaps, Lower Fuselage Inspect for damage, cracks and 100 Hours.
and Wing. corrosion.
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B. Procedures

Procedures not shown here will be in the applicable system subject section.

(1) ELECTRIC TRIM SWITCH INSPECTION.

NOTE: Installation of Kit No. 760-505 relieves this inspection requirement.

In PA-24-260 S/N’s 24-4783, 24-4804 thru 24-4953, 24-4955 thru 24- 4959, 24-4962 and 24-4964,
for airplanes with a pilot control wheel-mounted “rocker”- type trim switch; or, in PA-24-260
S/N’s 24-4783, 24-4804 and up, for airplanes with field-installed Kit No. 760-273 or Kit No.
760-326 that have not subsequently installed Kit No. 760-505; prior to each flight inspect the
pilot’s control wheel-mounted “rocker”- type trim switch for proper operation as follows:

(a) Move the switch knob fore and aft: the trim tab indicator should move in the appropriate
direction.

(b) When the switch is released at the fore or aft position, the switch should consistently
return to the “off” (neutral) position.

(c) If the switch does not operate as described above, it must be replaced, repaired or
modified in accordance with Kit No. 760-505 instructions, before use in flight.

(d) Should a switch malfunction occur in a location where parts/service facilities are not
available, the aircraft can be flown to a service facility by installing a temporary placard
(as follows) in a conspicuous location on instrument panel:

“Pull Electric Trim Circuit Breaker until compliance with 
Piper Service Bulletin No. 331 has been achieved.”

(2) EXHAUST SYSTEM INSPECTION.  (Refer to Figure 3-5 thru 3-7.)  

WARNING: A VERY THOROUGH INSPECTION OF THE ENTIRE EXHAUST SYSTEM,
INCLUDING EXHAUST HEATER SHROUD ASSEMBLY, MUFFLER AND
MUFFLER BAFFLES, STACKS AND ALL EXHAUST CONNECTIONS AND
WELDS MUST BE ACCOMPLISHED AT EACH 100 HOUR INSPECTION.

The possibility of exhaust system failure increases with use. It is recommended that the system
be checked more carefully as the number of hours increase, therefore inspection at the 700
hour period, that the exhaust system has been in use would be more critical than ones in the
100 hour period. The system should also be checked carefully before winter operation when
the cabin heat will be in use.

NOTE: Piper recommends that all PA-24 airplanes be fitted with a new muffler at or near the
1000 hour period of which the muffler has been used. 

CAUTION: WHEN REMOVING OR INSTALLING COUPLING CLAMP, SLIDE CLAMP
OVER END OF PIPE BEFORE ASSEMBLY / DISASSEMBLY. EXCESSIVE
SPREADING CAN LEAD TO PREMATURE FAILURE OF CLAMP.

NOTE: When installing an exhaust clamp having an alignment pin be certain that the pin
engages the mating holes in exhaust pipe and muffler to prevent separation of
components.



Removal of the tail pipe and stacks is required for inspection of the muffler baffle. Remove or
loosen all exhaust shields, carburetor and cabin heat muffs, shrouds, heat blankets, etc., as
required to permit inspection of the complete system. Perform the necessary cleaning
operations and inspect all external surfaces for dents, cracks and missing parts. Pay particular
attention to welds, clamps, supports and support attachment lugs, slip joints, stack flanges and
gaskets. Inspect internal baffle or diffusers. Any cracks, warpage or severe oxidation are cause
for replacement of the muffler.

If any component is inaccessible for a thorough visual inspection, accomplish one of the
following:

(a) Accomplish a submerged pressure check of the muffler and exhaust stack at 2 psi air
pressure.

(b) Conduct a ground test using a carbon monoxide indicator by heading the airplane into the
wind, warming the engine on the ground, advancing the throttle to full static RPM with
cabin heat valves open, and taking readings of the heated airstream inside the cabin at
each outlet (including rear seat heat outlet, if installed). Appropriate sampling procedures
applicable to the particular indicator must be followed. If carbon monoxide concentration
exceeds .005 percent or if a dangerous reading is obtained on an indicator not calibrated
in percentages, the muffler must be replaced.
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Figure 3-1.  Typical Muffler Fatigue Areas
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Figure 3-2.  Exhaust System Inspection Points (Sheet 1 of 2)
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Figure 3-2.  Exhaust System Inspection Points (Sheet 2 of 2)
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3-9. Unscheduled Maintenance Checks

WARNING: FAILURE TO CONSULT APPLICABLE VENDOR PUBLICATION(S), WHEN
SERVICING OR INSPECTING VENDOR EQUIPMENT INSTALLED IN PIPER
AIRCRAFT, MAY RENDER THE AIRCRAFT UNAIRWORTHY. (SEE
INTRODUCTION - SUPPLEMENTARY PUBLICATIONS.)

The following inspections are required in response to specific anomalies encountered during aircraft
operation. Note that the items listed herein are guidelines based on past operating experience. Each
operator should closely monitor his own unique operating conditions/environment and react accordingly
to keep his aircraft airworthy.

NOTE: A log book entry should be made upon completion of any inspections.

A. Lightning Strike

Item Inspection Inspection Interval

� Propeller. Hartzell Propellers - refer to the Each occurrence,
inspection requirements in the latest before further flight.
revision of Hartzell Manual No. 115N,
168, 169, or 175.
McCauley Propellers - see latest
revision of McCauley SB 177. before further flight.

� Engine. See latest revisions of appropriate Each occurrence,
Lycoming Service Bulletins before further flight.
and Overhaul Manual.

� Electrical and Avionics Inspect and check harness, connections, Each occurrence,
Systems. and equipment for high voltage damage, before further flight.

burns and insulation degradation. Replace 
or overhaul as required. Consult with 
appropriate avionics vendor(s) for 
inspections and operational checks. Bench 
test alternator and voltage regulator(s). 
(See Electrical System, Section IX.)

� All exterior surfaces, skins, Inspect for burns, evidence of arcing, Each occurrence,
and structure. and damage on surfaces and bearings. before further flight.

Check for correct material properties in
the area of the strike path. Degauss 
engine mount. Replace or repair 
affected areas/parts.

� System Components. Inspect instrumentation, vacuum, Each occurrence,
pitot/static, and fuel systems, before further flight.
for damage and correct operation.
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A. Lightning Strike (continued)

Item Inspection Inspection Interval

� Static Wicks. Replace. Each occurrence,
before further flight.

� Bearings. Inspect all control surface hinges and Each occurrence,
bearings, and landing gear and wheel before further flight.
bearings for pitting and damage.
Replace as required.

B. Engine Overspeed, Overtemp, Loss of Oil, or Sudden Stoppage

Item Inspection Inspection Interval

� Engine. See latest revisions of appropriate Each occurrence,
Lycoming Service Bulletins before further flight.
and Overhaul Manual.

� Propeller. Hartzell Propellers - refer to the Each occurrence,
inspection requirements in the latest before further flight.
revision of Hartzell Manual No. 115N,
168, 169, or 175.
McCauley Propellers - see latest revision 
of McCauley SB 176 for stoppages/strikes; 
McCauley SL 1998-23 for overspeed.

� Engine Mount and Inspect for distortion and Each occurrence,
Attachments. damage. Replace or repair before further flight.

as required.
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C. Severe Turbulence, Hard or Overweight Landing

CAUTION: MINOR OR APPARENTLY SUPERFICIAL DAMAGE MAY INDICATE A MORE
SEVERE CONDITION SOMEWHERE ELSE IN THE STRUCTURE.

(1) Place aircraft in a normal level attitude.

(2) Make a preliminary inspection of checking alignment and out-of-track condition of engine,
wings, tail, landing gear and doors.

(3) Follow Piper and Lycoming Maintenance Manual procedures. If there are any questions
regarding repairs or procedures, contact your Piper Dealer’s Service Advisor (DSA).

(4) Inspect the following items closely to determine the extent of damage:

Item Inspection Inspection Interval

� Landing Gear Struts. Cracks, signs of overstress Each occurrence,
(Not required for deformation, loose or damaged before further flight.
severe turbulence.) strut housings. Axles for cracks,

bending or flat spots. Damaged oleos
and seals, hydraulic leaks and landing
gear alignment.

� Wheels, Tires, Brakes. Cracks, chips, loose or cracked Each occurrence,
(Not required for mounting bolts, alignment of slippage before further flight.
severe turbulence.) marks, sidewall distress, hydraulic or

air leaks. Inspect the wheels (dye
penetrant method) and wheel bolts 
(magnetic particle method).

� Wheel Wells and Landing Buckling, cracks, overstress, wing skin Each occurrence,
Gear attach points. buckling, and side brace for before further flight.
(Not required for damage and condition. Inspect
severe turbulence.) landing gear attachment bolts

(magnetic particle method).

� Wings. Wing attach bolts for slippage, damage Each occurrence,
and overstress. Upper and lower wing before further flight.
skins for wrinkles, cracks, popped or
loose rivets.

Remove access plates and inspect for
internal damage to ribs, stringers and
sparwebs; and fuel tanks for damage,
attachment, and leaks.

� Engine. Engine mounts for distortion and Each occurrence,
damage to elastomeric parts. before further flight.
Propeller for evidence of ground strike
(i.e. - hard or overweight landing).
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C. Severe Turbulence, Hard or Overweight Landing (continued)

Item Inspection Inspection Interval

� Fuselage. Loose or missing rivets, door alignment, Each occurrence,
windows and attachments for overstress, before further flight.
cracks or damage. Wing carry through
member for overstress damage.
Stringers, bulkheads, keel beams for 
buckling, cracks, or damage. Avionics,
instruments and accessories installation
for security and operation.

� Empennage. Skins for buckling wrinkles, loose or Each occurrence,
missing rivets. Stabilator, rudder, and before further flight.
vertical fin for security of attachment 
and overstress of bolts. Ribs, stringers 
for buckling, cracks and damage.

D. Flaps Extended Above Maximum Flap Extension Speed (VFE)

Item Inspection Inspection Interval

� Flap torque tube/pushrod. Inspect for distortion. Replace as Each occurrence,
required. (See Flap Torque Tube/Pushrod before further flight.
Distortion Inspection.)

� Flaps. Inspect for damage to the skin and Each occurrence,
attach points. Replace as required. before further flight.
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E. Flood Damage, Immersion in Water

A. These guidelines are general in nature and should be applied or varied to fit the individual
aircraft according to water level, length of time of exposure and other variables. Only those
areas that might not be obvious to the mechanic are addressed.

CAUTION: MAKE ALL REPAIRS AND/OR ADJUSTMENTS IN ACCORDANCE WITH
THE APPROPRIATE PIPER MAINTENANCE MANUAL, THE COMPONENT
MANUFACTURER'S MAINTENANCE MANUAL, AND FAR PART 43. PAY
PARTICULAR ATTENTION TO SILT, CORROSION AND CONTAMINANTS.

B. Follow Piper and Lycoming Maintenance Manual procedures. If there are any questions
regarding repairs or procedures, contact your Piper Dealer’s Service Advisor (DSA).

C. Determine the water level on the aircraft. Determine which operating and/or electrical
components have been exposed to the water. 

D. If the following items were immersed, inspect them closely to determine the extent of damage:

Item Inspection Inspection Interval

� Airframe. Clean silt and contaminants from airframe. If immersed, each event,
before further flight.

� Tubular Structures. Check for internal corrosion. If immersed, each event,
(i.e. - Engine Mounts, etc.) Clean and represerve as required. before further flight.

(See Engine Mount Corrosion
Inspection, Immersion in Water,
paragraph 7-22a.)

� Wings. Inspect to ensure that contaminants If immersed, each event,
are cleaned from fuel cell areas. before further flight.

� Landing Gear and associated Jack airplane and cycle landing If immersed, each event,
Bearings, Torque Links, gear oleos and torque links before further flight.
Shimmey Dampeners, etc. to ensure proper operation.

� Control Surfaces. Remove surface, clean and check If immersed, each event,
all bearings - relube or replace before further flight.
as necessary. 
Rebalance before installation. 

� Flight Control System. Clean and inspect all cables, pulleys, If immersed, each event,
and bearings for evidence of corrosion. before further flight.
Replace corroded cables.
Re-preserve galvanized cable 
with MIL-C-11796 Class 2 (hot).

� Trim Control System. Clean and inspect all trim system If immersed, each event,
cables, pulleys, drums, bearings, before further flight.
jack screws, etc. Do not apply 
preservation to trim cables.

� Actuating Cables. Inspect "push-pull" actuating cables If immersed, each event,
for powerplant, heating and before further flight.
ventilating system, fuel system, etc.
for proper operation.
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Item Inspection Inspection Interval

� Engine. Remove, disassemble, and inspect. If immersed, each event,
Examine all parts paying particular before further flight.
attention for evidence of corrosion,
rust or contaminants imbedded on 
bearing surfaces, piston, mounting
flanges or any aluminum, magnesium 
or bronze surface that may be porous.

Remove evidence of rust, or corrosion. 
If pitting in stressed areas is found the 
part should not be reused. Silt imbedded
in porous surfaces may be removed. 
Be certain oil passages, dowel holes and 
similar hidden openings and recesses 
are thoroughly free from contaminants. 

Test electrical components and fuel 
metering devices in accordance with 
manufacturer's instructions to determine 
fitness for future use. 

Reassemble engine using new seals,
gaskets, stressed bolts nuts and 
crankshaft sludge tubes. All reused parts 
must conform with Lycoming Table of 
Limits No. SSP-1776 for fits and 
clearances.

See latest revision of Lycoming Service
Bulletin No. 357.

� Engine Accessories. Inspect. Aircraft systems that supply If immersed, each event,
either fuel or oil to the engine must be before further flight.
thoroughly cleaned, including oil cooler,
lines, valves, etc. to prevent 
contamination of the engine after
reinstallation.

� Propeller. Inspect and repair as necessary If immersed, each event,
in an authorized propeller shop. before further flight.

III - INSPECTION 04/01/09
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E. Flood Damage, Immersion in Water (continued)

Item Inspection Inspection Interval

� Electrical Systems. Replace all circuit breakers and If immersed, each event,
switches. before further flight.

Replace all solenoids, relays and 
master contactors.

Replace battery.

Disassemble all connectors; clean 
and inspect for corrosion. Replace all 
corroded or pitted connectors. Inspect 
for wire corrosion at connector.

Check all harness assemblies for
entrapped contaminants. Clean and 
check for short circuits.

Remove electric motors and electric 
pumps.

Remove all potted solid state electrical
equipment such as alternator inop. 
switches, low fuel warning switches, etc. 
Clean, dry and bench test per 
appropriate maintenance manual.

Clean and check voltage regulators and 
overvoltage relays. Replace as necessary

Clean and check aIl strobe light power 
supplies. Refer to appropriate 
maintenance manual.

Replace all fuel senders, etc.

Clean, inspect and check heated 
pitot systems.

� Autopilot System. Bench test in accordance with If immersed, each event,
(If Installed.) appropriate maintenance manual. before further flight.

Pay particular attention to clutch settings.
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E. Flood Damage, Immersion in Water (continued)

Item Inspection Inspection Interval

� Vacuum and Pitot-Static Replace gyros. If immersed, each event,
Systems. before further flight.

Replace filters.

Clean and inspect all lines, and pitot 
and static vents.

Clean and check all regulating valves.

Remove and inspect engine driven and 
auxiliary vacuum pumps.

� Induction System. Clean and inspect for silt and If immersed, each event,
corrosion. Check all ducts and gaskets. before further flight.
Replace as necessary. 

Clean and inspect all heat shrouds 
and ducting.

� Fuel System. Perform Fuel Tank/Wing Spar Corrosion If immersed, each event,
Inspection. Remove and clean before further flight.
fuel cells and fuel cells wing area. Clean
all associated lines and pumps. 

Clean and inspect all fuel tank vents,
cap vents and vent lines.

� Instruments. Clean and inspect instruments. Bench If immersed, each event,
check per appropriate maintenance before further flight.
manual.

� Heating and Ventilating Replace blower. If immersed, each event,
Systems. before further flight.

Clean and inspect all distribution boxes,
ducting and valves.

Inspect and check system control cables.
Replace corroded or binding cables.

If installed, clean and inspect air 
conditioning evaporator, condenser,
and compressor.

� Oxygen System Disconnect all lines from source and If immersed, each event,
(If installed.) outlets; clean all fittings and lines before further flight.

per MIL-I-5585A.

Remove and clean regulator valve per 
appropriate Scott publication.

Replace pressure gauge.

Replace oxygen generator units.
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E. Flood Damage, Immersion in Water (continued)

Item Inspection Inspection Interval

� Avionics Systems. Replace avionics. If immersed, each event,
before further flight.

Clean and inspect antennas 
and connectors.

� Insulation and Upholstery. Remove all wet insulation and upholstery. If immersed, each event,
Thoroughly clean and dry (or replace) before further flight.
to ensure corrosion is not promoted in
adjacent structures.
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TABLE III-II.  SERVICE PUBLICATIONS LIST

This table is a cumulative list of Piper service publications (i.e. - Service Bulletins, Service Letters, and
Vendor Service Publications) applicable to the airplane models covered by this manual, with the
following exceptions:

A. Service Bulletin (SB) Nos. 164, 202, 228, 320A, 331, 354B, 884, 1035A, and 1160; Service Letter
(SL) Nos. 177, 315, 324C, 333C, 365, 367, 380, 447, 449A, 486A, 595, 609, 633, 667A, 686,
782B, 787, 850, 851, 944, 1041, 1052, and 1069; and Vendor Service Publication (VSP) Nos. 69
and 134 have been incorporated into this manual and are not listed.

B. Service publications which have become obsolete are also not listed.

Kits are listed when installation of that single kit indicates compliance with the associated service
publication. Kits listed may be no longer available or may have been replaced.

Effectivity is listed by airplane model and year. See the individual service publication for specific serial
number applicability.

NOTE: Owners of PA-24S’s should consider service publications applicable to PA-24 airplanes of the
same model year and serial number range to be effective for their airplane(s).

Model Year Pub No. Kit No. Subject
PA-24 1958 SB 164 Various Modifications

SL 207 Oil Quick Drain Valve Assembly

SL 302 Fuel Gauge Ground Wire

SL 312 Tooling - Piper Autocontrol

1958-1959 SB 167 451-855 Oil Cooler Line Clearance

SB 168 754-205 Nose Gear Tetraction Assist Cord

SB 171 Weight and Balance

SB 172 Inspection of Control Wheel Sprocket Mounting Hole

SB 173 754-233 Aileron Balance Weight Attachment Bulkhead

SB 177 Fuel Cell Filling Instructions

SB 178 Safety Wiring ofControl Tube Guide Blocks

SB 179 Door Window, Refitting

SB 180 Fuel Cell Vent Tubes Modification

SB 187 754-221 or 
754-217 Landing Gear Safety Switches

SB 191 Aileron Hinge Bracket

SB 231A Fuel Tank Caps

SL 305 Miscellaneous Modifications

SL 310 Locking of Landing Gear Motor Arm Release

SL 314A 754-221 or 
754-217 Landing Gear Warning System

SL 316 Cabin Sealing

SL 321 Piper Autocontrol

SL 323 Defroster Operation
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TABLE III-II.  SERVICE PUBLICATIONS LIST (cont.)

Model Year Pub No. Kit No. Subject

PA-24 1958-1960 SB 192 754-334 Throttle Limit Switch Bracket

(cont.) SB 193 Fuel Cell Vent Tube Modification

SL 303A Aircraft Finish

SL 339 Insulation of Wiring at Starter Solenoid Switch

SL 364A Rubatex Blocks In Detached or Loose Wing Panels

1958-1961 SL 360 754-413 Flap Retractor

SL 366 Nose Gear Clevis

1958-1962 SL 379 754-475 Landing Gear Safety Switch Harness 

SL 445 756-911 Installation of Nose Gear Drag Link Clevis 
Reinforcement Bracket

SL 465 Drag Link Assembly

1958-1963 SL 516 760-277 & 
760-281 Modification of Fuel Cell Vent System

1958-1964 SB 218 753-865 Replacement of Vacuum Pump Spined Coupling 

SB 324 Vacuum Pump Adapter Drive Assembly

SB 362A 760-705 Rudder Balance Weight Installation

SB 394 757-436 Warning - Improper Use of Rudder Pedals

SB 411A 760-835 Stabilator Torque Tube Bearing Block

SB 464A 760-835 Inspection of Stabilator Torque Tube

SB 496 Stabilator Balance Weight Tube Replacement

SB 677 Publications for Aircraft Operation

SB 751 Spar Cap Chafing Inspection

SB 771 Parking Brake Application

SB 836A Aluminum Wire Inspection/Replacement

SB 855 Use of Automobile Gasoline in Piper Aircraft

SB 980 Shoulder Harness Installation

SB 1041 Distribution of Airborne SL No. 56 

SL 317 754-230 50 Ampere Generator Installation

SL 356 454-661 Installation of 30 Amp Cicuit Protector 
in Landing Gear Retraction System

SL 368 Lycoming Service Instruction No. 1049

SL 425 Lycoming SB No. 298

SL 464A Fuel Diaphragm Modification Bendix SB No. 18

SL 546A 757-352 Nose Gear Push-Pull Rod Assembly

SL 596A Nose Landing Gear System Product 
Advancement Information

SL 650 Inspection of Landing Gear

SL 651 760-732 Rudder Balance Weight Arm Attachment 
Angle Installation

SL 653 Lycoming Service Instruction No. 1265, 
Serrated Throttle Lever and Shaft
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TABLE III-II.  SERVICE PUBLICATIONS LIST (cont.)

Model Year Pub No. Kit No. Subject

PA-24 1958-1964 SL 682B Lycoming SB No. 367D Required Inspection of 
(cont.) (cont.) Piston Pin

SL 687 760-747 Stabilator Modification

SL 695 Edo-Aire Mitchell SL No. ML-38, 
Roll Servo Maintenance

SL 707 Hartzell SL No. 75

SL 751 Fin Front Spar Modification

SL 758 761-065V Bendix SB No. 583 Inspection of 
Bendix Ignition Switches

1959 SL 311 PA-24 1959 Owners Handbook

1959-1960 SB 190A 754-308 Insulation-Cabin Heat Induction System

SL 325 754-293 Front Cabin Window Defroster Kit

SL 346 Relocation of Safety Belt Buckle - Right Front Seat Only

1959-1963 SB 216 756-756 Fuel Cell Drain Modification

1959-1964 SB 1022 460-632 Distribution of Purolator SB 090298.01

1960 SL 347 754-358 Installation of Dry Vacuum Pump Exhaust Tube

1960-1961 SB 201 Replacement of DryVacuum Pumps

1960-1962 SL 370 Modification to Engine Breather Line

SL 373 Airborne Mechanisms Dry Vacuum Pumps 
Models 113A1 and 113A5

1960-1963 SL 404 Inspection of Pitch Servo 

1960-1964 SB 1026 753-910 Distribution of Parker Hannifin Airbourne SL No. 48 

1961 SB 197 455-929 Replacement of Brake Master Cylinder

SB 205 Circuit Protector Wiring, Inspection

SB 208 Gascolator Bowl Drain Valve

SL 352 754-380 Modification of Windshield Defroster System

1961-1962 SB 210 754-484 Replacement or Modification of Muffler Shrouds

1961-1964 SL 638A Edo-Aire Mitchell SL No. ML-35

1962-1963 SB 211 754-492 Main Fuel Cell Cavity Modification

PA-24-250 1958 SB 164 Various Modifications

SL 207 Oil Quick Drain Valve Assembly

SL 302 Fuel Gauge Ground Wire

SL 312 Tooling - Piper Autocontrol

1958-1959 SB 167 451-855 Oil Cooler Line Clearance

SB 168 754-205 Nose Gear Retraction Assist Cord

SB 171 Weight and Balance

SB 172 Inspection of Control Wheel Sprocket Mounting Hole

SB 173 754-233 Aileron Balance Weight Attachment Bulkhead

SB 177 Fuel Cell Filling Instructions

SB 178 Safety Wiring ofControl Tube Guide Blocks

SB 179 Door Window, Refitting
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TABLE III-II.  SERVICE PUBLICATIONS LIST (cont.)

Model Year Pub No. Kit No. Subject

PA-24-250 1958-1959 SB 180 Fuel Cell Vent Tubes Modification

(cont.) (cont.) SB 187 754-221 or 
754-217 Landing Gear Safety Switches

SB 191 Aileron Hinge Bracket

SB 231A Fuel Tank Caps

SL 305 Miscellaneous Modifications

SL 310 Locking of Landing Gear Motor Arm Release

SL 314A 754-221 or 
754-217 Landing Gear Warning System

SL 316 Cabin Sealing

SL 321 Piper Autocontrol

SL 323 Defroster Operation

1958-1960 SB 192 754-334 Throttle Limit Switch Bracket

SB 193 Fuel Cell Vent Tube Modification

SL 303A Aircraft Finish

SL 339 Insulation of Wiring at Starter Solenoid Switch

SL 364A Rubatex Blocks In Detached or Loose Wing Panels

SL 481 757-058 Muffler and Tailpiper Support

1958-1961 SL 360 754-413 Flap Retractor

SL 366 Nose Gear Clevis

SL 444 751-268 Installation of Special Steel Fittings on 
Auxiliary Fuel Pumps

1958-1962 SL 379 754-475 Landing Gear Safety Switch Harness 

SL 445 756-911 Installation of Nose Gear Drag Link Clevis 
Reinforcement Bracket

SL 465 Drag Link Assembly

1958-1963 SL 414 756-777 & 
756-778 Modification of Exhaust Stack, Right Side

SL 516 760-277 & 
760-281 Modification of Fuel Cell Vent System

1958-1964 SB 218 753-865 Replacement of Vacuum Pump Spined Coupling 

SB 224 756-923 Mitchell Bulletin A55 - Modification of Pitch Servo

SB 324 Vacuum Pump Adapter Drive Assembly

SB 362 VNE Speed Limit

SB 362A 760-705 Rudder Balance Weight Installation 
(Does not cancel SB 362)

SB 394 757-436 Warning - Improper Use of Rudder Pedals

SB 411A 760-835 Stabilator Torque Tube Bearing Block

SB 464A 760-835 Inspection of Stabilator Torque Tube

SB 496 Stabilator Balance Weight Tube Replacement

SB 677 Publications for Aircraft Operation
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TABLE III-II.  SERVICE PUBLICATIONS LIST (cont.)

Model Year Pub No. Kit No. Subject

PA-24-250 1958-1964 SB 751 Spar Cap Chafing Inspection

(cont.) (cont.) SB 771 Parking Brake Application

SB 836A Aluminum Wire Inspection/Replacement

SB 855 Use of Automobile Gasoline in Piper Aircraft

SB 980 Shoulder Harness Installation

SB 1041 Distribution of Airborne SL No. 56 

SL 317 754-230 50 Ampere Generator Installation

SL 356 454-661 Installation of 30 Amp Cicuit Protector in 
Landing Gear Retraction System

SL 368 Lycoming Service Instruction No. 1049

SL 420A Removal of Vanes From Throat of Carburetor Air Box

SL 425 Lycoming SB No. 298

SL 435 Relocation of Nose Wheel Steering Tube Boot

SL 464A Fuel Diaphragm Modification Bendix SB No. 18

SL 546A 757-352 Nose Gear Push-Pull Rod Assembly

SL 596A Nose Landing Gear System Product 
Advancement Information

SL 650 Inspection of Landing Gear 

SL 651 760-732 Rudder Balance Weight Arm Attachment 
Angle Installation

SL 653 Lycoming Service Instruction No. 1265, 
Serrated Throttle Lever and Shaft

SL 682B Lycoming SB No. 367D Required Inspection of 

Piston Pin

SL 687 760-747 Stabilator Modification

SL 695 Edo-Aire Mitchell SL No. ML-38, 
Roll Servo Maintenance

SL 707 Hartzell SL No. 75

SL 751 Fin Front Spar Modification

SL 758 761-065V Bendix SB No. 583 Inspection of Bendix 
Ignition Switches

VSP 148 Lycoming SB No. 554 and SB No. 554 Supplement 1

VSP 152 Lycoming SB No. 554 Supplement 3

VSP 170 Lycoming SB No. 566 Crankshaft Replacement

VSP 170A Lycoming SB No. 566 Supplement 1 
Crankshaft Replacement

VSP 174 Lycoming SB No. 569 Crankshaft Retirement

1959 SL 311 PA-24 1959 Owners Handbook

1959-1960 SB 190A 754-308 Insulation-Cabin Heat Induction System

SL 325 754-293 Front Cabin Window Defroster Kit

SL 346 Relocation of Safety Belt Buckle - Right Front Seat Only
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TABLE III-II.  SERVICE PUBLICATIONS LIST (cont.)

Model Year Pub No. Kit No. Subject

PA-24-250 1959-1963 SB 216 756-756 Fuel Cell Drain Modification

1959-1964 SB 1022 460-632 Distribution of Purolator SB 090298.01

1960 SL 347 754-358 Installation of Dry Vacuum Pump Exhaust Tube

1960-1961 SB 201 Replacement of DryVacuum Pumps

1960-1962 SL 370 Modification to Engine Breather Line

SL 373 Airborne Mechanisms Dry Vacuum Pumps 
Models 113A1 and 113A5

1960-1963 SL 404 Inspection of Pitch Servo 

SL 412A 756-775 Muffler and Tailpipe Support

1960-1964 SB 1026 753-910 Distribution of Parker Hannifin Airbourne SL No. 48 

SL 345 Hartzell SB No. 75 - Inspection of Hartzell Governor for 
Presence of Vent Hole

1961 SB 197 455-929 Replacement of Brake Master Cylinder

SB 205 Circuit Protector Wiring, Inspection

SB 208 Gascolator Bowl Drain Valve

SL 352 754-380 Modification of Windshield Defroster System

1961-1962 SB 210 754-484 Replacement or Modification of Muffler Shrouds

SL 397 Inspection of Alternate Air Door Hinge Pin

1961-1963 SL 393 481-686 Replacement of Bendix Fuel Pump

1961-1964 SB 456A Warning Placard Replacement

1961-1966 SL 638A Edo-Aire Mitchell SL No. ML-35

1962 SL 372 Landing Gear Switch

SL 382 Redesigned Landing Gear Seletor Switch Knob

1962-1963 SB 211 754-492 Main Fuel Cell Cavity Modification

SB 212 756-700 Engine-Drive Fuel Pump Installation of Vent Lines

SL 395 Flap Retraction Springs

1962-1964 SL 434 Lycoming Service Instruction No. 1110 
(Carburetted engines only)

1964 SB 1022 460-632 Distribution of Purolator SB 090298.01

SL 431 756-831 Insulation of Motor Mounts

SL 434 Lycoming Service Instruction No. 1110 
(Carburetted engines only)

1964-1966 SL 638A Edo-Aire Mitchell SL No. ML-35

1964-1970 SB 324 Vacuum Pump Adapter Drive Assembly

1964-1971 SL 574 Revision to Emergencey Gear Checklist

1964-1972 SB 362 VNE Speed Limit

SB 362A 760-705 Rudder Balance Weight Installation 
(Does not cancel SB 362)

SB 394 757-436 Warning - Improper Use of Rudder Pedals

SB 411A 760-835 Stabilator Torque Tube Bearing Block 

SB 464A 760-835 Inspection of Stabilator Torque Tube Bearing
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TABLE III-II.  SERVICE PUBLICATIONS LIST (cont.)

Model Year Pub No. Kit No. Subject

PA-24-250 1964-1972 SB 496 Stabilator Balance Weight Tube Replacement

(cont.) (cont.) SB 511A 761-032 & Oxygen System Outlet Refinement
752-583

SB 515 Control Cable Ball Joint Retainer Installation

SB 751 Spar Cap Chafing Inspection

SB 771 Parking Brake Application

SB 836A Aluminum Wire Inspection/Replacement

SB 980 Shoulder Harness Installation

SB 1026 753-910 Distribution of Parker Hannifin Airbourne SL No. 48 

SB 1041 Distribution of Airborne SL No. 56 

SL 464A Bendix SB No. 18

SL 596A Nose Landing Gear System Product 
Advancement Information

SL 627 Propeller Installation

SL 650 Inspection of Landing Gear 

SL 651 760-732 Rudder Balance Weight Arm Attachment 
Angle Installation

SL 653 Lycoming Service Instruction No. 1265, 
Serrated Throttle Lever and Shaft

SL 682B Lycoming SB No. 367D Required Inspection of 
Piston Pin

SL 687 760-747 Stabilator Modification

SL 695 Edo-Aire Mitchell SL No. ML-38, 
Roll Servo Maintenance

SL 707 Hartzell SL No. 75

SL 751 Fin Front Spar Modification

SL 758 761-065V Bendix SB No. 583 Inspection of 
Bendix Ignition Switches

PA-24-260 1965 SB 224 756-923 Mitchell Bulletin A55 - Modification of Pitch Servo

1965-1966 SL 469 756-997 Replacement of Baggage/Passenger Allowance Placard

SL 478 Inspection of Baggage Door Latch Enlargements

1965-1968 SB 861 760-516 Heated Alternate Air Induction System Installation

SL 518 760-289 Modification of Exhaust Mufflers

1965-1969 SB 805A TRW Hartzell Propeller SB No. 142B 
(O-ring Deterioration)

1965-1972 SB 677 Publications for Aircraft Operation

SB 855 Use of Automobile Gasoline in Piper Aircraft

SL 636 Prestolite SB No ASM-8, Alternator Fan Replacement

VSP 148 Lycoming SB No. 554 and SB No. 554 Supplement 1 

VSP 152 Lycoming SB No. 554 Supplement 3 

VSP 170 Lycoming SB No. 566 Crankshaft Replacement
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TABLE III-II.  SERVICE PUBLICATIONS LIST (cont.)

Model Year Pub No. Kit No. Subject

PA-24-260 1965-1972 VSP 170A Lycoming SB No. 566 Supplement 1 
(cont.) (cont.) Crankshaft Replacement

VSP 174 Lycoming SB No. 569 Crankshaft Retirement

1968 SB 280 Case Leakage of R.C. Allen Artificial Horizon

SL 511 760-181 Modification to the Auxiliary Power 
Receptacle Installation

1968-1969 SL 543 760-351 Induction System Drain Tube Relocation

1968-1970 SL 565 Rear Cabin Dome Light Mounting Screw

SL 566 760-472 Autopilot Servo Spacer Bushing Installation

SL 569 760-463 Engine Compartment Modifications

1968-1971 SB 336 760-532V Vertically Adjustable Seat Frame Tube Replacement

1968-1972 SB 456A Warning Placard Replacement

SB 527 756-047 Electric Trim Switch Modification

SL 648 Battery Ground Inspection and Modification

1969-1971 SL 605 Reissue of Owner’s Handbook (Turbocharged Only)

1969-1972 SB 798 Turbo Marking Removal

SL 718 “Bendix Magneto Bulletin No. 566, 
Reference Lycoming SB No. 373”

1972 SL 617B Piper Automatic Locator Transmitter Replacement

PA-24-400 1964 SB 224 756-923 Mitchell Bulletin A55 - Modification of Pitch Servo

SB 238 757-099 Fuel Purge Valve Hose Replacement

SB 394 757-436 Warning - Improper Use of Rudder Pedals

SB 411A 760-835 Stabilator Torque Tube Bearing Block 

SB 456A Warning Placard Replacement

SB 464A 760-835 Inspection of Stabilator Torque Tube Bearing 

SB 511A 761-032 & 
752-583 Oxygen System Outlet Refinement

SB 515 Control Cable Ball Joint Retainer Installation

SB 677 Publications for Aircraft Operation

SB 751 Spar Cap Chafing Inspection

SB 771 Parking Brake Application

SB 836A Aluminum Wire Inspection/Replacement

SB 855 Use of Automobile Gasoline in Piper Aircraft

SB 980 Shoulder Harness Installation

SB 1026 753-910 Distribution of Parker Hannifin Airbourne SL No. 48 

SB 1041 Distribution of Airborne SL No. 56 

SL 433 755-881 Installation of Placard (Cowl Flaps Open)

SL 437 450-771 Replacement of Fuel Gauge Assembly

SL 440 Engine Compartment Changes

SL 446 756-902 Fuel Leakage At the Fuel Cell Gauge

SL 451 756-922 Fuel System Purging Valve
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TABLE III-II.  SERVICE PUBLICATIONS LIST (cont.)

Model Year Pub No. Kit No. Subject

PA-24-400 1964 SL 453 756-306 Engine Mount Refinishing

(cont.) (cont.) SL 459 Mixture Control Cable Shield

SL 470 492-671 Starter Vibrating

SL 546A 757-352 Nose Gear Push-Pull Rod Assembly

SL 596A Nose Landing Gear System Product 
Advancement Information

SL 638A Edo-Aire Mitchell SL No. ML-35

SL 650 Inspection of Landing Gear

SL 665A Lycoming Service Instruction No. 1280A, 
Rotator Type Intake Valves

SL 682B Lycoming SB No. 367D Required Inspection of 
Piston Pin

SL 695 Edo-Aire Mitchell SL No. ML-38, 
Roll Servo Maintenance

SL 707 Hartzell SL No. 75

SL 751 Fin Front Spar Modification

SL 758 761-065V Bendix SB No. 583 Inspection of 
Bendix Ignition Switches

VSP 174 Lycoming SB No. 569 Crankshaft Retirement
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SECTION IV

STRUCTURE

4-1. Introduction.

This section covers the removal and installation procedures for the main structural components, for
checking and balancing the control surfaces and minor repairs. No major structural repairs are
recommended. Minor replacement of skins may be made providing there is no internal damage. Minor
repairs such as patching the skin, welding, etc., may be made in accordance with the methods,
techniques and practices set forth in Federal Aviation Administration, Advisory Circular 43.13-1, latest
revision. It may be necessary to cut access holes to make skin repairs in some areas of the aircraft. Refer
to Figure 4-14 for typical access holes. 

CAUTION: SKIN REPAIRS MUST RESULT IN A SURFACE WHICH IS AS STRONG AS THE
ORIGINAL SKIN. (REFER TO PARAGRAPH 4-47, STRUCTURAL REPAIRS.) 

NOTE: When torquing various assemblies standard torque values are to be used as found in Section II
of this manual or FAA Advisory Circular 43.13-1 latest revision, unless otherwise stated in this
manual. 

The disassembly, assembly, and rigging of component parts to the various control surfaces can be found
in Section V.

4-2. Description.

The structures of the PA-24 are of sheet aluminum, completely primed with zinc chromate and covered
with acrylic lacquer on the exterior surfaces.

The fuselage is an all metal semi-monocoque construction comprised of bulkheads, stringers, stiffeners
and longitudinal beams to which the outer skin is riveted. 

Each wing airfoil section is a full cantilever laminar flow type. The full length beam type main spar is
joined with high strength butt fittings in the center of the fuselage, making in effect a continuous main
spar.

The all metal empennage group is a full cantilever design consisting of a vertical fin. rudder, and
stabilator with a trim cab. The stabilator and vertical fin have two channel main spars running full length.
The stabilator is attached to the fuselage by a torque tube supported by bearing blocks.

4-3. Removal.

4-4. Removal Of Wing Assembly.

The major sub assemblies of the wing may be removed individually or the wing may be removed as a
unit. To remove the wing, a fuselage supporting cradle is required, also a wing support.

4-5. Removal Of Wing Tip.

A. Remove the screws holding the wing tip to the wing. 

B. Pull the wing tip far enough off to disconnect the navigation light wire at the quick-disconnect
fitting; then remove the wing tip. 
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4-6. Removal Of Landing Light And Housing. (Refer to Figure 4-1.)

A. Remove wing tip. 

B. Remove the sheet metal screws from the landing light window assembly (1).

C. Remove the machine screws and clamps (2) holding the lamp (3).

D. Pull the lamp forward and remove the electrical leads (4) from rear of the lamp; then remove the
clamp.

E. To disassemble the landing light housing, remove the screws located in the corner of the housing. 

F. Make sure that the electrical leads to the lamp are disconnected prior to removal and that the lamp
is not dropped when the front clamp and rear bracket are separated.

4-7. Removal Of Aileron.

A. Disconnect the aileron control rod at the inboard aileron hinge. 

B. Remove the hinge bolts, keeping track of the location of the spacer washers. 

C. Pull the aileron straight off the wing to allow the counter-weight to clear.

Figure 4-1.  Landing Light Installation
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4-7a. Aileron Nose Rib 100 Hour Inspection.

NOTE: The following incorporates the inspection requirements of Piper Service Letter No. 850, dated
April 18, 1979, as referenced in AD 79-20-10.

For airplanes which have not installed Piper Kit No. 763-893, each 100 hours time-in-service inspect the
two aileron nose ribs/bulkheads in the area where the aileron balance arm attaches for cracks. Inspect
both right and left ailerons as follows:

NOTE: If the aileron spar and aileron reinforcement plates show no evidence of cracks, and if Piper Kit
No 763-893 is installed, this recurring inspection requirement is relieved.

A. Remove aileron from aircraft.

B. Using a 10X magnifier, visually inspect the two aileron nose bulkheads in the area where the
aileron balance weight arm attaches for cracks.

C. If no cracks are found reinstall aileron. Rig per paragraph 5-11 and lubricate per paragraph 2-85. 

D. If cracks are found in either bulkhead, remove the balance arm and bulkhead, and with 10X
magnifier, visually inspect the spar and the aileron reinforcement plate (see Comanche Parts
Catalog, P/N 752-464) for cracks.

1. If cracks are found in an aileron nose bulkhead only, order and install Aileron Nose Rib
Reinforcement Kit, Piper Kit No. 763-893, before further flight.

2. If any cracks are found in the Aileron Spar (P/N 20213-00) or Aileron Reinforcement Plate
(P/N 20234-22), replace it (them), as well as installing Kit No. 763-893, above.

3. Reinstall balance arm and then reinstall aileron. Rig per paragraph 5-11 and lubricate per
paragraph 2-85.

E. Make an appropriate logbook entry documenting completion of this inspection.

4-8. Removal Of Flap (Manually Operated).

A. Remove the access plate to the flap bellcrank located on the rear-under side of the wing at
approximately the center of the flap.

B. Disconnect the flap control rod end bellcrank, return spring at the bellcrank.

C. Remove the hinge bolts.

D. Pull the flap straight off the wing.

4-9. Removal Of Flap. (PA-24-250 Electrically Operated And PA-24-260) 

A. Remove the access plate to the flap bellcrank located on the rear-under side of the wing at
approximately the center of the flap. Remove the main gear wheel well splash pan.

B. Located at the rear inboard portion of the right wing is a combination flap return and step lock. By
entering through the wheel well, release spring tension and disengage the step lock. In the left wing
is a flap return spring only, release the spring tension.

C. Disconnect the flap control rod and bellcrank return spring at the bellcrank.

D. Under the inboard end of the right flap is an access plate to the step lock return cable. Back the adjusting
nut off the cable end. The left wing, disconnect the flap return cable at the leading edge of the flap.

E. Remove the top rollers from the flap brackets. After the top rollers are removed, the flap will swing
forward allowing access for the removal of the lower rollers. Remove the flap.
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4-10. Removal Of Flap. (PA-24-400)

A. Remove the access plate to the flap bellcrank located on the rear-under side of the wing. Remove
the main gear wheel well splash pan. 

B. A flap step lock unit is located at the rear-inboard portion of the right wing. Enter through the wheel
well and release the spring tension and disengage the step lock. 

C. Disconnect the flap control rod at the bellcrank. 

D. Under the inboard end of the right flap is an access plate to the flap step lock return cable. Back the
adjusting nut off the cable end. Remove the top rollers from the flap brackets. The flap will swing
forward allowing access for removal of the lower rollers. Remove the flap. 

4-11. Removal Of Wing.

A. Remove wing root fairings, all wing inspection panels, and the bottom fuselage access panel.

B. Drain the gas from the wing to be removed. (Refer to Draining Fuel System, Section II.)

C. Drain the brake lines and reservoir. (Refer to Draining Brake System, Section II.)

D. Remove the front and rear seats. 

E. Set the aircraft on jacks. (Refer to Jacking, Section II.)

F. Remove front floorboard and main spar cover panels.

G. Disconnect aileron balance cables at aileron bellcranks and aileron control cables at center of fuselage.

NOTE: The aft arm of the aileron bellcrank and splice sleeve of the aileron control cable is marked
with red paint to indicate correct cable hook up. If the bellcrank or cable is not marked,
mark before disconnecting. Use caution that the correct cables are marked. 

H. Disconnect flap control cables at center of fuselage. (PA-24-180, PA-24-250 and PA-24-260)

I. Disconnect flap control cable from within the wing. (PA-24-400) 

J. Disconnect the fuel lines at the wing butt. 

K. Disconnect the airspeed lines.

L. Disconnect gear control cables from retraction mechanism at main gear.

M. Disconnect brake line and electrical wiring. 

N. Arrange a suitable fuselage and wing support cradle. Remove wing jacks.

O. Remove the front and rear spar bolts. Within the fuselage, remove the main spar bolts at the spar
splice and side of fuselage.

P. Remove the wing. 

4-12. Removal Of Empennage. 
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4-13. Removal Of Rudder. 

A. Remove the tail cone fairing 

B. Disconnect the navigation lights at the wire quick-disconnect 

C. Disconnect the control cables from the rudder horn. 

D. Disconnect the rudder horn from the lower rudder hinge bracket. 

E. Disconnect the two hinge bolts and remove the rudder. 

4-14. Removal Of Fin. 

A. Remove the tail fairing and rudder. (Refer to paragraph 4-13.) 

B. Disconnect the antenna wire from the fuselage assembly with the quick-disconnect fitting located at
the lower forward position of the fin. 

C. If the quick-disconnect is not installed, remove the antenna from the top of the fin and separate the
coaxial cable from the antenna. 

D. Connect a fish line to the coaxial cable before removing it from the fin to facilitate installation. 

E. Remove the bolts at the rear attachment bracket of the fin. 

F. Remove the bolts at the front attachment bracket of the fin. 

4-15. Removal Of Stabilator. 

A. Disconnect the stabilator trim control rod. 

B. Remove the bolt connecting the left and right stabilator tab. 

C. Remove four bolts attaching the stabilator to the torque tube. 

D. Slide the stabilator from the torque tube. 

4-16. Removal Of Stabilator Trim Tab. 

A. Disconnect the stabilator trim control rod. 

B. Remove the stabilator trim hinge pin. Straightening the hinge pin to remove it may enlarge the
hinge pin holes. It is recommended to cut the hinge pins before removing and replace with new
pins. 
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4-16a. Stabilator Torque Tube Assembly Ten Year Inspection.

Each ten years time-in-service, inspect as follows.

A. Gain access to the Stabilator Torque Tube Assembly by removing the aft fairing, aft fuselage access
panel and stabilator halves.

B. Inspect for corrosion on the inside and outside surface of the torque tube and the condition of the
bolts on the inside of the torque tube. 

C. Inspect condition of bearings, bearing blocks and attach fittings inside the fuselage.

D. Inspect condition of balance weight tube attachment fitting and control horn. 

E. If no corrosion is found, lubricate per Lubrication Chart, Section II and re-install the stabilator
halves, fuselage fairings, and aft fuselage access panel. Proceed to step G.

F. If corrosion or wear is found other than on the torque tube itself, order replacement parts through
your Piper Aircraft Inc. authorized dealer, or repair per the corrosion removal procedures in the
latest revision of AC 43.13-1. If surface corrosion is found on the stabilator torque tube, removal of
corrosion is permitted only to the extent noted in Table IV-I. Where cadium plating has been
removed from outside of the torque tube, apply a brush coat of cadium plate per MIL-STD-865.
Where paint has been removed from the inside of the torque tube, apply 2 swab coats of epoxy
primer. Treat all other reworked items with Dinitrol AV8 or CRC Protector 100 Corrosion Inhibitor.

G. Make a logbook annotation indicating compliance with inspection. For torque tubes, which cannot
be cleaned up within the noted limits, replace with the kits noted in Table IV-II.

4-17. Removal Of Fuselage Components. 

4-18. The fuselage is the basic structure. Repairs may be accomplished within the limitations described in
paragraph 4-2. Modifications to the fuselage are permissible if they do not involve alterations to the
primary structure. It is recommended that the manufacturer be contacted for information regarding
specific alterations proposed. 

4-19. Removal Of Door Lock Assembly. 

A. Remove door latch assembly by removing door trim upholstery and removing screws attaching
latch plate and latch assembly to door. 

B. Disconnect latch pull rod from inside door handle. 

C. Remove complete latch assembly. 

4-20. Removal Of Door Assembly. 

A. Disconnect the door stop assembly. 

B. Drive out the 1/16" roll pin securing each door hinge pin. 

C. Remove the door hinge pins and remove door. Do not let serrated plates drop out.
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TABLE IV-I.  TOLERANCE

Tube Tube
Torque Tube Minimum Minimum
Part Number Model Effectivity Outside Dia. Wall Thickness

20203-00 PA-24 24-1 to 24-102 2.3113 .105

PA-24-250 24-1 to 24-102

20203-03 PA-24 24-103 to 24-3687 2.3113 .105

PA-24-250 24-103 to 24-3687

PA-24-260 All

22655-00 PA-24-400 All 2.3113 .161

TABLE IV-II.  REPLACEMENT KITS

Model Kit P/N

PA-24 652-580

PA-24-250 652-580

PA-24-260 652-580

PA-24-400 652-581
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4-21. Installation. 

4-22. Installation Of Wing Assembly.

4-23. Installation Of Wing. (Refer to Figure 4-2.)

NOTE: When installing a “replacement” wing, a Stall Warning Flight Test is required upon completion
of wing installation. Contact Piper factory Technical Support through your Piper Dealer for
further instruction.

A. Slide the wing panels into the fuselage until the main wing spars butt against each other at the spar
center attachment fitting. Set the wing panels on trestles. 

NOTE: The flap control cables for the PA-24-400 are to be inserted into the wing as the wings are
being installed on the fuselage. 

B. Attach the wing panel rear spar to the attachment fitting on the side of the fuselage. Maximum
permissible gap between face of spar and fuselage attachment is .010 (before tightening nut). 

C. Attach the wing panel front spar to its attachment fitting. Insert the necessary spacer shims washers.

D. Attach the lower spar attachment strap and the spar support tube assembly to the bottom spar
capstrip. No gap is permissible between spar splice plates and capstrip. 

E. Attach the upper spar attachment strap and the seat support to the top spar capstrip with bolts. 

F. Attach rear of spar center support tube assembly to the attachment bracket with a bolt. 

G. Install upper rear and front spar attachment straps and the spar support tube to the spar web at the
jointure of the front wing spars. 

H. Attach the upper spar cap bracket to outer sides of the fuselage frame and install the bolt. 

I. Attach the lower spar cap to outer sides of fuselage frame and install bolts. 

J. Tighten all attachment bolts. Torque bolts securing spar splice plates to capstrip to 13 to 24 foot
pounds and all other bolts use standard torque values. 

K From fuselage assembly, connect airspeed, fuel, and brake lines and main gear control cables to
wing panels. 

L. Connect aileron control cables. 

M. Connect aileron balance cables to aileron bellcranks at outboard section of wing panels. 

N. Connect the flap cables and safety.

4-24. Installation Of Flap (Manually Operated).

CAUTION: FLAP SKINS MUST BE REPLACED IF THEY SUSTAIN DAMAGE OR EXHIBIT
CRACKS.

A. Position flap in place, lubricate (See Lubrication Chart, Section II) and install hinge bolts. 

B. Move the flap through its full travel to ascertain that there is no binding. If there is binding, inspect
flap rollers and tracks for dirt, foreign material, paint or damage. Clean, lubricate (if applicable) or
replace as necessary.

C. Connect the flap control rod and bellcrank return spring. 

D. Check flap adjustments. (Refer to Rigging Of Flap, Section V.) 

E. Install access plate and wheel well splash pan. 
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4-25. Installation Of Flap. (PA-24-250 Electrically Operated And PA-24-260.)

CAUTION: FLAP SKINS MUST BE REPLACED IF THEY SUSTAIN DAMAGE OR EXHIBIT
CRACKS.

A. Ascertain that the flap control rod is installed to the flap. 

B. Position flap in place, lubricate flap rollers and tracks (see Lubrication Chart, Section II) and install
the lower roller assemblies. (Refer to Figure 4-3.) When nylon rollers are installed lubrication of
rollers and tracks is not required. 

C. Swing the flap rearward and install the remaining roller assemblies. Move the flap through its full
travel to ascertain that there is no binding. If there is binding, inspect flap rollers and tracks for dirt,
foreign material, paint or damage. Clean, lubricate (if applicable) or replace as necessary.

D. The right flap, insert the flap return step lock cable end through the leading edge of the flap. The
left flap, connect the flap return cable to the leading edge. 

E. Connect the flap control rod and bellcrank return spring. 

F. In the right wing, by entering through the wheel well, draw the flap return step lock cable and
connect. Engage the step lock. In the left wing connect the flap return spring. 

G. Check flap rigging and adjustments. (Refer to Rigging Of Flap, Section V.) 

H. Install access plates and wheel well splash pan. 

NOTE: When installing flap rollers, position spacer washers to allow no side binding and ascertain
that the roller bushings will roll free. 

Figure 4-3.  Flap Roller Installation
(Electrically Operated)

Figure 4-4.  Aileron Bearing Installation
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4-26. Installation Of Flap. (PA-24-400) 

CAUTION: FLAP SKINS MUST BE REPLACED IF THEY SUSTAIN DAMAGE OR EXHIBIT
CRACKS.

A. Ascertain that the flap control rod is installed on the flap. 

B. Position the flap in place, lubricate the flap rollers and tracks (refer to Lubrication Chart, Section II)
and install the lower roller assemblies. (Refer to Figure 4-3.) 

C. Swing the flap rearward and install the remaining assemblies. Move the flap through its full travel
to ascertain that there is no binding. 

D. The right flap, insert the step lock cable through the leading edge. 

E. Connect the flap control rod to the bellcrank. 

F. Enter through the right wheel well and connect the step lock return spring. Engage the step lock. 

G. Check flap rigging and adjustments. (Refer to Rigging Of Flap, Section V.) 

H. Install access plates and wheel well splash pan. 

4-27. Installation Of Aileron.

CAUTION: AILERON SKINS MUST BE REPLACED IF THEY SUSTAIN DAMAGE OR EXHIBIT
CRACKS.

A. Position the aileron, lubricate (Refer to Lubrication Chart, Section II) and install the inboard hinge
bolt. (Refer to figure 4-4.) Install the outboard bolt. Place the spacer washers to allow for best
alignment of hinges. Move the aileron through its full travel to ascertain that there is no binding. 

B. Connect the aileron control rod. 

C. Check rigging and adjustments. (Refer to Rigging Of Aileron, Section V.) 

D. Install the access plate to the aileron bellcrank. 

4-28. Installation Of Landing Light And Housing. 

A. Install the landing light housing, securing with screws in each corner. 

B. Connect the electrical leads to the back of the lamp and secure the lamp to the mounting bracket.
Ascertain that the lamp will light. 

C. Install the landing light window. 

4-29. Installation Of Wing Tip. 

A. Connect the electrical leads. Ascertain that the position light will operate. 

B. Place the wing tip on the wing start all screws, then tighten. 

4-30. Standard Pitot Tube.

Attach the pitot and static lines to pitot tube assembly and install the pitot tube assembly to the bottom of
the left wing panel. 
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4-31. Heated Pitot Tube. 

A. Connect the quick-disconnect fitting on the wire for the heated pitot tube to the associated wing wires. 

B. Attach the heated pitot tube assembly to the pitot tube mounting mast on the bottom skin of the left
wing panel. 

4-32. Installation Of Empennage. 

4-33. Installation Of Fin.

A. Position the fin on the top of the fuselage aft section and align the holes in the front attachment
plate with the holes in the front attachment plate on the fuselage. Align the holes in the rear
mounting bracket of the fin with the holes in the rear attachment plate on the fuselage. 

B. Install the bolts and screws on the forward attachment plate and on the rear mounting bracket of the
fin assembly. 

C. Install the receiver antenna in the fin tip if the radio equipment is installed in the airplane. 

D. Connect the receiver coaxial cable to the root of the fin assembly if the receiver antenna is installed
on the fin. 

E. Connect the overhead sensing antenna between the fin assembly and the insulator on the top of the
fuselage center section. 

NOTE: The fin should be vertical and in line with the centerline of the fuselage. 

4-34. Installation Of Rudder. 

WARNING: ALL RUDDERS THAT HAVE BEEN REPLACED OR REPAINTED MUST BE
BALANCED BEFORE INSTALLATION PER INSTRUCTIONS IN BALANCING,
PARAGRAPH 4-51.

CAUTION: RUDDER SKINS MUST BE REPLACED IF THEY SUSTAIN DAMAGE OR EXHIBIT
CRACKS.

A. Align the two hinge brackets on the rudder with the hinges on the rear spar of the fin and install the
two hinge bolts. 

B. Connect the rudder horn to the rudder hinge bracket on the fuselage with a clevis bolt. 

C. Connect the two rudder control cables to the rudder horn with clevis bolts. 

NOTE: In the event that the lower rudder attachment bracket is ever removed or replaced, install
the four attachment bolts with the heads toward the front of the aircraft. 

4-35. Installation Of Stabilator.

WARNING: IF THE STABILATOR HAS BEEN REPLACED OR REPAINTED; OR THE TRIM TAB
HAS BEEN REPLACED OR REPAINTED; THE STABILATOR MUST BE BALANCED
BEFORE INSTALLATION. SEE PARAGRAPH 4-50.

CAUTION: STABILATOR SKINS MUST BE REPLACED IF THEY SUSTAIN DAMAGE OR
EXHIBIT CRACKS.

A. Slip the left stabilator on the stabilator torque tube and align two holes in the stabilator with holes in
the torque tube. 

B. Secure the stabilator with two bolts and torque 30-40 in.-lbs. (PA-24, PA-24-250/260) or 60-80 in.-
lbs. (PA-24-400).
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C. Install the right stabilator in a similar manner as the left stabilator. 

D. Connect inboard trailing edges of the left and right stabilator and install the bolt. 

E. Attach the stabilator trim rod to the stabilator trim tabs and install the bolt. 

F. If stabilator leading edge guards are installed, check to see that rear edges of guards fit stabilator
contour without any wrinkles or gaps. 

NOTE: Rig Empennage Group as described in Section V of this manual. 

4-36. Installation Of Tail Fairings. 

A. Install the fin root fairing. 

B. Connect the quick-disconnect fitting on the tail light wire before positioning the tail cone assembly
onto the fuselage rear bulkhead. 

C. Attach the tail cone fairing. 

4-37. Installation Of Fuselage Components.

4-38. Replacement Of Windshield. 

The windshield on the PA-24 consists of two sections which may be replaced as follows:

A. Remove windshield outside collar fairing by removing attaching screws. 

B. Remove windshield divider strip by removing attaching machine screws and nuts. 

C. Remove left or right upper interior windshield trim panel by removing attaching screws. 

D. Remove left or right interior fairing from windshield post. 

E. Windshield can now be removed by pulling it out from channels. 

NOTE: A damaged windshield should be saved since it can be used as a pattern for drilling holes in
a new windshield. 

F. Grind new windshield to fit in windshield channels and grind half holes for screws to fit in
windshield divider strip. 

G. Apply black electrical tape, Prestite number 163, over edges of windshield. 

H. Apply 125 inch 3M Sealer number 1126, manufactured by Minnesota Mining Mfg. Company,
between windshield and channels. 

I. Install new windshield in windshield channels and allow .125 inch clearance between two sections
of windshield at divider post to allow for expansion. 

J. Install windshield collar. 

K. Install interior trim panels 

L. Refer to Table II-IIA for proper torques of attachment hardware. 
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4-39. Installation of Cabin Door.

The entrance door on the Comanche is made of formed aluminum assemblies spot welded together. This
type of construction gives a ridged assembly, but still retains the flexibility needed for proper fitting of
the door. When installing a new door, follow the procedure given below:

A. Temporarily mount the new door on the fuselage using two 10-32 bolts at the hinge points. As the
door will be removed from time to time during fitting, the bolts will make the door easy to remove. 

B. Swing the door closed and check for alignment of the main door latch and the auxiliary latch with
their respective latch striker plate. If the door fails to align, remove it and reposition the two
serrated door hinge bushings. (See 1, Figure 4-5.) Repeat the above procedure until the door is
properly aligned. 

C. Once the door is properly aligned with the door frame, the procedure of trimming and fitting the
door can be started. Using a small pair of metal shears and a file, trim the door edges until there is
an approximate clearance of 1/8 inch between the fuselage skin edge and the door edge. (See Figure
4-5.) 

D. After the door is fitted, use a short piece of 1/4 inch diameter dowl and a hammer to contour the
edges of the door to align with the fuselage skin. 

E. With the door removed use sandpaper to smooth the rough edges Replace the door using the
required hinge pins, staked with roll pins. Install the door holding assembly. Apply a light coat of
oil to the latch assemblies.

Figure 4-5.  Door Installation
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4-40. Adjustment Of Door Locking Mechanism. (PA-24-250, Serial Nos. 24-2844 to 24-3284)

The following is the procedure for adjusting the door latching mechanism on the Comanche. (Refer to
Figure 4-6.) 

A. With only the door opening mechanism and handle installed, adjust rods (3) and (4) so that latches (1)
and (2) are fully extended when the door handle is in lock position (full forward): (1) retracted when (2)
is in closed position (neutral handle position - no force applied): and finally (1) and (2) retracted when
door handle is in open position (handle in full rear position.) 

B. Install lock assembly (5), using horizontal locator line, so the stop plate will contact rod (3) just before
the rod (3) starts over the center. There should be a slight amount of free handle movement at the locked
position. 

C. Adjust the automatic lock so that arm (6) will engage the spring loaded pawl on (7), move the stop plate
into the locked position, and then free itself of the pawl in its remaining motion. These actions are
accomplished during locking movement of the door handle. 

D. Before the door may be opened. button (8) must be pulled up to allow the pawl on strap (7) to clear arm
(6) and return the lock to the unlocked position. Adjustment for this operation is made by bending arm
(6) and/or strap (7), it is important to note here that button (8) must be free of excess friction in the
rubber grommet. 

E. Now install rod (9) while the locking mechanism is in locked position. Adjustment should be made so
that the stop plate is completely unlocked before the forward tab on rod (9) engages plate (10). These
adjustments are made by bending the forward tab and secondary push rod on assembly (9). 

Figure 4-6.  Door Locking Mechanism PA-24-250, Serial Nos. 24-2844 to 24-3284
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4-41. Installation And Adjustment Of Door Locking Mechanism. (PA-24-250 Serial Nos. 24-3285 and up,
PA-24-260 and PA-24-400) (Refer to Figure 4-7.) 

A. Install the upper (1) and lower (2) latch assemblies. 

B. Install latch cable assembly (3) and connect the clevis rod end to the upper latch. Allow
approximately three threads of the cable end exposed from the clevis, tighten the lock nut. 

C. Lubricate and install latch plate (4), door lock release (7) and latch spring (5). 

D. Lubricate and install the door handle shaft-plate assembly (6). With the latch plate in locked
position, draw the door handle up and to the rear allowing the pawl of the handle-plate assembly (6)
to catch the latch plate (4) as shown in Figure 4-7. 

E. Align the latch cable clevis end (8) holes with the lower hole of the handle-plate assembly (6).
Ascertain that the clevis pin will slip freely through these holes. Remove the pin and take in one
turn if adjustment is with a cable that has been previously installed and two turns with a new cable.
Install the pin and safety. Check that tube (9) will rotate freely. 

F. Install door latch tube assembly (10), and pin, safety at the handle-plate assembly. Install cover (1)
and secure. 

G. Install the latch tube clevis end to the lower latch assembly. Adjust the clevis to allow the inside
handle to operate when the outside handle is moved in and out through its three positions. The
outside handle should lock flush with its frame. 

Figure 4-7.  Door Locking Mechanism PA-24-250, Serial Nos. 24-2844 to 24-3284
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H. Install door lock release tube (12) and spring (13). Adjust to allow the forward portion of the
outside handle to move out finger width when the rearward portion is depressed. 

I. Check the operation of the latch handle and ascertain that the upper and lower latches (1 and 2) are
fully extended when the door handle is in a locked position (full forward), the upper latch (1) is
retracted when the lower latch is in closed position (neutral handle position, no force applied) and
both latches are retracted when the handle is in open position (full rear). 

J. Ascertain that the flat portion of the door lock release tube (12) is 90° to the flat of the latch plate
(4). 

K. Lock all clevis rod ends and safety all pins. Install the door trim. 

4-42. Installation Of ADF Loop Antenna. (Fixed and Rotor type) 

A. Locate the ADF loop antenna mounting opening on the bottom of the fuselage and connect the two
antenna couplings to the unit from inside the fuselage. This will pertain to both types of antennas. 

B. Place the corrector loop over the antenna loop and install the four No. 8-32 mounting screws, then
install loop housing with eighteen No. 8-32 machine screws. 

C. If the fixed type loop is used, installation will consist only of connecting the antenna leads and
mounting unit to the fuselage surface. 

4-43. Installation Of Marker Beacon Antenna.

A. Mount the marker beacon antenna on the bottom rear skin of the fuselage forward section. 

B. Connect the antenna lead-in wire to the insulator mounted on the bottom rear skin of the fuselage. 
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4-43a. Electrical Bonding

A. General (PIR-PPS55006, Rev. Z)

All electrical and electronic equipment and specified components shall be installed in such a
manner as to provide a continuous low resistance path (bonds) from the equipment
enclosure/component to the airplane structure. Bonds must be installed to ensure that the structure
and equipment are electrically stable and free from the hazards of lightning, static discharge,
electrical shock, etc.

1. All parts shall be bonded with as short a lead as possible.

2. All bonding surfaces shall be cleaned prior to the installation of the bonded joint.

3. All nuts used in bonding shall be of the self-locking type. (Do Not use fiber-locking type).

4. All electrical bonding shall be accomplished without affecting the structural integrity of the
airframe.

B. 100 Hour Inspection (PIR-AC 43.13-1, Rev. B.)

Each 100 hours, visually inspect shield and shield terminations of each electrical harness for
integrity, condition, and security. If electrical arcing is evident, check for intermittent contact
between conducting surfaces. Arcing can be prevented by bonding or insulation, as appropriate.

Inspect the components listed in Table IV-III as follows:

1. Bond connections shall be secure and free from corrosion.

2. Bonding jumpers installed so as not to interfere in any way with the operation of moveable
components of the aircraft.

3. No self-tapping screws used for bonding purposes.

4. Exposed conducting frames or parts of electrical or electronic equipment should have a low
resistance bond of less than 2.5 millohms to structure. If the equipment design includes a
ground terminal or pin, which is internally connected to such exposed parts, a ground wire
connection to such terminal will satisfy this requirement.

5. Parts shall be bonded directly to the primary structure rather than to other bonded parts.

6. Where aluminum or copper is bonded to dissimilar metallic structures, ensure installed
hardware (typically washers) is as called out in the parts catalog to minimize electrolytic
corrosion and ensure the hardware should corrode first.

C. On Condition Inspection 

Whenever any electrically bonded component (see Table IV-III) is removed and reinstalled, or
visual inspection reveals the electrical bonding to be suspect, measure resistance between
component and aircraft structure. 

To ensure proper operation and suppression of radio interference from hazards, electrical bonding
of equipment must not exceed the maximum allowable resistance values specified in Table IV-III.

1. Measurements should be performed after the grounding and bonding mechanical connections
are complete to determine if the measured resistance values meet the basic requirements.

2. A high quality test instrument (AN/USM-21A or equivalent) will accurately measure the very
low resistance values specified.

3. Another method of measurement is the millivolt drop test as shown in Figure 4-7a.
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Figure 4-7a.  Millivolt Drop Test

COMPONENT SURFACE AIRCRAFT STRUCTURE SURFACE

BONDING STRAP

28 VDC SOURCE

-

+

AMMETER

VOLT METER

MV

A
R1

Adjust rheostat (R1) so that ammeter (A)
reads 10 Amps.

Resistance in milliohms is then the reading 
on the volt meter (i.e. - millivolts (MV)) 
divided by the amps (10) set on the  
ammeter. For example, where MV equals
30:

30 MV
10 AMPS

= .003 OHMS RESISTANCE

TABLE IV-III.  ELECTRICAL BONDING RESISTANCE INDEX

Maximum Allowable
Component Resistance Value in Ohms
Engine Mount(s) .003
Generator(s) .010
Ailerons .003
Elevator / Stabilator .003
Rudder .003
Alternator(s) .010
Trim Tab(s)

Conventional Hinge .003
Piano Hinge .010

Instrument Panel Inserts .010
Exterior Lights Mounted on Non-Conductive Material .003
Avionics ‘Black Boxes’ .003

NOTE: Harnesses should be installed and connected for this check, internal chassis 
wiring through the connector to ground is permissible for this grounding.

Battery Ground Point .010
Static wick mounting plates (TCO Model B-4) P/N 452-094 1.00
NOTE: Where jumper wires or cables are used to accomplish a proper bond, resistance between the

jumper terminal and the component or structure shall not exceed .001 ohms. The controlling
points for measuring resistance will be within the limits of the cleaned area to be bonded and
within 1/4 inch of the exterior limits of the bonding jumper terminal or material called for in
the bill of materials of the drawing.
Resistance to ground will be measured from wire terminal to structure for electrical /
electronic equipment not internally grounded and from mounting flange to structure for
equipment that is internally grounded.
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4-43b. Metal Wire Stitching Repair. (See Figure 4-7b.) (PIR-PPS20024, Rev. A.)

CAUTION: METAL/WIRE STITCHING (AND THE ALTERNATE METHOD OF JOINING
DESCRIBED BELOW) SHALL ONLY BE USED FOR NON-STRUCTURAL, NON-
LOAD CARRYING APPLICATIONS.

A metal/wire stitching process is used to staple fabric and rubber seal materials to engine baffles and
some composite materials. The following alternate method of joining is approved for field use when
replacing these fabric and rubber seal materials. 

Alternate (Rivet) Method of Joining.

(1) Substitute two rivets in lieu of each staple where stitching was previously used or is specified.
Maintain a minimum of .75 inch spacing between rivets. 

(2) When materials being joined include Stainless Steel, Galvanized Steel or Steel, use:

(a) MS20615M4 Rivet (Monel) and NAS1149CN432R Washer (See Figure 4-7b.) 

(b) Install with manufactured (factory) head against hardest material. Install washer against
opposite side of joint and upset rivet (bucktail) against washer. 

(3) When materials being joined include only aluminum and nonmetallic materials use:

(a) MS20470A4 Rivet and NAS1149DN432H Washer (See Figure 4-7b.) 

(b) Install with manufactured (factory) head against hardest material. Install washer against
opposite side of joint and upset rivet (bucktail) against washer. 
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Figure 4-7b.  Metal Wire Stitching Repair

When materials being joined include Stainless Steel, Galvanized Steel or Steel, use: 

MS20615M4 Rivet (Monel) 
NAS 1149CN432R Washer 

Install with manufactured (factory) head against hardest material. Install washer against 
opposite side of joint and upset rivet (bucktail) against washer. 

NAS 1149CN432R Washer 

MS20615M4 Rivet (Monel) 

When materials being joined include only aluminum and nonmetallic materials use: 

MS20470A4 Rivet 
NAS 1149DN432H Washer 

Install with manufactured (factory) head against hardest material. Install washer against 
opposite side of joint and upset rivet (bucktail) against washer. 

NAS 1149DN432H Washer 

MS20470A4 Rivet (Soft AI) 
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4-44. Fiberglas Repairs.

The repair procedure in this manual will describe the methods for the repair of fiberglas reinforced
structures. Paragraph 4-45 describes Touch-up and Surface Repairs such as blisters, open seams,
delaminations, cavities, small holes and minor damages that have not harmed the fiberglas cloth
material. Paragraph 4-46 describes Fracture and Patch Repairs such as puncture, breaks and holes that
have penetrated through the structure and damaged the fiberglas cloth. A repair kit, part number 756-
729, that will furnish the necessary material for such repairs is available through Piper Aircraft
Distributors. 

NOTE: Very carefully follow resin and catalyst mixing instructions furnished with repair kit. 

4-45. Fiberglas Touch-Up And Surface Repairs.

A. Remove wax, oil and dirt from around the damaged area with acetone, methylethylketone or
equivalent and remove paint to gel coat. 

B. The damaged area may be scraped with a fine blade knife or a power drill with a burr attachment to
roughen the bottom and sides of the damaged area. Feather the edge surrounding the scratch or
cavity. Do not undercut the edge. (If the scratch or cavity is shallow and penetrates only the surface
coat, continue to step H.) 

C. Pour a small amount of resin into a jar lid or on a piece of cardboard, just enough to fill the area
being worked on. Mix an equal amount of milled fiberglas with the resin, using a putty knife or
stick. Add catalyst, according to kit instruction, to the resin and mix thoroughly. A hypodermic
needle may be used to inject gel into small cavities not requiring fiberglas millings mixed with the
gel. 

D. Work the mixture of resin, fibers and catalyst into the damaged area, using the sharp point of a putty
knife or stick to press it into the bottom of the hole and to puncture any air bubbles which may be
present. Fill the scratch or hole above the surrounding undamaged area about 1/16 inch. 

E. Lay a piece of cellophane or waxed paper over the repair to cut off air and start the cure of gel
mixture. 

F. Allow the gel to cure 10 to 15 minutes until it feels rubbery to the touch. Remove the cellophane
and trim flush with the surface, using a sharp razor blade or knife. Replace the cellophane and allow
to cure completely for 30 minutes to an hour. The patch will shrink slightly below the structure
surface as it cures. (If wax paper is used, ascertain wax is removed from surface.) 

G. Rough up the bottom and edges of the hole with the electric burr attachment or rough sand paper.
Feather hole into surrounding gel coat, do not undercut. 

H. Pour out a small amount of resin, add catalyst and mix thoroughly, using a cutting motion rather
than stirring. Use no fibers. 

I. Using the tip of a putty knife or finger tips, fill the hole to about 1/16 inch above the surrounding
surface with the gel coat mixture. 

J. Lay a piece of cellophane over the patch to start the curing process. Repeat step F, trimming patch
when partially cured. 

K. After trimming the patch, immediately place another small amount of gel coat on one edge of the
patch and cover with cellophane. Then, using a squeegee or the back of a razor blade, squeegee
level with area surrounding the patch; leave the cellophane on patch for one to two hours or
overnight, for complete cure. 
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L. After repair has cured for 24 hours, sand patched area, using a sanding block with fine wet
sandpaper. Finish by priming, again sanding and applying color coat. 

4-46. Fiberglas Fracture And Patch Repairs.

A. Remove wax, oil and dirt from around the damaged area with acetone, methylethylketone or
equivalent. 

B. Using a key hole saw, electric saber saw, or sharp knife cut away ragged edges. Cut back to sound
material. 

C. Remove paint three inches back from around damaged area. 

D. Working inside the structure, bevel the edges to approximately a 30 degree angle and rough-sand
the hole and the area around it, using 80 grit dry paper. Feather back for about two inches all around
the hole. This roughens the surface for strong bond with patch.

E. Cover a piece of cardboard or metal with cellophane. Tape it to the outside of the structure,
covering the hole completely. The cellophane should face toward the inside of the structure. If the
repair is on a sharp contour or shaped area, a sheet of aluminum formed to a similar contour may be
placed over the area. The aluminum should also be covered with cellophane. 

F. Prepare a patch of fiberglas mat and cloth to cover an area two inches larger than the hole.

G. Mix a small amount of resin and catalyst, enough to be used for one step at a time, according to kit
instructions.

H. Thoroughly wet mat and cloth with catalyzed resin. Daub resin on mat first, and then on cloth. Mat
should be applied against structures surface with cloth on top. Both pieces may be wet out on
cellophane and applied as a sandwich. Enough fiberglas cloth and mat reinforcements should be
used to at least replace the amount of reinforcements removed in order to maintain the original
strength. If damage occurred as a stress crack, an extra layer or two of cloth may be used to
strengthen area.

I. Lay patch over hole on inside of structure, cover with cellophane, and squeegee from center to
edges to remove all air bubbles and assure adhesion around edge of hole. Air bubbles will show
white in the patch and they should all be worked out to the edge. Remove excess resin before it gels
on the part. Allow patch to cure completely.

J. Remove cardboard or aluminum sheet from outside of hole and rough-sand the patch and edge of
hole. Feather edge of hole about two inches into undamaged area.

K. Mask area around hole with tape and paper to protect surface. Cut a piece of fiberglas mat about
one inch larger than the hole and one or more pieces of fiberglas cloth two inches larger than the
hole. Brush catalyzed resin over hole, lay mat over hole and wet out with catalyzed resin. Use a
daubing action with brush. Then apply additional layer or layers of fiberglas cloth to build up patch
to the surface of structure.  Wet out each layer thoroughly with resin. 

L. With a squeegee or broad knife, work out all air bubbles in the patch. Work from center to edge,
pressing patch firmly against the structure. Allow patch to cure for 15 to 20 minutes. 

M. As soon as the patch begins to set up, but while still rubbery, take a sharp knife and cut away extra
cloth and mat. Cut on outside edge of feathering. Strip cut edges of structure. Do this before cure is
complete, to save extra sanding. Allow patch to cure overnight. 
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N. Using dry 80 grit sandpaper on a power sander or sanding block, smooth patch and blend with
surrounding surface. Should air pockets appear while sanding, puncture and fill with catalyzed
resin. A hypodermic needle may be used to fill cavities. Let cure and resand. 

O. Mix catalyzed resin and work into patch with fingers. Smooth carefully and work into any crevices. 

P. Cover with cellophane and squeegee smooth. Allow to cure completely before removing
cellophane. Let cure and resand. 

Q. Brush or spray a coat of catalyzed resin to seal patch. Sand patch, finish by priming, again sanding
and applying color coat. 

NOTE: Brush and hands may be cleaned in solvents such as acetone or methylethylketone. If
solvents are not available, a strong solution of detergent and water may be used. 

4-47. Structural Repairs.

WARNING: NO ACCESS HOLES ARE PERMITTED IN ANY CONTROL SURFACES.

WARNING: THE USE OF PATCH PLATES FOR REPAIR OF ALL MOVABLE TAIL SURFACES IS
PROHIBITED. USE OF ANY FILLER MATERIAL NORMALLY USED FOR REPAIR
OF MINOR DENTS AND/OR MATERIALS USED FOR FILLING INSIDE OF
SURFACES IS ALSO PROHIBITED ON ALL MOVABLE TAIL SURFACES. 

CAUTION: CONTROL SURFACE SKINS MUST BE REPLACED IF THEY SUSTAIN DAMAGE
OR EXHIBIT CRACKS.

Structural repair methods used must be in accordance with the regulations set forth in FAA Advisory
Circular 43.13-1, latest revision. To assist in making repairs and/or replacements, Figures 4-8 thru 4-13
identify type and thickness of various skin material used. Never make a skin replacement or patch plate
from material other than type of original skin, or of a different thickness than original skin. Repair must
be as strong as the original skin. However, flexibility must be retained so the surrounding areas will not
receive extra stress.

Repairs to areas defined in FAR Part 43, Appendix A, must be shown (using approved data) to not
diminish the Life of the component, if a life limit is stated herein (see Section I). Temporary repairs,
when required, must add Instructions for Continued Airworthiness (ICA) to the maintenance record. Any
such ICA must be based on approved data.

4-48. Repair of Stabilator (Horizontal Tail Surface).

WARNING: DURING THE COURSE OF ANY REPAIR WORK BEING ACCOMPLISHED ON THE
STABILATOR, THE COMPLETE STABILATOR, STABILATOR TRIM TAB AND TRIM
TAB MECHANISM SHOULD BE CHECKED FOR "FREE PLAY " REFER TO
PARAGRAPH 4-50 FOR COMPLETE DETAILS ON CHECKING FOR FREE PLAY. 

WARNING: NO REPAIRS TO THE STABILATOR TRIM TAB ASSEMBLY ARE ALLOWED,
OTHER THAN REPLACEMENT OF HINGES AND PAINTING. SHOULD TABS
REQUIRE REPAIRS OTHER THAN THOSE STATED ABOVE, REPLACE WITH NEW
PARTS. 

Repairs are limited to replacement of complete skin sections, ribs, hinges, spars, etc. and paint.

Precautions must be taken when performing any maintenance and or repairs to the stabilator and
stabilator trim tabs. Repairs must be made in a manner that maintains the original configuration,
strength, stiffness and weight distribution.
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4-49. Repair of Rudder.

WARNING: NO REPAIRS TO THE RUDDER ARE ALLOWED, OTHER THAN THOSE STATED
HEREIN. THE STRUCTURAL INTEGRITY OF THE ASSEMBLY MUST BE
MAINTAINED. 

Repairs are limited to replacement of complete skin sections, ribs, hinges, spars, etc. and paint.

Precautions must be taken when performing any maintenance and or repairs to the rudder. Repairs must
be made in a manner that maintains the original configuration, strength, stiffness and weight distribution. 

4-50. Balancing Stabilator (Horizontal Tail Surface) (Refer to Figure 4-7c.)

The importance of keeping the horizontal tail surface in proper balance cannot be over emphasized. 

NOTE: Before balancing the horizontal tail surface, check the stabilator, stabilator trim tab and tab
mechanism for any free play. The following procedure is recommended :

A. Stabilator: Check the stabilator for any "free play" at its attachment points by grasping each halve
near the tip and gently trying to move it up and down, fore and aft, and in and out, on its torque
tube. NO play is allowed. 

B. Stabilator Trim Tab: Set the stabilator trim tab in neutral position. This neutral position is
determined with the airplane properly rigged per instructions given in this section of the service
manual; the control wheel in its neural position per Table V-I, and the trim indicator at its neutral
position. Place a support under the stabilator spar to prevent movement. (Refer to Figure 4-7d.)
Obtain a straightedge long enough to extend from the ground up to a few inches above the trim tab
trailing edge. Place the straightedge next to the trim tab inboard (center) trailing edge and grasping
the tab, gently move it up and down, without moving the stabilator, mark the limits of the tab free
play on the straightedge. The overall travel (free play) must not exceed .076 of an inch. The use of a
dial indicator and fixed stand is recommended. (Refer to Figure 4-7d.) 

C. Stabilator Trim Tab Mechanism: The complete trim tab mechanism should be checked for free play
at the various components such as trim control rod end bearing, trim bellcrank, trim screw, trim
drum and trim drum assembly. The bearing located between the stabilator tab horns should fit close
enough to eliminate play in the actuator system. However, it should not be so tight that the control
rod cannot easily be moved sideways or endwise on the bearing. Whenever any portion of the
horizontal tail surface has been repaired and/or repainted (refer to paragraphs 4-47 and 4-48) it must
be rebalanced before the airplane is flown. The following balancing procedure is recommended:

CAUTION: IT IS VERY IMPORTANT TO HAVE THE STABILATOR FREE TO ROTATE WITH
A MINIMUM OF FRICTIONAL RESISTANCE. TO INSURE THIS
REQUIREMENT, CHECK THE BEARINGS, TRIM TAB HINGES AND TAB
CONTROL ROD END BEARINGS FOR RUST, DIRT OR WORN PARTS. IF ANY
OF THESE CONDITIONS EXIST, REPAIR OR REPLACE BEFORE BALANCING. 

1. The horizontal tail surface installation must be complete and ready for flight before balancing. 

2. The control cables at the balance arm must be disconnected before balancing. 

NOTE: The stabilator must be balanced without leading edge guards. If leading edge guards are
installed, remove them prior to balancing. Reinstall after balancing. 

NOTE: There are several different stabilator balancing procedures; one for the PA-24-180, 250 and
260 aircraft without tip weights, another for the PA-24-400 aircraft, and one for the PA-24-
250 and 260 aircraft with stabilator tip balance weights installed. 
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3. (PA-24-180, 230 and 260) After complying with steps (1) (2) and both the NOTE and
CAUTION proceed as follows:

a. Level the aircraft and set the trim tab in neutral position. 

b. The control arm must be connected between the stabilator trim tab horns and the trim tab
adjustment mechanism. 

c. Add weight links, P/N 81262 and/or 21564, as necessary, or decrease weight by drilling
balance weight in designated area. (Refer to Figure 4-7c.) 

d. Check the stabilator throughout its complete travel (trailing edge up, down, center, etc.), it
should not move from any position it is placed in when properly balanced. 

4. (PA-24-400) After complying with steps (1) (2) and both the NOTE and CAUTION proceed as
follows:

a. Disconnect the tab control arm from the tab horn. 

b. Align the tab and stabilator trailing edges, use a small piece of tape to hold tab in place. 

NOTE: Maximum acceptable tab trailing edge misalignment is .129 of an inch. 

c. Place a master check weight, P/N 23541 (2 lbs. 13.25 oz.) on top of the stabilator balance
weight with the check weight tab facing aft. (Refer to Figure 4-7c.) 

d. Balance the stabilator by installing balance weight plates, P/N 23179, until it is
completely balanced. The stabilator should not move from any position (trailing edge up,
down, center, etc.) it is placed in when properly balanced. 

e. Evenly distribute weights on both sides of the arm, remove master check weight and
connect controls. 

5. (PA-24-250 and 260 with stabilator tip weights) 

a. Level the aircraft and set the trim tab in neutral position 

b. The control arm must be connected between the stabilator trim tab horns and the trim tab
adjustment mechanism.

c. Add weight links, P/N 81262 and/or 21564, as necessary, or decrease weight by drilling
balance weight in the designated area. (Refer to Figure 4-7c.)

d. Check the stabilator throughout its complete travel (trailing edge up, down, center, etc.), it
should not move from any position it is placed in when properly balanced. 

CAUTION: UPON COMPLETION OF INSTALLATIONS AND ADJUSTMENTS,
BEFORE ANY FLIGHT TESTS, CHECK THAT ALL CONTROLS ARE
HOOKED UP AND RIGGED PROPERLY, TURNBUCKLES, BOLTS,
ETC., ARE SAFETIED AND PANELS AND PLATES ARE SECURED.

e. Remove the center balance weight and all attaching hardware (nut, bolts, washers and
balance plates) with the exception of the control cable attaching hardware, and weigh the
removed items. The weight limits of the combined removed items are 3 pounds 15 ounces
maximum to 3 pounds 8 ounces minimum. Should these limits be exceeded, it will be
necessary to locate the problem and correct it prior to flight 

NOTE: Problems may arise from previous improper maintenance and or repairs, such as
excessive use of putty, wrong components, etc. 
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Figure 4-7d.  Checking Stabilator Free Play
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4-51. Checking And Balancing Rudder. (Refer to Figure 4-7e.)

The rudder must be checked to assure it is properly balanced whenever it has been repaired, repainted, or
altered in any manner. The balancing requirement of the rudder must be checked with the complete
assembly removed from the airplane 

NOTE: The PA-24-400 rudder is properly balanced as long as head weight is installed. No further
balancing is required. Should repainting be required, it will be necessary to remove all old paint
prior to applying the new paint to insure staying within the balance limits. 

A. Remove the rudder from the airplane, in accordance with instructions given in Paragraph 4-13. The
rudder must be complete including rudder control horn, balance weights, tip, etc. 

B. Insert bolts in the two end hinges and place the complete rudder assembly on a suitable balance
stand, as shown in Figure 4-7e. 

C. Position an accurately calibrated scale below the trailing edge of the rudder, as shown in Figure 4-7e.

D. With the centerline of the rudder level, obtain a reading on the scale. Subtract the weight of any
support used between the trailing edge of the rudder and the scale.

F. Measure the distance (in inches) between the point at which the support on the scale contacts the
rudder surface and the centerline of the rudder hinge. This is Measurement D on Figure 4-7e.

F Multiply the weight (obtained per paragraph D ) by the distance (obtained per paragraph E).

G. The product (moment) should be in accordance with specifications given for the specific model
aircraft being serviced. 

NOTE: A rudder which is overly trailing edge heavy may be balanced by adding additional weight in
the form of AN960-10 washers under the heads of the balance weight attachment bolts. A
maximum of two washers per bolt along with longer bolts to accept the added washers is
allowed. The washers must be spaced evenly on both balance weights. (Refer to Figure 4-7e.)

H. Any rudder which doe not balance within the given specifications must be altered or replaced. 

I. Install complete rudder assembly on aircraft, in accordance with instructions given in Paragraph 4-34.

PIPER COMANCHE SERVICE MANUAL

MODEL HINGE MOMENT (Trailing edge heavy)

PA-24-180 13. ± 2.5 inch-pounds

PA-24-250 13. ± 2.5 inch-pounds

PA-24-260 15.5 ± 2.5 inch-pounds

NOTE: Listed Hinge Moments are applicable to complete rudder assemblies, painted and with
balance weights and rudder tip installed.
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4-52. Aileron Balancing. 

NOTE: The ailerons are properly balanced as long as the lead weight and steel arm are installed. No
further balancing is required. Should repainting be required it will be necessary to remove all
the old paint prior to applying the new paint to insure staying within the balance limits. 

PIPER COMANCHE SERVICE MANUAL
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Figure 4-7e.  Checking and Balancing Rudder
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THICKNESS 

1 0025 T3 0032%% 
2 2024-TJ 0025 21 2024·T3 0032 
3 2024·T3 0020 22 2024·T3 0040 , 2024· T3 0025 23 2024·0 0040' 
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9 2024-T3 0020% 26 2024. T3 0025 
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15 3003·0 0051 33 2024·T3 0025 
16 2024·0 o 02S' 3' 2024·13 0025 
17 2024 T3 0032 35 2024-T3 0025 
18 2024·T3 0032 36 THERMO 

PLASTIC 0093 
19 2024·f3 0032 37 2024-0 o 02S' 
20 2014- T3 o 025~ 38 3003·0 0032 

• HEAT TREAT TO 2024·T4 AfTER FORMING •• lEFT SIDE ONLY SERIAL NO 103 AND UP 
•• RIGHT SlOE ONLY "1'0 PA·24·lao & PA-24·250 
IJ LEFT SIDE ONLY SERIAL NO 1 TO 102 q..,,% PA-24-260 

FIGl:RE 4-8. FVSELAGE SKIN DIAGRAM 
PA-24-180. PA-24-250 and PA-24-260. Serial Nos. 24-4000 1024-4246.24-42481024-4299 e 

ISSUED: 8/18/72 
IF6 

STRl:Cn·RE 



PIPER COMANCHE SERVICE MANUAL 

NO MATERIAL THICKN~SS 

THERMO- ...A ,=, 
PlASTIC 0093% 

11 
FIBER· 
GLASS ...... 

2 2024-13 0016 10 
3 2024-T3 0020 
4 2024-T3 0016 
5 THERMO- 3 

PlASTIC 0093 
6 2024-13 0020 
7 2024-13 0032 

8 B 2024·13 0016 
9 2024-13 0016 
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GLASS ... '" 

12 13 14 

• 8 

PA-24-250 AND PA-24-2 ONLY 
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6 2024-T3 0032 I. 2024-13 0020 

% PA-24-180 AND PA-24·250 %% PA-24-250 

FIGURE 4-9_ WING AND EMPENNAGE SKIN DIAGRAM 
PA-24-180. PA-24-250 and PA-24-260. Serial Nos. 24-4000 to 24-4246,24-4248 to 24-4299 
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FIGURE 4-10. FliSELAGE SKIN DIAGRAM 
PA-24-260. Serial Nos. 24-4247, 24-4300 and up 
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MATERIAL THICkNESS 

FIBER- 11 
GLASS ---' I~ 

2024-T3 0016 
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2024·T3 0020 12 2024· T3 
2024·T3 0032 13 2024·T3 
2024·T3 0040 

" 
2024·T3 

FIGURE 4-11. WING AND EMPENNAGE SKIN DIAGRAM 
PA-24-260. Serial Nos. 24-4247. 24-4300 and up 
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.... 

1 2024-T3 0025 20 2024· T3 0032 
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SECTION V

SURFACE CONTROLS

5-1. Introduction 

This section is comprised of information for removal installation, rigging and adjustment of surface
controls and their related component throughout the PA-24 series aircraft. For the removal and
installation of structural surfaces refer to Section IV. 

5-2. Description.

The primary flight controls of the PA-24 series are of the conventional type operated by dual control
wheels and dual sets of rudder pedals. A system of cables, pulleys, bellcranks and push-pull rods transfer
the movement of the control wheel and rudder pedals to the ailerons, stabilator and rudder. 

The aileron controls consist of two control wheels connected by torque tubes to sprockets on each end of
the square tubes. A chain is wrapped around the sprockets to synchronize the control wheels. An
additional chain and sprocket is fixed on the left control tube which is coupled to the primary aileron
control cable. The cable is routed under the floor along the side of the fuselage to the main spar and out
through the wings to the bellcrank in each wing. A one piece balance cable is also connected to the
bellcranks. As the control wheels are moved, the control cables move the bellcranks and actuate push-
pull rods to move the ailerons.

The stabilator control cables are connected to the control wheel torque tubes. From the connecting
points, cables are routed around a series of pulleys under the floor and aft to the tail section of the
airplane. The aft end of the cables connect to the stabilator balance arm which in turn is connected to the
stabilator torque tube. When the control wheel is moved forward or aft, the cables move the balance arm
up and down turning the torque tube and stabilator.

The rudder is controlled by rudder pedals installed on both the pilot and copilot sides. Cables are
connected to both sides of the rudder pedal assembly and are routed aft through the bottom of the
fuselage to the rudder horn. When one rudder pedal is pushed, the cable pulls the rudder horn turning the
rudder. The rudder pedals also turn the nose wheel when in the down and locked position. Refer to
Section VI which covers Landing Gear and Brake System.

The stabilator trim is operated by an overhead crank in the cockpit and controlled by cables extending
through the cabin ceiling to the tail Section. As the crank is turned, the cable moves, which in turn
rotates a drum in the tail section. A push-pull rod is connected to an actuator screw which in turn is
moved by the cable drum. The push-pull rod is attached to the stabilator trim tab. When the actuator
screw is moved, the push-pull rod moves the trim tab.

The rudder trim is operated by a control knob mounted below the instrument panel on the nose gear
wheel well cover and controlled by tubes and bungee mechanism extending forward to the nose gear
steering arm. The movable surfaces have adjustable stops as well as adjustments on their cables or
control rods, so their range of movement can be altered. Table V-I shows the positions and travels of the
various control surfaces. 

5-3. Troubleshooting.

Troubles peculiar to the Comanche control system are listed in Table V-II at the end of this section along
with their probable causes and suggested remedies. When troubleshooting, check electrically operated
controls from the power supply to the items affected. 
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5-3a. Flight Control Surface Travel.
See Table V-I for specifications, see appropriate section for rigging instructions.

5-3b. Flight Control Cable Tension.
CAUTION: CABLE TENSIONS GIVEN IN TABLE V-I APPLY ONLY TO AIRPLANES WITHOUT

AUTOPILOT BRIDLE CABLE INSTALLATIONS. IF AN AUTOPILOT USING BRIDLE
CABLES HAS BEEN INSTALLED, CONSULT THE APPROPRIATE AUTOPILOT
VENDOR PUBLICATION FOR CORRECT CABLE TENSIONS WITH AUTOPILOT
BRIDLE CABLES ATTACHED.

A. See Table V-I for specifications, see appropriate section for rigging instructions.

B. When a new cable is installed, recheck cable tension after flight test.

5-4. Standard Procedure
The following tips may be helpful in the removal and installation of the various assemblies. 

A. It is recommended, though not always necessary, to level and place the airplane on jacks during
rigging and adjustment. 

B. Remove turnbuckle barrels from cable ends before withdrawing cables through structures 

C. Tie a cord to cable end before drawing cable through structures to facilitate cable reinstallation. 

D. Turnbuckle stations are given at neutral position. 

E. When referring to marking cable ends, etc., before disconnecting, a felt inker may be used. 

F When turnbuckles have been set to correct cable tension, no more than three threads should be
exposed from either end of the turnbuckle barrel. 

G. Cable tensions should be taken with the appropriate surface and trim control in its neutral position.

H. For the purpose of changing the lateral trim, a fixed tab is provided on aileron(s) which can be
adjusted as necessary. 

I. When installing rod end jam nuts, refer to Figure 5-1 for proper installation method. 
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Figure 5-1.  Correct Method of Installing Rod End Bearings
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WRONG METHOD 
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TABLE V-I.  FLIGHT CONTROL SURFACES RIGGING LIMITS

PA-24-180 

PA-24-250 SERIAL NO'S 
24-103 TO 24-2843 INC. 

- \ 
L7~- 1 

DOWNFULL ~ 
IN 3 gO INCREMENTS 

PA-24-180 & PA-24-250 
(MANUALLY OPERATED) 

A209 

E-------~ 
PA-24-250 SERAIL NO'S ! 
24-2844 & UP 1S-! 2·-1 

PA-24-260 
PA-24-400 

AILERON TRAVEL 

l:: L - ) 

DOWNFULL~ 
PA-24-250 & PA-24-260 

(ELECTRICALL V OPERATED) 

FLAP TRAVEL 

I _L - ~ 

DOWNFULL~ 
PA-24-400 

(ELECTRICALL Y OPERATED) 

PA-24-180 SERIAL NO'S 24-1 TO 24-102 INC. PA-24-180 SERIAL NO'S 24-103 & UP 
PA-24-250 SERIAL NO'S 24-103 TO 24-2843 INC. 

! 

E- - : 

PA-24-250 SERIAL NO'S 24-2844 & UP PA-24-400 SERIAL NO'S 26-1 & UP 
PA-24-260 SERIAL NO'S 24-3642, 24-4000 & UP 

STABILATOR & STABILATORTRIM TAB TRAVEL 
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TABLE V-I.  FLIGHT CONTROL SURFACES RIGGING LIMITS (cont.)

RUDDER TRAVEL 

~- ---±-----4 
(MEASURED PERPENDICULAR TO HINGE ct) 

CONTROL SURFACE CABLE TENSIONS 

AILERON 
RUDDER * 
STABILATOR 
STABILATOR TRIM 

261bs. ± 20% 
181bs. ±20% 
181bs. ± 20% 
121bs. ± 20% 

* TENSION TO BE TAKEN AT FLEXIBLE CABLE LOCATED NEAR THE FIREWALL. 
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Figure 5-2.  Control Cable Inspection Technique

5-4a. Control Cable Inspection

Aircraft control cable systems are subject to a variety of environmental conditions and forms of
deterioration that, with time, may be easy to recognize as wire/strand breakage or the not-so-readily
visible types of wear, corrosion, and/or distortion. The following data may help in detecting the presence
of these conditions:

A. Cable Damage

Critical areas for wire breakage are sections of the cable which pass through fairleads and around
pulleys. To inspect each section which passes over a pulley or through a fairlead, remove cable from
aircraft to the extent necessary to expose that particular section. Examine cables for broken wires by
passing a cloth along length of cable. This will clean the cable for a visual inspection, and detect
broken wires, if the cloth snags on cable. When snags are found, closely examine cable to determine
full extent of damage.

The absence of snags is not positive evidence that broken wires do not exist. Figure 5-2, View A,
shows a cable with broken wires that were not detected by wiping, but were found during a visual
inspection. The damage became readily apparent (View B) when the cable was removed and bent
using the techniques depicted in View C.

B. External Wear Patterns

Wear will normally extend along cable equal to the distance cable moves at that location. Wear may
occur on one side of the cable only or on its entire circumference. Replace flexible and non-flexible
cables when individual wires in each strand appear to blend together (outer wires worn 40-50
percent) as depicted in Figure 5-3.
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Figure 5-3.  External Cable Wear Patterns

C. Internal Cable Wear

As wear is taking place on the exterior surface of a cable, the same condition is taking place
internally, particularly in the sections of the cable which pass over pulleys and quadrants. This
condition, shown in Figure 5-4, is not easily detected unless the strands of the cable are separated.
Wear of this type is a result of the relative motion between inner wire surfaces. Under certain
conditions the rate of this type wear can be greater than that occurring on the surface.

D. Corrosion

Carefully examine any cable for corrosion that has a broken wire in a section not in contact with
wear producing airframe components such as pulleys, fairleads, etc. It may be necessary to remove
and bend the cable to properly inspect it for internal strand corrosion as this condition is usually not
evident on the outer surface of the cable. Replace cable segments if internal strand rust or corrosion
is found.

Areas especially conducive to cable corrosion are battery compartments, lavatories, wheel wells,
etc., where concentrations of corrosive fumes, vapors, and liquids can accumulate.

NOTE: Check all exposed sections of cable for corrosion after a cleaning and/or metal-brightening
operation has been accomplished in that area.
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Figure 5-4.  Internal Cable Wear

E. Cable Maintenance

CAUTION: TO AVOID REMOVAL OF CORROSION-PREVENTATIVE COMPOUNDS AND
CABLE INTERNAL LUBRICANT, DO NOT USE VAPOR DEGREASING, STEAM
CLEANING, METHYLETHYLKETONE (MEK) OR OTHER SOLVENTS.

CAUTION: DO NOT OIL CONTROL CABLES.

Frequent inspections and preservation measures such as rust prevention treatments for bare cable
areas will help to extend cable service life. Where cables pass through fairleads, pressure seals, or
over pulleys, remove accumulated heavy coatings of corrosion prevention compound. Provide
corrosion protection for these cable sections by lubricating as specified in the Lubrication Chart,
12-20-00.
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F. Cable Fittings

1. 100 Hour Standard Inspection

Check swaged terminal reference marks for any indication of cable slippage within fitting.
Inspect fitting assembly for distortion and/or broken strands at the terminal. Check that all
bearings and swivel fittings (bolted or pinned) pivot freely to prevent binding and subsequent
failure. Check turnbuckles for proper thread exposure and broken or missing safety wires/clips.

Pay particular attention to corrosion and “pitting” on cable terminals, turnbuckles and cable
fittings. Any corrosion or pitting found requires replacement of the corroded fitting and/or
cable.

2. 100 Hour Special Inspection

For airplanes 15 years old or older, using a 10X magnifier, visually inspect the entire surface of
each cable terminal, turnbuckle, or other cable fitting for corrosion or cracking. Inspect under
safety wire or clips wrapped around the cable or fitting. Any evidence of corrosion or cracking,
however minute, is cause for replacement. A logbook entry documenting the replacement of a
cable terminal, turnbuckle, or other cable fitting relieves the inspection requirement for that
fitting only, until such time as that fitting has been in service for 15 years.

Figure 5-4a.  Pulley Wear Patterns



PIPER COMANCHE SERVICE MANUAL

V - SURFACE CONTROLS 04/01/09
1F22

G. Pulleys

Inspect pulleys for roughness, sharp edges, and presence of foreign material embedded in the
grooves. Examine pulley bearings to assure proper lubrication, smooth rotation, freedom from flat
spots, dirt, and paint spray. Periodically rotate pulleys, which turn through a small arc, to provide a
new bearing surface for the cable. Maintain pulley alignment to prevent the cable from riding on
flanges and chafing against guards, covers, or adjacent structure. Check all pulley brackets and
guards for damage, alignment, and security.

5-5. Control Column Assembly. 

5-6. Removal Of Control Column Assembly. (Refer to Figure 5-5.) 

A. To remove either of the control wheels (1 and 10) with tube (2), proceed as follows:

1. Measure the roller assembly (B) cable attachment fitting (20) and collars fore (21) and aft (22)
in reference to their positions around the control wheel tube. 

2. Cut the wire (16) that safeties the cap bolts (17) that secure the roller assembly and collars to
the control tube. Remove the cap bolts. 

3. Slide the control tube from the roller assembly, cable attachment fitting and collars and draw
the tube from the instrument panel. Note the number of seal washers (18) between the cable
fitting and collars. 

B. The square tube (3) assembly may be removed by the following procedure:

1. Disconnect one turnbuckle (6) of the horizontal control chains (5 and 7) and unwrap chain. 

2. Separate the vertical control chain (13) from the aileron control cables by disconnecting one of
the connecting turnbuckle sand unwrap chain from sprocket. 

3. From the horizontal brace between the left and right sprocket brackets (4 and 8), remove three
cap bolts and loosen the fourth lowering the brace slightly to allow withdrawal of the sprocket
bracket. 

4. Remove bolts and screw holding the sprocket bracket to the bulkhead. 

5. Withdraw the square tube assembly. 

NOTE: If an Autopilot roll servo is installed in the forward end of the square tube shaft
forward of the bulkhead, it must be removed from the shaft prior to withdrawing the
square tube. 

C. The square tube assembly may be removed from the sprocket assembly by the following procedure:

1. Remove the bulkhead seal, nut and washer (31) from the shaft at the sprocket bracket. 

2. Remove hex nut, washer and bolt (12) from the shaft and sprocket axle (36). Use a Kaynar
wrench (P/N W10-3) to remove the nut. 

3. Remove the square tube with shaft from the sprocket assembly, taking care that the sprocket
and washers do not fall. 

D. If the sprocket assembly housing is not to be removed, the roller assembly may be removed from
the square tube at the guide or aft end by the following procedure:

1. Cut the safety wire (16) holding the nylon rub blocks (23) used as guides and remove the
blocks. Nylon blocks are secured by attaching screws. 

2. Slide the roller assembly from the square tube. 
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5-7. Installation Of Control Column Assembly. (Refer to Figure 5-5.) 

A. When installing the control column assembly, first install the components of the square tube
assembly. If the nylon rub blocks (23) have been removed, install and tighten them on their
attaching screws and secure in place with safety wire. Washers (25), P/N 81342-78 may be installed
as required under the nylon rub blocks (23) to remove play between the square tube (3) and control
tube (2) without restricting control tube movement over square tube. 

B. If both the sprocket assembly and roller assembly have been removed, the roller assembly may be
replaced over the forward end of the square tube shaft. Adjust with spacer washer and rotate the
eccentric bushing (37) to maintain 0.003 of an inch clearance between one roller (15) and the tube
(3) with the opposite roller in contact with the tube. Adjust clearance of the other set of rollers. 

C. To avoid unnecessary disassembly of control tube when checking end play of the collars (21 and
22) and cable attachment fitting (20), pre-assemble to obtain clearances required between the cable
attachment fitting and the fore and aft collars. Pre-assemble as follows:

1. Slide the aft collar (22), cable attachment fitting (20), forward collar (21), and roller assembly
onto the control tube (2). 

2. Temporarily insert forward collar and roller assembly attaching bolts (17). 

3. Move the aft collar until the collars and fitting contact, then withdraw the aft collar until the
first of its staggered holes align with the holes in the control tube. 

4. Install bolts (17) in aft collar. 

5. Check clearances between either collar and cable attachment fitting. Note the required seal
washers (18) that will be equal on each side of the cable attachment fitting to maintain a
clearance of 0.003 to 0.013 of an inch. 

6. Draw line from roller bearing housing across collars and cable attachment fitting to control
tube to mark their relative positions. 

7. Remove the bolts, roller assembly, collars and cable fitting from the control tube and continue
with step D. 
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D. To install the square tube with sprocket assembly, proceed as follows:

1. Position sprocket (26 or 27) in sprocket brackets (4 or 8) and place washer (38) on square tube
shaft (3). 

2. Slide square tube shaft into sprocket bracket and sprocket. Attach sprocket with bolt, washer
and hex nut (12) using Kaynar wrench (P/N W10-3). 

3. Place washer and self locking nut (31) on sprocket axle (36). Tighten nut (31) to allow no end
play while permitting the shaft to rotate freely, from stop to stop. Check the stops to insure a
minimum engagement of .062 of an inch between the sprocket stop pins (30) and the aileron
stop (29) as shown in Sketch D. Place the bulkhead seal over the large nut (31) at the forward
side of the sprocket bracket. 

4. Align holes in sprocket bracket with those in the bulkhead and install bolts and screw securing
the sprocket bracket to the bulkhead.

5. Install and tighten cap bolts in horizontal brace. 

NOTE: If an Autopilot roll servo is to be installed on the forward end of the square tube shaft
forward of the bulkhead, it may be installed at this time. 

E. To install the control wheel tube (2), proceed as follows:

1. Lubricate the friction surface of the collars and cable attachment fitting bearings with a light
film of grease (MIL-G-3278). 

2. After sliding the control column cover (35) onto the control wheel tube (2), insert the tube
through the instrument panel. Slide the control tube into the aft collar (22) and one-half the
seal washers (18). Slide the cable attachment fitting (20) with cable arm forward onto the
control tube followed by the remaining seal washers (18) and forward collar (21). Insert the
end of the control tube over the square tube (3) until the control tube contacts the roller bearing
housing. 

3. If the control wheel tube fits easily over the guide blocks (23), align the cable attachment
fitting and collars as marked and tighten the cap bolts (17).

4. Check that there is minimum end play in the bearing tolerance (0.003 to 0.013 of an inch), and
that the control tube rotates freely from stop to stop. Install safety wire (16) in the cap bolts.

5. Install and tighten screw in control wheel cover (35).

F. To attach chains to sprocket, use the following procedure:

1. With the control wheels centered, wrap the horizontal chains (5 and 7) around sprockets (26
and 27). The horizontal turnbuckles (6) should be centered between right and left sprockets.
Connect turnbuckles and tighten to allow no slack. Safety turnbuckles.

2. With the control wheels still centered, wrap the vertical chain (13) around its sprocket. The
chain ends should be even with one another. Connect the control chain with the aileron control
cables. Set cable tension per Table V-I and check rigging and adjustment as given in paragraph
5-11. Safety turnbuckles. 

3. Check that the control wheel will roll from stop to stop with no binding. 

NOTE: To replace stud assembly in left tube (see Sketch D in Figure 5-5). Place stud (P/N
23394) in square tube, align hole in stud with aft hole in square tube and insert roll
pin. Drill .187–.192 hole through stud using forward hole in square tube as pilot and
insert second roll pin. 
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Figure 5-5. Control Column Installation
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Figure 5-5. Control Column Installation (cont.)
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Figure 5-5. Control Column Installation (cont.)
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5-8. Aileron Control.

5-9. Removal Of Aileron Control Cables. (Refer to Figure 5-6.) 

A. Remove the rear seats, and seat rails, carpet and floor panel from the left side of the fuselage aft of
the main spar. 

B. To remove the right and/or left primary control cable(s) (6 or 3) within the fuselage from station
50.0 to station 126.5, the following procedure may be used:

1. Remove the front seats and lay back enough floor carpet left of the nose wheel well to enable
the removal of the first left floor panel aft of the forward bulkhead. 

2. Disconnect the desired cable at the turnbuckle where it connects to the sprocket chain at station
50.0. 

3. Remove the cable guard (15) at the pulley cluster just aft of the forward cabin bulkhead, station
50.5, and at the cluster aft of the main spar, station 115.75. 

4. Disconnect the cable from the cable leading into the wing at the strap fitting (7) at station
126.5 by removing cotter pin, nut and bolt. 

5. Draw the primary cable back through the fuselage. 

C. To remove the right and/or left primary control cable from either wing, the following procedure
may be used:

1. Remove the access plates from the aft underside of the wing at stations 72.0, 115.5 and 139.5
and the fairing strip from between the underside of the fuselage and wing. 

2. If tension exists in the cable, rotate the turnbuckle barrel on the aft arm of the aileron bellcrank
at station 139.5 in the wing to slacken the cable. Then, disconnect the cable from the bellcrank
by removing cotter pin, nut, washer and bolt or by disassembling the turnbuckle. 

3. Remove the cotter pin cable guard from the cable pulley by reaching through the access hole at
wing station 115.5. 

NOTE: The aft end of each bellcrank and the turnbuckle assembly of the primary cable are
painted red to facilitate reinstallation. 

4. In removing the right control cable (6), remove the pulley located at the aft butt end of the
wing by removing the nut, washer and bolt holding the pulley in its bracket. 

5. Remove the cable pulley from the forward side of the rear spar support bulkhead at station
35.0. The pulley supporting the left control cable may be removed by removing the nut, washer
and bolt that holds the pulley in its mounting bracket. The pulley supporting the right control
cable may be removed by first removing the screws securing the mounting bracket to the
bottom fuselage skin and rear spar bulkhead, and then removing the nut, washer and bolt that
holds the pulley in the bracket. 

6. If not previously disconnected, disconnect the cable from the forward control cable at fuselage
station 126.5 by removing the cotter pin, nut and bolt. 

7. Draw the cable through the wing. Use caution when drawing the end of the cable through the
rub block at wing station 78.0. 
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D. Removal of the aileron balance cable (4) may be accomplished by the following procedure:

1. Ascertain that the access plates are removed from the aft underside of each wing at stations
72.0, 115.5 and 139.50. Also, the fairing from between the underside of the fuselage and each
wing. 

2. Remove the floor panel from the right side of the fuselage aft of the main spar. 

3. If tension exists in the cable, rotate the turnbuckle barrel on the forward arm of either aileron
bellcrank at station 139.5 in the wing to slacken the cable. Then disconnect the cable from
each bellcrank by removing cotter pin, nut, washer and clevis bolt or by disassembling the
turnbuckle. 

4. Remove the cotter pin cable guard from the cable pulley by reaching through the access hole in
each wing at station 115.50. 

5. Remove the cotter pin cable guard from the left and right pulleys of the balance cable at
fuselage station 135.0. 

6. If an Autopilot roll servo is attached to the balance cable, remove the slot head screws from the
bridle cable clamps at the center of the fuselage. Remove the safety sleeves inboard of each
clamp. 

7. Draw the cable through the fuselage and each wing. Use caution when drawing the end of the
cable through the rub block at wing station 78.0. 

5-10. Installation Of Aileron Control Cable (Refer to Figure 5-6.) 

A. Installation of the aileron balance cable may be accomplished by the following procedure:

1. Draw the balance able (4) into each wing from the center of the fuselage. 

2. With the cable positioned on both the left and right pulleys in the fuselage at station 135.0,
install the cotter pin cable guards. 

3. Attach the ends of the cable to the forward end of the bellcrank in each wing by assembling
turnbuckles and/or securing with clevis bolt, washer, nut and cotter pin. Do not set cable
tension at this time. 

NOTE: Do not tighten turnbuckle fork ends on bellcrank so tight that the end cannot rotate. 

4. By reaching through the access opening in each wing at station 11.5, position the cable around
the upper pulley of the cluster and if the primary control cable is installed, install the cotter pin
cable guard. 

5. If an autopilot roll servo is part of the airplane's equipment, attach the bridle cable to the
balance cable with the use of the installation instructions given in Electronics Section. 

B. Installation of the left and/or right primary control cables (3 and 6) that lead from the fuselage into
the wings may be accomplished by the following procedure:

1. Draw the cable through the wing into the fuselage. 

2. Install the cable pulley in the fuselage, forward of the rear spar support bulkhead at station
135.0. For the left pulley, position the cable and pulley and secure with bolt, washer and nut.
For the right pulley, position the cable and pulley in the bracket and secure pulley with bolt,
washer and nut and then attach the bracket assembly to the bottom skin of the fuselage and
spar support bulkhead using screws. Ascertain that cotter pin cable guards are installed 

3. If the right cable (6) was removed, position the cable and install the pulley in the bracket
located on the butt aft end of the wing by using bolt, washer and nut. 
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4. Through the access hole in the wing at station 115.5, position the cable on the lower pulley of
the cluster and install the cotter pin cable guard. 

5. Attach the cable to the aft end of the cable bellcrank by assembling turnbuckle and/or securing
with clevis bolt, washer, nut and cotter pin. 

NOTE: Do not tighten turnbuckle fork ends on the bellcrank so tight that the end cannot
rotate. 

6. If the forward control cables in the fuselage are installed, connect the strap fitting (7) of the
cables at station 126.5 using bolt, nut and cotter pin. 

C. Installation of the left and/or right primary control cable(s) within the fuselage may be
accomplished by the following procedure:

CAUTION: WHEN STRINGING THE CABLES ON THE FRONT PULLEY CLUSTER JUST
AFT OF FIRE WALL, BE SURE TO THREAD CABLE IN THE PULLEY GROOVE
AND NOT OVER TOP OF EITHER THE FRONT OR BOTTOM CABLE GUARDS.
(REFER TO VIEW A-A OF FIGURE 5-6.) 

1. From the pulley cluster within the fuselage at station 115.0, draw the primary cable forward
through the floor support bulkhead, under the pulley cluster station 50.0 and up to the vertical
sprocket chain. 

2. Connect the cable with turnbuckle to the vertical chain using clevis bolt, bushing, nut and
cotter pin. 

3. Connect the fuselage primary cable with the wing primary cable by use of bolt, washer and nut
through a shackle at fuselage station 126.3. 

4. Replace the cable guard (15) at the pulley cluster aft of the rear spar and the two cable guards
at the pulley cluster at station 50.0, safety the guards. 

D. Set cable tension per Table V-I, check rigging and adjustment per Paragraph 5-11 and ascertain that
all turnbuckles are safetied. 

E. Install access plates and panels, carpets, seat tracks and seats. 
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Figure 5-6.  Aileron Control Installation
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Figure 5-6.  Aileron Control Installation (cont.)
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Figure 5-7.  Installation of Bellcrank Checking Tool Figure 5-8.  Aileron Adjusting Points

5-11. Rigging And Adjustment Of Aileron Control.

CAUTION: VERIFY FREE AND CORRECT MOVEMENT OF AILERONS. WHILE IT WOULD
SEEM SELF-EVIDENT, FIELD EXPERIENCE HAS SHOWN THAT THIS CHECK IS
FREQUENTLY MISINTERPRETED OR NOT PERFORMED AT ALL. ACCORDINGLY,
UPON COMPLETION OF AILERON RIGGING AND ADJUSTMENT, VERIFY THAT
THE RIGHT AILERON MOVES UP AND THE LEFT AILERON MOVES DOWN
WHEN THE CONTROL WHEEL IS TURNED RIGHT; AND THAT THE LEFT
AILERON MOVES UP AND THE RIGHT AILERON MOVES DOWN WHEN THE
CONTROL WHEEL IS TURNED LEFT.

A. To rig the aileron controls, set the aileron bellcrank in neutral by positioning a special aligning tool
within the wing as shown in Figure 5-7. (This tool may be fabricated from dimensions given in
Figure 5-17.) The tool (Side A) uses the inside surfaces of rear spar as reference. Align Side B with
centerlines of the bellcrank attaching bolt and turnbuckle attaching bolt. 

B. With the bellcrank in neutral position, align the trailing edge of the aileron with the trailing edge of
the flap, by adjusting the aileron control rod. Ascertain that the flap is fully retracted. (Refer to
paragraph 5-1, 5-19, and 5-23.) Repeat this procedure for the other aileron. 

C. Place a bubble protractor on the aileron, perpendicular to the hinge line, and adjust the bellcrank
stop bolts to specific aileron travel from neutral (Refer to Table V-I and Figure 5-8.) 

D. With the aileron and bellcrank in neutral, set cable tension (Refer to Table V-I) to maintain
horizontal alignment of the lower surface of the control wheels. The aileron bellcranks must hit the
bellcrank stop before the control wheel hits its stops. 
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E. On PA-24-260 Serial No. 24-4783, 24-4804 and up, and PA-24-400 aircraft set the rudder-aileron
interconnect cable turnbuckle (17) (Refer to Figure 5-6), so that the large spring (18) has .062 inch
extension when the rudder and ailerons are neutral. On the PA-24-260 system the length of the left
interconnect spring (19) may be increased up to a maximum extension of .38 to allow the aileron
controls to spring back approximate equal amount from right and left stops with the rudder controls
held in neutral position. 

5-12. Manually Operated Flaps. 

5-13. Removal Of Manually Operated Flap Controls. (Refer to Figure 5-9.) 

A. The flap lever assembly (36) may be removed by lifting the floor panel to the control mechanism,
disconnecting the control cable and the control attaching screws.

B. The control cable (40) located within the fuselage may be removed by removing the rear seat,
disconnecting the turnbuckle between fuselage cable and wing cable. Draw the cable from beneath
the floor panel. 

C. To remove the cable that leads from the fuselage to the wing, disconnect control cable at the
bellcrank and draw the cable from the wing. 

D. Remove the flap bellcrank by disconnecting the flap control rod and removing bolt securing the
bellcrank. 
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5-13a. Flap Bellcrank Distortion Inspection.

If flaps have been extended at or above VFE, inspect the flap bellcranks for evidence of distortion.

A. If the paint is cracked or peeling anywhere along the bellcrank, torsional movement has occurred.

B. Remove the paint and inspect for cracks at either arm on the bellcrank shaft near the welds. Use a
dye penetrant method of inspection

1. If cracks are not found, repaint the bellcrank(s) and reinstall.

2. If cracked, replace the bellcrank and inspect the flap system for distortion or damage to the
extension rods and rod ends.

5-14. Installation Of Manually Operated Flap Controls. (Refer to Figure 5-9.) 

A. Install the flap bellcrank, secure the pivot bolt to a snug fit and connect the return spring. Ascertain
that the lock operates properly and connect the flap control arm. 

B. Draw the right or left control cable into the wing and connect to the bellcrank. 

C. Connect the fuselage control cable (40) to the wing cable at the rear seat location and draw the
cable beneath the floor panel to the location of the flap handle (36). Secure cable guards and
pulleys. 

D. Install the flap lever and connect the control cable. Rig and adjust per paragraph 5-15. 

5-15. Rigging And Adjustment Of Manually Operated Flap Controls. 

CAUTION: VERIFY FREE AND CORRECT MOVEMENT OF FLAPS. WHILE IT WOULD SEEM
SELF-EVIDENT, FIELD EXPERIENCE HAS SHOWN THAT THIS CHECK IS
FREQUENTLY MISINTERPRETED OR NOT PERFORMED AT ALL. ACCORDINGLY,
UPON COMPLETION OF FLAP RIGGING AND ADJUSTMENT, VERIFY THAT THE
FLAPS MOVE UP WHEN THE FLAP HANDLE IS PUSHED DOWN; AND, THAT THE
FLAPS MOVE DOWN WHEN THE FLAP HANDLE IS PULLED UP.

A. To adjust flap controls, ascertain that the flap bellcrank catch is engaged. Adjust flap control rod to
allow flap to position in neutral. 

B. To obtain specific travel, adjust each flap cable turnbuckle. Check the operation of the flap and that
the flap lock engages properly. Refer to Table V-I for degrees of travel. 



PIPER COMANCHE SERVICE MANUAL

V - SURFACE CONTROLS 04/01/09
1G12

Figure 5-9.  Flap Control Installation
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Figure 5-9.  Flap Control Installation (cont.)
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Figure 5-9.  Flap Control Installation (cont.)
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5-16. Electrically Operated Flaps.

5-17. Removal Of Electrically Operated Flap Controls. (PA-24-250 and PA-24-260.) (Refer to Figure 5-9.) 

A. Access for the removal of the flap actuating mechanism and flap control cable within the fuselage
may be reached by removing the rear seat. Access to the controls in the wing may be reached by
removing the wheel well splash pan and access plate to the flap bellcrank. 

B. Remove the flap transmission assembly by disconnecting the motor electrical leads, extracting pin
(19) at the transmission housing and removing bolt (23) at the forward section of the actuating screw. 

C. Actuating arms (14 and 15) are removed by disconnecting control cables (2 and 5) at the arms, the
flap position sender rod and removing the pivot bolt at the top spar support tube. 

D. To remove the control cable (2) located in the fuselage, remove the cable pulley(s) and disconnect
turnbuckle (46) located inside the fuselage. On the PA-24-180, PA-24-250, PA-24-260 Serial Nos.
24-4000 to 24-4246, 24-4248 to 24-4299 disconnect tension spring (42) with left turnbuckle. 

E. The control cable located in the wing may be removed by entering through the wheel well and
removing the cable pulley. Disconnect the cable at the bellcrank and draw the cable through the
fuselage or wheel well. 

F. To remove the bellcrank disconnect the flap control rod (33) and bellcrank return spring (4) at the
bellcrank, remove the bolt securing the bellcrank. 

G. To remove the left flap return cable, enter through the wheel well and disconnect the cable spring
(43) at the inboard side of the wheel well. Disconnect the other end at the leading edge of the flap. 

H. Removal of the right flap return cable and step lock mechanism is accomplished by disconnecting
the return spring (43) at the inboard side of wheel well. Remove the aft wing fairing, the access
plate located at the inboard, under side of flap, and back the adjusting nut (45) off the cable end.
Unbolt step lock pulley mechanism (44) and withdraw support cable. 

5-18. Installation Of Electrically Operated Flap Contr ol. (PA-24-250 and PA-24-260.) (Refer to Figure
5-9).

A. To install the flap actuating mechanism assembly, connect the actuating arms (14 and 15) to the
upper spar support tube and insert the pivot bolt. Tighten the bolt to a snug fit with no binding of the
arm. Connect the flap position sender rod (12) to the actuating arm. 

B. The actuating motor and transmission may be installed as a unit. 

NOTE: Refer to Lubrication Chart Special Instructions for specific lubrication instructions of flap
transmission assembly. 

Place the transmission end between the two brackets leading from the spar support insert locking
pin (19) and safety. Connect the transmission actuating screw (22) to the lower portion of the
actuating arms, insert bolt (23) and secure. Connect the electrical leads to the motor, referring to the
electrical diagram in Section IX. Operate the motor to assure proper electrical hookup. 

C. The flap bellcrank (6) may be installed by placing into position, installing the pivot bolt securing the
bellcrank and tighten to a snug fit. Install the flap control rod (33) and bellcrank return spring (4).

D. The control cable that leads from the fuselage to the wing may be installed by connecting the cable
to the bellcrank and drawing it through the wing into the fuselage. Enter through the wheel well and
install the cable pulley. 
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E. The control cable (5) that is within the fuselage should be connected to the wing cable and flap
transmission actuating arm (15). Install cable pulley(s). On Serial Nos. 24-4000 to 24-4246, 24-
4248 to 24-4299 connect tension spring (42) to the cable end of the left turnbuckle 

F. To install the flap return cable (27) in the left wing, enter through the wheel well and place the
return cable through the trailing edge of the wing. Connect the cable to the leading edge of the flap,
raise the flap and connect the return spring (43) to the bracket located at the inboard side of the
wheel well. 

G. The combination flap return and step lock assembly (44) in the right wing is installed by entering
through the wheel well and installing the step lock mechanism with the cable wrapped around the
pulley and secured. Insert the cable end to the flap, through the trailing edge of the wing and into
the flap. Start the adjusting nut (45) a few threads onto the cable end. Draw the tension spring (43)
in place at the inboard side of the wheel well. Place the flap retraction cable to the aft side of the
release arm pulley (3). Ascertain that the step lock will disengage and engage when the flap is
retracted. 

H. Rig and adjust per Paragraph 5-19 and reinstall access panels, wheel well splash pan, rear seat. etc. 

NOTE: Seal exterior access panel with zinc chromate tape applied to panel and fuselage. 

5-19. Rigging And Adjusting Of Electrically Operated Flap Contr ols. (PA-24-250 and PA-24-260.)
(Refer to Figure 5-9.)

CAUTION: VERIFY FREE AND CORRECT MOVEMENT OF FLAPS. WHILE IT WOULD SEEM
SELF EVIDENT, FIELD EXPERIENCE HAS SHOWN THAT THIS CHECK IS
FREQUENTLY MISINTERPRETED OR NOT PERFORMED AT ALL. ACCORDINGLY,
UPON COMPLETION OF FLAP RIGGING AND ADJUSTMENT, VERIFY THAT THE
FLAPS MOVE UP WHEN THE SELECTOR LEVER IS UP; AND, THAT THE FLAPS
MOVE DOWN WHEN THE SELECTOR LEVER IS DOWN.

A. Adjust flap control rod assembly (33) to a length of 5-5/16 inch from center of hole in rod end
bearing to center of hole in the fork. 

B. With the cables disconnected at the control arms (14 and 15) adjust the down limit switch (9) so the
actuating screw assembly (22) extends to 14.125 ± .062 inches measured from forward face of the
transmission housing to the centerline of the attachment bolt at the lower end of the control arms.
With the actuating screw extended, connect the cable and adjust the turnbuckles to get 32° of flap
deflection. The turnbuckles should be safetied at this time to maintain this adjustment. 

Cc. Retract the flaps and adjust the up limit switch (11) to obtain .750 inch ± .125 inch slack in the right
flap cable. (Refer to Figure 5-9, View A-A for proper location and procedure for measuring .750
inch slack.) The left cable will have more slack than the right due to the step lock which is not
installed on the left side. Therefore, it is necessary to hook the cable support spring (42) through the
hole in the inboard cable end terminal. Position the flaps in the 15° extended location. Then adjust
rod (12) so the hand on the flap position indicator on the instrument panel is positioned at the
bottom of the white arc. 

D. The step lock cable, at the right flap, may be adjusted by turning adjusting nut (45) until
approximately .125 inch play exists in the flap. 

E. Operate the flap system and check for proper operation. Check turnbuckles and push-pull rods for
safeties. 
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NOTE: When determining the deflection angle of the flap use a bubble protractor. The angle
between the aircraft leveling lugs and the flaps when they are fully retracted should be 13°,
when the flaps are fully extended to 32° the angle should be 45°. Tolerances are ± 2°.
Measurement of flap angle is taken parallel with and next to the rib rivets 23 inches from
the inboard end of the flap. 

NOTE: Occasionally flaps are adjusted to compensate for wing heaviness with an adjustment
screw located between the center roller brackets of the flap. One flap may be adjusted with
the trailing edge below the neutral position to correct wing heaviness. The maximum
distance allowed below the neutral position is three turns on the adjustment screw. The
screw should be readjusted after rigging is completed. 

5-20. Flap Controls. (PA-24-400.) 

5-21. Removal Of Flap Control. (PA-24-400.) (Refer to Figure 5-9.) 

A. Access for removal of the flap actuating mechanism and flap control cables within the fuselage may
be reached by removing rear seat and baggage compartment floor panel. Access to controls in the
wing may be reached by removing wheel well splash pan and access plate to the flap bellcrank. 

B. Remove the flap transmission assembly by disconnecting the motor electrical leads, extracting pin
(16) at the transmission housing and removing bolt (23) at the forward section of the actuating
screw. 

C. The actuating arms (15) are removed by disconnecting the flap push-pull control cables clevis, the
step lock release cable on the right arm, and the flap position sender rod. Remove the pivot bolt at
the top spar support tube and the flap guide bracket. 

D. To remove the flap push-pull control cable (5) remove the clevis end and locknut from actuator end
of the cable. Disconnect the support clamps and draw the cable from its support tube. Within the
wing, disconnect and remove the clevis end at the flap bellcrank. Enter through the wheel well and
remove the support tube locknut. Draw the cable from the wing into the fuselage. 

E. Disconnect the flap control rod and remove the bolt securing the bellcrank. 

F. Removal of the step lock mechanism (44) and support cable (27), disconnect the return spring (43)
at the inboard side of the wheel well. Remove the aft wing fairing, the access plate located at the
inboard, under side of the flap and back the adjusting nut (45) off the cable end. Unbolt the
mechanism from the inboard and aft sides of the wing and remove with step lock and support cable.

5-22. Installation Of Flap Control. (PA-24-400.) (Refer to Figure 5-9.) 

A. To install the flap actuating mechanism assembly, connect the control arms (14 and 15) to the upper
spar support tube and insert the pivot bolt. Tighten the bolt to a snug fit with no binding of the arms.
Install the flap guide bracket and connect the flap position sender rod (12) to the control arms. 

B. The actuating motor and transmission may be installed as a unit. Place the transmission end
between the two brackets leading from the spar support, insert locking pin and safety. Connect the
actuating screw (22) to the lower portion of the actuating arms, insert bolt (23) and secure. Connect
the electrical leads to the motor, referring to the electrical diagram in Section IX. Operate the motor
to assure proper electrical hookup. 

C. The flap bellcrank (6) may be installed by placing into position, installing the pivot bolt securing
the bellcrank and tighten to a snug fit. Install the flap control rod (33). 
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D. The flap push-pull control cable may be installed by drawing the cable from the fuselage into the
wing. Place the cable end through the support tube, locknut and to the flap bellcrank. Install the
cable end and connect to the bellcrank. Secure and safety the locknut at the support tube. Within the
fuselage, insert the cable through the support tube and locknut, secure and safety. 

E. To install the step lock mechanism (44) and return cable (27) in the right wing, enter through the
wheel well and install the lock mechanism with the return cable wrapped around the pulley and
secured. Insert the cable end to the flap, through the trailing edge of the wing and into the flap. Start
the adjusting nut (45) a few threads onto the cable end. Draw the tension spring in place at the
inboard side of the wheel well Attach the step lock release cable to the lock release and to the
control arms within the fuselage. Install cable pulley and secure. 

F. Rig and adjust per Paragraph 5-23 and reinstall access panels, wheel well splash pan, rear seat, etc. 

5-23. Rigging And Adjustment Of Flap Control. (PA-24-400.) (Refer to Figure 5-9.) 

A. Adjust the flap control rod (33) to a length of 5-5/16 inch from center hole in rod end bearing to
center hole in fork. 

B. With flap push-pull cables disconnected, adjust the up limit switch (11) (rear switch) to obtain a
dimension of .375 inch ± .062 inch between forward face of transmission housing and rear edge of
the transmission sleeve assembly (22). Move the flap selector switch in the down position, moving
the control arms (14 and 15) away from the up limit switch (11) until the adjustment screw is clear
of the up limit switch. Move the selector switch to the up position and let the system deactivate
itself, check the .375 inch dimension. 

NOTE: When determining the deflection angle of the flap use a bubble protractor. The angle between
the aircraft when level and flaps when they are fully retracted should be 13°, when the flaps
are fully extended to 38° the angle should be 51° ± 1°. Measurement of flap angle is taken
parallel with and next to the rib rivets 23 inches from the inboard end of the flap. 

NOTE: Occasionally flaps are adjusted to compensate for wing heaviness with an adjustment
screw located between the center roller bracket of the flap. One flap may be adjusted with
the trailing edge below the neutral position to correct wing heaviness. The maximum
distance allowed below the neutral position is three turns on the adjustment screw. The
screw should be readjusted after rigging is completed. 

C. Place the flaps in full up position and adjust the clevis fitting on the control arms (14 and 15) so that
the clevis bolt may be inserted through the clevis and the slot in the control arms (14 and 15). The
bolt should fit snug against the forward radius of the slot in the control arms (14 and 15). Ascertain
that a wire cannot be inserted through the minimum thread hole of the clevis ends both in the
cockpit and wings. Secure in position with the jam nuts. 

D. With the flaps fully retracted, adjust the step lock release cable within the fuselage so there is no
slack in the cable and the step lock cable adjusting nut (45) at the flap to .125 inch travel in the flap. 

E. To make the flap down adjustment, run the flaps to a measured 38° down position. The down limit
switch (9) adjustment screw is then turned out until the down limit switch is activated and then
screwed out an additional 1/2 turn. Secure adjustment screw with jam nut. Retract flaps to clear
adjustment screw from switch, then extend the flaps allowing the system to deactivate itself and
check flap travel. 

F. Position the flaps in the 15° extended location. Then adjust rod (12) so the hand on the flap position
indicator on the instrument panel is positioned at the bottom of the white arc. Operate the flap
system and check for proper operation. Check turnbuckles and push-pull rods for safeties. 
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5-24. Rudder Control.

5-25. Removal Of Rudder Control. (Refer to Figure 5-12.) 

A. Rotate the two vertical turnbuckle barrels (21) to relieve tension from the rudder control cables and
disconnect the fork end of the turnbuckles from the pedal assembly. 

B. To remove the rudder pedal controls, disconnect the right and left steering rods (22), remove the
two bolts (23) securing the right side inboard pedal and the right and center bearing blocks (24).
Those aircraft equipped with toe brakes, disconnect the brake controls from the rudder control.
Slide the tube from the left bearing block and bring the pedal assembly out from the left side.
Disconnect necessary controls to facilitate removal of pedal assembly. 

C. The rudder control cable may be removed from within the fuselage by removing the upper fuselage
tail cone fairing, access panel on the right side of fuselage just ahead of stabilator, the forward left
floor panel, baggage compartment floor panel and rear bulkhead panel. Disconnect cable at the
rudder horn and remove the cable guards from the rudder pulleys. On the PA-24-260 Serial Nos 24-
4783, 24-4804 and up, and PA-24-400 aircraft, disconnect the rudder-aileron interconnect cable by
removing spring attachment fitting from the rudder cable. Draw the cable from beneath the floor
panel. 

5-26. Installation of Rudder Controls. (Refer to Figure 5-12.) 

A. To install the rudder pedal controls, place the pedal assembly into position from the left inside of
the fuselage. Slide the tube into the left bearing block, install the center and right bearing blocks
(24). Install the two bolts securing the right side inboard pedal and steering rods (22). Connect
brake controls if installed. 

CAUTION: WHEN STRINGING THE CABLES ON THE FRONT PULLEY CLUSTER JUST
AFT OF FIRE WALL, BE SURE TO THREAD CABLE IN THE PULLEY GROOVE
AND NOT OVER TOP OF EITHER THE FRONT OR BOTTOM CABLE GUARDS.
(REFER TO VIEW A-A OF FIGURE 5-12.) 

B. The rudder control cable may be installed by drawing the cable from the rear of the fuselage,
beneath the floor panel around the pulley cluster at the firewall to the rudder controls. On the PA-
24-260 Serial Nos. 24-4783, 24-4804 and up, and PA-24-400 aircraft, connect the rudder-aileron
interconnect cable by installing the spring attachment fitting to the rudder cable at the swagged ball
fitting (20). 

C. Connect the cable at the rudder horn and secure. Rig and adjust per Paragraph 5-27 and install
panels, fairings, etc. 

5-27. Rigging And Adjustment Of Rudder Controls. 

CAUTION: VERIFY FREE AND CORRECT MOVEMENT OF RUDDER. WHILE IT WOULD
SEEM SELF-EVIDENT, FIELD EXPERIENCE HAS SHOWN THAT THIS CHECK IS
FREQUENTLY MISINTERPRETED OR NOT PERFORMED AT ALL. ACCORDINGLY,
UPON COMPLETION OF RUDDER RIGGING AND ADJUSTMENT, VERIFY THAT
THE RUDDER MOVES RIGHT WHEN THE RIGHT PEDAL IS DEPRESSED; AND,
THAT THE RUDDER MOVES LEFT WHEN THE LEFT PEDAL IS DEPRESSED.

A. Ascertain that the nose gear is properly aligned with the rudder pedals according to alignment of
Nose Landing Gear, Section VI. 
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B. Check, and if required, adjust rudder for neutral alignment with relation to the neutral position of
the rudder pedals, and cables for correct tension as required in Table V-I. The following procedure
may be used:

1. Place airplane on jacks (refer to Jacking, Section II) to clear the nose wheel. 

2. Clamp the rudder pedals to align in a lateral position as shown in Figure 5-13. 

3. If not previously removed, remove the tail cone fairing by removing attaching screws. 

4. Position the rudder trim in the neutral position in accordance to Paragraph 5-31. 

CAUTION: DO NOT USE A ROD LARGER THAN THE BEND RADIUS OF THE
TRAILING EDGE SO AS TO AVOID DAMAGE TO THE RUDDER. 

5. Insert a small diameter rod into the bottom of the rudder at the trailing edge, and allow its end
to extend down to the stabilator trim control rod. (Refer to Figure 5-10.) 

6. Apply masking tape at 90° to airplane centerline, between stabilator halves immediately
beneath rod inserted on rudder. On tape, mark the airplane centerline (stabilator tab actuator
arm rod). (Refer to Figure 5-10.) 

7. With the rudder pedals clamped, check that the rod in rudder aligns with the trim control rod
and cable tension is correct as required in Table V-I. (Cable tension is taken at the flexible
portion of the cable at the forward cabin bulkhead station 50.0.) 

8. Should alignment and/or cable tension be incorrect adjust the turnbuckles which are attached
to the rudder pedal assembly to obtain correct alignment and tension. 

9. Remove the clamps from the rudder pedals. 

Figure 5-10.  Determining Neutral Rudder Position Figure 5-11.  Checking Rudder Travel
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Figure 5-12.  Rudder and Rudder Trim Control
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Figure 5-12.  Rudder and Rudder Trim Control (Cont.)
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C. To check and adjust rudder travel, proceed as follows:

1. At a distance of 6.125 outboard of the aircraft centerline, (stabilator trim control rod), make
two small dots approximately six inches apart fore and aft, with a pencil, on the top surface of
the stabilator, both sides of the rudder and parallel to the aircraft's centerline. 

2. Run masking tape on each stabilizer surface fore and aft with the edge of the tape placed at the
outboard side of the pencil marks. 

3. Disconnect the rudder trim system at the lower end of the trim bellcrank at station 251.5. 

4. With the small rod inserted into the trailing edge of the rudder, swing the rudder in both
directions to determine that the pointer intersects the inboard edge of the tapes. (Refer to
Figure 5-11.)

5. Should the pointer not intersect the inboard edge of the tape, adjust the rudder stops at the
rudder hinge bracket to obtain correct travel.

6. Ascertain rudder trim controls are properly rigged per Paragraph 5-31 and connect control rod
to trim bellcrank.

7. From the pilot's seat only, depress each rudder pedal completely and check for full deflection
of the rudder to each side. 

8. Should the pointer not intersect the inboard edge of the tape, check for interference at the
rudder horn and the nose gear travel stops.

9. If interference is found at the nose gear travel stops, located at the bottom of the strut housing,
rework the stops until full deflection of the rudder in both directions is obtained. 

NOTE: Maximum allowable nose gear travel is 25° degrees. 

10. Check full travel of the nose wheel and rudder to determine that the rudder hits its stops just
before the nose wheel hits its stops. 

Figure 5-13. Clamping Rudder Pedals in Neutral Position
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D. Check safety of turnbuckle and bolts.

WARNING: MAKE SURE POINTER ROD IS REMOVED TO AVOID RESTRICTION OF
RUDDER MOVEMENT. 

E. Remove pointer rod and install access panels and plates and tail cone fairings. 

5-28. Rudder Trim Controls

5-29. Removal Of Rudder Trim Mechanism. (Refer to Figure 5-12).

The trim mechanism maybe removed by disconnecting the unit at the cockpit control and at the nose
gear steering arm. Note the number of washers between the ball joint and steering arm. 

5-30. Installation of Rudder Trim. (Refer o Figure 5-12.) 

Connect the rudder trim mechanism at the cockpit control and at the nose gear steering arm. Rig and
adjust per paragraph 5-31. 

5-31. Rigging And Adjustment Of Rudder Trim Mechanism. (Refer to Figure 5-12.). 

CAUTION: VERIFY FREE AND CORRECT MOVEMENT OF RUDDER. WHILE IT WOULD
SEEM SELF-EVIDENT, FIELD EXPERIENCE HAS SHOWN THAT THIS CHECK IS
FREQUENTLY MISINTERPRETED OR NOT PERFORMED AT ALL. ACCORDINGLY,
UPON COMPLETION OF RUDDER TRIM RIGGING AND ADJUSTMENT, VERIFY
THAT THE RUDDER MOVES LEFT WHEN THE RUDDER TRIM WHEEL IS
TRIMMED LEFT; AND, THAT THE RUDDER MOVES RIGHT WHEN THE RUDDER
TRIM WHEEL IS TRIMMED RIGHT. 

A. To rig the rudder trim mechanism, ascertain that the rudder pedals are neutral (Refer to Figure 5-12)
and the nose gear steering is adjusted and centered according to Paragraph 6-23 of Section VI. 

B. With the rod end (18) disconnected from the nose gear steering arm, turn the trim knob to indicate
neutral. Within the engine compartment, turn the bungee tube (12) on the trim screw (11) to
maintain the following distance between the firewall and tube end. 

PA-24-180, Serial Nos. 24-1 to 24-1676 .875

PA-24-180, Serial Nos. 24-1684 and up .562

PA-24-250 and PA-24-260 .562

PA-24-400 .875

Adjust the rod end (18) to allow the bolt to slip into place. Place spacer washers between the rod
end and steering arm so as to allow no up or down binding of the bungee tube on the trim screw. Do
not exceed over seven washers. 

5-32. Stabilator Controls.

5-33. Removal Of Stabilator Controls. (Refer to Figure 5-14.) 

A. To remove the stabilator control cables, remove the left forward floor panel, rear seat, baggage
compartment rear bulkhead panel and access panel located just ahead of the stabilator on the right
side of the fuselage. 
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B. For the removal of the forward control cable, relieve cable tension and disconnect the two
turnbuckles (5) located to the rear of the fuselage near the radio rack. The upper turnbuckle ends
should be marked to facilitate reinstallation. Remove the control cable guards or pulleys (1) along
the bottom of the fuselage. Draw the cable forward from beneath the floor panel. At the pulley
cluster located at the firewall, remove two cable guards and bring the cable around the pulley
cluster. Remove the pulleys (44) behind the instrument panel, disconnect the cable from the control
column and remove the cable. 

C. The aft stabilator control cables may be removed by disconnecting the cables at the stabilator
balance (29) and removing the cable pulleys. 

D. To remove the stabilator torque tube assembly, remove the tail cone fairings, stabilator (refer to
paragraph 4-15 of Section IV) and stabilator trim mechanism. (Refer to Paragraph 5-37.)
Disconnect the cables from the balance arm. Remove the nuts securing the bearing blocks and
remove the assembly. Should the bearings be removed from the torque tube, note the number of
shims, if any, between bearing and tube collar. 

5-34. Installation of Stabilator Controls. (Refer to Figure 5-14.) 

A. Should it have been necessary to remove the bearing blocks from the torque tube, check that there is
a dimension of 8.620 inches from center of the right bearing block to center of the left bearing
block. Maintain this dimension by placing the necessary shims between the bearing and tube collar.
Insert the balance arm into the fuselage and slide the bearing blocks into position. Install the
mechanism brackets and secure torque tube assembly. 

B. The trim mechanism may be installed, referring to paragraph 5-38 and the stabilator surfaces
referring to paragraph 4-35 of Section IV. Before connecting any control cable, check for proper
balance of the stabilator. (Refer to Section IV.) 

C. To install the forward control cable (43), commence by measuring from the thimble of the cable end
(not identified by paint), approximately 151 inches to the swagged ball at this point. This ball will
connect to the left control column bearing. The swagged ball that is approximately 178 inches from
the thimble of the cable end (identified by paint) will connect to the right control column bearing.
String the cable as shown in Figure 5-14, secure the swagged balls and pulleys (44). Draw the cable
ends down around the pulley cluster, beneath the floor panel and to the aft section of the aircraft.
Install the remaining cable guards or pulleys (5). 

CAUTION: WHEN STRINGING THE CABLES ON THE FRONT PULLEY CLUSTER JUST
AFT OF FIREWALL, BE SURE TO THREAD CABLE IN THE PULLEY GROOVE
AND NOT OVER TOP OF EITHER THE FRONT OR BOTTOM CABLE GUARDS.
(REFER TO VIEW A-A OF FIGURE 5-14.) 

D. The aft stabilator control cables may be connected to the stabilator balance. On the PA-24-180, PA-
24-250 and PA-24-260, the cable with thimble end goes over the upper pulley and the cable with the
swagged ball and forked fitting goes to the bottom. On the PA-24-400 the shorter of the two similar
cables go over the upper pulley. Connect the aft control cables to the forward cable. Match the
painted ends. Connect the stabilator extension spring (31) and cable. 

E. For the rigging and adjustment of the stabilator controls, refer to Paragraph 5-35.
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5-35. Rigging and Adjustment of Stabilator Controls.

CAUTION: VERIFY FREE AND CORRECT MOVEMENT OF STABILATOR. WHILE IT WOULD
SEEM SELF-EVIDENT, FIELD EXPERIENCE HAS SHOWN THAT THIS CHECK IS
FREQUENTLY MISINTERPRETED OR NOT PERFORMED AT ALL. ACCORDINGLY,
UPON COMPLETION OF STABILATOR RIGGING AND ADJUSTMENT, VERIFY
THAT THE REAR EDGE OF THE STABILATOR MOVES UP WHEN THE WHEEL IS
PULLED BACK; AND, THAT THE REAR EDGE OF THE STABILATOR MOVES
DOWN WHEN THE WHEEL IS PUSHED FORWARD.

A. To adjust the stabilator controls, first ascertain that the stabilator is properly balanced (Refer to
Section IV.) 

B. With the aircraft level, determine the level position of the stabilator by use of a bubble protractor on
a special leveling tool placed on the stabilator per dimensions in Figure 5-15. The leveling tool may
be fabricated per dimensions given in Figure 5-17. Set the stabilator travel by adjusting the stop
bolts at the torque tube horn (refer to Figure 5-16) and measuring the degree of travel with the
bubble protractor on the leveling tool. Travel dimensions from level are given in Table V-I.

C. To set stabilator control cable tension. place the control wheel in neutral position. Measure from the
instrument panel along the under side of the control column to the control wheel. Refer to Table V-I
for appropriate dimensions and cable tensions to obtain the stabilator neutral position. 

NOTE: Stabilator should hit stabilator stop bolts before control wheel shaft in cockpit hits stops.

D. Adjust link at stabilator control extension spring to obtain .125 inch slack in cable with stabilator
stops adjusted and control wheel in full forward position. 

5-36. Stabilator Trim Controls.

5-37. Removal of Stabilator Trim Mechanism. (Refer to Figure 5-14 ) 

A. To remove the trim mechanism or control cable, tension must be relieved from the control cables.
Rotate the turnbuckle barrels (5) located in the aft section of the fuselage 

B. The forward trim cable may be removed by lowering the overhead light panel, gaining access to the
forward most pulleys (1). Disconnect the cable at the turnbuckles. If the cable need not be reused,
cut one end of the forward cable (2) and butt the new cable to it, solder the cables together and
smooth the joint. Should it be necessary to reuse the old cable with the thimble, etc., attached,
remove the trim crank and idler pulleys. Lower the headlining and remove the necessary cable
guards to facilitate removal of the cable through the bulkheads. Withdraw the cable from its
position. 

C. The trim mechanism with the aft trim cable may be removed by disconnecting the trim tab actuating
arm, removing the cable guards at the pulleys and disconnecting the trim indicator wire. Disconnect
the tab bellcrank assembly and the unit at the support bracket. 
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Figure 5-14.  Stabilator and Stabilator Trim Controls
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Figure 5-14. Stabilator and Stabilator Trim Controls (cont.)
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Figure 5-14. Stabilator and Stabilator Trim Controls (cont.)
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Figure 5-14. Stabilator and Stabilator Trim Controls (cont.)
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5-38. Installation of Stabilator Trim Mechanism. (Refer to Figure 5-14.) 

A. To install the stabilator trim mechanism, assemble the drum assembly (10) onto its support brackets.
Attach the bellcrank (34) to the bearing blocks and safety. Draw the rim cables (2) into the fuselage,
allowing them not to cross, and install the cable pulleys. 

B. The forward trim cable may be installed by drawing the cable to the location of the trim crank
pulley (1) and idler pulley. Wrap the cable around the crank pulley, then to the idler pulley and back
to the crank pulley. Continue the cable to the aft section and install cable pulleys that were removed. 

C. To rig and adjust the trim mechanism and cables, refer to Paragraph 5-39. 

5-39. Rigging And Adjustment Of Stabilator Trim Mechanism. 

CAUTION: VERIFY FREE AND CORRECT MOVEMENT OF STABILATOR TAB. WHILE IT
WOULD SEEM SELF-EVIDENT, FIELD EXPERIENCE HAS SHOWN THAT THIS
CHECK IS FREQUENTLY MISINTERPRETED OR NOT PERFORMED AT ALL.
ACCORDINGLY, UPON COMPLETION OF STABILATOR TRIM RIGGING AND
ADJUSTMENT, VERIFY THAT THE STABILATOR TAB MOVES UP WHEN THE
TRIM WHEEL IS TRIMMED DOWN; AND, THAT THE STABILATOR TAB MOVES
DOWN WHEN THE TRIM WHEEL IS TRIMMED UP.

A. To rig the stabilator trim system, draw the trim cable, rotating the cable drum until approximately 7
wraps (PA-24-180, PA-24-250 and PA-24-260) or 8 wraps (PA-24-400) remain on the drum of the
top series of wraps. 

Figure 5-15.  Checking Stabilator Travel.
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B. Within the fuselage, draw the forward trim cable fore or aft and connect the turnbuckles. Should it
be necessary to swage a cable end before connecting the remaining turnbuckle, assemble the eye,
thimble and sleeve. Connect the ends to the barrel with three or four threads. Draw the free cable
end until it is tight, clamp the cable so that it will not damage the cable or slip back. Crank the trim
a few times to seat the cable on the drum and pulleys. Again draw the free end of the cable to
approximately the required cable tension (refer to Table V-I), swage the sleeve to the cable and reset
the cable tension. Cut off the remaining cable. 

C. Without turning the trim drum, rotate the trim screw until .285 (PA-24-180, PA-24-250 and PA-24-
260) or .210 inch (PA-24-400) exist between top of the drum housing and bottom of the upper
screw stop. (Refer to Figure 5-14.) The trim drum and screw are in neutral position. Connect trim
screw and bellcrank. 

D. Level stabilator as described in Paragraph 5-35. Adjust the stabilator tab arm so that the trailing
edges of stabilator tab and stabilator align. Ascertain that there is one cable wrap remaining and
there is no binding of cables or turnbuckles when the trim is moved through its full travel. Readjust
if necessary by resetting the trim screw and drum. 

E. Reset the stabilator and tab at neutral and adjust the trim indicator within the fuselage to read
neutral by setting the wire at the rear of the fuselage. 

CAUTION: UPON COMPLETION OF ALL INSTALLATIONS AND ADJUSTMENTS,
BEFORE ANY FLIGHT TESTS, CHECK THAT ALL CONTROLS ARE HOOKED
UP AND RIGGED PROPERLY, TURNBUCKLES, BOLTS, ETC. ARE SAFETIED,
AND PANELS AND PLATES ARE SECURED. 

F. If the stabilator tab is not aligned with the neutral stabilator, disconnect the stabilator tab actuator
rod (35) from the bellcrank (34) by removing the cotter pin, castellated nut, washer and bolt.
Loosen jam nut and rotate rod end bearing (33) until the trim tab and stabilator are aligned when the
rod end bearing is in place. 

NOTE: The stabilator trim control rod end bearing located at the forward end of the control rod
(33) should be checked for freedom of movement during the regular 100 hour inspection.
Disconnect the rod at the trim tab and hold the end between your fingers. Try to turn the
rod from side to side and rotate up and down. If the rod will not turn or is hard to turn, the
bearing should be checked more thoroughly by removing the complete assembly (33) from
the airplane. 

G. Connect the tab actuator arm to the bellcrank at the rod end bearing with bolt, washer, castellated
nut and cotter pin. With the stabilator in the neutral position, turn the trim in each direction to screw
stops to check tab angle as given in Table V-I and also check minimum number of wraps left on the
drum. (Minimum allowable is one and one quarter (1.25) turns.
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5-40. Wrapping Stabilator Trim Drum. (Refer to Figure 5-14, Sketch D or G.) 

A. To wrap the trim drum, ascertain that the screw and drum assembly is removed from the aircraft. 

B. Locate the center of the rear trim cable (2), measuring from end to end. Insert the trim cable into the
drum slot and install lockpin. Mark one end of the drum (16) to be top as it will be installed in the
aircraft. The cable from the top of the drum wraps down in a clockwise direction 9-1/4 (9.25) turns,
the lower cable wraps up in a counterclockwise direction 9-1/4 (9.25) turns. Insert the drum into its
frame (10). Insert trim screw (11) through the drum and install screw stops (14). Maintain a
maximum of .002 inch between bushing and drum. Install the two bracket angles (15) to the drum
frame with the support side bracket bolts installed. Install the two cable guards and center the drum
between the two screw stops. The drum assembly may be installed on the aircraft, refer to
Paragraph 5-38. 

Figure 5-16.  Stabilator Adjustment Point
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TABLE V-II TROUBLESHOOTI!\G CHART (SURFACE CONTROLS) 

Trouble Cause Remedy 

AILE ROll; CO!\TROL SYSTEM 

Lost mot ion between Cable tension IOQ low Adjust cable tension 
control wheel and (Refer to Table 
aileron V-I) 

Linkage loose or worn Check linkage and tight-
en or replace 

Broken pulley Replace pulley 

Ca bles not in place on Install cables correctly 
pulleys Check cable gualds 

Resistance to control System not lubricated Lubricate system (Re-
wheel rotation. properly fer to Lubrication 

Chan. Section II ) 

Cable tension too high Adjust cable tension 
(Refer to Table V-I) 

Control column hori- Adjust chain (Refer to 
70ntal chain im- Paragraph 5-7 ) 
properly adjusted 

Pulleys binding or rub- Replace binding pullevs 
bing and, or provide 

. - clearance between 
pullevs and brackets 

Cables not in place on Install cables correctly. 
pulleys Check cable guards 

Cables crossed or Check routing of con-
routed incorrectly. trol cables 

Control wheels not I ncorrect cant rol Rig in accordance with 
~ynchroni7ed column rigging Paragraph 5-7 

Control wheels not Incorrect rigging of Rig in accordance with 
hori7onta I when aileron system Paragraph 5-11 
ailerons are neutral 

ISSl:ED: 8/18/72 
IH5 

SURFACE CONTROLS 
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TABLE V-U. TROUBLESHOOTING OIART (SURFACE CONTROLS) (CODE.) 

Trouble 

Inco .... ct aileron 
travel. 

Correct &iIeron travel 
..... not be obcained 
by adjulCinl ben· 
crank scops. 

Conaol wheel stop. 
before control 
surfaces .....,h 
full era""l. 

SURFACE CONTROLS 
ISSUED: 1118m 

Caue 

AILERON CONTROL SYSTEM (COaL) 

Aileron oomrol rods 
not adjllltCd prop-
erIy. 

Aileron bencrank stops 
not adjusted 
properly. 

Incorrect riaIinI of 
ailen>n c:ables, 
conaol wbeel and 
oonaol rod. 

Incorrect rigi", be-
tween conll'Ol 
.heeI and co ... 
erol c:ables. 

IH6 

Remedy 

-
Adjust in ""oord&nce 

with Parqraph 
HI. 

Adjust in ""cord&nce 
with PvasraPh 
HI. 

Ri8 in "oordan .. with 
Parqrapb H 1. 

Ri8 in .. cordance with 
Parqnph 5-11. 

-. 
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TABLE V·II. TROUBLESHOOTING OIART (SUIlFACE CONTROLS) (CODt.) 

Trouble c.u. 

FLAP CONTROL SYSTEM 

Flaps flil to extend Master switch of(. 

or mract though 
flap solenoid actuatcs. Defeetive flap .. lector 
(Motor circuit.) switch. 

Defective flap motor 
cimlit relay. 

Ground open from flap 
motor circuit relay. 

Ground open from flap 
selector switch. 

Defective flap motor. 

Dcfeetive cimlit 
wiriDg. 

Flaps fail to e:<tend Muter switch off. 
or retract. F lap s0-

lenoid does not ac- Flap solenoid circuit 
tuatc. breaker open. 
(Solenoid circuit.) 

Defeetive flap selector 
switch. 

Defeetive up or down 
limit switch. 

Defeetive flap solenoid 

Ground open from flap 
solenoid. 

Defective circuit wiring. 

IH7 

Remedy 

Tum switch on. 

Replace .. lector 
switch. 

Replace relay. 

Check lI'0und c:onnec-
tion. 

Check Found cannec:-
non. 

Replace motor. 

Isolate a .... aDd reo 
pair. 

Tum switch on. 

Reset circuit breaker. 

• Replace .. lector 
switch. 

Replace defective 
switch. 

Replace flap solenoid. 

Check ground c:onnec-
tion. 

Isolate cause and re-
pair. 

SURFACE CONTROLS 
ISSUED: 8118n2 
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TABLE V-II TROUBLESHOOTII"G CHART (SURFACE CO"TROLS) (conI.) 

Trouble 

Flaps ha\e erratic. 
sluggish or retarded 
operation during ex
tension and retraction 

Flaps. when retracted. 
extend beyond normal 
fully retracted position 

ISSUED: 8/18/72 

Cause 

FLAP CONTROL SYSTEM (cont ) 

Transmis,ion needs lu
brication 

Binding between track 
and rollers 

Slipping or stripped 
transmission 

Loose electrical con
nection 

Dirt. foreign material. 
paint or damage to 
nap rollers and 
tracks 

Lack of lubrication. 

Improper lubricant 

Flaps retracted at 
higher airspeed than 
recommended for flap 
operation after being 
used for take-off 

IH8 

Remedy 

Lubricate transmis:-.ion 
(Refer to Lubrica
tion Chart. Section 
\I ) 

Check for defecti\e 
pans and replace 
if necessary or 
consult latest Piper 
Service Leller :\ 0 595 

Replace transmission 

Check and repair elec
trical connections 

Clean and lubricate (if 
applicable) or replace 
if necessary 

Steel rollers only After 
cleaning. lubricate per 
Lubrication Chart in 
Section II "ylon 
rollers must not be lu
bricated. but req u i re 
periodic cleaning 

Refer to Lubrication Chart. 
Section II. 

Refer to latest Piper 
Sen ice Leller No 360 
and install K it No 
754 4 \) 

SURFACE CONTROe 
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TABLE V-II. TROUBLESHOOTINC OIART (SURFACE CONTROLS) (conL) 

Trouble eau.. 

FLAP CONTROL SYSTEM (canL) 

No indication of flap Defective indicator uniL 
position on indi-
cuor. Sender unit not adjusted 

PlOperiy. 

Defective wirins. 

Master switch off. 

Circui, braker open. 

Seader unit grouad open. 

Mechanical link .... be-
tween walking beam 
and tranIIIIitter, broken 
or diseoanected. 

Trammitter inoperative. 

Flap indicoror shows Incompl .. e ground. 
flaps down when 'hey 
are up. 

Flap. fail '0 retract Up limit switch incor 
completely. •• ctly adjusted. 

Flaps do not extend Down limit switch in-
completelY· com:ctly adjusted. 

Flap on on. side fails Broken control cable. 
to operate. 

189 

-

Remedy 

Replace indicator unit. 

Adjust sender uni, in 
accordance with 
hngraph '-19 or 
5-23. 

Check and repair 
wiri",. 

Tum switch on. 

Reset circui' b ..... ker. 

OIeck ground connec· 
tion. 

Check and repair. 

Replace. 

Chedc. ground connections 
It transmitter under 
rearsut. 

AdjuSt flap in a<cor 
dance with Paragrap h 
5-19 or 5-23. 

AdjuSt in accordance 
with Paragraph 5-19 
or S-23. 

Repair or replace 
control cable. 

SURFACE CONTROLS 
ISSUED: 8/18/72 
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TABLE V·II. TROUBLESHOOTING OIAAT (SURFACE CONTROLS) (CODL) 

Trouble 

Flaps not synchronized 
or fail to fit 
evenJy when reo-
<n=d. 

Slugish or retarded 
flap retraction. 

Flap actUating sy .. om 
fails to shut-off when 
flaps are full up or 
full down. 

Righr tlaf> fails to lock 
when in the rem.cted 
position. 

SURFACE CONTROLS 
ISSUED: 8118172 

Ca_ 

FLAP CONTROL SYSTEM (conL) 

Inconect riainI. 

Weak retraction .pring 
(PA·24-2'0 up to Serial 
24-3444 inclusive). 

The limit switches &re 
out of adjustlllenL 

Flap acruaa,. cable hu 
insufficient .lack. 

Spring on flap locking 
mechanism broken. 

IHI0 

Remedy 

Rig in accordance with 
Pangraph ,·19 or 
5-23. 

Refer to Piper Service 
Letter No. 39' and 
insuJI spring So. 
83302·54. 

Reset lim it switches. 
(Ref .. to pangraph 
5·19 or '·23.) 

Rerig up lock cable. 
(Refer to parograph 
H9 or '·23.) 

Replace spring. 

. 

~ 
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TABLE V·U. TROUBLESHOOTING ClART (SURFACE CONTROLS) (COIlL) 

Trouble Ca ..... 

RUDDI!R CONTROL SYSTEM 

lost motion between Yble tension tOO low. 
rudd ... pedals and 
rudd .... 

Broken pulley. 

Bolts attaching bellcrank 
[0 rudd ... are loose. 

Excessive resistance System nor lubricated 
[0 rudder pedal properly. 
movement. 

Rudder pedal torque 
rube beari", blocks 
in need of lubri· 
cation. 

Cable tension [00 high. 

Pulley. bindinl or rut>-
bing. 

Cables nor in place on 
pulley •. 

Cables crossed or 
routed incorrectly. 

IH11 

. 

Remedy 

Adjust able tension pei 
Table V·I uu:I Pan· 
graph 5·25. 

Replace pulley. 

Tighten bellcrank bolts. 

lubricate SYStem. CRe-
fer to lu.brication 
Chan. Section II.) 

Lubricate torque cube 
bean", blocks. 
Consult Lubricarion 
Chan. Section II. 

Adjust cable tension p ... 
Pangnph 5·27 
and Table V·1. 

Replace bindi", pulley. 
andlor provide 
clcua.nce betWeen 
pulleys and brackets . 

Install cable. correctly. 
Check cable guards. 

Check routing of control 
cable •. 

SURFACE CONTROLS 
ISSUED: 8/18172 



PIPER COMANCHE SERVICE MANUAL 

TABLE V·U. TKOUBLESHOOTING OIART (SURFACE CONTROLS) (conL) 

Trouble 

Rudder pedals not 
neuaal when rudder 
is sueamlined. 

Incorrect rudder 
lnvd. 

SURFACE CONTROLS 
ISSUED: 8/18n2 

eaa. 

RUDDER CONTROL SYSTEM (cont.) 

Rudder cabin ineOr-
rectly rigcd. 

Rudder bcUcrank stop 
incorrectly adjusted. 

Nose whccl comacu 
stop' before rudder. 

IH12 

Rcmody 

. 

Rig in accordance with 
Parqraph 5-27. 

Rig in accordance with 
Parqraph 5-27. 

Rig in accordance with 
Par&IRph S·27 . 

. 
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TABLE V-U. T1I.OUBL£SHOOTtNG OIAltT (SUIU'ACE CONTROLS) (coaL) 

Trouble c.u. 

STAJIILATOR CONTROL SYSTEM 

Lost motion bet'wem Cable tellSion too low. 
control wheel 
and subilator. 

Broke pulley. 

Cables not in place on 
pulleys. 

Resistance to subilator System not lubricated 
control movement. properly. 

Cable tension tOO high. 

PuDey. binciins or rub-

bins· 

Cables not in place on 
pulleys. 

Cables crossed or 
routed incorrect.lv. 

Incorrect stabilator Stabilator stop bolts 
travel. incorrectly adjusted. 

Correct stabiJator Subilacor cabies incor-
myel cannot rectly riged. 
be obtained by 
adjusting stop 
bolts. 

1813 

Re-.ly 

. 

Adjust cable tension pet 
Table V-!. 

Replace pulley. 

InsWl cables correaly. 

Lubriote system. (Refer 
to lubriation 
Chart. Section 11.) 

AdjUst cable tension pet 
Table V-!. 

Replace binding pulleys 
and/or prOYicle 
cleannce betWeen 
pulley. and bracketS. 

InsWl cables correctly. 

Ch~~k raunn, of control 
cables. 

Adjust stop screws per 
Paragnph HS 

Rig cables in actor-
dance: with Pa.ra-
graph S·lS. 

SURFACE CONTROLS 
ISSUED: SI1Sn2 
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TABLE v-n_ TROUBLESHOOTING afART (SURFACE CONTROLS) (conL) 

Trouble 

Lost motion betwem 
trim conaol hanclle. 

Trim conaol handle 
moves with excessive 
resistance. 

Trim tab faili '0 

reach full travel. 

SURFACE CONTROLS 
ISSUED: 1/1Bn2 

eau.. 

STABILATOR TRIM CONTROL SYSTEM 

Cable .ension '00 iow. 

Cables not in place on 
pulleys. 

Broken pulley. 

Link ... 100 .. Dr worn. 

Sy.em no. lubricated 
properly. 

Cable tension too high. 

Pulley. binding Dr rub-
bing. 

Cables not in place on 
pulley •. 

Trim tab hinge binding. 

Cables crossed or 
routed incorrectly. 

System incorrectly ris-
ged. 

Trim drum incorrectly 
wrapped. 

IH14 

Remedy 

-

Adjust in Kcordance 
willi Table V-I. 

Insall abies KCOniing 
to Paragraph '-38. 

Replace pulley. 

Check linkace and tight-
en or replace. 

Lubricate 11'."". (R .. 
fer to Lubrication 
Chart_ Section II. 

Adjust in accordance 
with Table V-\. 

Replace bindins pulleys. 
Provide clean.nce 
between pulley. and 
brack .... 

Refer '0 Paragraphs 
5-38. 

Lubricate hinge. If 
necessary. replace. 

Check routing of con-
Irol cables. 

Check and/or adjust 
rigging per Pan-
graph '-39 

Check and/or adjust 
rigging per Pan-
graph 5-<10. 
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TABLE V·II. TROUBLESHOOTING CHART (SURFACE CONTROLS) (CODL) 

Trouble 

Trim indicator fails 
to indicate COrT'ect 

aim position. 

Trim indicator fails 
to indicate ilny 
movement. 

Cause Remedy 

STABILATOR TRIM CONTROL SYSTEM (CDftL) 

Trim indicator nOt 
properly adjuRed. 

Trim indicator wire 
broken. 

Trim indicator wire 
broken. 

Broken indicator tension 
spri",. 

Forward trim puUey 
slippinl when crank 
is tIImod. 

IH15 

-

Adjust in accordance 
with Puqraph 5·39 

Replace wire. 

Replace wire. 

Replace spri"l. 

Cleek for oil or 
grease or loose 
cables and tighten 
in accordance with 
Table V·I. 

-. 

SURFACE CONTROLS 
ISSUED: 8118n2 
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Figure 5-17.  Special Fabricated Tools (Sheet 1 of 3)
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Figure 5-17.  Special Fabricated Tools (Sheet 2 of 3)

Figure 5-17.  Special Fabricated Tools (Sheet 3 of 3)
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SECTION VI

LANDING GEAR AND BRAKE SYSTEM

6-1. Introduction.

Contained in this section are instructions for troubleshooting, overhaul, inspection and adjustment of the
PA-24, PA-24-250, PA-24-260, and PA-24-400 landing gear, landing gear retraction system, and brake
system. Also, adjustments for the electrical safety, down limit, up limit, and warning switches. 

6-2. Description.

The PA-24 Comanche series tricycle landing gear system is an air-oil oleo-type unit that is electrically
operated, fully retractable with the nose gear retracting aft into the nose section and the main gear
retracting inboard into the wing. Gear doors operated by gear movement partially cover the gear when
retracted.

The retraction mechanism consists of an electric motor and transmission assembly, torque tube
assembly, push-pull cables to each main gear and a push-pull tube to the nose gear. Limit switches are
installed in the system to cut off the transmission motor when the gear is fully extended or retracted.
These switches also operate gear indicator lights in the cabin. To prevent the gear from retracting while
the airplane is on the ground, an anti-retraction safety switch located on the left main gear prevents the
gear from retracting until weight off the gear has allowed the strut to extend to within three-quarters of
an inch of full extension. When the manifold pressure is reduced below 10 to 12 inches and the landing
gear is not down and locked, a warning horn will sound. In the cockpit, located between the pilot seats,
under the floor panel, is an extension handle used to manually extend the landing gear while in flight
should it become necessary. Also, it may be used to extend and retract the gear when the airplane is on
jacks.

The brakes are hand-operated hydraulically by one master cylinder on the early models and hand and/or
toe-operated individual master cylinders mounted standard on the left (and optional on the right) side
rudder pedals on the later models. A reservoir, located on the forward side of the firewall, supplies
hydraulic fluid to the master cylinder. From the cylinder the fluid is routed through lines and hoses to a
parking brake valve located under the floor panel in front of the left pilot's seat on the early models,or on
the master cylinders of late models. The fluid is then directed to the brake assemblies on each main
landing gear. The brakes are self-adjusting, single-disc, single-housing, double-piston assemblies. To
operate the brakes: in early models pull the brake lever back; in later models pull the brake lever back or,
for differential braking, apply toe pressure to the top of the rudder pedals; and, in PA-24-260 C and
Turbo C models apply toe pressure to the top of the rudder pedals. The parking brake may be actuated by
applying the brakes and pulling out the parking brake handle. To release the parking brake, apply the
brakes and push in on the parking brake handle. 

6-3. Troubleshooting.

Troubles peculiar to the landing gear system are listed in Table VI-II at the back of this section along
with their probable causes and suggested remedies. When troubleshooting, check the power supply and
ground of the items affected. If no trouble is found, the trouble probably exists inside individual pieces
of equipment. 

6-4. Landing Gear System.
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6-5 Nose landing Gear. 

0-0 Disassembl~ Of Nose Gear Oleo. (PA-24-IXO and PA-24-250. Serial "'os 24-1 to 24-214 inclusi\e, 
(Refer to Figure 6-1) The nose gear oleo assemblv may be remmed and disassembled from the gear oko 
housing "lIh the gear remmed from or installed on the airplane 

a Place the airplane on jacks (Refer to .lacking. Section II ) 
b Place a drip pan under the gear to catch spillage 
c Remove the air and fluid from the oleo To do this. depre" the air valve core pin (4) until "rut 

pre"ure has diminished. remove the filler plug (5). and with a small hose siphon as much h~draulic tluid 
from the strut as po"ible 

d To remove the piston tube assembly (12) from the oleo housing (:1). remme the upper (1:11 and 
lower (15) torque link connecting bolt assembly (14) and separate the links '\ote the upper and lo"er torque 
links and the number of spacer "asher between the two links 

e Compress the piston tube (12). reach up along the tube and release the snap ring (:1 I) from the 
annular slot at the bottom of the oleo housing 

f Pull the piston tube with component parts from the cylinder housing 
g The piston tube components may be removed by reaching in t he tube and pushing out the upper 

hearing retainer pins (24) Slide off the upper bearing (25). spacer(26).lo"er bearing(27) with inner and outer 
"0" rings n4 and 2R). wiper (29). washer (:10) and snap ring nl). 

h To remo\ e the orifice tube (21) from the oleo housing. remove the locknut ( I) and washer ( 2) from 
the top of the housing Draw the tube with "0" ring (20) and back-up washer (19) from the housing 

I The orifice plate (22) is remO\ed from the bottom of the orifice tube by releasing the snap ring 
(2:1) that holds the plate in position 

I To remO\e the piston tube plug (32) with "0" ring (3:11 located in the lower end of the tube. remo\ e 
the bolt assembly and insert a rod up through the hole in the body of the fork (18). pushing the plug out 
through the top of the tube 

.- h-7 Cleaning. Inspection And Repair Of Nose Gear Oleo. 
a Ckan all parts with a suitable quick drying type cleaning solvent 
b Inspect the landing gear oleo assembly component for the following 

I Rcaring and bushings for excess wear. corrosion. scratches and o\'erall damage 
2 Retaimng pins for wear and damage 
:; Loc~ rings for cracks. burrs. etc 
4 Cdinder and orifice tube for corrosion. scratches. nicks and excess wear 
5 Orifice plate for hole restriction 
h For~ tube for corrosion. scratches. nicks. dents and misalignment 
7 ;\ir yal\e general condition 
x Worn or broken turning limit stops 

REVISED: 4/10/81 

"OTE 

If the nose \\ hed turning limit stops are found broken or ha\e been 
broken in the past. the entire ,,'stem including the follmnng items 
should he checked to insure proper rudder action and condition. 
(a) Check rudder hinges. pulleys and pulley brackets 
(b) Check rudder rigging and cable tension per instructions in 

Section V of this manual 
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c. Repair of the housing is limited to smoothing out minor scratches, nicks and dents and replacement 
of parts. 

d. Individual replacement of the wiper strip may be accomplished per instructions given in paragraph 
6-40. 

6-8. Assembly of Nose Gear Oleo. (PA-24-180 and PA-24-250, Serial Nos. 24-1 to 24-214 inclusive.) (Refer to 
Figure 6-1.) 

a. Ascertain that parts are cleaned and inspected. 
b. To install the piston tube plug (32), first lubricate the tube plug and "0" ring (33) with hydraulic 

fluid (MIL-H-5606), and install the "0" ring on the plug. Lubricate the inside wall ofthe piston tube (12), insert 
the plug into the top of the tube and push it to the fork end. Align the bolt holes of the fork (18), tube and plug, 
and install bolt (CT) (16) with washers and nut. (If a new tube (12) is to be installed that has not been drilled, 
press the tube intothefork piston housing( 18) until it bottoms. Using the bolt holes in the fork body as a guide, 
drill a pilot hole and ream to 0.250jO.252 through each side of the tube wall. Remove burrs from the inside of 
the tube and flush the tube with a suitable solvent to remove all metal particles.) 

c. If desired, cement a cork in the hole in the bOllom of the fork body to prevent dirt from entering 
between the fork and tube. 

d. To assemble the components of the orifice tube (21), insert the orifice plate (22) into the bOllom of 
the tube and secure with snap ring (23). Lubricate and install "0" ring (20) and back-up washer (19) on the 
upper end of the tube. 

e. Insert the orifice tube (21) in the oleo housing (3). Wjth the end of the tube exposed through the top 
of the housing, install washer (2) and locknut (I). Tighten lOCknut only fmger tight at this time. 

f. Assemble the components of the piston tube (12) on the tube by placing, in order ,the snap ring (31), 
washer (30), lower bearing (27), with inner and outer "0" rings (34 and 28), spacer (26) and upper bearing (25). 
Align the lock pin hole of the upper bearing with the pin holes in the piston tube and install pins (24). 

g. Lubricate the inner wall of the housing (3) and tube (12). Carefully insert the tube assembly into the 
housing, guiding the orifice tube (21) into the piston tube until the snap ring (31) can be installed in the annular 
slot at the lower end of the housing. 

h. At the top of the housing, tighten the orifice tube locknut (I). 
I. At the bollom of the housing, install wiper strip (29), slide washer (30) into position and secure 

assembly with snap ring (31). 
j. Ascertain that the bushings are installed in the upper and lo",:er torque links (13 and 15) and then 

install the links. 

NOTE 

Ascertain that the torque links are properly installed to insure 
complete travel of the piston tube and fork assembly within the oleo 
housing. 

The torque link bolt assemblies should be lubricated and installed with the flat of the bolt head hex adjacent to 
the milled stop of the wide end of the link. (Use the same thickness of spacer washer between the two links as 
that removed to maintain correct wheel alignmenl.) Tighten the bolts only tight enough to allow no side play in 
the links, yet be free enough to rotate. Safety nuts with coller pins. 

k. Lubricate the gear assembly. (Refer to Lubrication Chart, Section 11.) 
1. Compress and extend the strut several times to ascertain that the strut will operate freely and torque 

links do not restrict travel in the compressed position. The weight of the gear wheel and fork should allow the 
strut to extend. 

m. Service the oleo strut with fluid and air. (Refer to Oleo Struts, Section II.) 
n. Check the nose gear alignment (refer 10 paragraph 6-16) and gear operation. 
o. Adjust the shimmy dampener collar by means of its washers to give a good firm fit. Ifthe collar is too 

tight, the result will be hard steering and, if too loose, nose wheel shimmy will be present. It may be necessary, 
at times, to try several combinations or thicknesses of washers to get the proper result. 
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NOTE 

The shimmy dampener is the collar to which the top of the scissor 
and bushing assembly and the lower end of the steering shaft is 
fastened. This collar is composed of two halves. It has a split friction 
lining between the collar and gear casting and utilizes washers as 
space adjustments between the halves of the collar. 

CAUTION 

Do not lubricate the collar and shoe assembly. 

p. Remove the airplane from jacks. 

6-9. DIsassembly of Nose Gear Oleo. (PA-24-IS0 and PA-24-250, Serial Nos. 24-215 and up; PA-24-260 and 
PA-24-400.) (Refer to Figure 6-2.) The nose gear oleo assembly may be removed and disassembled from the 
gear oleo housing with the gear removed from or installed on the airplane. 

a. Place the airplane on'jacks. (Refer to Jacking, Section 11.) 
b. Place a drip pan under the nose gear to catch spillage. 
c. Remove air and fluid from the oleo strut. Depress the air valve core pin (S) until strut chamber 

nressure has diminished, remove the filler plug (21) and with a small hose siphon as much hydraulic fluid from 
the strut as possible. 

d. To remove the complete cylinder and fork assembly from the oleo housing (10), cut the safety wire 
(6) at the top of the unit and remove the cap bolts (7) that attach the steering arm (28) and aligner guide bracket 
(18) to the top of the oleo cylinder (33). 

e. Disconnect the shimmy dampener (13) by removing each cotter pin, nut, washer and bolt that 
connects the dampener to the oleo cylinder and housing. 

f. Release and remove the snap ring (19) at the top of the housing (10) and pull the complete c_er 
(33) and fork assembly (17) from the bottom of the housing. The upper and lower housing bushings (20 .2) 
should remain pressed in the housing. 

g. To remove the piston tube (35) and fork (17) from the cylinder (33), first separate the upper and 
lower torque links (4 and I) by removing the link connecting bolt assembly (3) and then separate the two links. 
Note the upper and lower torque links and the number of spacer washers (2) between the two links. 

h. Compress the piston tube (35), reach up along the tube and release the snap ring (49) from the 
annular slot at the bottom of the oleo housing. 

I. Pull the piston tube (35) with component parts from the cylinder. 
j. The piston tube components may be removed by reaching in the tube and pushing out the upper 

bearing retainer pins (42). Slide from the tube, the upper bearing (43), lower bearing (44) with inner and outer 
"0" rings (45 and 46), wiper strip (47), washer (4S) and snap ring (49). 

k. To remove the orifice tube (34), remove the large locknut (22) and lock washer (24) from the top of 
the cylinder. Pull the tube from the cylinder. 

I. The orifice plate (40) is removed from the bottom of the orifice tube by releasing the snap ring (41) 
that holds the plate in position. Expand and remove the ring (39) (PA-24-400 only) from the lower end of the 
tube. 

LANDING GEAR AND BRAKE SYSTEM 
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m. To remove the piston tube pi ... (37) with "0" rinI (36) located in the lower encl of the piston 
tube, remoVe the bolt assembly (I S) .. I<I insert a rod up throup the hole in the body of the fork (17). Push 
the plug out throuch the top of the tube. 

6-10. Cla""", latpectioD AIId Repair Of No. GcR Oleo. 
a. Clean all pam with a suitable dry type clcaniDI sOlvent. 
b. Inspect the laadinc aar oleo usembly componeat for the foUowinc' 

1. 8earinp and bushinp for excess wear. corrosion, scratches and overaJl ,junace. 
Z. Rc:taininC pins for w ... and cIamqe. 
3. Lock rinp for cracks, bum, etc. 
4. Cylinder and orifice tube for corrosion, scratcbes, nicka ancIexcess wear. 
S. Upper and lower cylinder bushings lootC or tunlinC in cylinder. 
6. Orifice plate for bole restriction. 
7. Fork tube for corrosion, scratches, nicks, elents and misalicnmcnt. 
8. Air val"" ceneral condition. 

c. Repair of the oleo is limited to smoothinC out minor scmches, nicka and elents and replacement of 
p ..... 

d. Individual replac.ment of the wiper strip may be accomplished per instructions gi""n in paragraph 
640. 

6-11. AJambly Of N_ GcR Oleo, (PA·24-180 and PA·24-Z50, Serial NOI. 24-Z15 and up; PA·24-260 
and PA·Z4-400.) (Rder to Figure 6-Z.) 

a. AscertaiD that pans an cleaned and inspec:tod. 
b. To install the pISton tube plug (37), fIrSt lubricate tbe Nbe plug and "0" rinI (36) with hydraulic 

fluid (MIL-H·S606), IUId install the "0" rinI on the pi .... Lubricat. the inaide wall of the piston tube ()5), 

insert the plug intO the tOP of the tube and push it to me fork end. Align the bolt boles of the fork (17), 
tube and plug, and install bolt (CT) (15) with washers (51) and nut (30). (If a new tube (35) is to be 
install.d tbat ... not been cIrilIed, press the tube intO the fork pISton housing (17) uno! it bottoms. L:sing 
the bolt boles in the fork body .. a guide, drill a pilot bole and ream to O.ZSO/O.ZH througb .ach side of 
the tube wall. Remove bum from the inside of the Nbe and flush the tUbc WIth a suitabl. solvent to 
remove all metal particles.) 

c. If desired, cement a cork in the hole in m. bottom of me fork body to prevent dirt from .ntering 
between the fork and tube. 

d. To .... mbl. m. components of me orific. tube (34), inaert the onfice plat. (010) intO the bottom 
of the tube, and secun: with the snap ring (41). Lubricat. and install me "0" ring (38) on me upper end of 
the tub •. Install ring (39) (PA·Z4-400 only) on the lower .nd of the tube. 

e. Insert the orifice tube (34) up th", ... h the bottom of the cylinder (33). With the tube .xposed 
through the tOP of m. cylind.r, install the lock washer (Z4) and insert roU ptn (Zl) through me lock washer 
tntO the cylinder. Install the Nbe locknut (ZZ) only finger right .. this time. 

f. The fork (17) and Nbe US) assembly may be .... mbled by installing the rub. compon.nts on the 
rub •. In ord.r slide onto the tube, the snap nng (~9). washer (48). lower bearing (44) with inn.r and outer 
"0" rings (~S and 46) and upper bearings (~3). Align m. lock pin holes in the upper b.anog with the ptn 
holes tn the piston rube OS) and install ptnS (4Z). 
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g. Lubricate the inner wall of the cylinder (33) with hydraulic fluid. Carefully insert the piston tu~_ 
assembly into the bottom of the cylinder, allowing the orifice tube to guide itself into the piston tube, until trw 
snap ring (49) can be installed in the annular slot at the bottom of the cylinder. 

h. At the top of the cylinder (33), tighten the orifice tube locknut (22). 
1. Install wiperstrip (47), slide washer (48) into position and secure assembly with snap ring (49). 
j. Ascertain that bushings are installed in the upper and lower torque links (4 and I) and then install 

both links. 

NOTE 

Ascertain that the torque links are properly installed to insure 
complete travel of the piston tube and fork assembly within the oleo 
housing. 

The torque link bolt assemblies should be lubricated and installed with the flat of the bolt head hex adjacent 10 

the milled stop on the wide end of the link. Tighten the bolts only tight enough to allow no side play in the link, 
yet be free enough to rotate. 

k. Ascertain that the upper and lower oleo housing bushings (20 and 32) are installed. Install the 
cylinder into the oleo housing and secure with snap ring (19). 

I. At the top of the oleo housing, install on the cylinder the aligner guide bracket (18) and steering arm 
(28). Install cap bolts (7), tighten to 30 to 35 inch pounds torque and safety with MS20995C40 wire (6). 

m. InstaU the Shimmy dampener (13) using bolts, washers and nuts (12) and safety with cotter pin. 
n. Lubricate the gear assembly. (Refer to Lubrication Chart, Section II.) 
o. Compress and extend the strut several times to ascertain that the strut will operate freely and torque 

links do not restrict travel in the compressed position. The weight of the gear wheel and fork should allow the 
strut to extend. 

p. Service the oleo strut with fluid and air. (Refer to Oleo Struts, Section Il.) 
q. Check the nose gear for alignment (refer to paragraph 6-16) and gear operation. 

6-12. Removal of Nose Landing Gear. (Refer to Figure 6-3.) 
a. Disconnect the gear door actuating rod and air intake hoses at the bottom cowl. 
b. Remove the bottom cowling by removing attaching screws and brackets. 
c. Place the airplane on jacks. (Refer to Jacking, Section Il.) 
d. Remove the down limit switch (29 or 43) from the left drag link (28) by removing switch attaching 

nut and electrical straps. The electrical wires may remain connected. 
e. Disconnect the retraction transmission by pulling up on the release lever. 
f. Retract the landing gear by using the emergency extension lever, until it hangs in the neutral 

position. 
g. Disconnect the nose gear door actuating rods from their mounting brackets by removing attaching 

nuts and washers. 
h. Partially retract the landing gear until the nose gear push-pull rod attaching bolt (26) clears the 

wheel well and then remove bolt. 
i. Partially retract nose gear and remove downlock spring(s) (33) by removing nut(s), washer(s) and 

bolt(s) securing the spring attachment link(s) to the drag link cross brace (30). 
j. Push up on the nose gear door actuating arms and remove bolts (22) securing the upper left (28) and 

right (18) drag links to the gear mount. Note spacer washers (21) between drag links and mount. 
K. Remove cotter pins, nuts, washers and bolts (9 and 20) from the strut housing attaching arms and 

gear mount. Note the number of spacer washers (8 and 19) between the strut attaching arms and the gear 
mount. 

I. Remove strut assembly and drag links from wheel well. 
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TORQUE LINK. LOWER 
SPACER WASHER 
BOLT ASSEMBLY 
TORQUE LINK. UPPER 11 
BOLT ASSEMBLY 
SAFETY WIRE 
CAP BOLT 
AIR VALVE 
STEERING BUSHING ASSEMBLY 
OLEO STRUT HOUSING 
BOLT ASSEMBLY 
MOUNTING BRACKET ASSEMBLY 
SHIMMY DAMPENER 
PISTON TUBE 
BOLT ASSEMBLY 
BOLT ASSEMBLY 
FORK ASSEMBLY 

Figure 6-2. Nose Gear Oleo Strut Assembly PA-24-180, PA-24-250 
Serial Nos. 24-215 and up, PA-24-260 and PA-24-400 
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C.IO 

15 BOLT ASSEMBLY 
16 BOLT ASSEMBLY 
17 FORK ASSEMBLY 
34 ORIFICE TUBE 
35 PISTON TUBE 
36 "0" RING. PISTON TUBE PLUG 
37 PLUG. PISTON TUBE 
38 "0" RING. ORIFICE TUBE 
39 RING. ORIFICE TUBE (PA-24-400) 
40 ORIFICE PLATE 
41 SNAP RING 
42 PIN. BEARING RETAINING 
43 BEARING. UPPER PISTON TUBE 

44 BEARING. LOWER PISTON TUBE 
45 "0" RING 
46 "0" RING 
47 WIPER STRIP 
48 WASHER 
49 SNAP RING 
50 NUT 
51 WASHER 

Figure 6-2. Nose Gear Oleo Strut Assembly (cont.) PA-24-IBO. PA-24-250 _ 
Serial Nos. 24-215 and up. PA-24-260 and PA-24-400 ,., 
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7 CAP BOLT 
10 OLEO STRUT HOUSING 
18 ALIGNER GAUGE 
19 SNAP RING 
20 BUSHING. UPPER 
21 FILLER VALVE 
22 NUT. ORIFICE TUBE 
23 PIN. LOCK 
24 WASHER. LOCK 
25 BOLT 
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26 BUSHING. STEERING 
27 BUSHING. STEERING 
2B STEERING ARM 
29 NUT 
30 COTTER PIN 
31 BUSHING. TRUNNION 
32 BUSHING. LOWER 
33 OLEO CYLINDER 

Figure 6-2. Nose Gear Oleo Strut Assembly (cont.) PA-24-ISO, PA-24-250 
Serial Nos. 24-215 and up. PA-24-260 and PA-24-400 
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m. The steering bellcrank (13) and aligner guide (II) may be removed by removing nuts. washers a_ 
bolts securing the steering rods (15 and 16) to the bellcrank. the nut. washer and bolt securing the aligner guW 
tang to its bracket and the nut. washer. bolt and bushing securing the steering bellcrank to the landing ~ear 
mount 

6-13 Cleaning. Inspection And Repair Of Nose Landing Gear. 
a. Clean all parts with a suitable dry type cleaning sol,ent. 
b Inspect the gear components for the following unfavorable conditions 

I Bolts. bearing and bushings for excess wear. corrosion and damage 
2 Strut housing. drag links. torque links. fork assembly and fork tube for cracks. bends or 

misalignment 
3 Downlock spring for corrosion and wear. and sen iceable limits (Refer to Table VI-IV) 
4. Check the general condition of limit switch and its actuator. wiring for fraying. and poor 

connection or conditions that may lead to failure 
5 Check all polished surfaces for scratches and nicks. 
6 Check the drag link assembly. (refer to Figure 6-3) through center travel of both the right (18). 

(35) and left (28). (34) drag links. by placinga straight edge in alignment with the center ofthe rear and forward 
drag link attachment points (See Sketch A of Figure 6-3) Ascertain that when the stop surfaces of the two 
links touch. the center of the pivot bolt (32) is 187 + 062 - 00 of an inch below the straight edge This check 
may be conducted on a surface table using a surface gauge If the drag links are not within the given tolerances. 
replace on or both drag links 

c The shimmy dampener requires no ser,ice other than routine inspection In case of damage or 
malfunction. the dampener should be replaced rather than repaired 

d Repair to the landing gear is limited to reconditioning of parts. such as replacing bearings and 
bushings. smoothing out minor nicks and scratches. and replacement of parts. 

6-14 Installation Of Nose Landing Gear. (Refer to Figure 6-3) 

!IOOTE 

When assembling any units of the landing gear. lub'ricate bearings. 
bushings. and friction surfaces with the proper lubricant as des
scribed in the Lubrication Chart. Section II. 

a. Install the steering bellcrank and aligner assembly as follows 
I Attach the steering bellcrank ( 13) and aligner assembly (II) with washer and bushings to the 

engine mount using bolt and nut 
2. Attach the tang of the aligner to the aligner support bracket and bolt. washer and nut. 
3 Connect the steering rods (15 and 16) and rudder trim control rod to the bellcrank with bolts. 

washers and nuts 
b The landing gear oleo housing (5) may be installed as follows 

I Position the nose gear to allow the support arm of the housing (5) to align with the support 
fittings on the tubular mounting structure (17) 

2. Install spacer washers (8 and 19). evenly and as needed to allow no side thrust (a maximum of 
two washers are allowed on each side). between the support arms and the support fillings: and attach each arm 
to the fitting with bolts (9 and 20). washers and nuts Do not safety attachment bolts until after the adjustment 
of the drag links has been completed 

3 Extend and retract the gear to determine that the screw head of the aligner roller (II) clears 
the inside web of the aligner gUide (6) 
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c. The c!rq links and downlock sprinJ(s) may be insaIIcd as follows. 
1. Ascertain that the upper (18 and 21) lDd lower (34 and 35) drag IiIIks are IACIIIbled. and 

,hroUJII traVel of 'he links is checked a«onliJII '0 panpph 6-13. Allow the drag link cross brace (30) '0 
r=ain loose until 'he adjumnem: of the links is complfted. 

2. Artach the upper dntI IiIIks (18 and 28) '0 'he ..,.me mount Rlpport, at the firewaIJ, witb 
bola (22) •• uh ..... naa and cott ... pins. IIIItI.II spacer _h .... (21). not to exceed twO, between <!Ie left 
drag link (28) and attachment fittiDs to attain Rlffieint .I ...... co between dCYis (27) and fWdase. 

3. Attach the lower drag IiIIks (34 and 35) to the strDt housinJ (5) ulina bolt. Do not sccare bolt 
with wuiI ..... nut and cotter piJI antil after adjalancnt of c!rq links, 

4. Check adiu ........ t of drag wikI '0 derermiJIe that they lock u iDsaactCd in p ...... ph 6-15. 
5. Secare the c!rq link croll brace (30) and safety mnaininI nua of the atta.hment bola. 
6. Connect the downlock SPrinB<s) (33) 'between the fittinp on the .... bo ..... and link cross 

brace. Piper /Cit 761 082 sboaId be iDaDed. 
cI. Insull the gear down limit swiu:h (29 or 43) on ia mounting brad<er on me left drq IiIIks and 

adiu_ as Jiven in p ...... ph 6-53. 
e. Attach the end bearilIJ of the retraction. push-pull rod (25) to the drag link clevis (27) usiJII bolt 

(%6). wuiler and nllt. The head of 'be bolt (%6) with the coun,enunk portion is to the left or outboard. 
Also. check adiu ..... ent of both the drag link devis and the push-pull rod as given iJI p ...... ph 6-56. 

f. Check alicnment of the n_ 1anding .... per panpaph 6016. 
g. InsaU the bottom cowilUld air iJltake bOla. 
h. Connect and adjust the gear door per parqraph 6-17 or p ...... ph 6-2%. 

6-15. Adi-t Of N_ G-.1lnI LiD .... (Refer to Fipre 6-3.) 
a. To adju_ drag 1inIu. fast remove the bottom cowl by disconnect;". the n_ tar door a"",atina 

rod, air iJltake hoses at the bottom cowl and rem"", .. arw:hing screws. 
b. Place 'he airplaDe on ja<:ks. (Refer to }adcing. Section II.) 
.. Disconnect the =non push-pull rod (%5) It the left drag link (%8) by fIrSt retracting the gear 

enough '0 ..... the connecting bolt of the push1"'ll rod and drag link clCYis (27) with the one iJlch hole in 
the adjacent longitudinal channel and then removing the nut. wuiler and bolt (%6). 

cI. Remove the downlock sPring(s) (33) from between 'he gear housing (5) and drag link cross brace 
(30) by mnovina ,he nut(s). wuhec(s) and bolt(s) that secure the spnng Iink(.) '0 the cross brace. 

e. Loo .... drag link cross brace attaching bola enough '0 allo .. the brace freedom '0 rotate but not 
separa .. from either drag link. 

f. Check ,hat 'here is no cxcesa wear iJI the bushiJlc> and bola of 'he drag link assemblv. 
g. Ascertain that when the upper and 10 .... drag links are assembled, the through ... ..,1 of the links is 

withiJI 'he Iimiu given iJI paragraph 6·13. 
h. Extend and retract the nose gear manually '0 check ,ha, each link usembly locks simultaneously 

and independendy of each oth .... Should one or both links no' lock as required. adjustmena may be made 
as foUows: 

NOTE 

Following adjustment '0 any of the tbrtt gears in wbich the coattol 
tubes/rod ..... disconnected with the aircraft on jacks. th. mnsmission 
disconnected. uc:m:ain tha, all thtee gear dfIIJ 1inks go over conter and 
lock at the same time independently of .. ch other. 
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31 

1 LOWER TORQUE LINK 23 SHIMS 
2 BOLT ASSEMBLY 24 TANG 
3 SHIM WASHERS 25 PUSH-PULL ROO 
4 UPPER TORQUE UNK 28 BOLT. COUNTER SUNK 
5 OLEO STRUT HOUSING 27 CLEVIS. DRAG LINK 
8 ALIGNER GUIDE 28 UPPER DRAG LINK. LEFT 
7 STRUT FILLER VALVE 29 DOWN LIMIT SWITCH. LATE 
8 SPACER WASHERS 30 CROSS BRACE. DRAG LINK 
9 BOLT ASSEMBLY 31 ATIACHMENT LINK. SPRING 

10 STEERING ARM 32 PIVOT BOLT. DRAG LINK 
11 ALIGNER ROLLER 33 DOWN LOCK SPRINGS 
12 BUSHING. STEERING ARM 34 LOWER DRAG LINK. LEFT 
13 STEERING BELLCRANK 35 LOWER DRAG LINK. RIGHT 
14 BOLT ASSEMBLY 36 SPACER WASHER 
15 STEERING ROO. RIGHT 37 SHIMMY DAMPENER 
18 STEERING ROO. LEFT 38 FORK TUBE 
17 LANDING GEAR MOUNT 39 FORK ASSEMBLY 
lB UPPER DRAG LINK. RIGHT 40 TIRE 
19 SPACER WASHER 41 WHEEL 
20 BOLT ASSEMBLY 42 AXLE NUT 
21 SPACER WASHER 
22 BOLT ASSEMBLY 

Figure 6-3. Nose Landing Gear Installation 
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A170 

iO 

0.IB7+.062-.00 

~::~=-_____________________ LATE 

o 

..... ---.--- .---- . .:-,--

SKETCH A 

- ~-. --_ ... 

O. lB 7+. 062 -: 00 

EARLY 

DUAL SPRING INSTL. 
PIPER KIT 761 082 

1B UPPER DRAG LINK. RIGHT 
19 SPACER WASHERS 
20 BOLT ASSEMBLY 
2B UPPER DRAG LINK. LEFT 
29 DOWN LIMIT SWITCH. LATE 
30 CROSS BRACE. DRAG LINK 
32 PIVOT BOLT. DRAG LINK 
33 DOWN LOCK SPRINGS 
34 LOWER DRAG LINK. LEFT 
35 LOWER DRAG LINK. RIGHT 
43 DOWN LIMIT SWITCH, EARLY 
44 REINFORCEMENT PLATE 

PA·24 & PA·24·250 SERIAL NOS 
24·1 TO 24·922 INCL & 24·924 TO 
24·3225 INCL 

Figure 6-3. Nose Landing Gear Installation (conL) 
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I First. check to determine that the oleo housing is not restricted from swinging far ~no. 
forward as a result of the steering arm roller bushing (12) pressing against the steering bellcrank (1:11. 
preventing one or both links from dropping into the locked position Should the roller bushing int~rf . 
remove the bushings until after adjustment is completed. 

2 To check for correct adjustment of forward drag link attachment fittings. proceed as follows 
(a) Remove the cotter pin. nut and washer from the bolt attaching the lower drag links (34 

and 35) to the strut housing 
(b) To determine that the bolt is a slip fit. slide it back and forth through the fittings 
(c) Remove the bolt and swing the drag links up and down along the sides of the strut fitting 

to determine that there is clearance between the drag link fittings and the strut fitting 
(d) If there is binding or the drag link fittings will not swing up and align with the strut 

fitting without forcing them to either side. the entire strut housing (5) must be shimmed to the right or left at 
the upper strut attaching arms to allow proper alignment of the drag links and strut fitting 

(e) If there is excessive clearance which would allow the drag links to be drawn together 
causing binding when the attaching bolt and nut are tightened. spacer washer> (36) should be installed 
between the drag link and strut fitting A maximum of two washers are allowed on either side of the strut 
fitting. 

(f) With the drag links and strut housing adjusted for proper clearance of the lower drag link 
attachment fittings. and the attaching bolt is a slip fIt. secure the bolt with washer. nut and cotter pin 

(g) Extend and retract the nose gear manually to check that each link assembly locks 
simultaneously and independently of each other 

(h) Should further adjustment be necessary. then shims (23) available in 0016. P ~ 
21820-02: 0.020. p. ~ 21820-03 and 0 032. p. ~ 21820-04 can be installed Or removed. as re4uired. between the 
forward cabin bulkhead and the two center bottom attaching points of the landing gear mount. 

is binding. 

!..:OTE 

The maximum amount the landing gear mount can be shimmed is 
o 120 of an inch 

(i) Remove or add shims at the forward cabin bulkhead on the same side as the drag link that 

(j) Each time a shim is removed or added. the lower dnig link fittings should be checked for 
adjustment as described in steps "b" thru "e" for this adjustment may change and now be the cause of the 
binding 

(k) When proper adjustment is attained. the drag link> will lock ,imultaneou,ly and 
independently of each other when the gear is extended manually and the lower drag link attaching bolt will 
be a slip fit 

3 When shims are installed or removed between the forward bulkhead and landing gear mount 
support. the bolt hole in the tang (24) of the mount support may be out of alignment with the hole in the 
fuselage When this occurs. drill the holes to the next larger sile not exceeding 0312 of an inch 

4 Secure the lower drag link attaching bolt. cross brace and downlock spring(s) with washers 
and nuts 

5. Connect and adjust the retraction push-pull rod (Refer to Paragraph 6-56) 

ISSUED: 8/18/72 
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Figure 6-4. 
Clamping Rudder Pedal in Neutral Position 

I' 
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\ 

.... 

3/8" (MIN.\! 

Figure 6-5. 

I 
I 
I 
I 
I 
I 
L 13o..-o1 

Rudder Pedals at Neutral Angle 

6-16. Alignment of Nose Landing Gear. 

a. With no load on the nose wheel, make sure no gaps exist at the points where the steering arm 
bushings contact the steering bellcrank but allow the bushings to rotate with a slight drag. Install bushings 
(.625 dia., PIN 14976-23; .687 dia., PIN 14976-21; .812 dia., PIN 14976-102; .750 dia., PIN 14976-13; 1.00 
dia., PIN 14175-113) to obtain proper adjustment. 

b. Two methods of aligning the nose landing gear are as follows: 

1. Chalk Line Method: 

(a) Place the airplane on a hard level surface and place on jacks. (Refer to Jacking, Section n.) 
(b) Install the plumb bob attachment tool on the forward edge of the lower fire wall flange, or on 

the two nose gear brace tubes as shown in Figure 6-6 and attach a plumb bob to the tool. (This tool may be 
fabricated from dimensions given in Figure 6-38.) 

(c) Attach a plumb bob to the fuselage one-half inch to the right from center of the tail skid. 
(d) Using the plumb bobs as a guide, snap a chalk line extending several feet beyond each bob. 
(e) Stand in front of the nose landing gear and orient the tire with the chalk line. Sight along the 

center rib of the tire. With the rudder pedals clamped in neutral position (refer to Figure 6-4), adjust the rod 
ends of each nose gear steering rod to position the cockpit rudder pedals fore and aft. The centered angle of 
the rudder pedals is 13 degrees aft of the vertical position ( refer to Figure 6-5) with the airplane level. Place a 
bubble protractor against the pedal steering tube to check this angle. Do not attempt to make the adjustment 
by means of one rod end bearing. but divide the adjustment between the bearings at each end of the steering 
rod. A three-eighths inch minimum thread engagement must be held. Check by inserting a wire in the check 
hole of the rod. 

(f) Measure 20 degrees on each side of the chalk line, intersecting at the pivot point of the 
wheel, and check nose landing gear for 20 degrees maximum right and left travel. 

Revised: 8115198 LANDING GEAR AND BRAKES 
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~ 
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\ 
\ 

I 
J 

FIGURE 6-8. INSTALLATION OF PLUMB BOB ATTACHMENT 
TOOL AND ALIGNMENT JIG 

2. Jig Method, 
(Fabricate a jil IDd plWllb bob aaacbmeDt tool oonforming to spcc:ifiarioDS Jiven in Figures 6-38 

IDd 6-39.) 
(a) Arucb. plumb to the plumb bob atw:hment tool aDd insr:all tool on the forward edge of 

'he lower fire wall fla ..... or on the rwo nose ,eu braee rubes u shown in Figure 6-6. 
(b) Attach aligning jig to the rear of the nose wheel at the axle u shown in Figure 6-{;. _ 
(0) AJ<:crtaiD th&E the airplane i.laterally l<"Vei. (Refer to LoveliDl. Seotion 11.) _ 
(d) Tum the nose wbeel until the <enter line marked on the jig >lign. with the plumb bob. 

With the rudder pedals olamped in neutral position (refer to Figure 6-4). adjuSt the rod end. of each nose 
gear .tcering rod to po.ition the oookpit rudder pedal. fore IDd aft. The «nter line of the rudder pedals is 
13 derrees aft of the vertical position (refer to Figure 6·S) with the airplane level. Pla<e a bubble protraaor 
apiDst the pedal steering rube to check this angle. Do not attempt to make adjustmenu by melD. of one 
beating but divide the adjustment between the rod end bearings at eaoh end of the rod. A three-cighths inoh 
minimum thread enpJCment must be held. 

(e) Check nose gear Steering for 20 dqrec maximum right and left by ruming the jig and 
wheel to [be right and left wbile observing that the 20 dqrec mark. >lign with the plumb bob. 

6·17. Nose Gear Door Assembly. (PA·24-180. PA·24-250 and PA·24-260. Serial Nos. 24-1 ro 24-4782 and 
24-1784 [0 244803 inol.) 

6-18. Removal Of NolC Gear Door ASlCmbly. 
a. With the gear extended disconnect [he nose geu door rettaction. rod at the oleo strUt by removing 

the cotter pin. washer. and pin. 
b. Remove the corter pm washer 1:ld hinge pin from both door hinges and remove door. 

1114 
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6-19 aeaninl.luspcction ADd Repair Of No .. LaDdiDl G_ Door A_mbly. 
a. Cl .. n all p&rtS with a Nitable cleaning solvent. 
b. Inspect doors for aaclu or damage. 100 ... or damaged hinges and brack .... 
c. Inspect door retraction rods for damage and rod end bearings for corrosion. 
d. R.pair pe:uins to replac.ment of wom hinJa. rivetS and minor skin repair. 

6-20. IllItIIIaIioD Of Nose LaDdinl c- Doors. 
a. Position the door on the bortom cowl and artacb with hin .. pin •• washen, and COrret pins. 
b. Connect the retraction rod to the oleo strut and secure with pin, wamer, and corter pin •. 

6-21. Adjusanent Of No .. LaDdinl G_ Door. 
a. Plac. the airplane on jaclu. (R.fer to Jackinl. Section II.) 
b. Adjust the door by ieDl'heninl or short.ninI the retraction pusb1'ull rod. 
c. R= the landing .... and attach a 9! 1 pound weight to the left rear earner of the door. 
d. If properly adjust.d, the door will deflect 1/8 inch from the fu5elase. 

6-22. Nose c- Door Assembly. (PA·24-260, Serial Nos. 24-4783 and 24-4804 and up and P ... ·24-400) 

6-23. Removal Of Nose Landini G_ Door A_mbly. (Refer to Figure 6-7.) 
.. With the DOse landing gear .xtended disconnect the retraction rods (6) .. the a= .. or plate (~) by 

removing th.locknuts and washen from the ball joints (5). 
b. Remove the screws or hange pins attachina: each door to the bottom cowl and remove doon. 
c. Removal of nose landing ..... door retraction mechanism. 

I. Remove the door hold down 'prins (3). 
2. Romo".. the door retraction brack .. assembly (2) from the fIrewall by r.moving the four 

attaChing nuts and bolts. 

6·24. ClcaDiag. Inspec-tion And Repair Of No ... LaDdinl c- Doors And Retraction Assembly. 
•. Clean all part. in • suitable cleaning solyent. 
b. Inspect doo .. for craclu or damage and loose hinge brackets. 
c. Inspect for wear and corrosion of downlock. sprilll retraction rod ball joints and retraction bra.cket 

.... mbly. 
d. R.p .... to the assembly is limited to replacement of partS and minor skin repair. 

6-25. Insrallation Of Sose Landing G_ Door Assembly. (Refer to Figur. 6-7.) 
I. Position the remction bracket assembly (2) on the firewUl and secure with attaching bolts. 

washen and RutS. 

b. Install the hold down spring 0). 
c. Position the doors on the cowling and secure with a.ttaching screws or hinge pins. 
d. Attach the retraction rods (6) to the actuator plate (4) wlth washer and locknut. 

LANDING GEAR AIIID BRAKE SYSTEM 
ISSUED: 8/18172 
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FIGURE 6-7. NOSE GEAR DOOR INSTALLATION, PA·24-260 and PA·24·400 

6·26. Adjustment Of Nose Landing Gear Doors. 
a. Place the airplane on jacks. (Refer to Jacking. Section ll.) 
b. Adjust one door at a time by lengthining or shortening the retraction push·pull rod. 
c. With the gear retracted adjust each door so it deflects from its front stop .350 inches with a 9 lb. 

weight suspended from the aft inboard corner of the door. 
d. Check retraction rod ends for adequate thread engagement. for safety and tightness of jam nuts. 

6-27. Main Landing Gear. 

6·28. Disassembly Of Main Gear Oleo. (Refer to Figure 6·8.) The main gear oleo assembly may be removed 
and disassembled from the gear oleo housing with the gear removed from or installed on the airplane. 

a. Place the airplane on jacks. (Refer to Jacking. Section II.) 
b. Place a drip pan under the main gear to catch spillage. 
c. Remove the air and fluid from the oleo by depressing the air valve core pin until strut pressure has 

diminished. Remove the filler plug and with a small hose. siphon as much hydraulic fluid from the strut as 
possible. 

d. To remove the piston tube (8) assembly from the oleo housing (7), remove the upper (5) and lower 
(2) torque link connecting bolt assembly (4) and separate the links. Note the upper and lower torque links and 
the number of spacer washers (2) between the two links. 

e 
REVISED: 4/10/81 
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•. Camp ..... the piston tube (8), reach up &long the tube and rei....., th. snap n". (29) from the 
annular sloe ae the bottom of the oleo housins. 

f. Pull th. piston tube with compon.ne partS from the cylinder housinJ. 
g. Th. piseon tube components may b. removed by reaching in the tube and pushint oue the upper 

bearing r.tainer pins (13). Slid. off the upper beann, (lZ), lower bearinl (14) with "0" rinp (1' uid 26), 
wiper (27), w .. ber (18) and snap n". (19). 

h. To remove th. orific. tube (19) from th. oleo bousin •. remove th.locknue (2) &lid washer (13) 
from the eo!, of the housing. Draw the cUbe with back-up n". (14), "0" ring (15) and ring (16) (PA-24-400 
only) from th. housing. 

1. Th. orific. plat. (17) is removed from the bottom of th. orifice tube (19) by releuing the snap 
rin. (18) that holds the plae. in position. Expand and remove the n". (16) from the lower end of the tube. 

j. To remove th. piston cube plug (11) with "0" n". (10) locaccd in the lower .nd of the piston 
tube (8), remove the bole .... mbly (9) and inICrc • rod up through th. hole in th. body of th. fork (1), 

pushing the plu. oue through the eop of the tube. 

6-29. Ciani""Inspection And Ilcpair Of MaiD Gar Oleo. 
•. Clean all partS with a suitable dry type <leaning solvent. 
b. Inspect th.landing...,. 01.0 assembly compon.ne for th. following, 

1. B.arinp and bushinp for .xcess wear, corrosion, scratches and overall dam .... 
2. Retainint pins for wear and dam .... 
3. Lock rinp for cracks, bum, etc. 
4. Cylinder and orifice cube for corrotion, scraech .. , nickJ and .xcesa wear. 
,. Orifice plae. for hal. restriction. 
6. Fork tube for cOrTOsion, scraech .. , nicks, dena and misaliJnment. 
7. Air valve I"neral condition. 

<. Repair of th. oleo is limited eo smoothing oue minor scraeches, nicks and d.na and replac.m.nt of 
para. 

d. Individu&l replac.ment of wiper smps may be accomplish.d per instructions given in parqraph 
6-+0. 

6-30. Assembly Of Main Gar Oleo. (R.f.r to FilUre 6-8 ) 
.. Ascertain thae all para are cleaned and inspeceed. 
b. To install th. piseon tube plug (21). fine lubricae. the plug "0" ring (20) witb hydraulic fluid 

(MIL-H-'606) and inscalJ ie on th. plug. Lubricae. eh. inside wall of eh. piseon tub. (8). Insect the plug intO 
the tOP of the tube and push ie to the fork end. Align the bolr holes of the fork, tube and plug. and install 
bole assembly (9). (If • new tube (8) is insealled th.t has not been drilled, press the cube ineo the fork 
housing unci! ie bottoms. Using the fork bole holes as a lUid •. dri1J a piloe hal. and ream to 0.2'0/0.252 
through each side of ehe tube wall. Remove bum from the inside of tbe tube and flush the tub. with a 
suitable solvenc [0 remove a.ll metal panicles. 

c. If desired. cement a. cork in the hole in the bottom of the foric. body [0 prevent din from entering 
between the fork and tube. 

d. To .... mbl. the componenes of the orifice rube (19), inserc the oriflc. plae. (17) into the bonom 
of the cube and secure with snap nng (18). Install ring (16) (PA-24-400 only) on the lower end oi the rub •. 

c. To install the orifice tube in the oleo hOUSing (7). insert the tube up through the housing With the 
end of the tube exposed through the tOP of the housing, install the "0" nng (1'), back·up ring (1~). washer 
(13). and locknue (12), Tighten locknur only finger tight at thIS ume. 

LANDING GEAR AND BRAKE SYSTEM 
ISSUED: 8/18/72 
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f. Assemble the components of the piston tube (8) on the tube by placing. in order. the snap ring(29\A 
washer (28). lower bearing (24) with outer and inner "0" rings (26 and 25) and upper bearing (22) Align th_ 
lock pin hole of the upper bearing with the pin holes in the tube and install pins (23). 

g. Lubricate the wall of the cylinder oleo housing (7) and piston tube (8). and carefully insert the tube 
assembly into the housing. guiding the orifice tube (19) into the piston tube until the snap ring (29) can be 
installed in the annular slot at the lower end of the housing. 

h. At the top of the housing. tighten the orifice tube locknut (12). (Should it be an impo.ssibility to 
tighten the locknut due to the orifice tube rotating with the nut. withdraw the piston tube assembly from the 
cylinder and. while tightening the nut. secure the orifice tube with the use of a 1-1/2 x 3/ 16 inch drag link 
socket held in the slot at its lower end Check that the orifice tube is centered in the cylinder and then reinstall 
the piston tube assembly. 

i. Install the wiper strip (27). slide the washer (28) into position and secure the assembly with snap 
ring (29). 

j. Ascertain that the bushings are installed in the upper and lower torque links (5 and 2) and then 
install links. 

NOTE 

Ascertain that the torque links are properly installed to insure 
complete travel of t he piston tube and fork assembly within the oleo 
housing. 

The torque link bolt assemblies (6 and 10) should be lubricated and installed with the flat of the bolt head hex 
adjacent to the milled stop of the wide end of the link. (Use the same thickness of spacer washer (3) between 
the two links as those removed to maintain correct wheel alignment.) Tighten the bolts only tight enough to 
allow no side play in the links. yet be free enough to rotate. 

k. Lubricate the gear assembly. (Refer to Lubrication Chart. Section 11.) _ 
I. Compress and extend the strut several times to ascertain that the strut will operate freely and torqu. 

links do not restrict travel in the compressed position. The weight of the gear wheel and forks should allow the 
strut to extend. 

m Service the oleo strut with fluid and air. (Refer to Oleo Struts. Section 11 ) 
n Check the main gear alignment (refer to Paragraph 6-35) and gear operation. 
o. Remove the airplane from jacks. 

REVISED: 4/10/81 
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6-31. Removal or Main Landing Gear. (Refer to Figure 6-9.) 
a. Place the airplane on jacks. (Refer to Jacking. Section 11.) 
b. Disconnect the retraction transmission by pulling up on the release lever. 
c. Retract the landing gear until it hangs in the neutral position. by using the emergency extension 

lever. 
d. The side brace link assembly may be removed by the following procedure: 

I. Disconnect the assist spring. (This may· also be accomplished while disconnecting the 
push-pull cable as described in the next step) 

2. Disconnect the push-pull cable from the upper drag link by removing attaching nut. washer 
and bolt with swivel assembly (20). 

e. 

3. Disconnect the gear down limit switch (25) by removing switch attaching nut. 
4. Remove the side brace links by removing the pivot bolts (23) at each end. 
5. Remove the side brace support bracket (22) from the front spar by removing attaching bolts. 
Remove the main gear strut housing with components using the following procedure: 
I. Disconnect the gear door retraction rod (29) from the strut housing. 
2. Disconnect the brake line (33) and cap it to prevent dripping and contamination. 
3. Remove the access panel aft of the rear spar by removing attaching screws. 
4. Swing the landing gear enough to allow insertion of a bungee tool. P /N 752998. between the 

inboard (4) and outboard (6) bungee pulleys. 
5. With tension relieved from the bungee. remove the inboard pulley attaching bolt (3) and 

remove the bungee assembly by unscrewing the outboard pulley bracket (7) from its fitting. 
6 Remove the bolt (9) holding the bungee arm (10) to the rear strut support fitting (II). Cut and 

remove safety wire (13). Slide studs (14) from rear strut arm. 
7. Slide the bungee arm tube out of the rear support fitting freeing the rear strut arm. Note the 

number and thickness of shims (12) between the rear support fitting and rear strut arm. 
8. Remove the gear assembly from the wheel well by removing the attaching bolts holding the 

'.; front support fitting (18) to the front spar web. 
;: 9. Remove the rear support fitting by gaining access to the attaching nuts through the access 
cC hole behind the rear spar and remove nuts. washers and bolts. 

6-32. Cleaning. Inspection And Repair Of Main Landing Gear. 
a. Clean all parts with a suitable cleaning solvent. 
b. Inspect the gear components for the following unfavorable conditions. 

I. Bolts. bearings and bushings for excess wear. corrosion and damage. 
2. Gear housing. side brace links. torque links. strut support fittings and bungee arms for cracks. 

bends or misalignment. 
3. Assist spring for corrosion. wear and serviceability. (Refer to Table VI-III.) 
4. Bungee cord for fraying of protective cover deterioration and expanded rubber life. (Refer to 

Table VI-ilL) 
5. Wiring for fraying poor connections or conditions which may lead to failure. 
6. Check general condition of limit switch. 
7. Check side brace link through center travel by attaching the upper and lower links. setting 

them on a surface table. and ascertaining that when the stop surfaces of the two links touch. linkage is not more 
than 0.125 of an inch +.06/-.00 through center. Should the distance exceed the required through center travel 
and bolt and bushings are tight. replace one or both links. (Refer to Figure 6-8a.) 

REVISED: 4/10/81 
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1 FORK ASSEMBLY 
2 TOROUE LINK. LOWER 
3 SPACER WASHER 
4 BOLT ASSEMBLY 
5 TOROUE LINK. UPPER 
8 BOLT ASSEMBLY 
7 HOUSING. OLEO STRUT 
8 PISTON TUBE 
9 BOLT ASSEMBLY 

10 BOLT ASSEMBLY 
11 AXLE NUT 
32 FORK ASSEMBLY. SERIAL NOS 24-1 TO 

24-84SINCL 

Figure 6-8. 
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Main Gear Oleo Strut Assembly _ 
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C241 

12~ 13· 
14 
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16 ---liiiii"l 
17--@ 
18--0 

I FORK ASSEMBLY 
7 HOUSING. OLEO STRUT 
8 PISTON TUBE 
9 BOLT ASSEMBLY 

I I AXLE NUT 
12 NUT. ORIFICE TUBE 
13 WASHER 
14 BACK-UP RING. ORIFICE TUBE 
15 "0" RING. ORIFICE TUBE 

7 

16 RING. ORIFICE TUBE iPA-24-400) 
17 ORIFICE PLATE 
lB SNAP RING 
19 ORIFICE TUBE 
20 "0" RING. PISTON TUBE PLUG 
21 PLUG. PISTON TUBE 
22 BEARING. UPPER PISTON TUBE 

0--22 
~ __ 23 

~
24 

." 'l~ 
~ -27 

~28 
29 

I" , , 
I ,I 
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23 PIN, RETAINING 
24 BEARING. LOWER PISTON TUBE 
25 "0" RING 
26 "0" RING 
27 WIPER STRIP 
2B WASHER 
29 SNAP RING 
30 NUT 
31 WASHER 

:1 

31 

Figure 6-8. Main Gear Oleo Strut Assembly (conI.) 
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FIGURE 6-8a. MAIN GEAR SIDE BRACE LINK TRAVEL 

AM3 

GAUGE 

Serviceable 
PI", Thread 

Bearins PIN Thrucl Size Gauge Size Tolerances 

452·382 1/2·20 NF 3 .4731 46751.4731 
22943-00 518·18 SF 3 .5949 .5889/.5949 

FIGURE &-ab. MAIN GEAR SIDE BRACE BEARING TOLERANCE 

8. Oleek side brace tinkJ &nd rod end l>eonnp for wear and pitch diameter tolerances in 
occordallco with Paragraph 6-32A. 

c. Repair of landing gear is limited to reconditioning of pam such as replacing bearings and bushings. 
inspecrinc pl.rt! for wear. smoothint out minor nicks Uld scratches. a.nd repainting of areas where paint has 
cllipped or peeled. 

LANDING GEAR AND BRAKE SYSTEM 
REVISED: 4/10/81 

1122 



Link PIN Thread Size 

20768-00 1/220NF3 
20768-01 112-20 NF 3 
24911 -00 1/2-20 NF 3 

22577-00 518-18 NF 3 
2504600 5/8-18 NF 3 

StlP 2 

Revised: 8/15/98 
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Serviceable 
Thread 

Tolerances 

4675 I 4550 
4675 I 4550 
4675 I 4550 

58891 5764 
5889 I 5764 

LINK 

l,.-.il;..j...--- GUAGE --~~. / 
TAB 

THREAD RING GAUGE METHOD 

StlP 3 

Figure 6-8c. Main Gear SIde Brace Link Tolerance 
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6-32a. Inspection of Main Gear Side Brace Unks and Rod End BearIngs. (Refer to Figures 6-Sb 
and 6-8c) 

a. Side Brace Links. To detennine the serviceability of these parts requires the inspection of the 
threads for wear, by detennining the pitch diameter of the threads. There are two methods as follows: 

1. Thread Ring Gauge Method (See Figure 6-Sc). The following is the suggested method for 
checking thread wear: 

(a) Procure standard thread ring gauges for the thread sizes specified in Figure 6-Sc. 
(2) Using the instructions provided by the thread ring gauge manufacturer, check thread 

wear and determine pitch diameter. Figure 6-Sc shows a typical three-step process. 

2. Three Wire Method. 

(a) See U.S. Department of Commerce Screw Thread Standard H-2S Handbook or any good 
machinist's handbook. 

(b) Follow the procedure given and calculate the pitch diameter based on wire size used. 

3. If the link is worn in excess of the tolerances given in Figure 6-Sc, it must be replaced. 

b. Rod End Bearings. 

1. This check requires the use of a NO-GO thread plug gauge (refer to table included in Figure 
6-8b for the specific size gauge to use). This gauge can be purchased from any good tool supplier. 

2. If the NO-GO gauge can be screwed into the bearing, the bearing is worn larger than the 
tolerances given in the table with Figure 6-Sb, and must be replaced. 

NOTE 

The NO-GO gauge should not fit a serviceable bearing. 

6-33. installation of Main Landing Gear. (Refer to Figure 6-9.) 

NOTE 

When assembling components of the landing gear. lubricate bearings, 
bushings and friction surfaces with proper lubricant as described in Section 11. 

a. Insert a gear support bearing (43 and 48) in each support fitting (11 and IS) and secure with snap 
rings (45). 

b. The gear housing may be installed in the wheel well of the wing by the following procedure: 

1. Place a spacer washer (17), 0.035. PIN 19513-10. or original number of washers and then the 
forward support fitting (IS) on the forward support arm of the strut housing. 

LANDING GEAR AND BRAKES Revised: 8115198 
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2. Slide the barrel mat (47) into the forward ..... t arm aDd insert the uta<:Itiq bolt (49) with 
washer through the flam, into the arm. 

3. TiJhten bolt aDd check "'pport flaiDg for freedom of roatioD. 
4. Secure the aft "'pport fitting (11) to the rear Spit web with araching bola, washers aDd nuts. 
S. POIitioD main landing gear ..... t asoembly in the wheel well aDd mach the frOOt "'ppon: 

flam, to the main spit web with attaching bola aDd ... ash .... 
6. Using the aa: ... hole bebiDd the rear spit, imen: the bwJsec tube (10) with wash .. (44) 

(0.125, PIN 14843·20) through the rear "'pport fiaiDg aDd into the rear strut arm I1IiDc enough sbim 
wash ... (12) between the rea< SIIpport fitting and the strut arm to dimioi'h end play of the saut bo ....... 
(Shim washers are available in siz .. 0.035, PIN 19513-l0; 0.062, PIN 14843-93; aDd 0.125, PIN 14843·20.) 

7. Positioo the side brace "'pport bracket (22) 00 the main spar .. eb and secure with bola and 
wub .... 

c. A.Yemble the upper and 10 .... dng links (24 and 27) with pi90t bolt (26). 
d. Adj .... the lower dng liAI< to a climcnsiOI\ of 6.125 incb .. from center of the midclle pivot bolt to 

ceDt .. of the rod end bcoriDJ. (Refer to Fisure 6-10.) 
e. IJUaiI the landing gear door retractioo arm OD the stnlt bousiDJ aDd secure with bolt, washers aDd 

!lilt. 

f. Artacb the upper dng liAI< to the "'pporr bracket with clevis bolt, ... ash .. , nut aDd corter pin and 
the 10 .... liAI< to the stnlt bousing with bolt, .. uben at each side of bcariaB and mut. 

J. Check for deanncc betweeo dng link midclle pivot bolt bead (26) ... d the maiD gear capstrip. aDd 
biDding of the low .. dng liAI< and beariai by rerractins aDd a=dias the gear by band. If clearance is less 
than 0.062 of an incb between pivot bolt bead and spar capstrip, additional shims (17) m .... be added 
between the stnlt arm aDd fraot suppOrt bracket. 

h. IJUaiI "",cia (14) in rar strUt arm and safety with minimum 0.041 (Spec. MS20995C41) wire 
(13). 

L Install bam:! nut (46) in rear saut 11m and imm bolt (9) with Viaba" duoup buape rube and 
tigbtm. 

NOTE 

It i. suggested that new .... t spring (19) be installed if new bungee 
corda (S) an: instal~, to inoure prop .. operation of the syStem. 

j. Check gear stnlt arm sapport beariap for freedom of rouDoD by retracting and e",eDdias the gear 
by balld. 

k. Insull attaching bolt aIld bung.., cord in rollcr bracket (7). 
L Insull roller (6) in bracket aIld secure with pin, ..... ber aIld corter pin. 
m. Inmil inboard pulley (4) and bUDgee cord ....... b1y on bUDgee rool (PIN 752 998). 
n. Secure tbe outboard bungee cord bracket to its fitting aft of the rear .pat. 
o. Place tbe maiD gear in tbe up position and seeure the inboard bung.., pulley to tbe bungee arm 

(10) with washers md bolt. 

IJI 
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co .. 

1 MAIN GEAR DOOR 
2. BOLT ASSEMBLY 
3 ATTACHMENT BOLT 
4 BUNGEE PULLEY 
6 BUNGEE CORD 
6 BUNGEE PULLEY 
7 BRACKET 
8. FITTlNG 
9. ATTACHMENT BOLT 

10. BUNGEE ARM 
11 STRUT SUPPORT FITTlNG. REAR 
12. SHIMS 
13 SAFETY WIRE 
14. STUD 
16 STRUT HOUSING 
16 STRUT FILLED VALVE 
17 SHIMS 
18. STRUT SUPPORT FITTING. FRONT 
19. ASSIST SPRING 
20 80LT ASSEMBLY 

21 PUSH-PULL CA8LE 
22 SIDE BRACE SUPPORT BRACKET 
23. PIVOT BOLT 
24 UPPER DRAG UNK 
26 DOWN UMrr SWITCH. LATE MODEL 
26. PIVOT BOLT 
27 LOWER DRAG UNK 
28 SAFETY SWITCH, LATE MODEL 
29. DOOR RETRACTION ROD 
30. UPPER TORQUE UNK 
31 SHIM WASHERS 
32 LOWER TORQUE UNK 
33 BRAKE UNE 
34 FORK ASSEMBLY 
36 BRAKE CYUNDER ASSEMBLY 
36 WHEEL 
37 TIRE 

Figure 6-9. Main Landing Gear Installation (Left) 
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1I 

A"O)~~ 

24 21 21 

SKETCH B 

16 STRUT FILLER VALVE 
21 PUSH-PULL CABLE 
24 UPPER DRAG LINK 
25 DOWN LIMIT SWITCH, LATE MODEL 
26 PIVOT BOLT 
27 LOWER DRAG LINK 
28 SAFETY SWITCH, LATE MODEL 
30 UPPER TORQUE LINK 
38 SWITCH ACTUATOR ROD 
39 SAFETY SWITCH, EARLY MODEL 
40 JAM NUT 

SKETCH A 41 ACTUATOR ARM : 
42 DOWN LOCK SWITCH. EARLY MODEL I 

Figure 6-9, Main Landing Gear Installation (Left) (conL) 
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SKETCH C 

3 ATTACHMENT BOLT 
4 BUNGEE PULLEY 
5 BUNGEE CORD 
9 ATTACHMENT BOLT 

10 BUNGEE ARM 
11 STRUT SUPPORT FITTING. REAR 
12 SHIMS 
15 STRUT HOUSING 
17 SHIMS 
1B STRUT SUPPORT FITTING. FRONT 
43 SUPPORT BEARING. REAR 
44 SHIM 
45 SNAP RINGS 
46 BARREL NUT 
47 BARREL NUT 
48 SUPPORT BEARING. FRONT 
49 ATTACHMENT BOLT 

Figure 6-9. Main Landing Gear Installation (Left) (conL) 
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p. Extmd the gear and rail""" bwIgee IDOL 
q. ComIect the reuacUOII pulh-puU cabIc (21) to the upper an, liIIk with anachilll bolt and adjust. 

(Refer to parqnpb 6-55 for adjustmmt of pub-pall cOIIaol c:a.bies.) 
r. Install me aasist spriq (19) bel. em Lbe JQ"IIt bousills and upper an, IiIIk. (See NOTE above.) 

.. Extclld and retract Lbe mail! sear mllluolly lO cbeck !bat eacb link URDIbly locks simulWleously 
and independmdy of cacb aLber. , 

NOTE 

FaIlowillJ adjusLmmt to &II}' of Lbe three ..... in whicb Lbe callao! 
Nbcslrod ....... diIcoLlllcctai wiLb airc:zaft all jocks, Lbe trlLl8lliliiOll 
dilCaD_taI. uceruiD tbat all three lear an, liDkI SO over center UId 
lock at Lbe same Lime indepCDdmdy of eacb oLber. 

~ Install main landing .... clown limit switcb (25) md adjust. (Refer to [lUlln!>h 6-53 for 
adjustmenl aflanding .... down limit switch ... ) 

u. Install i&ndi"l .... wet)' ... itch (28) (left .... only) and adjust. (Rm. to p ...... pb 6-52 for 
adjustment of safety switdl.) 

v. CoLIIICct Lbe brake line. 
w. CoDOCct the landin ..... claar retraetian rod to tile bracker all Lb. main ..... strUt housing. 

REVISED: 413178 LANDING GEAR AND BRAKE SYsrEM 
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FIGURE &-10. ADJUSTMENT OF MAIN LANDING GEAR ORAG LINK 

6-34. Adj .......... Of MUa ~ Side Brut Liala. (Refer.o PiIWe 6-10.) Disconllec:t the ,ide braee link 
from the main p< sau. bousius .... eI acljUit to maintain • clilwlce of 6.12' inches between the c ... tel of 
tbe pivo. bolt whicb .tuebcs the upper cInt link to the lower cInt link ... eI the cen.er of the roc! enel 

bcarinJ· 

NOTE 

Do no. check .eljusanent usin, be&cl of roc! enel bolt inst&1Ieel in saul .. 
bal. sea ..... a.ng1e to the center line of the lower elnslink. 

6-35. Alipmcnt Of MUa LaDdiDI Gar. 
&. Place ....... ht eels< no less tbUI twelve feet Ions .cross the front of both main l&ncIing gear 

wheels. Bu" the straigh. eels< &pins< 'he tire &! the hub level of the lancling gear wheels. Devise • suppa". 
or usc • box. '0 holel the straigh. eelse in this position. 

b. Set. square &pins< the ...... h. eclse &Del check ,0 sec il its ou ...... elins 1 .. bears on the fran •• nd 
rcar sides of the main landins gear tire. (Refer '0 Fisure 6-11.) If i. ,ouches both ou,board sides of the tire. 
,he Ilndins gear is correctly alisncd. The ,o"';n for 'he main laneling gear wheels is 0 d ....... 

NOTE 

A carpenter', square. bec.usc of its especwly Ions 1 .... is recommended 
for checkins main landins gear wheel alignment. 
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AU. 

FIGURE 8-11. ALIGNING MAIN GEAR 

c. If the square conw:u the rear S\de of the tire I .. vint • gap be<ween it and the !tont side of the 
tire. the tire is toed-in. If a gap appears a.t the rear, the wheel is roed-out. 

d. To recnfy toe-in or roe--ou[ conditions. remove bolt connecting upper and lower torque links and 
remove or add spaeen to move the wheeJ in desired direction. 

c. Recheck the wheel alignment. If the: wheel alignment is correct, Satery the castellated nut With a 
cotter pin. If the: misalignment still exisa. sepa.n.te the torque links and add another spacer to the torque 
links. Limit the number of spacen installed [0 allow for ll1su.llation of the cotter pm in the: bolt. 

6·36. Removal Of Main landini ee.r Door Assembly. 
a. Disconnect the rc:uKtion rod at the oleo suut by removtng the attaching nut. washer and bolt. 
b. Remove the geu door by removing the screws attaching it to the bottom of the wing. 

6·37 Cleaning. Inspection And Repair. 
a. Clean all partS With a suitable solvent. 
b Inspect retraction rod for corrosion.l.t the end bearings. 
c. Inspect doors for cracks. dents. worn hinges and loose brackets. 
d. Repairs are limited to replacement of pans and mInor skln repair. 

LANDING GEAR AND BRAKE SYSTEM 
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6-38. Jnallltion Of Main LanUI G_ Door "'-mbly. 
.. Position the gear door in plaa aDd secure with anaching screws. Maintain equal cleanncc between 

door aDd wq panel. 
b. CollDect tbe retraction rod to the oleo saut with anacIliq bolt. wome: anci nut. 

6-39. Adj .......... t Of Main LandiDI ~ Doora. 
.. Ascertain that then: is aD all around even cleannce between the door aDd wing panel when the 

door is in the retraCted position. 
b. Adjust by lOOSCIIuic the door bin,. screws in the wing panel, repositioniDJ the door and 

retigbtcnint the screws. 
c. Tbe gear door actUating rods showd be acij .... cd 10 that a nine pound w~11t suopencied at the 

ecnte: line of the inboard ccigc of the door in the n:tractcd polition will c:n:&'" a 0.125 of an inch cieflection 
from the wing contour at the inboard ccigc of the door. 

6-10. RcplaamCDt Of Wiper Salp On Landin, G_ S ....... 
.. Place the airplane on jacks. (Refer to Jacking. Section II.) 
b. Jack the airplane only bi&b CDOugb to take weiSht off the gear. 
c. Rei .... the air pressure from the saut by cicpn:ssiIIJ the val ... con: pin until the pressure hu 

ciiminisbed. 
d. U aiDJ sn&p riIIJ pliers. disenpge the snap riDe from the annular slDt in the oleo housiDt and allow 

it to lay at the lowe: end of the piston tube alo,. with the wiper strip reuiDer wuber. 
e. Remow the old wiper strip from the bouaiDJ. and c:lan and iDspcct the hollliDJ to derermine that 

no pieces remain in it. 
f. Wipe the piston tube and check it for any abrasions wbich may ciamage the new wiper. Polish the 

tube to remove any abrasions found. 
g. A new wiper saip showd be c:ut stJ'&i8ht across. and a little longe: than needed. to c:ircle the piston 

tube. 
h. In"''' the new wiper strip up intO tbe oleo housing with the tapered edge down. Slide the retainer 

washer and snap ring up the piston tube and insert them into the oleo housing. Using map riDe pliers to 
compress the map ring. install it into the annular slDt in the oleo bousinl .. 

i. Inflate the oleo strut in accordance with instructions given in Oleo StrulS. Section II. and remove 
the airplane from the jacks. 

lJ8 
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6-41. Landing Gear Retraction System. 

6-42. Principal or Operation. The landing gear is a tricycle type. fully retractable through an electrically 
operated retraction mechanism The retraction mechanism consists of an electric motor and transmission 
assembly. torque tube assembly. push-pull cables for each main gear and a push-pull tube to the nose gear 
Limit switches are installed in the system to shut off the motor when the gear is fully extended or retrac'ted 
These switches also operate gear indicator lights on the Instrument panel. 

The landing gear selector switch is placed in the up position activating the retraction motor which 
operates the transmission. The retraction transmission pushes the torque arms forward which pull the main 
landing gear cables and pushes the nose gear retraction tube forward. retracting the landing gear When the 
gear is fully retracted. the gear up limit switch stops the motor and the amber gear up indicator light on the 
instrument panel lights The landing gear selector switch is then placed in the down position. operating the 
motor and retraction transmission. The transmission pulls the torque arms back which pushes on the main 
gear cables and pulls on the nose gear tube extending the landing gear. When the gear is fully extended. the 
gear down switches stop the motor and the green gear down and locked indicator light on the instrument 
panel lights. 

6-43. Removal or Gear Retraction Transmission Assembly. (Refer to Figure 6-14.) 
a. Remove the gear retraction transmission assembly by using the following procedure' 

I Place the airplane on jacks. (Refer to Jacking. Section 11.) 
2. Roll the carpet back off the front center access panel by removing carpet attaChing screws 
3 Remove front center access panel by removing attaching screws. On airplanes with Seriall'os 

24-4783.24-4804 and up. remove the retraction transmission access door located between the two front seats 
4. Disconnect transmission motor electrical leads by sliding back the protective covering and 

uncoupling the quick disconnect terminals 
5 Place the emergency retraction release handle (18) in the full up position 
6. Disconnect the transmission retraction spring (23) located on the left side of the transmission 

housing on models PA-24-180 and PA-24-250. Seriall'os 24-3558 and up: and PA-24-260 and PA-24-400 
On models PA-24-180 and PA-24-250. Seriall'os 24-1 to 24-3557 the retraction spring (22) is located on 
the right side of the transmission assembly connected to the brake solenoid brackets 

7 Remove the cotter pin. washer and pin attaching the tra'nsmission housing to the mounting 
bracket 

8 Remove the transmission assembly from the well. 

6-44. Cleaning. Inspection And Repair or Gear Retraction Transmission. (Refer to Figure 6-1 J ) 
a. Remove the six screws attaching the transmission cover (7) to transmission housing and remove 

the cover noting the position of the mounting lug. 
b Wipe all old grease from the transmission housing and from the actuator screw (4) and screw nut 

(3) 
c Check the gear release arm (I) and ascertain that it will snap lock in place and will require a load of 

6 to 12 pounds applied at the end of the arm to release. Adjust by spreading or compressing the arm sides at 
the round head rivets to obtain proper fit (early PA-24-180 and PA-24-250 airplanes did not have a snap lock 
arm and requires a strap to hold the arm in place) Once the arm is released. ascertain that there is no binding 
through its travel. 

ISSUED: 8/18/72 
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FIGURE 6-12. LANDING GEAR RETRACTION SYSTEM 
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d. Inspect the transmission screw and tube nut (2) for end and side play and ascenain that they are 
not distorted or bent. 

e. Check that the screw bearing (9) is not loose on the transmission screw or within the transmission 
housing. A loose bearing can be determined by holding the transmission and moving the screw up and 
down. This check can also be made when the transmission is installed in the airplane, with the landing gear 
partially retracted, by applying a load to the emergency extension handle and noting play. 

NOTE 

On PA·24-180 and PA·24-250 airplanes, Serial Nos. 24-1 to 24-735 
ascertain that bearing retainer Kit No. 754219 consisting of plate, 
link, screws and nuts has been installed on the transmission. 

f. Check for wear within the transmission by turning the transmission screw (4) by hand and noting 
end play in the transmission drive shaft (24). End play usually indicates a worn thrust bearing or a loose 
connection between the thrust bearing and drive shaft. If end play is in excess of 0.015 of an inch. the 
transmission should be replaced. 

g. The coupling (10) between the transmission and motor may become worn to a point where the 
metal insens in the coupling protrude from the rudder, thus causing chatter. This chatter may be eliminated 
by grinding the metal insens until they are .010 to .015 below the surface of the rubber. This grinding 
operation may be repeated until the coupling reaches a minimum diameter of I inch and then should be 
replaced. 

h. Adjust the motor brake (18) (early type) by adjusting the nut on the brake support rod (22) until 
the brake disc clears the highest point on the retraction transmission coupling. Hold the brake disc firmly 
against the brake solenoid while making this adjustment. 

i. The only adjustment required for the later type motor is to align the brake solenoid unit with the 
transmission coupling which is accomplished by adjusting the nut on the brake support rod. 

j. Fill the Dura transmission housing with MIL·G·23827 grease and the Dukes transmission housing 
with Dukes No.4 lubricant manufactured by Dukes. Duke transmission is identified by label (Dukes 
Astronautics Co.) on transmission housing. Dura transmission is identified by Pan No. 1010250 stamped on 
transmission housing. 

NOTE 

Refer to Lubrication Chan, Special Instructions for specific 
lubrication instructions of landing gear transmission assembly. 

k. Position the transmission cover on the housing and secure with screws. 

6-45. Installation Of Retraction Transmission Assembly. (Refer to Figure &-14.) 
a. Ascertain that the transmission is properly lubricated and position it in the transmission well. 
b. Align the transmission mounting lug (27) with the hole in the mounting bracket (28) and secure 

with pin (12), washer and cotter pin. 

LANDING GEAR AND BRAKE SYSTEM 
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, RELEASE AIIM 
2 RELEASE TUllE 
3 TRANSMISSION SCREW NUT 
4 TRANSMISSION SCREW 
6 ROLL PIN STOP 
I TRANSMISSION 
7 TRANSMISSION COVER 
B TRANSMISSION GASKET 
8 SCREW BEAR'NG 

'0 CDUPUNG 

" _'NG RETAINER Pt..ATE 
(DURA TRANB ONLY) 

t2 SCREW 
13 UNK '4 TRANSMIBSION RETRACT SPRING 

'''-24-'80 AND '''-24-280 
SERIAL NOS 24-' TO 24-3817 

'I TRANSMISSION RETRACT SPRING 
'''-24-'80 ANO P"-24-28O 
SERIAL NOS 24-3818 AND U' 

- -400 

" MOTOA BRAKE ASSEMBLY (EARLY) 
t7 BRAKE SOLENOID 
18 MOTOA BRAKE DISC 
" TENSION SPRING 
20 MOTOA BRAKE ASSEMBLY (LATE) 
2' BRAKE SOLENOID 
22 BRAKE SUPPORT AIIM 
23 TRANSMISSION MOTOA 
24 TRANSMISSION DAIVE SHAFT 
26 RETRACT SPRING BRACKET 

FIGURE 8-13. LANDING GEAR RETRACTION TRANSMISSION ASSEMBLY 
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c. Attach the retraction spring (22 or 23) to the transmission and adjust the cotter pin between the spring 
and floorboard to maintain enough tension on the spring to hold the transmission away from the reuaction 
torque tube during emergency gear extension. 

d. Lubricate the torque arm through bolt (13) and hook the transmission tube (19) over the bolt. 
e. Place the emergency release handle (18) in the down and locked position, locking the transmission 

tube around the through bolt. 
f. Connect the electrical leads and slide the protective covering over the terminals and tie at both ends. 
g. Check for proper operation and adjust. (Refer to paragraph 6-54.) 

6-46. Removal or Nose Gear Push·PuIl Control Rod, (Refer to Figure 6-14.) 

a. Place the airplane on jacks. (Refer to Jacking, Section II.) 
b. Remove carpet attaching screws and roll it back off the front center access panel. 
c. Remove front center access panel by removing attaching screws. On airplanes with Serial Nos. 

24-4783, 24-4804 and up, remove the reuaction transmission access door located between the two front seats. 
d. Disconnect the transmission by pulling up on the release lever. 
e. Reuact the landing gear until it hangs in the neutral position, by using the emergency extension lever. 
f. Disconnect the push·pull rod (11) from the underside of the left torque arm (9) by removing the 

cotter pin, washer and pin. 
g. Disconnect the forward end of the rod at the left drag link located in the nose gear wheel well by 

removing nut, washer and bolt. Retract the gear enough to allow removal of the attaching bolt through the 
hole provided in the nose section channel. 

h. Remove the rod by removing end bearing and pulling it through seal and nose gear wheel well. 

6-47. Removal or Main LandiDg Gear Push·PuIl CODtrol Cables. (Refer to Figure 6-14.) 

a. Place the airplane on jacks. (Refer to Jacking, Section II.) 
b. Remove carpet attaching screws and roll carpet back off the front center access panel. 
c. On airplanes with Serial Nos. 24·4783, 24-4804 and up, remove the reuaction transmission access 

door located between the two front seats. 
d. Remove the rear seats and carpet attaching screws. 
e. Roll the carpet back and remove floor panel just aft of the reuaction transmission. 
f. Disconnect the transmission by pulling up on the release lever. 
g. Retract the landing gear until it hangs in the neutral position, by using the emergency extension lever. 
h. Disconnect the push·pull cable rod ends (7 and 8) from the torque arms (9 and 10) by removing 

attaching cotter pins, washers and pins. 
i. Remove castle nuts (3 and 4) from cables at the bulkhead aft of the retraction transmission. 
J. Remove clamps securing cables to bottom of the fuselage. 
k. Enter through the wheel well and disconnect cable ends from upper main gear drag links by 

removing attaching nut, washers and bolts. 
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l. Disconnect cables from the support brackets (36) by removing nuts (34) and washers. 

m. Remove the end bearings from the cables at the drag links by backing off the jam nuts and
unscrewing end bearings. 

n. Slide the cable support nut (34) and washer off the cable and remove the cable by sliding it through
the support bracket and out through the access holes in the floor.

6-48. Cleaning, Inspection and Repair of Retraction Push-Pull Controls. 
a. Clean all parts with a suitable cleaning solvent. 

b. The push-pull rod should be inspected for the following unfavorable conditions:

1. Bends in the rod and threaded portion of the end bearings. 
2. Dents in the rod. 
3. Cracks around the end bearings. 
4. Corrosion and excess wear. 

c. The main gear push-pull cables should be inspected for the following unfavorable conditions:

NOTE: To properly inspect push-pull cable assemblies, disconnect the main gear push-pull cable
ends: at the landing gear torque tube arms in fuselage; and, at each main gear attach point.

1. Freedom of movement through the housing. 
2. Corrosion of cable and housing. 
3. Excess wear of cable and housing. 
4. Bends and cracks of cable threaded ends. 

d. Repair of the push-pull controls is limited to replacement of parts. 

6-49. Installation of Nose Landing Gear Push-Pull Contr ol Rod. Install the nose gear push-pull rod using
the following procedure:

a. With the rod end bearing removed from the aft end of the push-pull rod, place the rod in the nose
wheel well and slide it through the seal assembly. 

b. Attach the rod end bearing to the aft end of the rod and check both end bearings for proper thread
engagement by sighting or inserting a piece of safety wire through the safety hole. 

c. Secure the aft end of the rod to the underside of the left torque arm at the retraction transmission
with attaching pin, washer and cotter pin. 

d. Because of adjustment later, temporarily attach the front rod end to the left drag link clevis by
inserting the counter sunk bolt through the clevis from the left allowing sufficient clearance
between drag link clevis and fuselage. 

e. Adjust push-pull rod per Paragraph 6-56. 

6-50. Installation of Main Landing Gear Push-Pull Control Cable. (Refer to Figure 6-14.) Install the main
landing gear push-pull control cables using the following procedure:

a. Ascertain that cables have freedom of movement through the housing prior to installation. 

b. Remove the end bearing from the main gear end of the cable. 

c. Install castellated nut on main gear end of the cable and insert through the access hole in the floor
and through the cable support bracket (36). 

d. Install washers and castle nuts and attach the left gear cable (2) to the right torque arm (10) at the
transmission with pin, washer and cotter pin. 

e. Install washers and castle nuts and place the right gear cable (1) over top the left gear cable and
attach it to the left torque arm (9) at the transmission with pin, washer and cotter pin.
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f. Adjua the cables at the bu.lkbead aft of the t","p"ivioll 50 wbeD the cude lIat (3) iI tight, three 
threads are exposed forward of the lIat 011 the cable (1) from the right par. 0"" thread sboulci sbow at the 
castellated nut (4) all the lcft par allie (2). 

,. P\ace the odillltiDs wasb .. (35) Uld nut (34) 011 the aIIle at the dni liDk aid and iIIIu.ll jam nut 
Uld ODd bariDs. 

b. Aaach the cabIa to the dni liaks with bola, wasbers ODd nua. 
L Tip,tal adiUltiDt nut II the suppon: bn.c:kct.. 
j. Clamp the allies to bottom of the fuse. aad spar to prewm c:hafiDg. 

NOTE 

lastall conduit with miaimWII nWllber of beads. Avoid beads with 
radius less than .;pt iDches. 

k. Adjlllt the cables. (Rd .. to panpapb 6-55.) 
1. Operste the landias par to checlr. fa. freedom of lIIovement, 

NOTE 

Whm checlr.m, the landq .... for op ... tiDll on jaclr.s, disc"""""" the 
retractiOll a .... P"iMioll and nOK gear dowa lock spriap. Follow;.,. 
adj ....... mt to ... y of the three IfOSI! ill which the control mba/rod 
were disconnected with aircraft OD jacks, tbe tnn."jDion 

disCOIIuected, ~ that all three gear dnJ liaks go 0,,",' cente. and 
lock at the same time independently of each ober. 

m. IIIItaIl floor panels and aeach with screws. 
n. Position the carpet and secure with saews. 
o. Install fuel selector co ..... le. 
p. Install the .... a. 

6-S 1. AdjllSDllmt Of I andi.,. Gear ReIZKdon Syuem. 
.. After cIwJsing a. adjusa.,. any usembly of the par a. retraction system, an adjusanent of ia 

foUowinJ component should be made. 
Example, Replacing or adjusa.,. dnJ link, recheck pusil1'uIl cable or rod adjusanent. 
Example, Sbirnmins left nose gClt dnc liDk clevis, recheck pusil1'ull rod. 

NOTE 

When adjusa.,. the complete landinggeat system, follow rhe adjusting 
procedure, in sequence, as outlined in paragnphs 6-S2 through 6-S8. 
Always jack the airplane before attempting ..,y adjustment. 

LANDING GEAR AND BRAKE SYSTEM 
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6-52. AdjulaDenr Of lindi,. Ge. Safety Switch. 
L The IandiJIs ...... safety nritch iocared on the left main ...... is adjusted 10 the nrireh is aCN&ted in 

the last 0.75 of an inch of ...... extension. 
b. The nriteh with the boot sal and adjuItinJ rod (refer to figure 6-9. Sketch B) is adjuRed by 

platu., the gcar in full down position and the strUt fully extended. Scn:w the actUator ann (41) down until 
the switch clicks on. then sa .... down an additional 0.187 of an inch and secure with jam nur (40). 

c. The round nriteh used on aircraft without the Idjusriq rod and ann is adjusted by compr ..... 
the strUt until 5.5 inch .. is obtained berwcen the top of the .... fork (34) and bottom of the gear housing 
(15), then adjUst the nriteh down until it contaCtS the suiker plate. ScCllre the nritch and safety. 

d. A5certain that either switch will aemate in the last 0.75 of an inch of oleo extension. 

6-53. AdjUstJllCllt Of The Gar Down LimIt Swirdl. 
L Before attempting any adjumnent of the down limit nriech, ascertain that the nose and main ...... 

d .... link assembli .. are properly adjusted. Refer to parqraphs 6-15 au 6-34. 
b. Each main gear down limit nritch attached to the sid~ brace dnJ link assembly is adjusted by 

moving the nritch toward or away from the suiker plate. When the IandiJIs .... is down and locked, the 
limit switch should have broken contact. 

c. The nose gear down limit nritch located at the left d ... link is adjusted by moving it toward or 
away from the saiker plate. When the lcar is down and locked, the nrireh should have broken contact. 

d. Check operation of the down limit nritch .. by the following procedure: 
1. Open lanclilll ...... retraction mOtOt cirCllit breaker. 
2. Tum on the master switch. 
3. OiscoMcct the rettaction trUlsmission by puUilll up on the release lever and manually 

rerractinJ the landing gear using the emergency extension lever. 
4. At the point where the green light goes out, apply rearward pressure on the nose gear and 

inward pressure on the main gear. The gear should not unlock. 

6-H Adjustment Of Gar' Retnction Transmiaion Aaembly. (Refer to Figure 6-14.) Adjust the 
retraction cnnsmission by using the follOWing procedure: 

.. Release the «<pction transmission by pulling up on the emergeric!y rei .... lever. 
b. Adjust the pushopuU cables so the cable (1) from the right gear hu three threads exposed fOI'wud 

of the castellated nut and the cable (2) from the left gear hu one thread exposed forward of the castellated 
nut. (A spanner wrench may be fabricated to righten the castellated nuts. See Figure 6-40.) 

NOTE 

The main geu push-pull cables cross each other aft of the rernction 
transmission. 
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1 PUSH PULL CABLE. RIGHT GEAR 
2 PUBH flUU. CAlN.E. LEFT GEAR 

• CAIT1.E NUT 
• CAIT1.E NUT I CA8IJ!: ROO. RIGHT GEAR 
• CAa£ ROD. LEFT GEAR 
7 ROD END 

• ROD END 
• LDT TORQUE ARM. RIGHT GEAR 

IQ RIGKT TORQUE ,uM. LIFT GEAR 
11 PUSH I"ULL ROD. NOIE GEAR 
, 2 TRANSMISSION MOUNTlNQ RN 
13 T'HRU IOLT, TORClJE ARMS 
1. TRMSMIBIION SCREW 
, I TRMSMISSK)N latEW NUT 
,. ROlL PIN STOP 
17 ROD END CONNECTlNQ PIN 
I, RELEASE LEVER 
" RB.IA8E TU8I 
20 TORQUE TUllE 
21 EXTENSION LEVER. EMERGENCY 

""'24-210 C ontrt 
22 TRNtIM8810N RETRACT SPRIffG 

'.1.·24-110 MIl M·2e-DO 
SEAIAL NOS 24-' to 24-.7 

23 TRMI..asaDN RE'TRACT SPRING 
'A-24-,1O .. p".24-2IO 
SERIAL HOI 24-.... NII up. 
PA·24-2.1O end PA-2,t.....tQO 

24 IRAU AlSEMIlY 
21 MOTOR SUPPORT ROD .. _-
27 TRANI ....... WQ 
28 TfWIIM88IOH MOUNTING IRACJ(ET 
21 TUNlaaIION MOTOR 
30 IDCT'INIION 1OCItIT, RIGHT 
31 EXTlNIION 8OCUT. L.!fT ""'.24-., C ontyt 
31 MAIN ....... fbOHT 
33 IlUBH PULL CAIN.£. RIGHT GEAR 
.. CAIT1.E NUT 
:II WASHER 
• SUPPORT BRACKET 
:J7 SARTY WIRE 

I'ts 1 

2 

PIPER COMANCHE SERVICE MANUAL 

FUSELAGE 
'! IllS 

34 

TYPI CAL SAFETY WI RE IN STALLA TI ON 

SKITCH A 

1"1 

AU7 

SKETCH B 

MIN liS" 
t-'WIX 1/4" 

,L-,I-~.~ 
, 

~-. 

30 

31 

21 

~L-____ ~==================~ 
FIGURE 6-14. LANDING GEAR RETRACTION SYSTEM INSTALLATION 
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FIGURE &-15. NOSE GEAR DRAG UNK CLEVIS 

c. Tum tbe tranIIIlission rdcue mbe (19) on aCNlUlr screw to maintain a distance of 10.875 inch .. 
between the center of the tran ... iaion mounOn, pin (11) and center of the thru bolt (U) connecting the 
lower portion of the totqUe arms. This adjustment should allow approximately a (minimum of 0.115 incb) 
m ...... red alo", the actUator screw (14) betwem the roll pin stop (16) and the screw nat (15). 

d. The cable rods (5 and 6) should be moved '0 approximately 118 inch of being full aft. 
Co' Adjust the push'pull rod ends (7 and 8) '0 allow their connecting pins (17) to push freely through 

'he ,orque arm clevises (9 and 10) and rod end beari .... 
f. Check that the threads of the push-pull cable rods e",end past the check holes in 'he rod end 

firti",s, secure 'he rod end firrinl jam nuts and safety all pins. 
•. Safety wire &II cude nuts u shown in Figure 6-14, Sketch A. Airc;raft which have lock washen 

should be safety wired in accordance with Figure 6-14, Sketch A. 

6-S S. Adjustment Of Mai4 C_ Push-Pull Cables. 
L With the aansmission assembly adjusted (refer to paragraph 6-54) and the gear down and locked, 

adjUSt the push-pull cable rod end so the beari", hole &lip with the hole in the dng link. 
b. Extend the rod end fitting one hill tum on an old cable and one compl .. e tum on a new cable. 

This will provide the necessary preload '0 absorb backlash or play in the cable. Also, it will produce a small 
amount of constant pressure, ,hrough 'he cable apinst the .ear link when 'he gear is down and locked. 

c. Be SUre 'he ,hreads of the push-pull cable e",end passed the check hole in the rod end fitting. 
Tighten the jam nut against the rod end fining and install assist spring. 
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A.1l2 

4 
3 

I. T_OW ..... AI,y. 
&. ,.. AD.AlIT"I..,. le_._ 
l. I,.I"IT 'WITCH 

FIGURE 1-18. LANDING GEAR UP LIMIT SWITCH 

6-'6. Adj ....... em Of No. Gar Pulh1'ull Rod. 
a. Atw:h the m:raction rod clevis to the lcfr no .. gear dl2J link. Shims are installed betWeen the 

clevis and dl2J link for correct retraction of the nose gear ~'tO the wheel well. Two methods of attachment 
of the clevis to the link have been used. 

b. On early PA·24-180 and PA-24-2'O airplanes, the clevis has a threaded stud which is screwed intO 
the link assembly (refer to Figure 6-15.) A minimum of 1/8 inch and a maximum of 3/8 inch of shims may 
be installed. Shims are supplied in sizes of .016, 0.32. 0.64 and .Il'. The clevis torque must be from 13 to 
40 foot pounds. properly aliped. with the counter-sunk hole side of the .064 and .12' shllllS apiDstthe 
radius of the clevis stud. 

c. On late PA-24-180 and PA-24-250. and all PA-24-260 and PA-24-400 airplanes. the clevis has a 
locking nut applied to the threaded portion of the clevis stud (refer to Figure 6-15). Shims supplied with 
this clevis are .032 only and a maximum of three may be installed. 

d. With the main and nose gear down and locked. adjust the push1'uIl rod end fitting until the hole in 
the rod end be2rins aligns with the hole in the clevis, then tum the rod end in one complete rum. For 
proper clearance of the clevis, insta.ll the clevis bolt with the countemlnk pomon at die left or ourboard 
side. 

LANDING GEAR AND BRAKE SYSTEM 
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]l;OTE 

With the gear in the full retracted position. check for interference at 
the push-pull rod and clevis. The lock nut at the rod end bearing may 
bind with the clevis and cause failure at the threaded portion of the 
end bearing. The rod end threads should be carefully examined for 
cracks When checking the landing gear for operation on jacks. 
disconnect the retraction transmission and nose gear down lock 
springs. Following adjustment to any of the three gears in which the 
control tubes! rod were disconnected with aircraft on jacks. the 
transmission disconnected. ascertain that all three gear drag links go 
over center and lock at the same time independently of each other. 

e. Check nose gear door adjustment. (Refer to Paragraphs 6-17 and 6-22.) 

6-57. Adjustment Of Gear Up Switch. 
a. Adjust the gear up switch using the following procedure: 

I. Retract the gear and check to insure that both main gear assemblies enter the wheel well 
approximately the same distance and that the nose gear enters far enough (Refer to Figure 6-16.) 

2. If the gear does not retract far enough. move the switch (3) up in its bracket and run the check 
again. On the late model airplanes. a set screw (2) is located in the left torque arm (I) for fine adjustment 
purposes. 

3 If the gear retracts too far before the motor shuts off. the switch must be moved down in its 
bracket. 

4. To determine a proper fit of the main gear. retract the landing gear. The main gear should be 
pulled snugly against the rubber stop blocks located in the wheel well. and the nose gear should fully re_r t 

5. Should it be found necessary to adjust the nose gear. remove or add shims at the dra 
clevis. then readjust the push-pull rod. (Refer to Paragraph 6-56) 

6 Check nose gear and main gear door adjustment 
7. Check for proper adjustment by operating the gear and that the manual retraction handle is 

free of obstruction which could cause binding 

REVISED: 4/10/81 
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6-58. 0IeckiDs l.aadinf GeK Relnclion Load. (Refer to FiJures 6-19 and 6-20.) Alter the landing gear 
baa beeD lubricated and properly adjusted as described in the prec:edq porqraphs. cheek r«netion load 
by usinJ the followilqj procedure, 

So PIAc. the airplane on jacks. (Refer to Jacking. Section II.) 
b. With the gear fully extended. disconDect the retraction transmission asoembly by pullina up on the 

emerg.ncy r.l .... lever. 
c. Partia.Uy retract the gear until it hangs 1tI the neUaaI position. by IlIinB the emergency extension 

lever. 
cI. On airplanes with Serial No .. 24-1 to 24-4782 inclusiv. lnd 24-4784 to 24-4803 inclusive. remove 

the red knob on the emergency extension lever and install adapter tool. PIN 26348. aD the lever with 
attaching bolt forward. (Ref .. to FiJure 6-19'> 

.. On airplanes wi:h Serial Nos. 24-4783 and. 24-4804 and up. remove reuaetion transmission float 
plat. and install adapter too~ PIN 26347. in the left socIr.et of the retraction torque Nbe. (Refer to Fipre 
6-20.) 

f. Ascertain that the shoulder of the adapter is seated on the extension handle or on the torque Nb. 
socket. 

g. Open the gar motor circuit brak .. to prevent motor from running during gear check. 
h. PutWly retract landing gear using adapter and install torque wrench on ldapter. aligning the 

centerline of the torque wrench With the centerline of the retraction torque tubc. 
i. Tum on the m ..... switch and slowly pull aft on the torque wrench complet.ly retr&cting the 

gear. 
j. Observe torque reading when the amber ..... up indicaror light initially com .. on. Th. torque 

readilqj should not exceed limia riven in Tabl. VI-!. 

TABLE VIol. TORQUE FOR EPFECTIVE WRENOI LENGTH 

EFFECTIVE WRENCH LENGTH MAXIMUM TORQUE 
(INOIES) (FOOT POUNDS) 

18 111 
16 106 
14 100 
12 93 
10 84 

k. If torque exceeds the timia specified. check for the following' 
1. Insuffici.nt lubrication. possibl. binding. improper .djusanent and damag.d pa", of the 

retraction system. 
2. Check the up limit switch for proper adjustment. [I: may not ictu~tC soon enough causing the 

main gear to be pulled tOO hard apinst the rubber stop blocks, exerting excessive load on the system. The 
main gear should fit snugly againSt the rubber stop blocks in the ... heel .... ll. 

1J23 
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RETRACTION TORQUE TUBE 

AUGN TORQUe WWIMCll WITH CeMT!R 
Lilli 0' IITRACTIOM TOR QUI TUB! 

___ CENTER OF GRIP AREA OR HANDLE 
PIVOT POINT DEPENDING ON TYPE 
OF WRENCH 

;I-__ .ADAPTER PIN 26348-00 

'Wit!. 

!I-__ EXTENSION HANDLE 

MAIN GEAR PUSH-PULL CABLE~ 
~ ~ 

GEAR PUSH·PULL ROD 1 - ---

REVISED: 11/1/82 

Figure 6-19 Torq ue Wrench and Adapler I nslallalion 
Serial Nos. 24-1 10 24-4782 incl. 24-47841024-4803 incl. 

-
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ALIGN TORQUE WRENCH WITH CENTER 
LINE OF RETRACTION TORQUE TUBE 

__ ... CENTER OF GRIP AREA OR HANDLE 

SOCKET --.1O.--II( -,-

PIVOT POINT DEPENDING ON TYPE OF WRENCH 

M."'~ 

O<'-OA'",,"'" TORQUE TUBE 

"-: -¥' 
/' 

EFFECTIVE ADAPTER 
LENGTH = 12 INCHES 

NOSE GEAR PUSH-PULL ROD 

~~ 
MAIN GEAR PUSH-PULL CABLE 

REVISED: 11/1/82 

Figure &-20_ Torque Wrench and Adapter Installation 
Serial Nos_ 24-4783. 24-4804 and up 
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Aft \ 1. ,""CD 

, 

I. ntltOUlN 10LT. TO_aul ..... 
J. TO""', TUII ..... I ... LT 
•• LAlCK "'1"'1"'" 
I. Loa ..... 
I ...... IlUT 
1. COTTa _,. 
I. ATT&QI1il1PT "'TTIM 
I. 1"'111 -

10. "nAaMIIiT ,O,",T 

FIGURE 6-lI. LANDING GEAR DOWN SAFETY LOCK INSTALLATION 

6-59. Adjustment Of Landing Gear Down Safety Lock. The purpose of the gear down safety lock is :0 

provide an additional means to retain the gear retraction torque tube assembly in the down position with the 
gear transmission disengaged (emergency extension condition). Landing forces are absorbed by the over 
center mechanism held in position by springs at each gear and are not intended to be transferred to the 
push-pull rod and cables. 

a. Ascertain that the landing gear is properly adjusted. _ 
b. Adjust the gear down safety lock by the following procedure: • 

I. Place the airplane on jacks. (Refer to Jacking. Section Il.) 
2. Disconnect the retraction transmission by pulling up on the emergency release lever. 
3. The down safety lock should be adjusted as close to the spacer (I) on the torque arm thru 

bolt (2) as possible. yet freely engage when the gear is fully extended .. 
4. To adjust the lock. remove cotter pin (7). loosen jam nut (6) and turn lock arm (4) in the desired 

direction. 
5. If one-half turn is needed for correct adjustment. remove bolt (10) attaching lock fitting (8) 

to the bulkhead bracket and turn fitting in the desired direction. 
6. Install fitting and spring (9) in the bulkhead bracket and secure with bolt. 
7. Tighten jam nut. install cotter pin and safety wire attachment bolt head. 

c. Check the gear down safety lock by using the following procedure: 
I. Install the emergency gear extension lever in the torque tube socket. making sure it is properly 

seated and fully extended. 
2. Attach an accurate spring scale (0 to 100 pound range) to the bottom of the extension lever 

knob. 
3. Pull out the gear motor circuit breaker and turn on master switch. 
4. Disengage the down safety lock and measure force on the extension lever by pulling 

horizontally aft on the spring scales until the gear downlock light goes out. 
5. Engage the down safety lock and make the same force measurement with the addition of 35 

pounds to the first measurement. 
6. The gear downlock light should remain "ON." 
7. If the gear downlock light goes out. check adjustment of the landing gear retraction system 

per Paragraph 6-51. 

ISSUED: 8/18172 
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I. !.oOC.'1II ICII •• 
2 I. MICIIO ,WITtIl 
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FIGURE 6-22. LANDING GEAR WARNING SWITCH INSTALLATION 

6-60. Landing Gear Warning Switch. (Refer to Figure 6-22.) 

6-61. Removal Of Landing Gear Warning Switch. 
a. On airplanes with Serial Nos. 24-1 to 24-4782 inclusive. 24-4784 to 24-4803 inclusive and 

PA-24-400. remove the landing gear warning micro switch. located on the throttle shaft forward of the 
instrument panel. by removing attaching nuts. washers and screws. 

b. Disconnect the electrical leads at the micro switch. 
c. On airplanes with Serial Nos. 24-4783. 24-4804 and up. remove the landing gear warning micro 

switch. located in the throttle quadrant. by the following procedure: 
I. Remove the left trim cover from the throttle quadrant by removing attaching screws. 
2. Remove switch mounting nuts. washers and screws. 
3. Disconnect the electrical leads at the micro switch. 

6-62. Installation Of Landing Gear Warning Switch. 
a. On airplanes with Serial Nos. 24-1 to 24-4782 inclusive. 24-4784 to 24-4803 inclusive and 

PA-24-400. install micro switch by the following procedure: 
I. Connect electrical leads to micro switch. 
2. Install actuator and micro switch on mounting bracket and secure with screws. lockwashers 

and nuts. 
3. Adjust switch per Paragraph 6-63. 

b. On airplanes with Serial Nos. 24-4783. 24-4804 and up. install micro switch by the following 
procedure: 

I. Connect electrical leads to micro switch. 

ISSUED: 8/18/72 
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2. Install iDsuJ&tor actUator and micro switch OD quacir1Dt plate and ",cuno with screws. .-
Ioci<wuhers and nutS. _ 

3. AdjUJt switch per puqraph 6-63. 
4. Install cover OD quam .. " and "'cure with screws. 

6-63. AdjUltlllCl" Of L .... Ij ... Gear Warniq Switch. 
L AdjUJt the lulding par wamiDJ micro switch located on the throttl. shaft forward of the 

iDstrument Pille! by usiDJ the foUowin8 procedure. 
b. Wh.n properly adjun.d the lanciing gear waminJ hom should oporat. wh.n tho powet is reduced 

below 10 to 12 iDch.. of llllllifoid pressure with the oirplul. iD aormal descent and the lanciing sear 
reaacteci. 

I. Start and ~ up the qiDe with the propdler set for hish RPM. Retard the throttle until 
approximately 4 iDch .. of 1DIIIif01d pressure on the PA·14-180. PA·14-2'0 and PA·24-260 and , iDches of 
llllllifoid pressure OD the PA·24-400 is indicated abo ... the cIesireci iDflisht pressure. 

2. .~ the throttle shaft iD some manner so thu it CUI b. retUrned to the proper mmifolci 
pressure setting iDclicated during the run ... p after the .".me hu beeD shut down. 

3. PW:. the oirplule on jacks and retract the sear. Retard the throttle to the location which pve 
the dcsired manifold pressure iDclicuion. 

4. Adjust switch OD oirplancs with Seri&l Nos. 24-1 to 24-4782 inel •• 24-4784 to 24-4803 iDel. 
and PA·24-400 by the foUowi", procedure. 

(a) With the baztery muter switch on. looseD the mounan, screws or .... screws OD th. micro 
switch mountiDc bracket and move the braclr.ct fore and aft uDtil the wamiDe hom starts to operate. 
Tight.n the mouDtiDc screws to secu .. the switch auembly. The switch may also be adjUJted up or down to 
allow proper clearance of the micro switch button on the throttle shaft. 

,. AdjUst switch on oirplanes with Serial Nos. 24-4783. 24-4804 and up. by the foUowiDs 
procedure: 

(a) Remove the left aim covet from the throttl. quadrant by removing arachiDg screws. 
(b) With the battcty master switch OD. loooen the micro swi,ch mounti", Set"" and move 

switch toward actUator roller. on the throtde lever. until w&mini hom starts to operate. Ti&hten mounting 
screws securiDg switch to quadrant plate and iDstail cover. 

6. Opera,. the throttle to ascmaiD tha, the hom operates at tht muk. and with wamiDg hom 
op.nting. lowet the leu to iDsuno thar the hom c ..... '0 operate when tbe geu is down and locked. 

7. Remove the oirplul. from the jacks and fl., test to iDsure operation of the w&mini bom 
when the ,eu is up and POWet is reduced below the desired manifold pressure. If the hom fails to operate 
at the required scttiDg. marlr. the throttl. shaft at the desired llllllifold pressure and reset micro warning 

swi'ch. 

LANDING GEAR AND BRAKE SYSTEM 
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FIGURE 6-23. LANDING GEAR WARNING INDICATOR 

6-64. Landing Gear Warning Indicator. (Refer to Figure 6-23.) 

6-65. Removal or Landing Gear Warning Indicator. PA-24-260 Optional and PA-24-400. 
a. To remove the landing gear warning indicator. located on the top of the instrument panel. remove 

the four attaching screws and finishing washers. 
b. Back off the set screws attaching the control cables to the indicator plate and link. 

6-66 Installation or Landing Gear Warning Indicator. 
a. Lubricate the control cables and break away ball at the throttle with Sil-Glyde compound. 
b Attach the throttle cable to the indicator plate and secure with set screw. 
c. Connect the landing gear cable to the indicator link arm and secure with set screw. 
d Attach the assembly to the top of the instrument panel with screws and finishing washers 

6-67 Adjustment or Landing Gear Warning Indicator. 
a To adjust the gear warning indicator. place the airplane on jacks. (Refer to Jacking. Section II) 
b. Locate the operating mechanism and adjustment points under the indicator door. 
c. Adjust the plate attached to the landing gear cable so flag will not stan down until nose gear is 

within its last 25o/r of extension 
d Adjust the plate attached to the throttle cable to allow the flap to pop up when the manifold 

pressure reaches between 10 to 12 inches on the PA-24-260 and 12 to 14 inches on the PA-24-400. 
e. Lock plates with set screw. 
I'. Flight test airplane to make any final adjustments 

ISSUED: 8/18/72 
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PIPER COMANCHE SERVICE MANUAL 

'-""\.. 
6 7 

1 WHEEL HALF 7 WASHER 
2 WHEEL HALF I SCREW 
3 BEARING CUP • WASHER 
4 lEARING CONE 10 NUT 
5 GREASE SEAL RETAINER 11 WASHER 
• GREASE SEAL FELT 12 BOLT 

FleURE I-Z4. NOSE WHEEL A.MIL Y 

6-a. RcmCl¥lli ADd J)i _Iy Of No. WINd. (Refer to Fipte 6-24.) 
L Pw:e the airplaDe all jacks. (Refer ... JackiI1i. Scctiol1l1.) _ 
b. To remOft the l10te wheel, mIIOft the axle tic rod 111lt, tie rod and axle plugs. 111 ..... 1.437 inch ., 

diameter tube in ... the fori< and tap 01lt the axle &om the wbeel aJIctI1bly. 
c:. Flex the fori< ella. to remove the wbee! spacers and to allow the wbeel to cIcar the fori< 

.... mbly. 
d. The wheel may be din ...... b\ed by def\atiDJ the tire and remoYmg tbe screws (8) securing the 

gr .... scaI retainers (5). 

c. Remove the rctaiJIers and bcarifII COIleS (4). 

f. Remove the bolts (11) sccuriDB the wheel balv .. and scpuue tbem. 
,. Tbe beuiDI cup. (3) sbOllid be removed ollly for rcpla.cemCllt and may be removed by tapping 

cvcIIiy from the inside of tbe wbecl. 

6-69. hupcctIDl1 Of Note Wt.eI "-mbIy. 
.. Visually cbeck all para for cracks, diStortiol1, defectS and cxccn wear. 
b. Cbeck tic bolts for looscn.CII or failurc. 
c. Check jntcma\ diameter of felt pease sal •. Replace the felt gr .... seal if surface is hud or gritty. 
d. Cbeck tire for CUIS, inrcma\ bruilcs and deterioratiol1. 
c. Check bcariI1g can .. and cup. for war and pitting and rcillbricare. 
f. Repw:e any wheel casting b.viI1g visible cracks. 

LANDING GEAR AND BRAKE SYSTEM 
ISSUED: 8/18/72 
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6-70. A ... mbly ADd IDftpll'riOD Of No. Wheel. (Refer to Figure 6-Z4.) 
.. Ascertain that the bearintI cup (3) in each wheel half is properly iDsu.lleci. lastall the tire and join 

the tWO wheel halves. Insu.ll the throuBb bolts (12) with the nuts (10) to the wheel valve stem sicle, torque 
to the specifacatiOD given on the wheel aDd iaflate the tire. 

b. Lubricate aad insralll>eariq CODes (4). 

Co IIIJtalI grease _Is (6) and rctainen (5) aDd secure with 5CMWS (8). 
d. Flex the fork enough to allow for the iasuIlariOD of the wheel aad spacer rubei. lmert the axle 

rube, fori< caps and tie bolt. Adjust the :ie bolt nut to allow the ",heel to tum fret: yet 1I0t fit loose on the 
axle. 

6-71. Removal ADd D~mbly Of MaiD Wheel. (CIeweIaad) 
.. Place the airplane 00 jacks. (Refer to JackinJ, Section II.) 
b. Remove the four bolts joining brake cylinder aad liniq back plate ....... bly aad remove the brake 

.... mbly. 
c. 011 PA·24-180 aad PA·Z4-Z'O airplanes, remove and disusemble the wheel as follows (refer to 

Figure 6-25), 
l. Remove the axle tie rod nut, tie rod aad axle pi ..... 
2. Insert. 1.87' inch cliameter rube into the fori< and tap OUt the axI. from the wh.el .... mbly. 
J. Insert. pryinJ tool betWeen the side of the fori< assembly aad wheel and .pply enough 

pr ..... re on the fork to allow the ",h.el to clear the fori< assembly. 
4. The wheel may be disasKmbled by using the following proceclure, 

(a) Deflate the tift aDd remove the gn:ax seal retainer (,) by removing the .ttachinJ screws 
(8). 

(b) Remove the bcorilIg cones (4). 
(c) R.move the bolts (12) securing the wheel halves together. 
(d) The bearing cups (3) should be removed only for replacement >rid may be removed by 

tapp"" evenly from the inside. 
d. On PA·24-260 >rid PA·24-400 airplanes (Cleveland) PA·Z4-200 >rid PA·Z4-400, remove .nd 

disassembl. the wheel as follows (refer to Figure 6-26), 
l. R.move the axle dust cover by removmg 'lUchinJ screws. 
2. R.mov. the cott.r pin >rid axl. nut >rid slid. the wbeel off die axl •. 
J. The wh.el may b. disassembled by deflating the tift and removing the snap rings (10) securing 

the gr .... seals (6) >rid seal retain ... (,). 
~. R.move the heanng cones (4) and remove the bolts (7) securing the wheel halves. 
S. Th. be&rlflJ cups (3) should be r.moved only for replac.m.nt >rid may be removed by tapping 

evenly from the inside or the wheel. 
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H MINIMUM THICKNESS 

DISC PIN 159·01 = 225 
DISC PIN 164·09 = 227 

Measured at 3 points 
to obtain average 

1. OUTER WHEEL HALF 
2. INNER WHEEL HALF 
3. BEARING CUP 
4. BEARING CONE 
6. GREASE SEAL RETAINER 
II. GREASE SEAL. FELT 
7. WASHER 

8. SCREW 
8. WASHER 

10. NUT 
11. WASHER 
12. BOLT 
13. BRAKE DISC • 

Figure 6·25. Main Wheel Assembly (Cleveland) PA·24·180 and PA·24·250 

6-72. Inspection of Wheel Assembly. 

a. Visually chcck all parts for cracks, distortion, defects and excess wear. 
b. Check tie bolts for looseness or failure. 
c. Check internal diameter of felt grcase seals. Replace the felt grease seals if surface is hard or gritty. 
d. Check tire for cuts, internal bruises and deterioration. 
e. Check bearing cones and cups for wear and pitting and relubricate. 
f. Replace any wheel casting having visible cracks. 

6-73. Assembly and Installation of Main Wheel. (Cleveland) 

a. Ascertain that the bearing cup (3) in each wheel half is properly installed. 
b. Install tire and join the two wheel halves. 
c. Insert thru bolts (12) with bolt heads on the brake disc side and torque to specifications given on the 

wheel and inflate tire. 
d. Lubricate the bearing cones (4) and install bearings, grease seals (6) and retainers (5). Secure 

retainers with screws or snap rings. 

LANDING GEAR AND BRAKES Revised: 8115198 
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PIPER COMANCHE SERVICE MANUAL 

1 OUTER WHEEL HALF 
2 INNER WHEEL HALF 
3 BEMING cuP 
4 BEARING CONE 
6 GREASE SEAl RETAINER 
8 GREASE SEAL. FELT 
7 BOLT 
8 NIJT 
9 WASHER 

10 SNAI' RING 
11 .IIAKE DISC 

MINIMUM DISC THICKNESS' 
MEASURED AT 3 POINTS 
TO GET AVERAGE 

DISC PIN MIN 

"1M-19 = 127 
"1M-UA • 34.5 

FIGURE 5-28. MAIN WHEEL ASSEMBLY (CLEVELAND) PA·24-280 lad PA·24400 

e. On PA·24-ISO and PA-24-2'O airplanes. insWl the wheel .. fOUOM (Refer to Figure 6-25), 
1. Tbe wheel may be installed by f1exmc the fork eno"lh to allow for installation of wheel and 

spacer tubes. 
2. Insert the ule tube. fork caps and tie bolt. 
3. Adjust tie bolt nut to allow the wheel to tum freely yet not fit loose on the lXie. 

f. On PA-24-260 and PA-24-400 airplanes. install the wheel .. foUo .... (Refer to Figure 6-26), 
I. Slide the wheelan the ule. 
2. Tighten the axle nut to allow the .. heel to tum freely yet not fit loose on the axle. 
3 Saiety the lXie nut and in.wl dust cover. 

g. Install the brake assembly by positioning tbe brake lining back plates between the wheel and brake 
disc and the brake cylinder on the torque plate. Insert the spacer block and shim between the back plates 
and cylinder, and install the four bolts to secure the assembly. If the brake line w .. disconnected, reconnect 
rhe line and bleed the brakes. (Refer to paragraph 6-8S.) 

6-74. Removal And Di ....... mbly Of MaiD G ... Wheel. (GoodrichlPA-Z4-400 (Reier to Figure 6-27 ) 
a. To remove the wheel a.uembly. remove the snap (12) secunng the dust cover (ll), remove the dust 

cover 
b Remove the coner pin and axle nut. The wheel may be removed from the axJe with the !:>rlke disc 

renw.mn@: with the brake assembly. 
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1 . ouTER WHEEL HALF 
2 INNER WHEEL HALF 
3 BEARING CUP 
• BEARING CONE 
5 RETAINER. GREASE SEAL' 
e GREASE SEAL. FELT 
7 BOLT 
B NUT 
• WASHER 

10 SNAP RING 
1 1 OUST COVER 
12 SNAP RING 
13 HEU·COII. 1. KEY. TORQUE 
15 SPRING. OISC RETAINER 
18 SCREW 

PIPER COMANCHE SERVice MANUAL 

FIGURE 1-27. MAIN WHEEL ASSEM8L Y (GOODRICH) PA-Z4-4811 

c. To di .. "embic the whcel. dcf\ue the tin. reIIIOW the map riDs (10) securinJ the gre .... scaIJ (6) e 
&I .. hsl retaiIIcn (5). 

d. RemCM! the bcari.as cones (4) aDd reIIIOW the bola (7) securins the ",beel balves. 
e. Pull the wheel halves apart. 
f. Tbe bcari.as cup (3) aad heli..,oil (13) should be removed ol>ly for replacement. The bearing cup 

may be removed by rappq CVCDiy from the inside of the whed. . 

{to7S. 1""11' dDnOfWboeI"-bly. 
.. Visually cbeck all parts for craw. disrortion defeca and e""CIS WCU. 

b. Check tic bola for looseness or failun:. 
c. Check inrernal diameter of felt grcuc seals. Replacc the felt grcuc seall if surface is bud Dr gritty. 
d. Cbeck tire for c:ua. internal bruises and deterioration. 
e. Check baring cones ... d cups for weu pitting and rdubricare. 
f. Replace any wheel castine haYint visible crack.s. 
g. Brake disc should not necesaarily be removed from service because of circumferential grooving. 

Grooves with a total width under 3/8 inch an: permissible. 
h. Inspect the brake disc retainer spring and torquo key for weu and dun.,e. 

LANDING GEAR AND BRAKE SYSTEM 
ISSUED: 8/18172 
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6-76. Assembly and Installation of Main Wheel. (Goodrich) PA-24-400 (Refer to Figure 6-27 )

a. To assemble the main wheel, mount the tire and tube on the wheel and inflate the tube slightly to
prevent pinching 

b. Install the tie bolts (7). instruction plate washers and nuts and torque the bolts to the specification
given on the instruction plate. 

c. Ascertain that the bearing cup (3) is properly installed. 

d. Lubricate the wheel bearings (4) and install with the grease seals (6) and seal retainers (5) 

e. Install the torque key (14), disc retainer (15) and safety.

f. Install wheel assembly on axle and secure with nut and cotter pin.

g. Install dust cover (II) and secure with snap ring (12).

6-77. Brake System. 

6-78. Removal and Disassembly of Wheel Brake Assembly. (Cleveland 3000-250 (30-12)) PA-24-180 and
PA-24-250, S/N’s 24-1 thru 24-3295. (Refer to Figure 6-28.) 

a. To remove the brake assembly, disconnect the brake line from the brake cylinder (12) and cap it to
prevent contamination.

b. Remove the four cap bolts (22) that join the brake cylinder housing (12) and the lining back plate
assemblies (2). Remove the back plates from between the brake disc and wheel. 

c. Slide the brake cylinder housing from the torque plate. 

d. Remove the adjustment nut (21) and washer and the retraction spring (19) and sleeve (18) from the
cylinder housing. 

e Slide the pressure plate (7) and lining off the anchor bolts (11) of the cylinder housing. 

f The pistons (8) may be removed by injecting low air pressure in the cylinder fluid inlet and forcing
the pistons from the housing 

g. The lining (6) can be removed from the pressure plate (7) and back plate (2) by removing the
attaching rivets. 

6-79. Cleaning, Inspection and Repair of Wheel Brake Assembly.

a. Clean the assembly with a suitable solvent and dry thoroughly. 

b. Check the walls of the cylinder housing and pistons for scratches, burns, corrosion, etc., that may
damage "O" rings. 

c. Check the general condition of the brake bleeder screw and lines. 

d. Check the brake disc for grooves, scratches or pits. A single groove or isolated grooves up to .031
of an inch deep would not necessitate replacement, but a grooving of the entire surface would
reduce lining life and should be replaced. Should it be necessary to remove the wheel disc, refer to
Paragraph 6-87.

e. Lining may be removed from the backing plates by drilling or punching out the old rivets, and
installing a new set using the proper rivets and a rivet set that will properly stake the lining and form
a correct flair of the rivet. 

NOTE: Linings should be replaced when the thickness of any one segment is 3/32 inch or less, or
the lining is worn uneven. 
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6-80. Assembly and Installation of Wheel Brake Assembly. (Cleveland 3000-250 (30-12)) PA-24-180 and
PA-24-250, S/N’s 24-1 thru 24-3295. (Refer to Figure 6-28.)

a. Lubricate the piston "O" rings with fluid MIL-PRF-5606 and install on pistons (8). Slide the pistons
in cylinder housing (12) until flush with surface of housing. 

b. Slide the lining pressure plate (7) with retraction cylinder (9) onto the anchor bolts (11) of the
cylinder housing and install retraction sleeve (18), spring (19), washer (20) and adjusting nut (21). 

c. Slide the cylinder housing assembly on the torque plate of the landing gear. 

d. Position the lining back plates (2) between the wheel and brake disc. Insert the spacer block (5)
between the back plates and cylinder housing and install the four bolts (22). Torque to proper “Dry”
torque value listed below, to secure the assembly.

3000-250 (30-12) = 90 in-lbs.

e. Connect the brake line to the brake cylinder housing. 

f. Bleed the brake system as described in Paragraph 6-88.

NOTE: Replacement brake linings should be conditioned as follows 

Perform a minimum of six light pedal effort braking applications from 25 to 40 mph
allowing the brake discs to partially cool between stops.

Figure 6-28.  Brake Assembly (Cleveland 3000-250 (30-12))
PA-24-180 and PA-24-250, Serial Nos. 24-1 thru 24-3295
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6-81. Removal and Disassembly of Wheel Brake Assembly. (Cleveland 30-23 or 30-41) PA-24-180 and
PA-24-250, S/N’s 24-3296 and up; and PA-24-260 and PA-24-400. (Refer to Figure 6-29.)

a. To remove the brake assembly, first disconnect the brake line from the brake cylinder and cap it to
prevent contamination.

b. Remove the four cap bolts (1) that join the brake cylinder housing (3) and the lining back plate
assemblies (12). Remove the back plates from between the brake disc and wheel. 

c. Slide the brake cylinder housing from the torque plate (13). 

d. Slide the pressure plate (7) and lining (8) off the anchor bolts (14) of the cylinder housing. 

e. The pistons (5) may be removed by injecting low air pressure in the cylinder fluid inlet and forcing
the pistons from the housings.

f. The lining (8 and 11) can be removed by prying it from the pressure plate and back plates. 

6-82. Cleaning, Inspection and Repair of Wheel Brake Assembly.

a. Clean the assembly with a suitable solvent and dry thoroughly 

b. Check the walls of the cylinder housing and pistons for scratches, burrs, corrosion, etc., that may
damage "O" rings. 

c. Check the general condition of the brake bleeder screw and lines. 

d. Check the brake disc for grooves. scratches or pits. A single groove or isolated grooves up to .031
of an inch deep would not necessitate replacement. but a grooving of the entire surface would
reduce lining life and should be replaced Should it be necessary to remove the wheel disc, refer to
Paragraph 6-87.

Figure 6-29.  Brake Assembly (Cleveland 30-23 or 30-41) PA-24-180 and PA-24-250,
Serial Nos. 24-3296 and up; and PA-24-260 and PA-24-400
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e. The old lining can be removed by prying it from the back plate and pressure plate and a new lining
snapped into place. 

NOTE: Linings should be replaced when the thickness of any one segment is 3/32 inch or less, or
the lining is worn uneven. 

6-83. Assembly and Installation of Wheel Brake Assembly. (Cleveland 30-23 or 30-41) PA-24-180 and
PA-24-250, S/N’s 24-3296 and up; and PA-24-260 and PA-24-400. (Refer to Figure 6-29.) 

a. Lubricate the piston "O" rings (4) with fluid MIL-PRF-5606 and install on piston (5). Slide the
pistons in cylinder housing (3) until flush with surface of housing. 

b Slide the lining pressure plate (7) onto the anchor bolts (14) of the housing. 

c. Slide the cylinder housing assembly on the torque plate ( 13) of the landing gear. 

d. Position the lining back plates (12) between the wheel and brake disc. Insert the spacer block (9)
between the back plates and cylinder housing and install the four bolts (1). Torque to proper “Dry”
torque value listed below, to secure the assembly. 

30-23 = 65-75 in-lbs.

30-41 = 65-75 in-lbs.

NOTE: On PA-24-400 only, install a shim (10) between the spacer block and line backing plates.

e. Connect the brake line to the brake cylinder housing.

f. Bleed the brake system as described in Paragraph 6-88.

NOTE: Replacement brake linings should be conditioned as follows:

(1) For Cleveland brake No. 30-23, perform three consecutive hard braking applications
from 45-50 mph without allowing the brake discs to cool substantially between stops.

(2) For Cleveland brake No. 30-41, perform a minimum of six light pedal effort braking
applications from 25 to 40 mph allowing the brake discs to partially cool between stops.

6-84. Removal and Disassembly of Wheel Brake Assembly. (Goodrich) PA-24-400 (Refer to Figure 6-30 ) 

a. To remove the brake assembly first disconnect the brake line from the cylinder housing (7) at the
line fitting 

b Remove the three bolts (15) joining the cylinder housing (7) to the torque plate (1) and remove the
brake disc (4) and cylinder housing.

c. Remove the lining carrier (3) and insulator (2) from the torque plate and cylinder housing. 

d. The pistons (5) may be removed by injecting low air pressure in the cylinder fluid inlet and forcing
the pistons from the housing. 

6-84a. Wear Limit Check. (Goodrich) This check is made with the parking brake set. (Refer to Figure 6-30a
Any brake which shows this worn condition should be overhauled within the next five landings. 
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1 TORQUE PLATE 
2 INSULATOR 
3 CARRIER AIID UNING 
4 DlSC,_E 
& PISTON 
8 "O"RINO 

7 HOUSING, PISToN 
8 PACKING 
• UNION 

10 GASKET 
11 PLUG 
12 VAI,VE 

13 WASHER 
14 SCREW 
11 IOLT 
18 WASHER 
17 HEU·COIL MIN --:1_-_ 030 

FIGURE 1-38. BRAKE ASSEIIBL Y (GOODRICH) PA·24-4011 

U,. CJaaiac. IaIpocdoD ADd aepoir Of WboeIIIrab .u.mbIy. 
L Clean all pans in • suitable cI ..... inJ solYCII'. 
b. Check the piston houiDa. piRoao azul torque pWe for cncks. 
c. Check the insuIaton fOT cncks or britmlCrS. 
d, Inspect the cylinder waliI for scratches or bum thar.t allow "0" ring damage or leakqe. 
e. Check the br:ake elise for sroo-es. scrao:hes or pitS. A sinsle ....,., ... or isoWed grao ... up to .031 of 

an inch deep would not neeessi ..... repiaccmcnt but. groovins of die ..,rire surface wouici reduce IininJ life 
and should be repia<:eci. 

f. LiDiDa can be rema...d by liftiDt it from die insulator and can be repia<:eci by placins the alipiDc 
pin through the insulator and into dI. cylinder hOIlliDB or torque plat •. 

NOT!. 

LiniDp should be repW:eci if. total thickness of lininJ and carrier is less 
than 0.130 inch. 

6-86. A.taembly And lDIuIIar:ioD Of Wbeet Br:ake Aaembly. (Gooclricb)PA·24-400 (Refer to Figur. 6·30.) 
•. LubriCat. die ''0'' rinp (6) with MIL·i-l-5606 hydraulic oil and install on the pistons (5). 
b. Slicie the pistons in the cylinder housing (7) until flush with the housing. 
c. Install the insulaton (2) and lining carriers (3) on the cylincier housing (7) and torque plate (1). 

lK15 

LANDING GEAR AND BRAKE SYSTEM 
REVISED: 4/10/81 



PIPER COMANCHE SERVICE MANUAL 

r ~. - ~ 'i ' '1-..... ____ - ...... , 

I---Z 

I, ....... , O'IC: 

z • • 1oI11L. .... L., 

FIGURE 8-31. REPLACING BRAKE DISC 

d. Slid. th. brak. disc (4) on the wheel ..,d posiaon th. cyliDder hollSing apirut th. disc. 
•. Sec:un: the cylinder housins to th. torque plat. widl dI. 3 cap bola ( 15) ..,d saf.ty. 
f. Connect the brake line to th. br:ake cylinder housing. 
g. Bleed the brak. system as described in panpph 6-88. 

NOTE 

Th. fint three or four brak. applications. after brok. relining. should be 
moderate to allow th. rains in the lining to bum out slowly. Th. 
buming out or rains is also dI. determine factor in th. u'scfullif. of the 
br:ak. lining Uld if hiJh speed stOpS are avoid.d. wh.never possibl., 
br:ak. lining life Uld broke p.rformance will be considerably improv.d. 

60$7. RcpW:emCftt Of WMd Brake 0Uc. (C1cveIaad)(Rcier to FiJUrc 6-31.) 
Rivet.d Brok. Disc. 

a. R.move eiJht rivers attaching br:ake discs ro inner wheel half by chiseling off head. inside drum 
and punching them out. 

b. Place wheel half .... mbly into boiling water for 5 minutes and remove disc from wheel casting by 
usc of pry ban. 

c. Clean casting thoroughly and apply heavy coat of zinc chrom ... paint in brake disc recess. 
d. Place wheel casting into boiling water for a few minutes, remove and insert new replacement brake 

disc into the expanded whe.1. Ascc:rrain tht broke disc is properly seated in recess in wheel half. 
c. Clamp wheel half and brok. disc assembly in vise and locate eight 3/16 inch drill. dnll through disc 

with an 11/601 inch drill. and then «-drill with a 3/16 inch drill. 
f. Rivet .... h.e1 half to broke disc with eight .... 1'10125 AD6-7 rive". Set rivet from both end. <a be 

certain rivet has properly filled the hole and file rivet heads flush with tire scat and paint. 

LANDING GEAR AND BRAKE SYSTEM 
ISSUED: a/18m 
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.... 19& 

"'::J!r:::=== FROM PRESSURE 
POT 

FIGURE 1J.32. BLEEDING BRAKES 

Non Riveted Bnlte Disc. 
iL Place whool half assembly intO boiling wator for 5 minuteS and remove disc from "'hool casting by 

.... of pry bars. 
b. Clean casting thoroughly and apply beavy coat of zinc chromate paint in bnlte disc recess. 
c. Place wheel cast:int inco boiling water for a. few minutes. remove and insert new replacement brake 

disc into the expanded whool. Ascertain that bolt bol .. are ligned and bnlte disc is properly seazcd. 

6-88. Bleeding Procedure. (Refer to Figure 6-32.) If the bnlte line bas boo!) discoMocted for any reason, it 
will be nocessary to blood the bnlte and line as described below. 

a. Place a suiable container at the brake reser.air to coUect fluid overflow. 
b. Remove the rubber blood .. fitting cap located on the bottom of the bnlte unit bousing on the 

landing gear. 
c. Slide a bose over tbe blood .. fitting, loosen the fitting one tum and pressure fill the brake system 

WIth MIL·H-5606 fluid. 

NOTE 

By watebing the fluid pass through the pWtic bose .. the top of the 
brake reservoir, it can be detertnutcd whether any air has entered the 
system. If air bubbles are evident, filling of tbe system shall be 
continued until all of the air is out of the system and a Steady flow of 
fluid is obtamed. 

d. Tighten blooder fitting and remove the bose. Chock btak .. for proper pedal pr ..... re. 
e. Repeat this procedure on the other gear. 
f. Drain excess fluid from reservoir [0 Fluid Levc:llinc with a syringe. 

lK17 
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6-88a. Hand Brake / Master Cylinder Control Cable Inspection. (See Figure 6-33.) 
(PA-24, PA-24-250, S/N’s 24-1 thru 24-2298, less 24-2175.)

The hand brake / master cylinder control cable idler bushing (P/N 80022-096) may wear and/or cause
the master cylinder control cable (P/N 21077-000) (6) to wear. Accordingly, each 100 hours or annually,
whichever comes first, inspect:

a. the idler bushing for condition and security. Especially look for excessive wear or jamming of the
bushing; and,

b. inspect the master cylinder control cable  (P/N 21077-000) (6) where it passes under the idler
bushing for condition. Especially look for excessive wear and fraying of the cable.

6-89. Brake Master Cylinder.
(PA-24-180, PA-24-250, Serial Nos. 24-1 to 24-2174 incl. and 24-2176 to 24-2298 incl.) 

6-90. Removal of Brake Master Cylinder.

a. Access to the brake cylinder is gained through a removable portion of the floorboard, located in
front of the pilot's seat.

b. Remove attaching screws and roll back the carpet from in front of the seat.

c. Remove the panel located to the left of the nose wheel housing by removing the attaching screws.

d. Disconnect the inlet supply line at the top of the cylinder and drain the fluid from the reservoir into
a suitable container.

e. Disconnect the pressure line at the bottom of the cylinder and allow the fluid to drain from the cylinder.

f. Disconnect the cylinder rod from the bellcrank by removing the cotter pin, washer, and pin.

g. Remove the master cylinder from its bracket by removing the attaching cotter pin, washer, and pin.

6-91. Disassembly, Cleaning, Inspection, and Repair of Brake Master Cylinder. (Refer to Figure 6-35.)

a. Disassemble the master cylinder by removing the snap ring (3) at the top of the cylinder and
extracting the plunger assembly from the housing.

b. Remove the piston head (11), spring pin (13), and bushing (8) from the rod (7) by driving out the
roll pin (9).

c. Slide cap from piston rod.

d. Clean all parts in a suitable solvent.

e. Replace all worn parts.

6-92. Assembly of Brake Master Cylinder. (Refer to Figure 6-35.)

a. Lubricate with hydraulic fluid and install the inner and outer "O" rings (4 and 6) on cap and slide
assembly on piston rod (7).

b. Slide the bushing (8) over the rod and the piston head (11) over the spring pin (13).

c. Install "O" ring (10) on end of piston rod.

d. Insert the spring pin (13) into the rod and secure with roll pin (9).

e. Install spring (14) on end of spring pin.

f. Slide the plunger assembly into the cylinder housing and secure with snap ring (3).
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Figure 6-33.  Brake System Installation - PA-24 and PA-24-250 S/N’s 24-1 thru 24-2298, less 24-2175

) 
( 

SIN's 24-2202 & UP 

INSPECT BUSHING 
(PIN 80022-096) 

FOR CONDITION 
(I.E., WEAR) 

AND SECURITY 

2 

2568 

INSPECT CABLE 
(PIN 21077-000) 
FOR CONDITION (I.E., FRAYING) 

SKETCH A 
(ROTATED 180°) 

20990 

A 
\-------

I 

1. PARKING BRAKE CABLE 
2. RESERVOIR 
3. PARKING BRAKE HANDLE 
4. BRAKE HANDLE 
5. PARKING BRAKE VALVE 
6. MASTER CYLINDER CONTROL CABLE 
7. RETURN SPRING 
8. MASTER CYLINDER 
9. LEFTWHEEL BRAKE LINE 

10. RIGHTWHEEL BRAKE LINE 
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Figure 6-34.  Brake System Installation PA-24-180 and PA-24-250,
Serial Nos. 24-2175, 24-2298 and up, PA-24-260 and PA-24-400.

1. FLUID RESERVOIR 1 
2569 

2. RIGHT PARKING BRAKE CONTROL CABLE 
3. LEFT PARKING BRAKE CONTROL CABLE 
4. RIGHT MASTER CYLINDER 16 
5. TORQUE TUBE 
6. RIGHT CONNECTING ROD 
7. RIGHT RUDDER PEDAL 
8. LEFT MASTER CYLINDER 

jl~ 
18 17 

9. LEFT CONNECTING ROD 
10. PARKING BRAKE HANDLE 
11. BRAKE PEDAL 
12. BRAKE HANDLE 
13. LEFT WHEEL BRAKE LINE 
14. RIGHT WHEEL BRAKE LINE 
15. BRAKE CYLINDER UPPER MOUNTING BOLT (AN23-31) 
16. BRAKE CYLINDER UPPER MOUNTING BOLT (P.A.C. #27229) 
17. BUSHING (P.A.C. #80022-119) 
18. BUSHING (P.A.C. #14976-64) 
19. FLEXIBLE HOSE 
20. BRAKE CYLINDER ASSEMBLY 
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6-93. Installation Of Brake Manor Cylinder. (Refer to Figure 6-34A.) 
a. Position the cylinder in its mounting brscket and insert the upper mounting clevis bolt from the 

inboard side of each cylinder as shown in Figure 6-34A. and secure with washer. nut and cotter pin. 

WAJlNINC 

The upper mounting clevis bola must be installed as shown in Figure 
6-34A. 

b. Insert the parking brake cable through the bushing in the actuating arm and secure with set screw. 
c. Clamp the cable housing to the upper part of the cylinder assanbly. 
d. Connect tbe brske fluid lines to the cylinder fittings. 
e. Bleed the brake system per instructions Jiven in parapph 6-88. 

WARNING 
C:..IYI, IOI.T WU.T .1 IIII,TAI.U:O 

""Tit IoI'AO il'AC''''' Ito' 'MOW .. 

(~! ~.~-.: ... ' .. ~. G 

1 Z J • S 10.. M. I III. M. '7 I.. It • 

• 11.".'I.. 14 .01t.M. 

;) 

FIGURE 6·34A. BRAKE CYLINDER INSTAllATION 

I. 

z. 
J. .. 
5. 

•• 
7. 

•• 

,",suoa!-llZ 
A"3,0-3 
ANtea.IOI. 
'UINING _ ,.,10". 
'uSN,,,a - .002Z" l' 

- - 1II.1t ...... Z3 • ., 1 

- - I. .... l11Z' 
.,".e~16'" 
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'. CI.!YI' 
Z. JAN ,.UT 

•• III ..... IIU" .. 11111111 "0" III" 

•• ... 
•• OI,lTIII "0" ItllIIIG , . "'ITOII 1100 

•• IUIM'''' .. 1I0LL. ""I 
• 0. "0" 1I1'UII ... II'ISTOII 

\ 'Z. "0" "'111 ... '''''U'' 11'11 ••• I~IN' ... CTI.UIOIII ~OU'ING 

FIGURE 6·35. BRAKE MASTER CYliNDER PA·24-180 and PA-24-250 
Serial NOL 24-1 to 24-2174 incl., 24-2176 to 24-2298 incl. 
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6-94. Removal Of Paridai Brake VaM. e 
On airplalles with Serial Nos. 24-1 to 24-2201 incl. tbe parking brake valve is located on the aft sitle of 

the faewall ncar the left side of the fuseIIse. 
&. Remove the valve by disconJIeCtinB tbe brake liDes at valve and mnoviIIJ attacbinl nut. bolts and 

wubers. 
b. DiscOllJlect the oontrOl cable from the valve lever. 

On airplalles with Serial NOI. 24-2202 to 24-2298 the parkins brake valve is located under the floor 
panel at the left set of rudder pedals. 

&. RemDYe lttacbiag screws and remove carpet and ac .... panel &om in &Ont of the pilot's sat. 
b. Disconnect contrOl cable from valve arm. 
c. Disconnect brake IiDes &om valve. 
d. Remove valve from clwmel by removiIIJ nut. wubers and bolts. 

6-95. ~Iy Of PorIdns Brake Valve. (Scott) 
&. Remove the valve sat and "0" riDs &om me valve bocIy. 
b. Remove the tiDerman nut from the rivet utachintJ the ann to the valve stem ... d remove rivet. 
c. Slide the valve stem out of the valve body. 
d. Remove tbe spacer ... d "0" ring from th~ valve body. 

6-96. CleuUD,. [alp' orion ADd Repoir Of hrIdas Brake Valve. (Scoa) 
a. Clcaa aU parts in • suit&ble cleaninJ solYCllt. 
b. lnspeet thrads for damaae. 
c. Inspect the valve ... d seat for claause or wear. 
d. Repair is Umited to replacement of parts. 

6-97. Allembly Of.PorIaat Brake Valve. (Scott) 
&. Lubricate "0" riap with brake fluid before usembly. 
b. Insert the valve stem into the valve body and install "0" ring and"pacer. 
c. Secure stem to acruating arm with rivet wasbcn a.nd tinerman nut. 
d. Place "0" ring on valve seat and install in valve assembly. 

6·98. oa.-mbly Of Porkiac Brake Valve. (Hoof) 
L Remove tinerman nut. washen anel rivet ana.ching ieovef to valve stem. 
b. Remove the end ficting from valve body and withdraw piston .... mbly. 

6·99. Cleaning. Inspection And Repair Of Parking Brake Valve. (Hoof) 
•. Clean aU parts in • suitable cleaning solvent. 
b. Inspe .. valve body for scratches or burn. 
c. Inspect piston for scratches. bum or damage. 
d. Rerain are limited to replacement of parts. 

LANDING GEAR AND BRAKE SYSTEM 
ISSUED: 8/1B172 
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FIGURE 1-3&. PARKING BRAKE VALVE 

6-100 • ."-=wbty Of l'IrIdq Bnke Valve. (Hoof) 
L Lubricate '"0" riIIp witb brake fluid before assembly. 
b. Place '"0'" riIIp oa pistoa ... d iDIert pistoa iato valve body. 
c. Aaacb pisma to the 1_ wicb rivet, wuhen ... d tiDcmwt nut. 
d. I......u. pet IUId ead fiaiat oa valYe assembly. 

6-101. lamu'ma Of Parldat Bnke Valve. 

I. 1110 ",nu .. 
1. "0" .llIe 
I. "0" ...... 
•• II ... ITOI' 
I •• 00y 
eo ,"IITOII 

L Oa airplaacs witb Serial NOL 24-1 to 24-2201 iad., position parking brake valve oa the aft side of 
<be flleWall aear the left set of rwlcIcr pedals. 

b. ColIJICCt coaaol cable to valve 1_. 
c. Secure valve to firewall with bola, wuhen ... d nua. 
eI. CODllect brake liacs to valve. 
e. Oa airplanes with Serial Nos. 24-2202 to 24-2298, position valve on floor board cbanael under the 

left set of ruclclcr pedals. 
f. Aaacb coacrol cable to valye lever. 
g. Secure valve to cbaDlIci wicb bola, wuhen and aua. 
b. COIIJICCt brake liacs to valve. 
i. Bleed the brake system. (Refer to pangrapb 6-88.) 

ILl 

LANDING GEAR AND BRAKE SYSTEM 
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6-102. Removal Of Brake Cylinder. PA-24-180 and PA-24-250. Serial Nos. 24-217S. 24-2298 and uaA 
PA-24-260. PA-24-400 'W 

a. Disconnect the upper and lower brake lines from the cylinder and cap the lines to prevent leakage 
or drain the fluid from the reservoir and cylinder. 

b. Remove the cylinder from its attachment fittings by removing the attaching cotter pins. nuts. washer 
a nd clevis bol ts 

c. Remove parking brake cable from cylinder by removing attaChing clamp at the top of the cylinder 
and loosening the set screw and pulling the cable from the arm. 

6-103 Disassembly Of Brake Cylinder. (Refer to Figure 6-37) 
a. Loosen the gland packing nut (7) and slide the piston rod assembly (8) out of the cylinder assembly 

( IS). 
b Remove the snap ring (14) at the bottom of the piston rod assembly and slide off bushing (13). 

spring (12). piston (10). washer (9). packing nut (7) and spring (4). 
c. Remove the nut (24). washer (23). spring (22). bushing (21) and "0" ring (20) attaChing the parking 

brake arm (2S) to the cylinder housing (IS) 
d. Remove the lower fluid line fitting ( 19) and pull out the spring (18). ~O" ring ( 17) and valve ( 16) 

6-104. Cleaning. Inspection And Repair Of Brake Cylinder. 
a. Clean the cylinder parts with a suitable solvent and dry thoroughly. 
b. Inspect the interior walls of the cylinder for scratches. burrs. corrosion. etc. 
c. Inspect the general condition of the fitting threads of the cylinder. 
d. Check the piston and valve for scratches. burrs. corrosion. etc. 
e. Repairs to the cylinder are limited to polishing out small scratches. burrs. etc .. and replacing valv. 

washer. seal and ~O" rings W 

6-IOS. Assembly Of Brake Cylinder. (Refer to Figure 6-37) 

NOTE 

Use a small amount of hydraulic fluid (M IL-H-5606) on the "0" ring 
and component parts to prevent damage and ease of handling 
during reassembly. 

a Install the "0" ring (17) on the parking valve (16) and insert it into the cylinder housing 
b. Install spring (18) and fluid line fitting (19). 
c Slide the actuating arm (2S) into the cylinder housing and install ·0" ring (20). bushing (21). 

spring (22). washer (23) and secure with nut (24). 
d Install "0" ring on inside (S) and outside (6) of gland packing nut (7). 
e. Slide spring. gland packing nut (7). washer (9). piston (10) with "0" ring (II). spring ( 12) and 

bushing (13) on piston rod (8) and secure with snap ring (14). 
f. Insert the piston rod assembly into the cylinder assembly and tighten gland nut. 

REVISED: 4/10/81 
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0--28 

' . CI.IY'1 ,NO 

•• J ..... I'IUT 

J. \II',U"I!' 

'. .,," ... 
•• "0" II'IJIG .. . VALYI 

•• ":)" ~!NCI ". "0" IIJlq 

OLAJICI .UT , .. • ~"'''G 
•• ""TOil 1100 ... 'ITT"1f1 

•• "'1'\.011 ... Ulotllt ZO. "0" IIIIIG • ~ O. "UTO" ... luIM'''' 
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FIGURE 6-37. BRAKE MASTER CYLINDER PA-24-180 and PA-24-250, 
Serial Nos. 24-2175, 24-2299 and up. PA-24-260 and PA-24-400 

n 

ISSUED: 8/18/72 
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H06. lnllllllation Of Brake Maar Cyliaclcr. (Reier to Figun: 6-37A.l 
L Position the cylinder ill itS mounting bracket IlDd iDsert the upper mounting clevis bolt from the 

inboard ,ide of cach cylinder u shown in Figun: 6-37A. ond secun: with wuher. nut ond coerer pin. 

WAJlI'IING 

The upper mounti", clevis bola must be insa.IIed u shown in Figun: 
6-37A. 

b. Insert the parking brake cable throu(lh the bushi", in the ""Nating arm and ,""n: with Set screw. 
c. Clamp the cable hOUR", to the upper part of the cylinder ....... bly. 
d. Conne" the brake fluid lin .. to the cylinder fittinp. 
e. Bleed ,he brake system per instructions givm in paragraph 6-88 . 

. -
WARNING 

C'-CV'I IOL.T ""un I' IIiITAr.I.aD 
.. ITN MIAO 'ACI ... "I IIIOWII 

~l ~~~fi:"··'· '~. 8 
I I I .. I I.. M. J Jr. M. 7 I.. M • 

.. II. M. • I.. M. • II. II. 

;) 

---
FIGURE 6-37A. BRAKE CYliNDER INSTAllATION 
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Trouble 

Lallding gear retraction 
system fails to operate. 

Warning bora fails to 
operate when throttle 
is closed and IandiDg 
gear is rctracted. 

Tfallsmisstion auembly 
motor does Dot stop 
wben laading gear is 
in the fully extended 
position. 

Amber gear up lisht out. 

Wamins horo fails to 
StOp wbea throttle is 
closed and laading gear 
is extended. 

TABLE VHI. TROUBLESHOOTING CHAIlT 
(LANDING GEAJl AND BRAXlt SYSTEM) 

c.ue Rc-'Y 

Gear motor circuit breaker R ..... cimrit breaker. 
open. , -

Wire broken on safery Check safery switch aDd 
swirch. wire connection. 

Transmission notor as- Check wirinB at .......... iaion 
oombly iDoperuiw. motor asaembly. 

Tnnpnjssju mocor u- Replace tnIISIDisIioa motor 
scmbly blUllCd out. _bly. 

Gear lDotor ground circuit Check ground wire to 
opeD. fuscIIcc· 

Miaoswitch at throttle Adj .... miaoswitch. Rder 
out of adjUftlllCllt. to hnlrapb ~3. 

N osc gear do .... limit switch Check wires and replace 
inopcratift. 

WaraiIIg bora UlCtllbly. 

LandinI lear down limit 
switch out of adj .... • 
ment. 

Lamp burned OUt. 
Landing gear up limit 

switch out of adj ust· 

man:. 
Gear indicatot ligha 

circuit breaker open. 

Microswitch. a.t throttle 
control out of adjust· 
ment. 

Nose gear down limit 
inoperative. 

lL5 

limit switch ii necessary. 
Adj .... or replace if 

DCCCSIUy. 

Adjust down limil: switch. 

. Replacel&mp. 
Adjust limit switch. 

Reser circuit breaker. 

Adjust micro switch. Refer 
to Paragraph 6-63. 

Cbeck wires and replace 
limit switch if necessary. 

LANDING GEAR AND BRAKE SYSTEM 
ISSUED: 8/18/72 



PIPER COMANCHE SERVICE MANUAL 

TABLE VHI. TIlOUBLESHOOTING CHAaT 
(LANDING GIAJl AND BRAKE SYSTEM) (coat) 

Trollble c.u.. 

Tra.nsmissioD motor LaIIdiDt sear· lip limit 
assembly docs not lWir<:h Ollt of adj ..... 
shut off when sear ment. 
is in fully retracted 
position. 

Green sear down lipt OUt. Lamp bumcd out. 
Gear down limit switches 

out of adjllSUllODt. 
Gear indiCatOr Uaba 

circuit breaker ope. 

Transmission ....... oper· Barint retainer sIftw 
.... but relouc tube biapin. 
remaiDs stationary. 

Bearint retainer sleeve 
hia other raaiction. 

Landing .... will retract Safety switch out of adjUst· 
with oleo milt in • mCDl. 

depressed condition. 

LANDIN6 GEAR AND BRAKE SYSTEM 
ISSUED: 8/11172 
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IlftIOdy . 

AdjllSt limit switch .. reo 
traction to"!"e tube arm. 

Replacolamp. 
AdjllSt limit switch ... 

Reset cirucit breaker. 

Ril laaclins lear system so 
that whoo tnIISIIlission 
motor uoombly stops. 
beIriDs retainer siooft 
is 1/8 inch or IDOre from 
the roD pin stOp. 

Remove remictiOD. 

AdjllSt oafety switch. 

-
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-Lf-I. ---- 625 ____ ----illS ------------11 
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FIGURE 6·38. FABRICATED PLUMB BOB TOOL 
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FIGURE 6·39. FABRICATED NDSE WHEEL ALIGNMENT JIG 
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, 
I 

-f.+----+--
I 

J 

.12 (TYP.) , f------- 5.00 --------0.../ 

MATERIAl..; STEEl.. 4130 •• 125 x .75 X 5.00 

MATERIAl..; TUBE STE::L. 4130 
13/160.0. X .937 1.0. X 1.43 I.. 

NOTE: AFTER F'A6RICATION OF' ASSEMBI..Y 
HEAT TREAT TO 160000/180000 PSI. 

Azoe 

TYPICAl.. INSTAI..i.ATION 

FIGURE 6-40. FABRICATED SPANNER WRENCH 
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CUNCH THE FlOO INO BeARING 
BETWEEN Tl4E BOLT AND NUT 

DIAL INDICATOR 

ROO END 

o 

VICE 

FIGURE 11-41. INSPECTION Of ROO END BEARINGS 

INTENTIONALLY LEFT BLANK 

ADDED: 612517& LANDING GEAR AND BRAKE SYSTEM 

lLll 



PIPER COMANCHE SERVICE MANUAL

VI - LANDING GEAR AND BRAKE SYSTEM 04/01/09
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6-107. Landing Gear Manual Extension System 1000 Hour Inspection.

Each 1000 hours time-in-service, inspect the Landing Gear Manual Extension System as follows:

a. Place the airplane on jacks. (Refer to paragraph 2-10.) 

b. Disconnect each gear from the actuator. (Refer to paragraphs 6-46 and 6-47.) Also disconnect the
past center locking springs. 

c. Inspect all components for condition and wear. (Refer to paragraph 6-48 and Tables VI-III and VI-
IV for wear limits.) 

d. Inspect rod ends for wear by clinching the bearing between a bolt and nut arrangement as shown in
Figure 6-41, and using a dial indicator measure the total free play between the ball and race, the
maximum service limit is .005 of a inch. 

e. Check the thru center travel of both the left and right drag links on the nose gear. (Refer to
paragraph 6-13 and Figure 6-3.) 

NOTE: Insure that both nose gear drag links contact their stop simultaneously. (Refer to paragraph
6-15, Step “h”.)

f. Check the thru center travel of each main gear side brace link (Refer to paragraph 6-32 and Figure
6-8a.) 

g. Install the downlock springs on the nose gear. If only one spring is used, obtain Piper Service Kit
761-082 for additional spring installation. (Refer to paragraph 6-14 for installation instructions.) 

h. Disconnect and inspect main gear push-pull cable prior to installation (Refer to paragraph 6-48.) 

i. Hookup both main gears and check manual retraction only. (Transmission not connected.) (Refer to
paragraph 6-50.) Coordinate the overcenter locks. (Refer to paragraph 6-55.) 

j. Hookup the nose gear (refer to paragraph 6-49) and rig to operate with the main gear. (Transmission
not connected.) Coordinate the overcenter locks. (Refer to paragraph 6-56.) 

NOTE: At this point the landing gear is now in a downlocked serviceable condition, without the
benefit of the transmission. 

k. Perform a landing gear retraction load test per paragraph 6-58. 

l. Perform a retraction and extension cycle of the landing gear electrically. Make the necessary limit
switch adjustments per information given in paragraphs 6-51 thru 6-67. 

m. Insure that the landing gear is down and locked; then remove the airplane from jacks. Make the
appropriate logbook entries. 
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TABU VJoIJL MAIN GI!AR WIlAJI. UMITS 

Index Part 
No. No. Item 

I AN26 Bolt 

2 14843-16 Bushing 

3 14843-30 Bushing 

4 20829 Stud 
4 22512 Stud 

4a 20829 Stud 
4a 22512 Stud 

5 20737-6 Bushing 
5 20737-14 Bushing 

." 6 20737-5 Bushing 
6 20737-13 Bushing 

.' 7 AN4 Bolt 

Should ... 
8 20737-8 BusbiDg 

9 AN26 Bolt 

10 14843-60 Bushing 

11 24911 Link 
II 25046 Link 
II 20768 Link 
I I 22577 Link 

12 23412 Bearing-
12 22943 Rod End 

13 83302-40 Main Spring 

14 Bungee Cord 

Mig. Limits Service Limits 
I.D. 0.0. Min. Max. 

.373/.371 .370 .373 

.3751.373 .373 .376 

.374/.376 .435/.433 .374 .377 
.432 .435 

.43651.4385 .4365 .4395 

.43651.4385 .4365 .4395 

.4971.495 .494 .497 

.560/.558 .557 .560 

.498/.500 .498 .501 

.561/.563 .561 .564 

.498/.500 .498 .501 

.561/.563 .561 .564 

.249+.000 .245 .249 
-.003 

.25 1/.249 .249 .252 

.373/.371 .370 .373 

.373/.375 .4351.433 .373 .376 
.432 .435 

.43651.4385 .4365 .4395 

.43651.4385 .4365 .4395 

.43651.4385 .4365 .4395 
.43651.4385 .4365 .4395 

See Fig. 7-30 - .005 

Spring is servicable when a I 2 pound tension load 
extends the spring to 7-7/!6 + 1/8 inch is maintained 
(measured at the inside of end loops.) 
Inspect for frayed protective covering, breaks, and 
soft areas. Replace cords exhibiting these conditions. 

lL13 
LANDING GEAR AND BRAKE SYSTEM 

REVISED: 4/3178 
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TABU VHV. NOSE GEAJl WJ!.AJlUMITS 

Index Part 
No. No. Item 

I AN6 Bolt 

2 14843-18 Bushing 

3 14843-18 Bushing 

4 20737-4 Bushing 

5 22066 Bolt 

6 14843-18 Bushing 

7 AN6 Bolt 

7 AN6 Bolt 

8 14843-18 BuJiting 
8 14843-19 Busbjng 

9 20803 Bushing 

10 ANI78 Bolt 

11 20777 Bushing 

II 31766 Bushing 

12 17164-0 Bushing 
12 17164-4 Bushing 

13 13098 Nose Springs 
2 Req. 

Mig. Limits Service Limits 
I.D. 0.0. Min. Max. 

.374+.000 .370 .374 
-.003 

.3745/.3755 .3745 .3765 

.3745/.3755 .3745 .3765 

.374/.376 .374 .377 

.3742/.3737 .3727 .3742 

.3745/.3755 .3745 .3765 

.374 +.000 .370 .374 
-.003 

.374+.000 .370 .374 
-.003 

.3745/.3755 .3745 .3765 

.3745/.3755 .3745 .3765 

.374/.376 .374 .376 

.4991/.4986 .4976 .4991 

.5015/.5000 .5000 .5025 

.5015/.5000 .5000 .5025 

.4995/.5005 .4995 .5015 

.4995/.5005 .4995 .5015 

Spring is serviceable when a 45 .: 5 pound tension 
load extends the spring to 4 inches (measured at the 
inside of the end loops). 

ILl5 
LANDING GEAR AND BRAKE SYSTEM 

REVISED: 4/3/78 
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SECTION VII

POWER PLANT PA-24-180

7-1. Introduction.

This section covers power plants used in the PA-24-180 and is comprised of instructions for the removal,
minor repair, service and installation of the engine cowling, propeller, propeller governor, engine, engine
shock mounts, induction system, ignition system and lubrication system. 

7-2. Description.

The PA-24-180 is powered by a Lycoming 0-360-A four cylinder carburetor induction, direct drive, wet
sump, horizontally opposed air-cooled engine with a compression ratio of 8.5:1 rated at 180 HP at 2700
RPM and designed to operate on 91/96 (minimum) octane aviation grade fuel. 

Cowling completely encloses the engine and consists of an upper and lower section. Side panels lift up
to allow access to the engine. 

The propeller may be a constant speed McCauley or Hartzell unit controlled by a governor mounted on
the engine supplying oil through the propeller shaft at various pressures. Oil pressure from the governor
moves the blades into high pitch (reduced RPM) and centrifugal twisting movement of the blades tend to
move them into low pitch (high RPM) in the absence of governor oil pressure. 

The induction system consists of a wet type air filter on the early models or a dry type air filter on the
later models and a MA-4-5 Marvel-Schebler carburetor. This engine is normally aspirated with no
restrictions on maximum power output.

Bendix Scintilla S4LN-20 series and S4LN-200 series magnetos are installed with their associated
components. The S4LN-20 series magneto incorporates a single breaker and an impulse coupling
installed on the left magneto. The S4LN-200 series magneto system consists of a single contact magneto
on the right side of the engine and a dual contact magneto on the left to obtain the retard spark necessary
for starting. A starting vibrator, magneto switches and starter switch complete the system.

In addition to the previously mentioned components, each engine is furnished with a 12-volt starter, 35-
ampere or 50-ampere 12-volt generator, vacuum pump drive and fuel pump. 

The lubrication system is of the pressure wet sump type. The oil pump which is located in the accessory
housing, draws oil through a drilled passage leading from the oil suction screen located in the sump. The
oil from the pump then enters a drilled passage n the accessory housing, which feeds the oil to a
threaded connection on the rear face of the accessory housing, where a flexible line leads the oil to the
external oil cooler. Pressure oil from the cooler returns to a second threaded connection on the accessory
housing from which point a drilled passage conducts oil to the oil pressure screen or filter. In the event
that cold oil or an obstruction should restrict the oil flow to the cooler, an oil by-pass valve is provided to
pass the oil directly from the oil pump to the oil pressure screen or filter. 

The oil pressure screen or filter element, located on the accessory housing is provided as a means to
filter from the oil any solid particles that may have passed through the suction screen in the sump. After
being filtered in the pressure screen or filter, the oil is fed through a drilled passage to the oil pressure
relief valve, located in the upper right side of the crankcase in front of the accessory housing 

This relief valve regulates the engine oil pressure by allowing excessive oil to return to the sump. while
the balance of the pressure oil is fed to the main oil gallery in the right half of the crankcase. Residual oil
is returned by gravity to the sump where, after passing through a screen, it is again circulated through the
engine. 
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7-3 TroubiOlbooanl_ Troubl .. peculiar to the powet pla.at 1ft lilted in Table VII-Ill in the bad< of this 
section. aio"l with their probable cau ... ."d ....... ted remedies. When troublcshooans e"lin", IfOUlld the 
magneto prunllY circuit before pcrformiDfl any checks on the ignition sysrcm. 

74. EDline Cowlinc. 

7-5. Removal Of Eap Cowliag. 
L AKertaia that the muter switch UId IftaIDcto switch .. 1ft in the off position. 
b. Rdcuc the thrft cowl fastenen on ncb side the eriline of the ""line compartmeat. 
c. Retnove atachiag screws from the tOP cowl at the fuewallllld nose cowl. 
d. Discoanect cowl .ttachment straps from rap cowl. 
e. Retno.e the two .... ching nutS. wwen Illd s=w securing the top cowl channel to fuewall. 
f. Lift the tOP cowl from the e"line :wcmbly. 
g. Disconnect the air bellows from air mcor by looscniDtl the quartet rum fureners. 
h. DiscoMcc:t all dnins and hoses artached to the bottom cowl. 
•. Disconncc:t the twO suppOrt rubes from the boRom cowl. 
J. Disconnect the nose gear door retraction rod at the nose geu strUt~ 
k. Retnoving attaching screws from bORom cowl and remo.e by pulling down and forward. 

H. CI .... inI. Inspection And Repair Of EDJiac Cowl. 
•. CI ..... cowling with. ruiable cl ... Ding solvent ."d wipe dry with. clean cloth. 
b. Inspect. cowling for dentS. cncks. loose ri.crs elo ... te bol .. and dam .. ed or missing fasteners. 
c. Repair all defectS to prevent further dam .... 

;-7. Installation Of Easine CowliDg. 
~. Position the lower cowling ana sec:ure with screws to the firewall bulkhead . 
b. Attach the twO suppOrt rubes to the aft section of the lower cowling. 
c. Attach the nose gear door rettacuon rod to the gear saur. 
d. Connect air hoses and drain lines to the bottom cowUnS. 
c. Attach the carburetor air bellows to the alr mter With quaner tum fasteners. 

Position the tOP cowl on tile nose section and secure the twO cowl channels to the firewall WIth 
screws, washers ad nuts. 

g. Secure the top cowling to the firewall bulkhead and nose scctlon with screws. 
b. Attach the tOP cowl hold down .traps to e.ch cowl Npport channel. 

7·8 Propeller. 

CAUTION 

Before performing any service functions on the propeller. ucertam that 
the muter switch is "OFF", the magneto sw1tches are "OFF" 
(grounded) and the mixture conrrol is .n the "IDLE CUT-QFF" 
position. 

2Al3 

POWER PLANT 
ISSUED: 8/18/72 



PIPER COMANCHE SERVICE MANUAL 

7 

10 

12 

5 

8 
2 

'~ 

?j 
I I 
I 8 

8 

4 2 

1 BOLT 
2 PLAIN WASHER 
3 SELf-LOCKING NUT 
"' STARTER RING GEAR SUPPORT 
5 SPINNER ADAPTOR RING 
6 --0-- RING SEAl. 
7 PROPELlER 
8 HUB MOUNTING BOLT 
9 WASHER 

10 SPlHNER 
11 TRUSS HEAD SCREW 
12 FIBER WASHER 

FIGURE 7-1. PROPELLER INSTALLATION (McCAULEY) 

7-9 Removal Of PropeUer_ (McUwey) (Reier to Figure 7-1 ) 

NOTE 

In some manner identify the position of each put in relation to the 
other to facilitate installation. 

a. Remove the Sp1lU1CT (10) by removing the screws (11) that secure it [0 the spinner bulkhead (5) 
b. PlAce. dri? pUl under the propeUer to c.tch oil .pillage. 
c. Cut the safety wU'c around the propeller mounting bolts (8) ~d remove the bolts tram tile engme 

<fUlks;'.!t t1Ulge. 
-i. Pull the propeller from the engine cr.nl<sh.ft. 
e. Remove the propeller "0" nng (6) from the propeller hub bore_ 
f The spmnc! bulkhnd may be remo\'cd from the startcr ring icar (4) by :-emovmg :lues. wasners 

and bolts ( 1) 

POWER PLANT 
ISSUED: 8/18/72 
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~~ 

~. 
Exaggerated view of nicks in ."... ~ 

Exaggerated view of nick 
leading edge ~ in face of blade. 

/' A_ L 
~ ~ 

~ ~~ 
Recommended method for re-

SeCTION AA-
moving nicks by riffle file and 

Nick in face of blade removed 
aocus cloth Blend deepest portIOn 

by file and crocus cloth as 
of nick Into leading edge align-
ment with smooth CUNes 

recommended 

FIGURE 7-2. TYPICAL NICKS AND REMOVAL METHOD 

7-10. Cleaning, Inspection And Repair Of Propeller. 
a. Check for oil and grease leaks. 
b. Clean the spinner. propeller hub interior and exterior. and blades with a noncorrosive solvent. 
c. Inspect the hub parts for cracks. 
d. Steel hub parts should not be pennilled to rust. Use aluminum paint to toueh up if necessary. or 

rep late during overhaul. 
e. Check all visible parts for wear and safety. 
f. Check blades to determine whether they tum freely on the hub pivot tube. This can be done by 

rocking the blades back and forth through the slight freedom allowed by the pitch change mechanism. If 
they appear tight and are properly lubricated, the propeller should be disassembled by an authorized service 
center. 

g. Inspect blades for damage or cracks. Nicks in leading edges of blades should be filed out and all 
edges rounded. as cracks sometimes start from such places. Use fine emery cloth for finishing. Refer to 
Figure 7-2 for propeller blade care. 

h. It is recommended that for severe damage. internal repairs and replacement of parts, the propeller 
should be referred to the manufacturer or Certified Repair Station. 

i. Grease blade hub through zerk fillings (Hartzell propeller only). Remove one of t~e tWO fillings 
for each propeller blade. alternate the next time. Apply grease through the zerk filling until fresh grease 
appears at the filling hole of the removed filling. Care should be taken to avoid blowing out hub gaskets. 

ISSUED: 8/18/72 
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7·11. ..... allaliOD OUropeU •• (McCauley) (Ref ... '0 Figure 7-1.) 

CAUTION 

Ascertaia tile Mu= Switch and Mqneto Switcb are in tile "OFF" 
poiiaoD and tile Mixture CODtrol is in tile "IDLE CUToOFF" poliaon. 

L Positioo tile spiDDer bulk.bead riDJ (5) apiasr tile starter riDJ .... support (4) ID til., one arrow 
liDes lip with tile TCl. 00 the fron, face of Ibe suppo ... 

b. Se""", the spinner bulkhead '0 tile saner riDJ .... support with 12 bolts (1).12 nllts (3). and 24 
wuhen (2) (one under the bolt bead and one WIder each aUf). CarefuUy apteD nllts Wliformiy to torqlle 
limits mown in Table VII-!. 

c. Clean tile propeUer and e.e flaaps. 
d. Ob..",e tile startet rio , ~ to make sure it is mounted propctly 00 Ibe ""line crankshaft flange. 

Tbe crankshaft fI&nJe is swnped with an "0" marl< and tbe startet "'" gear is likewise identified by an 
"0" mark. Upon in.suIlaaoo of tile su.tter ring gear. the marItiatI !ball be mlled to insure prop ... 
in.suIlaaon. 

e. Insert tile "0" ring (6) in tile groove of the propeUet bllb bore. Make sure that the "0" ring is not 
twisted and is liberally coated with clan Illbricatial oil. 

NOTE 

Some .l.\cCauley Model 2D36C14 ?,opeUers will be fOllDd in lise with. 
cOllDtetbore in the hllb instead of 10 "0" "'" groove. When insta1ling 
th ... propellm. always insert tile "0" ring in the countcrbore and push 
it to the bottom. SCVct slide the "0" ring on the crankshaft paot. 

f. Raise the propeUet and line up the arrows on the hub flange oaM diameter with the short bushing 
in the crankshaft flange. Enpge tbe pilot in the bub. making sure 'hat face of hub flange is parallel with the 
face of tile crankshaft flange. then push the propeUet in. Make sure that the bolt holes e", .. e the bashings. 

CAUTION 

It is impottant that the propeUer be ... ,ed against the crankshaft flange 
with a Stnllht push. Rotanng or cocking it on will cause da.rnq:e to the 
"0" ring and oil leak .. e will ,esult. Patriclliu care mllst be taken while 
insta1li", hllbs bavinl a counterbore to prevent dunagmg the "0" nag 
or displacllll It so that It IS lodged between the flange faces. The latter 
condition will be indicated. by nonm.cking of the blades immcdiau'iy 
after insuJ.l.arion. 

POWER PLANT 
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g. Slide washers (9) on bolts (8) and tighten bolts uniformly all around to the torque limits of Table 
VII-I and safety wire bolts 

h Check blade track (Refer to paragraph 7-15) 
h. Slide spinner (10) owr the propeller. align screw holes with the nuts in the bulkhead. and install 

washers ( 12) and screws ( II) Tighten to the torque given in Table VII-I 

7-12 Removal of Propeller. (Hartzell) (Refer to Figure 7-~ ) 

!\COTE 

In some manner identify the position of each part in relation to the 
other to facilitate installation 

a. Ascertain that the master switch and magneto switches are in the off position 
b Remme t he spinner (I) b\' remo\'ing the screws that secure it to the spinner bulkhead (4) 
c Place a drip pan under the propell- c '.0 catch oil spillage 
d, Cut the safet\' wire around the propeller mounting bolts (8) and remove the bolh from the engine 

crankshaft flange. 
e Pull the propeller from the engine crankshaft 
f Remo\'e the propeller "0" ring (10) and shim (II) from the engine flange 
g The spinner bulkhead rna\' be removed from the starter ring gear (5) b, remming nUlS. \\"hers 

and bolts (6) 

7-13 Cleaning. Inspection And Repair. 
The instructions for cleaning. inspection and repair of the Hartzell propeller are the same as tho,. gi\en 

for the McCaule\ propeller paragraph 7-10 

7-14. Installation Of Propeller. (Hartzell) (Refer to Figure 7-3.) 
a Position the spinner bulkhead (4) against the starter ring gear support (5) so that one arro\\ lines 

up with the TC I. on the front face of the support 
b Secure the spinner bulkhead to the starter ring gear support with 12 bolts (6). 12 nuts I'll. and 24 

washers 0) lone under the bolt head and one under each nut) Carefully \lghten nuts uniformh to torque 
limits shown in Table VII-I. 

c Clean the propeller and engine flanges 
d Obsene the starter ring gear to make sure it is mounted properly on the engine cranbhaft Ilange 

The crankshaft flange is stamped with an "0" mark and the starter ring gear is likewise identified b\ an 
"0" mark Lpon installation of the starter ring gear. the markings shall be mated to insure proper 
installation. 

e Install "0" ring (10) and shim (II) on engine shaft 

ISSLEO: 8/18/72 
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,7 2 

/
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, SPINNER 
2 BlADE 
3 WASHER 
4 SPINNER ADAPTOR RING 
6 ENGINE STARTER GEAR 
8 BOLT 
7 WASHER 
8 HUB MOUNTING BOLT 
9 NUT 

10 "0" RING SEAL 
11 PROPEllER MOUNTING SHIM 

FIGURE 7·3. PROPELLER INSTALLATION (HARTZELL) 

CAUTION 

It is absolutely essaotial that shim (11) be installed u failute to do so 
may result in fa.il\lte of the mOWltinJ bolu due to relaave movement oi 
the cwo fIqa. 

f. Raise the propeller intO position with the ctlJine IUId slide the propeller onto the propeller 
mollftting bushings. 

g. Install the propeller bub mounting bolu (8) in the propeller hub IUId tllh«n them to "'e torque 
IJIven 1ft Table VII·I. 

h. Check blade track. (Reier to ponl"'ph 1·15 ) 
I. Safety·wore the mountinJ bolu IUId uutall spinner. 

POWER PLANT 
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TABLE \'11-1 

PROPELLER SPECIFICATlO'\S 

Blade Angle 10\\ Pilch (High RPM) 
McCaule~ 1::!7°,±()::!c 
Hartlell I ~o 

High Pilch (Low RPM) 
McCaule~ 17 50 
Hartlell 27° 

Propeller RPM Selling Engine Stalic High RPM 1700 RPM Max 
Engine Sialic Lo\\ RPM IK50;; 50 RPM Min 

Propeller Torque Limits Description Requtred Torque 
( Dry) 

Spinner Bulkhead 100 inch pounds 
Propellcr Mounting 
Bolt- 55 to (,0 foot pounds 

Spinner Auachmcnt 
Sere" .. 40 inch pound, 

ISSl'ED: 8/18/72 
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7·15. Blade TrKk. Blade track is dI. ability of oa. blad. tip to foUow die ocher. ",bile routiag. iD almost e 
die same plaae. Excessive difftmICt iD blade track • mort tban 0615 iDch • may b. &a iDdicatioll of ben, 
blades or improper propelkr iIIm",nQ'" Cbeck blade track .. foUows, 

L With the encin. shu, doWlland blades vertical. secure '0 the aircraft a srnoodl b'>ard just und.r the 
tip of the lower blade. Move the tip fort &ad aft <broach ia fuU "b~ake" trayel. makiDs smaU marks 
with a pencil at each positio ... Tben ceater the tip between th ... rrwi<. and scribe a liDe on the board for 
the fuU width of the tip. 

b. CarefuUy rotate propelkr by band '0 brill. the opposite blade do .... Ceater the tip &nd scnbe • 
pencilliDe .. before and check cba, lilies are aD, separated more dian .0615 inch. 

c. PropeUm haYins .xcess blade track should be removed &nd inspected for bcDt blades or for parts 
of sheared "0" riDs. or fo...., particles. which have lodJcd between hub aDd crankshaf, mountiag faces. 
Bea, blades will require repair ancI overhaul of userably. 

7·16. PropeUer Go ....... or. 

7·17. RcmoyalOfGovcmor. 
•. Life b'>th engine cowl side panels by looseaiq the six fasteners. 
b. DisconncC! c:onaol able from SOverDor conaol arm. 
c. Remove concrol cabl. from cable bracket by l'CDIoYins Dua. wuhers. screws aDd clamp. 
d. Remove 'he sovcrnor mountiag stud Dua. It wiD be Deceuary '0 rlIisc the goveraor .. the DUt5 are 

beinJ removed before the nua .... be completely removed. 
e. Remove the mountiag gasket. If die governor is '0 be removed for I conaidenble lensm of time 

aDd another unit is no, substituted. i, is advisable '0 cover the mounting pad to prevent damage caused by 
fomp maner. 

7·18. IasWlation Of Goyeraor. 
a. Clean the mounting pad thoroughly making very cecuin thac there are no fomgn particles in the 

recess around the drive shaft. 
b. Place the governor mounting gasket in position with the: raised. panion of the screen f&cang away 

from the engine. 
c. InsuU the cODtrol cable bracket on the governor. 
d. Align 'he splines on the governor shaft with the engine drive and ,Iide 'he governor in'o posiuon. 
c. Raise ,overnor off mountinl pad enough to inSt&ll washen and start mounting nutS. Torque nuts 

evenly. 
f. 
g. 

Connect the control cable end to the lovemor control arm. 
Secure control ,able '0 cable bracker. 

h. Adjust governor conaol per puagnph 7·19 

POWER PLANT 
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~IGURE 7-4. WOOOWARO PROPELLER GOVERNOR AOJUSTMENT POINTS 

7·19. Adj......,...t Of PropeUe Go ......... (Woodwud) (Refer to Figure 7-4.) 
a. Swt the engme in accordance with the directions given in Owner', Opcn.ting Manual and aUow ro 

warm up. 
b. Push the "PROPELLER" cockpit control ~ far forward u it will go. AI mis position the governor 

'Peed adjusting controll ... r will be against the hi-rpm fme adjusting screw. 
c. Observe mgin. speed. Adjust me governor speed by means of me fmc adjusanent screw for 2700 

rpm. To do mis, release the fur.ncrs and lift m. left side engine cowung. R.I • ..., the speed control lev.r 
clamp screw (4) iLDd move the lever relative to the cover scrnrions. One serration movement in a. clockwise 
direction produces a decrease in speed of 100 rpm: on. scrntion counter-clockwise increases the 'Peed 100 
rpm. On. revolution of the IU-rpm fme adjustment ~ in a clockwise direction decre:ucs engine speed 2S 
rpm, countcr-clockwise roration increases .ngine 'Peed 2S rpm, for each revolution of th. screw. 

d. After terring m •• ngin. rpm at 2700, righten th. control lev .. clamping screw. and run Ih • 
.. IHocking nut on the fme adjustm.nt screw against th. stOp ring proj.ction. Then saf.ty·wire th. head of 
the screw to the projcc;tion. 

•. With Ihe high RPM adjustment complet.. the control system should b. adjust.d so that the 
governor control ann will contact the high RPM stop when the cockpit control is 062 of an inch from its 
full forward StOp. To adjust the control travel. disconnect the conttol cable end from the gO\'ernor conuol 
ann. loosen the cable end iam nut and rocate the end to obtain the desired control clearance. R~connec,; [he 
cable end and tighten jam nut. 

f. [t is usuall~' only necessary [0 adjust [he high RPM setting of [he governor control system. as ::he 
action automatically u.kcs care of the pMitive high pitch setting. 

g. Fasten [he cowling on both sides. 
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I. " .... AOJUITI" SCII[W 
... LOCI. NUT 
3. COlIITIIIOI. ...... 

•• CC!MTIIIO," _"IlL. 
!. ICIII" ......... 1.1' 

FIGURE 7-5. HARTZELL PROPELLER GOVERNOR ADJUSTMENT POINTS 
7-20 Adjustment of Propeller Governor. (Hartzell) (Refer to Figure 7-5 ) 

a Start the engine in accordance with the directions gi\'en in the Owners Flight Manual and allow to 

warm up 
b. Push the "PROPELLER" cockpit control as far as it will go At this position the go\ernor 

speed adjusting control lever will be against the hi-rpm fine adjustinll screw 
c. Observe engine speed Adjust the governor by means of the fine adjustment screw for 2700 rpm 

To do this. release the fasteners and lift the side engine cowling Loosen the fine adjustment screw locknut 
and turn the hi-rpm fine adjustment screw in a clockwise direction to decrease engine speed and a counter
clockwise rotation to increase engine speed One revolution of the fine adjustment screw increases or decreases 
the propeller speed approximately 15 RPM 

d After setting the engine rpm at 2700. run the self-locking nut on the fine adjustment screw against 
the base projection to lock. 

e With the high RPM adjustment complete. the control system should be adjusted so that the 
gO\ernor control arm will contact the high RPM stop when the cockpit control is 062 of an inch from its 
full forward stop To adjust the control travel. disconnect the control cable end from the governor control 
arm. loosen the cable end jam nut and rotate the end to obtain the desired control clearance. Reconnect the 
cable end and tighten jam nut 

f It is usually only necessary to adjust the high R PM setting of the gO\ ernor control system, as the 
action automatically takes care of the positive high pitch setting 

g Fasten the cowling on both sides. 

ISS (jED: 8/18/72 
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04/01/09 VII - POWER PLANT
(PA-24-180)
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7-21. Engine.

7-22. Removal Of Engine. 

7-22a. Engine Mount Corrosion Inspection, Immersion in Water.

The following guidance is general in nature and should be applied or varied to fit the individual situation
based on water level during immersion, length of time immersed, length of time since exposure, etc.
Proceed as follows:

A. Inspection

1. Level the aircraft in accordance with paragraph 2-13 in this Service Manual.

2. In two of the larger, lower, engine mount tubes, drill a 3/16 inch hole in the bottom of each
tube, at th approximate mid-point.

3. Visually inspect the interior surface of each tube through the 3/16 inch hole for evidence of
internal corrosion. Pay particular attention to the lower end of each tube as this is where
corrosion is most likely to appear first.

4. Should evidence of corrosion be detected in step (3), above, replace the engine mount. If no
corrosion is detected, proceed with Corrosion Prevention, below.

B. Corrosion Prevention

If no evidence of corrosion is detected in step (3), above, proceed as follows:

1. Place a drip pan below the inspection holes in each engine mount tube.

2. Insert a plastic tube thru each inspection hole and feed it up to the high point of the engine
mount tube.

3. Using a syringe inserted into the end of the plastic tube, pump linseed oil into the upper end of
the engine mount tube while rotating the syringe / plastic tube assembly to assure maximum
coverage. Continue pumping until the lower end of the engine mount tube is filled with linseed
oil to the level of the inspection hole.

4. Now, draw the plastic tube out of the upper end of the engine mount tube and reinsert it in the
opposite direction, feeding it to the lower end of the engine mount tube.

5. Suck excess linseed oil out of the engine mount tube with the syringe / plastic tube assembly.

6. When linseed oil can no longer be picked up by the syringe / plastic tube assembly, remove it
and allow the engine mount tube to drain into drip pans for approximately two hours.

7. Purge excess oil from tubes by applying air pressure to each 3/16 inch inspection hole, one at a
time.

8. Insure that roughly the same amount of linseed oil that was pumped in is retrieved in the drip
pans.

9. Apply liberal coating of an approved fuel tank sealant (see Consumable Material, Section II) to
each inspection hole and seal the hole with an appropriate blind rivet. After installing the rivet,
apply a liberal coating of the approved fuel tank sealant over the head of the rivet.



• 

2 A24 
INTENTIONALLY LEFT BLANK 



PIPER COMANCHE SERVICE MANUAL 

• 
IJ 

15 16 

141 
I 

,. SPAJtII. PLUG 

Z. ',""Rk PLUG LEAD ... AIR lOX 

•• STAAT!.!I RUlli alAR " . CARBURETOR 

•• LI'TING STRA .. ... C"'''.UR[TOR M[AT DUCT 

•• ENGIN! SHOCK MOUNT tR['EA TO SItETCH AI ... AUX ILIA." FUEL PUMP 

•• ENOIN[ MOUIilT z •• E"MAUIT TAIL PIPE ,. OIL PRESSURE SCAEEN HOUSING ... FUEL INLET LINE 

•• VACUU'" PUMP ZZ. ''''''IUII!TOII CONTROL C .... LES 

•• ",OPELLEA GOVERNOR ... COTT[R PIN , .. Oil rlLLER z •• ""' ". [lHAUST Io4UFP'LlR ... WASHERS 

OZ. TACMOMETER C .... LE z •• SHOCr. MOUNT I .. 011 WARD 

SKETCH A ... [IIIGIIilE IIItEATM[R z,. EIIIGIIilE MOUNT , .. [IHAU5T sTACII.S ... IIOl T 

l' ... AIR "'LTER ... SHOCK MOUNt I .. ,.t 

Figure 7-6. Engine Installation (PA-24-ISO) 
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7-Z3. Inmn.rjon Of bple. 

NOTE 

Refer to latest Lycoming Service Instruction /100 1241 

INTENTIONALL Y LEFT BLANK 

7-Z4. Replacemcat Of EDgine Sbock MOllDU. (Refor to Figure 7,(, for the proper arnncement of engine 
shock mount assemblies. The top shocks are assembled so the gold colored shock is oft and the ,ilver 
colored sbock. is forward. The lower shock mounts are installed opposite of the top shock. mouna. Torque 
shock mount bolts to 450 to 500 mch pounds ""d wety. 

7·Z5 Induction Sy .... m Air Filter. 

7-Z6. Removal Of Air Filter. (Serial Nos. 24-1 to Z4-1476) 
Loosen the four quarter cum studs 1aachint the meet to the Ur box and remove filter from the 

boctom cowl. 

7·27 Service tncuctions. (Saul ~OS. 2~·1 to 24-1~i6.) This type of filter must be Inspected daily for 
dirt accumulation and proper oiling. the foUowing procedure should be Accomplished; 

a... Thoroughly wash the mter in petroleum solvent .. \bke certain all dirt 15 removed from the filter 
and that the filter is In a serviceable condition. 

b. Dry the filter at room tcmpenrure. muing certain it is thoroughly dry beiore proceedin~ With the 
next step. If the filter is not dry. the so(ve:"l.t Will ?revent the oil from a.dhering to the ,)milH 5uriilces of the 
filter and therebv decrease Its efficiency. 

c. Immerse the filter in a lightweight gra.de of oil for a period of five minutes. 
d. After remova.l of the filter from the ou, allow to duin thoroughly beiore Installing In the airplane. 

2 83 
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7·28. In .. nniGa Of Air Filter. (Serial Nos. 24-1 to 24-1476.) 
a.. Position tbe air mtet in the air scoop on the bottom cowl and secure it with four studs to the a.ir 

box. 

7·29 Removal Of Air Filter. (Serial NOl. 24-1477 and up ) 
a. Release the quarter tum futen ... utadling the air scoop to the bottom cowl. 
b. Remove air filter from the air box by 100seDing the [WO attaching studs. 

7·30. Service I ....... ctioa. 
a. The filter should be cleaned d.aily when operating in dusty conditions and if any boles or tcan an: 

noticed, the flit .. should be replaced immediately. 
b. Remove the filter clement and shake off loose dirt by tapping on a hard surface, being careful not 

to damage or cr .... the scaling ends. 

CAUTION 

N .... wub the fIiter clement in any liquid or soak in oil. Never attempt 
to blow off dirt with compressed air. 

7·31. In_notion Of Air Filter. (Serial Nos. 24-1477 and up.) 
a. Position the filter on the bottom cowl and secure with studs. 
b. Install air scoop on bottom cowl and secure with quarter turn fasteners. 

i-32. Urburetor. 

7·33. Carburetor .\taiDte1WICc. (Refer to Figure 7-7.) In genen.i. little attention IS required between 
carburetor overhauls. However, it is recommended that the followlnS items be checked dunng pertodic 
inspcctJ.on of the engine. 

a.. Check tigbmess and lock wire of 111 nuts and screws wbich luten the carburetor to the engine. 
b. Check all fuel lines for tlghmess and evidence of leakage. 
c. Check throttle and mixture control rods and levers for aavel. tightness ~d safety 
d. Clean the fuel inlet screen. 
C!. Remove plug at aft position of carburetor and dr&in ~y lccumulatlon of foreign matte!'. 
f. Check carburetor air box for wear and full tnvel of heat door. 
g. Check adjustment of idle mixture and idle speed. (Refer to paragraph 7·37.> 

7·34. Removal Of Urburetor. 
•. Remove the lower cowling as described 1ft paragraph 7·S 
b. Disconnect the throttle lnd mixture control cabies from the carburetor. 

POWER PLANT 
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c. Disconnect the carburetor heat control cable from the air box. 
d. Disconnect the carburetor beat air duct from the air box. 
c. Disconnect fuel line from carburetor. 
f. Remove carburetor from the ellJllle sump by removing pallock nuts iUld wuhers. 
g. Cut safety WIre iUlci n:mo¥e bola .tucblDll the air box to the carbumor. 

7·3 S. lnstallal:ion Of Corburetor. 
.. Secure air box with JUke< to the carburetor using cap bola iUlci wuhers. Safety with lock wire. 
b. lnsull gasket &lid cubumor on the bottom of the sump and .. cure with wuhers. nuts &lid pal 

locl<nua. 
c. Connect fuel line to c:arburetor. 
d. Connect throttle. lllixrure and cubumor beat control tabla to carbun:tor &lid air box. and .djust 

per paragraph 7·36. 
e. Connect carburetor hear air duct to a.it box. 

7-36. Acljusancnt Of Corburftor Controls. (Refer to Figun: 7-6&.) 
The throttle mixrure and carburetor heat controls are adjusted so tha.t when the throttle arm on the 

carburetor is rota.ted forwud against iu full throttle StOP and the mIXture ann is rotated forward against 1tS 

fuil nch stop and the carburetor heat ann is roared to the fuU ram. lir position. their respective cockpit 
controls .hould be .06Z of an inch out from their full forwarci stop •. 

l. Disconnect the throttle cC'nttoi able at the carburetor and loosen the jam nut securing the able 
end. 

b. Adjust the linkage by rotating the cable end to obtain the .06Z of an inch .pring back of the 
cockpit control when the throttle arm contactS its StOP 

c. Reconnect the cable end to the control um and secure jam nut . 

...... 
c;;;:;;~~=J--- PANEL ASSY. 

I I 

"--"'~~ .--... 
0~~ 

~jL'O 
. ~ MAX. SPRING-BACK .0625 

FIGURE 7-&1. COCKPIT CONTROL SPRING BACK 
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FIGURE 7·7. CARBURETOR 
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d. .-\d~ust mixture lnd carburetor heat control by loosening the casteUed nut at the control anns and 
sliding control cable through the stud until the 062 of an inch spring back of the cock;:1It control is 
obtained when the mixture is in the full rich position and the carburetor heat is in the full ram lir posItion. 

e Tighten castcUed nut and safen·. 
f. Pull the throttle, mixture and carburetor he:u controls in the cockpit full aft to a.sceru.in that the 

throttle ann contacts the idle screw and the mixture control arm. contacts its idle cut off Stop a.nd the 
carburetor heat flap valve is in the full carburetor heat position. 

7·37. Adjusanmt Of Idle Speed And Mixture. 
a. Stan the engine and warm up in the usual manner until oil and cylinder head temperatures are 

normal. 
b. Check magnetos. If the "mag-drop·' is nonnal, proceed with idle ,djusanen,. 
c. Clo.. 'he throttle '0 idle. If 'he RPM changes appreciably .iter makmg the idle mIXture 

adjusoncnt during the succeeding steps. readjust the Idle speed to the dC$ired RP~. 

NOTE 

The Idle mi.~ture must be adjusted with the fuel boost pump "OS·' 

POWER PLANT 
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d. When the idling speed has been stabili7.ed. move the cockpit mixture control with a smooth. steady 
pull toward the "Idle Cut-OFF"' position and observe the tachometer for any change during the "Ieaning 
process- Caution must be exercised to return the mixture control to the "Full Rich" position before the 
RPM can drop to a point where the engine cuts out. An increase of more than 50 RPM while "Ieaning out" 
indicates an excessi,ely rich idle mixture An immediate decrease in RPM (if not preceded by a momentary 
increase) indicates the idle mixture is too lean. 

e. If the above indicates that the idle adjustment is too rich or too lean. turn the idle mixture 
adjustment in the direction required for correction. and check this new position by repeating the above 
procedure Make additional adjustments as necessary. Each time the adjustment is changed. the engine 
should be run up to 2000 RPM to clear the engine before proceeding with the RPM check. Make final 
adjustment of the idle speed adjustment to obtain the desired idling RPM with closed throttle The abo\"e 
method aims at a setting that will obtain maximum R PM with minimum manifold pressure In case the 
setting does not remain stable. check the idle linkage: any looseness in this linkage would cause erratic 
idling. In all cases. allowance should be made for the effect of weather conditions and field altitude upon 
idling adjustment 

7-38. Ignition System. 

7-39. Magneto. 

CAUTIO" 

Ascertain that the primary circuits of both magnetos are grounded 
before working on the engine 

7-40 Inspection or Magnetos. At time of engme inspection or when a magneto has been remO\ed from 
the engine. the following checks may be performed. Each step in the check list is keyed by number to a 
part shown in Figure 7-8 

a Inspect distributor block contact springs If broken or corroded. they should be replaced 
b Inspect oil felt washer. It should be saturated with oil. If dry. check for worn bushing Of 0 K . add "0. 30 oil 
c Inspect distributor block for cracks or burned areas The wax coating on the block should not be 

removed Do not use sol\"ents 
d. Look for excess oil in breaker compartment If present. it may mean a bad oil seal or oil seal 

bushing at drive end Check manufacturer's O\erhaul procedure 
e. Look for frayed insulation or broken wire strands in leads in back of magneto. See that termmal, 

are secure Be sure wires are properly positioned The position of the leads in the 200 series breaker 
compartment must be as shown in Figure 7-9. otherwise chafing or breaking may result 

f Inspect capacitor visually. If possible test for leakage. capacity and series resistance Remember. an 
electrical failure of an aircraft capacitor is rare 

g. Adjustment of breakers must be correct for proper internal timing of magneto (Refer to 
paragraph 7-42 ) 

h Check if breaker cam is clean and smooth. if cam screw is tight (25 in Ibs) If new points are 
installed. blot a little oil on cam. 

ISSUED: 8/18/72 
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1 CONTACT SPRING 
2 RETAINING SPRING 
3 DISTRIBUTOR BLOCK 
• BREAKER COMPARTMENT 
5 LEAD WIRE 
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6 CAPACITOR 
7 BREAKER ASSEMBLY 
8 BREAKER CAM 
9 IMPULSE COUPLING 

10 FLYWEIGH1S 

FIGl·RE 7·8. MAGNETO INSPECTION 

11 RIVETS 
12 LEAD CIRCUIT 
13 CONTACT SPRING 
14 INSULATOR 
15 VENT PLUG 

9 

• 
I Inspect impulse coupling (21 magneto) Ovweights for excessi\·e 100sene'S of the axles Design 

couplings having 927 inch thick bod\ should be checked with I 8 inch drill Couplings with 974 inch 
thick bod, are checked "ith a:'\o 18 drill If drill fits between cam and flyweight the fit is too loose and 
coupling should be replaced (Refer to Figure 7·10.) 

J Check impulse coupling for excess wear on the contact edges of body and Oyweights 
k Check that the impulse coupling Oyweight axle rivets are tight and there are no cracks in bod\". 
I. Check lead conduits for frayed or broken areas of braid due to excessive wear and replace where 

deemed necessarv 
m. Check the springs for breaks. corrosion. or deformation. If possible. check continuity from block 

with tester or light 
n Check insulators for cracks. breaks or deterioration due to age. Ascertain insulators are clean 
o Timing and ventilator plugs Ventilator has drilled holes and should be in lowest hole in magneto 

to serve also as drain for excess water or oil. Solid plug is used in other hole· or in location exposed to rain 
or water 

REVISED: 4/10/81 

"'OTE 

The magneto service instructions in this manual are to cover minor 
repairs and timing For further repairs and adjustments of the 
magnetos. it is recommended that the manufacturer's service 
instructions be follo"ed 
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L..&' ~CTATION 

FIGURE 7-9. LEAD POSITIONING FIGURE 7-10. IMPULSE COUPLING 

7-41. Removal Of Magneto. 
a. Lift the side panels of the engine cowling. 
b. Disconnect the "P" lead from the magneto and the retard breaker lead from the left. -200 series. 

magneto. 
C. Remove the harness outlet plate from the magneto by removing the four allaching screws. 
d. Remove the two nuts and washers securing the magneto to the engine accessory housing. 
e. Pull the magneto from the engine. 

7-42. Timing Procedure. (Internal Timing) -20 and -200 series magneto main breaker points. When 
installing new or adjusting breaker points and before timing the magneto the engine. it is imponantthatthe 
internal timing of the magneto be correct. 

a. To internally time the magneto it should be removed from the engine to determine "E" gap. 
b. To determine "E" gap, find neutral position of the magneto drive by rotating drive coupling in a 

left hand direction until the red or white chamfered tooth on the distributor drive gear appears through the 
timing inspection hole. At the same location. the drive should feel to have fallen into a notch or neutral 
position. 

c. Rotate coupling from neutral, in a left hand direction 10", appearing through timing hole. when 
the white or red tooth aligns with the white line of the distributor block, the magneto is set at "E" gap. (Refer 
to Figure 7-11.) Alignment may not vary over +4°. 

d. Using the alignment of the chamfered tooth on the distributor gear and the white line of the 
distributor block as a reference. adjust the breaker points to open at this point. Turn the magneto drive 
until the cam follower is on high point of the cam lobe. Measure contact clearance. it must be .018 inch + .006 
with the point opening set at "E" gap + 4°. If breaker points do not come within tolerances. they should be replaced. 

ISSUED: 8{18{72 
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••• 
REiJ OR 
WHITE TnnTI"_ 

I z 1,4 IN , 
SOFT WIRE/ 3 4 IN. 

SOL.OER ........ ~I 
-.J 

CAM WASHE~~ 

FIGURE 7-11_ MAGNETO TIMING MARKS FIGURE 7-12. TIMING POINTER 

7-43. Adj .......... t Of Reard Breaker 'oilla. -200 series mqne<os. 
L Insall tiJniIIB plate and pointer on JDIIIIC<os without tiJniIIB marks cast in the breaker 

compartment (refer to Fiprc 7-13) or ill" the pointer on ","",C<os with timiDJ marks cut in the breaker 
compartment. (Refer to F;,wc 7-14.) 

NOTE 

A timing kit. including timing piate. ctc .. may be pllrchased through the 
engine or magneto manufacturer. A pointer may be fonned. is shown in 
Figure 7-12. 

NOTE 

A pointer can also be made by wrapping. piece of soft wire tightly 
around the head of cam securing screw and bending it to extend over 
timiq marks. 

b. Find ncumJ position of the m>gReto drive by roaring drive coupling in • left hand dir.ctlon unol 
the red or white chamfered tooth on the disttibutor drive gear appean through the nnllng anspection hole 
At the same location. the drive mould feel to have fillen into a notch or neutnl position. 

o 
c. Hold the magneto drive in [he neutral position and bend the timing pointer until it indicates 0 on 

the timing pi ... or in the breoker compartment. 

POWER PLANT 
ISSUED: 8/18172 
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• " 

• .. • 

, 
.. I .. ~ 
" 

'0ll!" a .... 
~....;:, ... TOLIIUIllc:1E 

1roII&a1lll1 

OUS'IIIG C:I!IIITI" ....... 

FIGURE 7·13, TIMING PLATE INSTALLED 
ON BREAKER COMPARTMENT 

FIGURE 7·14. BREAKER COMPARTMENT WITH 
CAST TIMING MARKS 

d, Rotate the drive coupling from neuml, in ~ left hand direction 10·, Look through the timing 
hole and align the chamfered ,ooth of the distributor gear with the white line of 'he distributor block. 
Ascerum that the maiD breaker poinu open at this pOint and the pointer indic:ates 10° on the plate or "E" 
gap in the breaker comparcncnt. . . 

c. Without moving the dnvc coupli"l from the "E" lap or 10 after nc:urnl position. bend the 
pointer back to the 0° mark. 

i. \Ising Oat. Table VII·II determine the degree of retard of the rr.a.gneto being checked. :-Iorm.lly 
the correct retard setting will be stunpcd 10 bottom of breaker comparancnt for convenience. 

g. Turn the dnvc coupling in the left b~d direction until the pointer rea.cites the required number of 
degrees retard. the retard breaker points should open at this pOInt. 

I. Rotate drive coupler. until cam foUowcr 1S on the htgh poiilt of the cam lobe .. \\easure contact 
ciearance. It must be 0 018 or the points must be replaced. 

CAUTION 

If cam screw was removed be sure to relnstill ... nd torque to 25 lnch 
pounds 

TABLE VII-II. TL"IING DATA 

"'~e,o Type Pan No. 

S~L:-I·200 10·16300S·1 
10·16300S·2. 'J, ·7 
10·16300S·; 

2 811 

,\tqneto 
Degree Retard 

ZO' 
2S' 
JO· 
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7-44. Installation and Timing Procedure. (Timing Magneto to Engine.)

The magnetos can be installed and timed to the engine by the following procedure:

NOTE: Ascertain that the breakers are correct for proper internal timing of magnetos. 

NOTE: Verify correct engine timing for the airplane being worked on by checking the engine dataplate.

a. Lift the engine cowling side panels. 

b. Remove the top spark plug from No. one cylinder. Place the thumb of one hand over the spark plug
hole and rotate the crankshaft in direction of normal rotation until the compression stroke is
reached. The compression stroke is indicated by a positive pressure inside the cylinder tending to
lift the thumb off the spark plug hole. In this position both valves of No. one cylinder are closed.
Turn the crankshaft opposite to its normal direction of rotation until it is approximately 35 degrees
BTC on the compression stroke of No. one cylinder. Rotate the crankshaft in its normal direction of
rotation until the 25 degrees mark on the back of the starter gear and the crankcase parting surface
are aligned, or the marks on the front of the starter ring gear and the drilled hole in the starter
housing align. (Refer to Figure 7-15 ) 

NOTE: The impulse coupling magneto (-21) or the -200 shower of sparks magneto can be used
only on the left side of the engine (as viewed from the rear). 

Figure 7-15.  Engine Timing Marks.



PIPER COMANCHE SERVICE MANUAL 

c. Rotate the drive ,ear on the .....,.etO until the chamfered tooth on the distributor ,ear inside the 
magneto llien- with the white pointer as .. en through the inspection hole in the magn .. o bousing. 

d. Without allowinl tbe gear to tum from this position. insuIl the .....,. .. 0 with guIt. .. on the engine 
and secure with washen ~d nuts. 

e. TiJbten nuts sufficiently to bold mapeto in position and yet allow it to be rotated. 
f. Futen the ground lead of the timing light to an unpainted metalli<: portion of the magn .. o and 

one pOSlcve lead to the terminal side of the main breaker POinD. 
I. Tum on tbe timing IiJht switch. 
h. Rotate the magn .. o bousing in the direction of the .....,. .. rotation a few deg:-ees until the timing 

light comes on. Then slowly tum the .....,.eto in opposite direction until the timiDtlliJht jUst goes OUt. 
Secure the magn .. o housing in thIS position. 

NOTE 

Some nming IiJhts operate the opposite of the one mentioned. 

I. Rotate the crankshaft opposite normal rotation until it is appro~imate\y 3S degrees BTC on 
compression stroke No. one cylinder. 

NOTE 

The crankshaft should not be rotated more than 10 degrees in direction 
oppoSIte nonnal rotation from the 2S degree BTC as the pawl on the 
impulse coupling (·21 magnetos) will engage with the stOp pin and I .. e 
timing will be indicated through the impulse coupling mechanism. If tbis 
should happen. rotate cranksh&it '" nOnnal direction until sharp click is 
heard, this will indic .. e that the impulse coupling has pUKd through 
fll'ing position. Tum crankshilft in dirccnon opposite nonnal rotatIon [0 

approximately 3S degrees BTC and proceed with wn~ check. 

j. Tum the a"1nksh.ait very slowly in dl!'ection of nonnal rotation until the timing mark on the fronc 
face of the ring gear aIiJns with the dnlled hole in the Starter or the timing mark on the b.ck of the nng 
,eu lliens with the crankcase parting surfaces. At this point the IiJht sbould go out. 

k. If the light does not go OUt it this point. align timins marks and rotate magneto on mounting 
flange in the desired direcnon and repeat the procedure until the IiJht go .. OUt at 25 degre .. before tOP 
dead center. 

CAUTION 

When tuning retard breaker magnnos to the englne. only main bteaker 
pointS are timed. Sever attempt to time rewd breaker porntS to the 
engine. 
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I. Tipt." the twO mounting nua Uld repllct: the inspectiOD pi .... 
m. After tightening magnero mounting Dua check timing to make OUR it is Ki1l correct. 
n. lastall the other ....... etO and time usiDJ the preccciiDg iDstnactioas A tbroup M. 
o. With both ....... cto. timccl to the casiDC Uld sec:urccl. check that they rlR t"lethcr. Rotate tbe 

cranksbaft opposite DOnna! rotatiOD to approximately 35 cIcpecs BTC with No. 1 cylinder OD the 
compression molr,e. 

p. If the ....... ctOS aft timccl COrTectly. both timing /isba will go OUt simulaacously .... hc.n the 
cranksbaft is tumccl in the normal clirec:tion alipIinl the 25 degree !!WIts with the drillccl bole in the starter 
houliDJ or the crankcuc panins swfaces. 

q. DiscoDllect tiI:aiDJ lisht. AsecrtaiD that the inspection pi .... aacI breaker cover an: installccl ancI 
sccurc. 

r. Install harncu pwe Uld seCUft with 1CftWS. 

s. COIUICct "P" leads Uld safety. 
,. COIlDCct starting vibrator lcad '0 the left ·200 ....... cto. 
u. Secure e"line cowling. 

7-45. Stan:iaJ Vibrator CheelWIJ ProcccIurc. 
.. Measure YOlute between vibrator ,enninal marltccl "in" ancI the ground terminal while operatiDg 

Starter. Output must be at least 8 YOla on 12 YOlt systems. 
b. If voltqe is adequate. listcn for bllZZiDg of vibrator dllriDs startiDJ. If no bllZZiDg is hcarcl. either 

the vibrator is clcfective or the circuit from the output "BO" ,cnnina1 on the vibrator '0 the retard (dual 
btcakcr) IIIIJDctO is 0,.". Check both swi,ch aacI retard cin:uiu. Also check for Joo<l electrial grouDd. 

c. Rctarci points may DOt be clo.ing due to WEO", adjUltlll ... ,. or may be electrically cOIlDCctccl in 
the circuit due to a poor CODDec:tiOD. lasp..,t retard poinu '0 see if they close. Cbeck for proper contact at 
the switch and retard ,erminals of retard (dual breaker) mapcto iIIld at the vibrator. Check wiring. " 

d. Tum engine in proper direction of rotation until retard points just open No. 1 cylinder position~ 
Remove inpu, connection from sarter '0 pment e"line ruming. On the PA·24-!80. PA·24-2'O .riel 
PA·24-260 hold No. 1 pi ... lead 5116 inch spark. On the PA·2+-WO check spark by remo"", spark plug', 
connecti", lead '0 plug and grounding plug. Observe spark at plugs spark cap. If .park is weak or milling 
try new vibrator. If this does not correct trouble remove magneto and check for improper intcma.l timing or 
improperly meshed disaibutor gean. 

CAUTION 

When checking vibrator a.roon. stand clear of propeller or remove spark 
pi ... ,ermin&ls. 

POWER PLANT 
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Sn~TING MOTCR 

FIGURE 7-16. IGNITION SYSTEM RETARD BREAKER MAGNETO INSTALLATION 
7-46. Harness Assembly. 

a. Check lead assemblies for nicks. cuts. mutilated braiding. badly worn section or any other evidence 
of physical damage. Inspect spark plug sleeves for chafing or tears and damaged or stripped threads on 
coupling nuts. Check compression spring to see if it is broken or distorted. Inspect grommet for tears. Check 
all mounting brackets and clamps to see that they are secure and not cracked. 

b. Using an ohmmeter. buzzer. or other suitable low voltage device. check each lead for continuity. If 
continuity does not exist. wire is broken and must be replaced. 

c. Minor repair of the harness assembly. such as replacement of contact springs. spring retainer 
assemblies. insulating sleeves or of one lead assembly. can be accomplished with the harness assembly 
mounted on the engine. However. should repair require replacement of more than one lead assembly or of a 
cable outlet plate. the harness should be removed from the engine and sent to an overhaul shop. 

7-47. Removal Of Harness. 
a. Disconnect the clamps that secure the wires to the engine and accessories. 
b. Loosen the coupling nuts at the spark plugs and remove the insulators from the spark plug barrel 

well. Use caution when withdrawing the insulator not to damage the insulator spring. 
c. Place a guard over the harness insulators. 
d. Remove the harness assembly terminal plate from the magneto. 
e. Remove the engine baffle plate that receives the harness assembly. 
f. Remove the harness from the airplane. 

ISSUED: 8/18/72 
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7-48. Installation Of Harness. Before installing harness on magneto. check mating surfaces for cleanliness. 
Spray entire face of grommet with a light coat of Plastic Mold Spray, SM-O-O-TH Silicone Spray or 
equivalent. This will prevent harness grommet from sticking to magneto distributor block. 

a. Place the harness terminal plate on the magneto and tighten nuts around the plate alternately to 
seat cover squarely on magneto. Torque screws to 18 to 22 inch pounds. 

b. Route ignition wires to their respective cylinders. 
c. Clamp the harness assembly in position and replace the engine baffle plate. 
d. Connect the leads to the spark plugs. 

7-49. Spark Plugs. 

7-50. Removal Of Spark Plugs. 
a. Loosen the coupling nut on the harness lead and remove the terminal insulator from the spark plug 

barrel well. 

NOTE 

When withdrawing the ignition cable lead connection from the plug, 
care must be taken to pull the lead straight out and in line with the 
center line of the plug barrel: otherwise. a side load will be applied 
which frequently results in damage to the barrel insulator and 
connector. If the lead cannot be removed easily in this manner. the 
resisting contact between the neoprene collar and the barrel 
insulator will be broken by a rotary twisting of the collar. Avoid 
undue distortion of the collar and possible side loading of the 
barrel insulator. 

b. Remove the spark plug from the engine. In the course of engine operation, carbon and other 
combustion products will be deposited on the end of the spark plug and will penetrate the lower threads to 
some degree. As a result, greater torque is frequently required for removing a plug than for its installation. 
Accordingly, the torque limitations given do not apply to plug removal and sufficient torque must be used 
to unscrew the plug. The higher torque in removal is not as detrimental as in installation, since it cannot 
stretch the threaded section. It does, however. impose a shearing load on this section and may, ifsufficiently 
severe. produce a failure in this location. . 

NOTE 

Torque indicating handle should not be used for spark plug removal 
because of the greater torque requirement. 

c. Place spark plugs in a tray that will identify their position in the engineassoon as they are removed. 

ISSUED: 8/18/72 
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FIGURE 7-17. REMOVING SEIZED SPARK PLUG 

NOTE 

Spark plugs should not be used if they have been dropped. 

d. Removal of seized spark plugs in the cylinder may be accomplished by application of liquid carbon 
dioxide by a conical metal funnel adapter with a hole at the apex just large enough to accomodate the funnel 
of a C02 bottle. (Refer to Figure 7-17.) When a seized spark plug cannot be removed by normal means. the 
funnel adapter is placed over and around the spark plug. Place the funnel of the C02 bottle inside the funnel 
adapter and release the carbon dioxide to chill and contract the spark plug. Break the spark plug loose with 
a wrench. A warm cylinder head at the time the carbon dioxide is applied will aid in the removal of an 
excessively seized plug. 

e. Do not allow foreign objects to enter the spark plug hole. 

7-51. Inspection And Cleaning Of Spark Plug. . 
a. Visually inspect each spark plug for the following non-repairable defects: 

I. Severely damaged shell or shield threads nicked up. stripped or cross-threaded. 
2. Badly battered or rounded shell hexagons. 
3. Out-of-around or damaged shielding barrel. 
4. Chipped. cracked. or broken ceramic insulator portions. 
5. Badly eroded electrodes worn to approximately 50% of original size. 

b. Clean the spark plug as required. removing carbon and foreign deposits. 
c. Test the spark plug both electrically and for resistance. 
d. Set the electrode gap at .015 to .018 of an inch or if a smoother operation at idle speed and reduced 

magneto drop-off is desired. set at .018 to .022 of an inch. However. with wide gap setting the plugs must be 
serviced at more frequent intervals. Fine wire platinum or iridium electrodes should be set at 
.015 to .018 of an inch only. 

ISSUED: 8/18/72 
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7·52. Installation Of Spark Plugs. Before installing spark plugs, ascem.in that the threads within tile 
cylinder are clean and not damaged. 

a. Apply anti-scize compound sparingly on the threads and insta.ll gasket and spark plugs. Torque 360 
to 420 inch pounds. 

CAUTION 

Make certain the deep socket is properly seated on the spark plug 
hexagon as damage to the plug could result if the wrench is cocked to 
one side when pressure is applied. 

b. Carefully insert the terminal insulator in the spark plug and tighten the coupling nut. 

7 -s 3. Lubrication System. 

7-54. Oil PresSUR Relief Valve. Subject engines may be equipped with either an adjustable or 
non-adjustable oil pressure relief valve. A brief description of both types follows: 

a. Non-adjustable Oil Pressure Relief Valve - The valve is not adjustable; however, the pressure can be 
controlled by the addition of a maximum of three STD-42S washers under the cap to increase pressure or 
the use of a spacer (Lycoming PIN 73629 or 73630) to decrease pressure. Particles ofmctal or other foreign 
matter lodged between the ball and seat will result in a drop in oil pressure. It is advisable, therefore, to 
disassemble, inspect, and clean the valve if excessive pressure fluctuations are noted. The oil pressure relief 
valve is not to be mistaken for the oil cooler by-pass valve. whose function is to permi~ pressure oil to 
by-pass the oil cooler in case of an obStrUction. 

b. Adjustable Oil Pressure Relief Valve - The adjustable oil pressure relief valve enables the operator 
to maintain engine oil pressure within the specified limits (refer to the engine manufacrurer's appropriate 
manual). The valve is located above and to the rear of No.3 cylinder. If the pressure under normal 
operating conditions should consistently exceed 90 psi., or run less than 60 psi., adjust the valve as follows: 

With the engine thoroughly warmed up and running at a maximum of 2200 RPM. observe the reading 
on the oil pressure gauge. If the pressure is above 90 psi. stop engine. loosen the adjusting locknut; and back 
off the adjusting screw one or two full turns. Tighten locknut and retest. If pressure is too low, rum 
adjusting screw further into the relief valve plug. thereby increasing the tension on the relief valve spring. 
When the valve has been satisfactorily adjusted. tighten the locknut and lock wire the crown nut to the 
drilled ear projecting fromihc valve mounting boss. 

7-55. Oil Screens. The oil screens are the pressure screen. located in a dome shaped housing, above and 
between the magneros and the suction screen located in the lower aft section of the sump. These screens 
should be cleaned at each oil change to remove any accumulation of sludge anQ to examine for metal filings 
or chips. If metal particles are found in the oil screens. the engine should be examined for internal damage. 

POWER Pl.ANT 
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a. To remove the pressure screen, remove oil temperature electrical lead or the temperature bulb and the 
cap screws securing the housing. Note the location of the screws as the round mlister head screw, if installed, 
must be returned to upper right comer of the housing. If the mlister head screw is not reinstalled in the same 
hole from which it was removed, it is possible to crack the mounting flange of the vacuum pump. 

b. With the housing and screen removed, clean and inspect both items, check the mating surface of the 
housing and accessory case of gasket particles. 

c. Insert the screw into the housing so that the screw fits flush with the housing base. Using a new 
gasket, secure the housing to its mounting pad and torque cap screws to 75 inch pounds. 

d. The suction screen is removed from the sump by removing the hex head plug at the lower aft part of 
the sump. Clean and inspect the screen and gasket, replace the gasket if over compressed or damaged. Insert 
the screen fully into the sump, install gasket and plug. Safety the plug. 

7-56. Oil Cooler. 

a. When conducting a routine engine inspection, the oil cooler(s), lines and fillings should be checked 
for the following: 

I. Oil cooler line attachments should be examined to be certain that all are tight and there is no 
indication of cross-threading. (See c, below. for oil line torque.) 

2. Oil lines must have adequate clearance and be properly aligned. 
3. Oil line supports should be tight, properly positioned and if worn should be replaced. 
4. Oil cooler should be checked for leakage or distorted cells. 
5. Cooling rms should be clean and undamaged. 

b. During each engine overhaul, at indication of high oil temperatures or during a 500 hour inspection, 
the oil cooler should be removed, cleaned and checked for damaged fins and cells. When replacing the cooler, 
properly align and do not over tighten the mounting bolts so that the cooler would be damaged. While the oil 
cooler is removed, the oil lines should be disconnected and flushed. 

c. If it is found that oil is leaking around the line compression nuts, check that the nuts are tightened to 
125 inch pound wet torque or the nut may be backed off, retightened finger tight, plus a 3/4 tum. Do not over 
torque. 

d. Should oil continue to leak, it may be necessary to replace the seal rings. Also remove the 
compression nuts and inspect the line ends in the area of the swaged ferrules for collapsed tubing. This 
condition may be observed by looking into the tubing ends. Should the tubing show indications that it is 
collapsed and new seal rings and proper torque does not stop leakage, the oil lines should be replaced. Also 
inspect the surfaces of the mating fittings for damage. 

Revised: 8115198 
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7-57. Recommendations for Cbanglng Oil. (Refer to latest revision of Lycoming Service Bulletin No. 480 
and Lycoming Service Instruction No. 1014.) 

CAlITION 

Do not introduce any trade additive to the basic lubricant unless 
recommended by the engine manufacturer. 

a. Oil Change Intervals. 

(I) For engines equipped with full-flow oil filters, change the oil and filter each 50 hours of engine 
operation or every four months, whichever comes fIrst. 

(2) For engines relying upon pressure screen filtration alone, change the oil and clean the pressure 
and suction screens each 25 hours of engine operation or every four months, whichever comes fIrst. 

b. Ashless Dispersant (Detergent) Oil. 

(I) With the exception of turbocharged engines, new or newly overhauled engines should be broken 
in on straight mineral oil for the fIrst 50 hours of operation, or until oil consumption has stabilized. Lycoming 
oil additive PIN LW-16702 may be used. Mineral oil must also be used following the replacement of one or 
more cylinders until the oil consumption has stabilized. Attempting to break-in normally aspirated engines 
with detergent oil may result in high oil consumption as the additives in some of these oils can retard the 
break-in of the piston rings and cylinder walls. 

(2) AU new or newly overhauled turbocharged engines must be broken in and operated only with 
ashless dispersant (detergent) oil. 

(3) In engines that have been operating on straight mineral oil for several hundred hours, a change to 
ashless dispserant oil should be made with a degree of caution, since the cleaning action of some additive oils 
will tend to loosen sludge deposits and cause plugged oil passages. When an engine has been operating on • 
straight mineral oil and is known to be in excessively dirty condition, the switch to ashless dispserant oil 
should be deferred until after the engine is overhauled. 

(4) When changing from straight mineral oil to ashless dispserant oil. the following precautionary 
steps should be taken: 

(a) Do not add ashless dispserant oil to straight mineral oil. Drain the straight mineral oil from 
the engine and fIll with ashless dispserant oil. 

(b) Do not operate the engine with ashless dispserant oil longer than fIve hours before the fIrst 
oil change. 

(c) Check all oil screens for evidence of sludge or plugging. Change oil every ten hours if sludge 
conditions are evident. Resume normal oil drain periods after sludge conditions improve. 

POWER PLANT 
PA·24-180 
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Trouble 

Foilure of .ngine to 
start. 

(S·200 mapeto. only) 

TABLE VlHU. TROUBLESHOOTING CHAJtT 
(ENGINE) 

c.u.. 

Lad< of fuel 

Undcrprimiq. 

<>-priming. 

Incorrect tbrottle sortinf. 

Def.ctive spark pi ..... 

Defective ignition wire. 

Improper opotation of 
magneto to brnl<cr poinO. 

Magnetiz.d impulse eouplinJ • 
left magnet., only. 

Frozen spari< pi", .1.ctrOde •. 

.\tlXture control in Idle cut-
off. 

Internal foilur •. 

Broken contact spring. 
Improper switch wirin, for 

I.ft magneto starting. 
Shorted ilnition SWitch or 

loose ground. 

2 B21 

Remedy 

Check fuel sysrcm for 
leaks. 

Fill fael WIk. 
CInD dirty lincs •• tnincrs. 

or fud cocks. 
Prime ,.;m two or tiIrft 

srrokcs of primer. 
Open throttl. and ·'unload" 

..,.;ae. 
Open throttl. to on .... nth 

ofio .... 
Clean and adjust or replace 

spark pi", or plup. R.fer 
to Puagnph 7·S 1 for spark 
pi", pp adjusan.no. 

Check ,.;th .I.eme "' .... 
and replac. any def.ctive 
wires. 

Check internal cimiq of 
magneto. Check pomo. 

Dem .... etiz. impulse couplinJs. 

Replac. spark plllJl or dry OUt 
removed pi ..... 

Open mixture conuol. 

Ch.ck oil sump screen for metal 
particles. If found. compl.:e 
overhaul of the engine may be 
indicated. 

Replace capilcitor. 
Re"Vcne mqneto switch wlrn 

Cbeck and replace or repair 

POWER PLANT 
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Trouble 

Failure of CDlPDe to iclle 
properly. 

Low powu IIIId WI .... n 
nlDIIinI cnpne. 

.. -
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TABU VUolD. TJlOUBLISHOOTING ClART 
(INGlNI) (CODe) 

Caue Remocly 

hl<otrect c:orbumor idle Adj .... throttle _p to 
adjuIanCDt. obtaiJI correct icIle. 

Idle 1IIixtIIn:. Adjlllt mixture. Refer to 
.....e lIWIufactun:r's lwId· 
book for proper plOCCdure. 

Leak in die iDduction synan. TiP .... aU COlUlecQoas in the 
iDcbaction system. RepW:c 
1liiy pIttS tbar are defective. 

Low cyliDdcr compression. Check cyliDder compresaion. 
F wlty ignition systmI. Cbcck entire iplition system. 
Open primer. Lock primer. 
Improper spark pluS scttiDf Check spari< pI ... pp. 

for altitude. 
Dirty air fdtcr. Clean, refer to Parqraph 7·Z'. 

Mixture tOO rich; indicated Check primer. RcadjllStlllCDt of 
by slagisb CDfiDe carbumor by authorized 
opcraaoa, red cxbaIIIt pcnolUlCl iDdicated. 
flame ..,d black SIIIOkc. 

Mixture tOO lcaa; iDdicated Cbeck fuelliDes for dirt or 
by ovallcaliDtl or back· odler restrictions. Check 

firins· fuel supply. 
Leaks iD iDduction system. TiPren aU cOllDectioDS. Re' 

place defecti¥c partS. 
Defective spari< plup. Clean or repw:e spark pi .... 
Improper .... de of fuel. F ill rank with recommended 

pde. 
M ...... o breaker pOina aot CI .... poiDa. 

wotkins pruperly. Cbeck intemal tiInins of 
moeneto . 

Defective ipition wire. Cbeck WIre with electric 
tester. Repw:e defective 
WIre. 

Defective spark pI ... Replace connectors on spark 
term.ina1 connector'S. plul wire. 

Restriction in exhau.st Check for loose muffler baffles. 
system. 

Improper iplition amins. C~eck magnetos for triming ilftd 
synchronization. 
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Trouble 

Failure of _,.me 10 

develop fuU power. 

Rough running ellJiae. 

Low oil pressure. 

TABLE VlFID. TROUBLESHOOTING OIART 
(ENGINE) (cont) 

c.... 

Throttle lever OUt of 

adjustma". 
Leak in induction systeIII. 

RcsaioUon in cuburetOr 
air scoop. 

Improper fuel. 

Prope\lcr JOvcmor PUt OUI 
of adjustment. 

Faulty ipition. 

Cracked engine mounD. 
Unbalanced propeller. 

Bcal propeller bladcs. 
Defeotive mounting. 
Lead deposit on spark 

plug . 
. \\alfunotioning engine. 

I nsuffiClent oil. 
Dirty oil screens. 
Defect;ve pressure PIle. 
Air lock or dirt in relief 

valve. 
leak in suc:tlon line or 

pressure line. 
High olllemperarure. 

Slopp",e in oil pump intake 
passage. 

Worn or scored bearings. 

2 823 

Remedy 

AdjUSt Ihronle !eYer. 

TiBbml all conneotions, and 
replace defectift parts. 

Examine air scoop and reo 
move restriction. 

Fill tank with recommended 
fuel. 

Adj_ JOYcmor. 

Tipren all connections. 
Check sy>tem. Check ignition 
riming. 

Repair or repalcc engine mount. 
Remove propeller and have it 

checked for balaace. 
Check propeUct for ttack. 
InsWI new mounltng bushings 
Clean or replace plugs. 

Check entire engine. 

Check oil supply 

. 

Remove and clean oil screens. 
Replace g",e. 
Remove a.nd clean oil pressure 

relicf valve. 
Check gasket between accessory 

hous"'g crankcase. 
Sec ··High Oil Temperarure·· 

in Trouble Column. 
Check line for obstruction. 

Check sumon screen. 
Overhaul. 

POWER PLANT 
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TABLE VII-III TROUBLESHOOTING CHART 
( ENGINE ) (cont) 

Trouble Cause Remedy 

High oil temperature Insufficient air cooling. Check air inlet and outlet 
deformation or obstruction 

Insufficient oil supply. Fill oil sump to proper le\el. 
Clogged oil lines or Remove and clean oil screens. 

screens. 
Failing or failed bearing. Examine sump for metal 

particles and. if found. 
overhaul engine 

Defective thermostats. Replace. 
Defective temperature gauge. Replace gauge. 
Excessive blow-by Usually caused by weak or 

stuck rings. Overhaul 
I mproper engine operation. Check entire engine 

Excessive oil con- Failing or failed bearing. Check sump for metal particles 
sumption and. if found. overhaul of 

engine is indicated 
Worn or broken piston Install new rings 

rings 
Incorrect installation of Install new rings. 

piston rings. 
External oil leakage. Check engine carefully for 

leaking gaskets. ··0·· 
rings or sand holes 

Leakage through engine fuel Replace fuel pump -0·· ring 
pump vent 

Engine breather or vacuum Check engine and overhaul or 
pump breather. replace pump 

Inaccurate pressure Cold weather In extremely cold weather oil 
readings pressure readings up to 

100 pounds do not necessarily 
indicate malfunctioning. 

Overpriming. Cold weather. Open throttle and unload engine. 

Inaccurate pressure Cold weather. High or low pressure readings 
readings. due to extremely cold weather 

are not necessarilv a mal-
function. Small and long oil 
lines will not transfer pres-
sure readings accurately until 
engine is quite warm. 

ISSUED: 8/18/72 
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SECTION VIIA 

POWER PLANT PA-24-250 AND PA-24-260 

7A-1. Introduction.

This section covers power plants used in the PA-24-250 and PA-24-260 and is comprised of instructions
for the removal, minor repair, service and installation of the engine cowling, propeller, propeller
governor, engine, engine shock mounts, induction system, ignition system and lubrication system 

7A-2. Description.

The PA-24-250 and PA-24-260 Comanches are powered by a Lycoming engine of either 250 or 260
horsepower. (See Table II-I.) Engines are 0-540 series or IO-540 series which are six cylinder direct
drive, wet sump, horizontally opposed, air-cooled, and are designed to operate on 91/96 (minimum)
octane aviation grade fuel. 

Cowling completely encloses the engine and consists of an upper and lower section. Side panels lift up
to allow access to the engine. 

The propeller may be a constant speed McCauley or Hartzell unit controlled by a governor mounted on
the engine supplying oil through the propeller shaft at various pressures.  Oil pressure from the governor
moves the blades into high pitch (reduced RPM) and centrifugal twisting movement of the blades tend to
move them into low pitch (high RPM) in the absence of governor oil pressure. 

The induction system consists of a wet type air filter on the early models or a dry type air filter on the
later models and a MA-4-5 Marvel-Schebler carburetor or a Bendix fuel injection unit. The engines are
normally aspirated with no restrictions on maximum power output. 

Bendix Scintilla S6LN-20 series and S6LN-200 series magnetos are installed with their associated
components. The S6LN-20 series magnetos incorporate a single breaker and an impulse coupling
installed on the left magneto. The S6LN-200 series magneto system consists of a single contact magneto
on the right side of the engine and a dual contact magneto on the left, to obtain the retard spark
necessary for start. A starting vibrator, magneto switches and starter switch complete the system 

In addition to the previously mentioned components, each engine is furnished with a 12-volt starter, a
12-volt, 35-ampere or 50-ampere generator or a 70-ampere alternator; a vacuum pump drive and fuel
pump. 

The lubrication system is of the pressure wet sump type. The oil pump, which is located in the accessory
housing, draws oil through a drilled passage leading from the oil suction screen located in the sump. The
oil from the pump then enters a drilled passage in the accessory housing, which feeds the oil to a
threaded connection on the rear face of the accessory housing, where a flexible line leads the oil to the
external oil cooler. Pressure oil from the cooler returns to a second threaded connection on the accessory
housing from which point a drilled passage conducts oil to the oil pressure screen or filter. In the event
that cold oil or an obstruction should restrict the oil flow to the cooler, an oil by-pass valve is provided to
pass the oil directly from the oil pump to the oil pressure screen or filter. 

The oil pressure screen or filter element, located on the accessory housing is provided as a means to
filter from the oil any solid particles that may have passed through the suction screen in the sump. After
being filtered in the pressure screen or filter, the oil is fed through a drilled passage to the oil pressure
relief valve, located in the upper right side of the crankcase in front of the accessory housing. 
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This relief va"e regulates th~ engine oil pressure by allowing excessi\e oil to return to the sump. "hlle 
the balance of the pressure oil is fed to the main oil gallery in the right half of the crankcase Residual oil is 
returned b~ gra\ity to the sump where. after passing through a screen. it is again circulated through the 
eng me 

7A-:'. Troubleshooting. Troubles peculiar to the power plant are listed in Table VilA-Ill in the back of 
this section. along with their probable causes and suggested remedies. When trOUbleshooting engmes. 
ground the magneto primary circuit before performing any checks on the ignition system 

7 A-4 Engine Cowling. 

7A-5. Remo.al Of Engine Cowling. (PA-24-250 and PA-24-260. Serial !\os 24-1 to 24-4782 incl. and 
24-4784 to 24-480:' incl.) 

a Ascenain that the master s" itch and mag ,~switches are in the OFF position 
b. Release the three cowl fasteners on each SIde of the engine compartment 
c Remo\e allaching screws from the top co,,1 at the firewall and nose cowl 
d Disconnect cowl allachment straps from top cowl. 
e Remove the two allaching nuts. washers and screw securing the top cowl channel to firewall 
f Lift the top cowl from the engine assembly 
g Disconnect the air bellows from air filter by loosening the quarter turn fasteners 
h Disconnect all drains and holes allached to the bOllom cowl 

Disconnect the two support tubes from the ball am cowl 
1 Disconnect the nose gear door retraction rod at the nose gear strut 
k Remove allaching screws from bOllom cowl by pulling down and forward 

7 A-6 Cleaning. Inspection And Repair or Engine Cowling. 
a Ckan cowling with a suitable cleaning sohent and wipe dry with a ckan cloth 
b Inspect cowling for dents. cracks. loose ri\elS. elongated holes and damaged or mi"ing fastene" 
c Repair all defects to pre\ent further damage. 

7 A- 7 Installation Of Engine Cowling. (p A-24-250 and PA-24-260. Seria I "0' 24-1 10 24-4 7~ 2 i ncl . and 
24--1n4 to 24-4RO.~ inel ) 

a Po,ition the lower cowling and secure with screws to the firewall bulkhead 
b Allach the two support tubes to the aft section of the lower COWling. 
c. Attach the nose gear door retraction rod 10 the gear strut. 
d Connect air hoses and drain lines to the bOllom cowling. 
e Attach the carburetor air bellows to the air filter with quaner turn fasteners 
f Position the top cowl on the nose section and secure the two cowl channels to the fire\\all with 

screw'-J. "ashen and nuts. 
g Secure the top cowling to the firewall bulkhead and nose section with screws 
h Attach the top cowl hold down straps to each cowl support channel 

ISS lED: 8/18/72 
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7 A.a. a ...... vai Of En..,. CowliD .. (PA·2+260. Scri&l Nos. 24-4783 and 24-4804 and up.> 
.. Ascenain that the muter swireb and mapero switches are in the off position. 
b. Rdeue the rhRe cowl fute ..... on each side of the eqine compartment. 
c. Remove attaching screws from the rap cowl at the fm:wa.U. 
d. Remove attachinl screws from the nose section partinJ su~.c ... 
e. Remove the twO .tt&chin, nutS. ",amen and screws securing the tOP cowl channel to f"ewa.ll. 
f. Lift the tOP cowl from the ensine wembly. 
I. Disconnect nose .... door act\Iatiag rods. 
h. Disconnect cowl ilap control cables. 
I. Disconnect .... door frame channels from fuewall and attacbment maps by removing screws. 
j. Disconnect drain lilies from bottom cowl. 
k. Remove bottom cowl by removing screws securing it to the firewa.ll. 

-; A·9. Cleminl. Impection And Repair Of EDlin. Cowlinl. 
•. CICIIII cowling with a suitable cleaning solvent and wipe dry v ~ a clean cloth. 
b. Inspect cowling for denrs. cracks. loose riyetS. elongated ho ... and dam .. ed or missing fasteners. 
c. Repair all defects to p ....... nt further dam .... Fiberslass repair procedures may be .ccomplished 

according to Fiberglass Repain. Section IV 

7A·10. Installation Of Enlin. Cowtins. (PA·2+260. Serial 1'1,,,. 24-4783 and 24-4804 and up.> 
.. Position the bottom cowling and secure with screws to the fuewa.ll bulkhead. 
b. Secure the gear door frame cbannels to the fIR"'a.lI and engine mount maps uSlllg Ituchlll!! 

screws. 
c. Connect cowl flap control c.bles to flap actUating arms. 
d. Connect .... door actuatmg rods to doors. 
t. Connect dn.in tubes to outlet In bottom cowl. 
f. Position tOP cowl on cncinc assembly 
g. Attach the cowl support channels [0 the fuewail with screws, washers.and nuts. 
h. Secure the cowl nose :section halves with screws. 
I. Secure tOP cowl to flRWa.il bulkhead wlIh scr~. 
!. Adjust nose gear door. (Refer to Section IV ) 
k. Secure side panels with fa.stcncrs. 

7 A·II PropeDer. 

CAUTION 

Before performing any service functions on the propeller. ascena.in that 
the master SWitch is "OFF", the magneto switches uc "OFF" 
<grounded> and the mixture control ,. In the ··IDLE C1JT -OFF·· 
position. 

POWER PLANT 
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11 
12 

2 
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;~ 
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I 
! 
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4 2 

, BOLT 
2 PLAIN WASHER 
3 SELF-LOCKING NUT 
• Sf ~R RING GEAR SUPPORT 
6 SPINNER ADAPTOR RING 
a ··0" RING SEAl. 
7 PROPELLER 
B HUB MOUNTlNG BOLT 
• WASHER 
'0 SPINNER 
, t TAUSS HEAD SCREW 
12 FIBER WASHER 

FIGURE 7A·1. PROPELLER INSTALLATION (MCCAULEY) PA·24-2S0 

7A·12. Removal Of Propeller. (McCallicy) (PA-H·2S0) (Refer to Fig1.tre 7A·1 ) 

NOTE 

In some manner idennfy the posItion of each part in relation to the 
other to faciliute tnlUllanon. 

a. Remove [he spmner ( 10) by removinl the screws ( 11) tha.t secure It to the spm.ncr bulkhead (5) 
b. Place. drop pan under the propeller to ca"h oil spilUgc. 
c. Cut the safety wire around the propeller mountin@: bolts (8) and remove the bolts from me engine 

crankshaft tlangc. 
d. Pull the propeller frem the engine crankshaft. 
c. Remove the propeller "0" ring (6) from the propeller hub bore. 
i The spinner bulkhead (S) may be removed from the starter ring geu ( .. ) by removmg nu[S. washers 

and bolts 

2 C7 
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r I 

( C""::!;. II II 1- (. ) ] 

? A_ ~ 
~~ 

~. 
Exaggerated view of nicks in .".. ~ 

Exaggerated view of nick 
leading edge ~ In face of blade 

. 

./ A_ / 

~~ Recommended method for reo 

(-j moving nicks by riffle file and SECTION AA-

~f. O"ocus ctoth Blend deepest portion Nick In face of bla 

of nick into leading edge align- by tile ann crocus 

ment with smooth curves recommended , 
FIGURE 7A-2. TYPICAL NICKS AND REMOVAL METHOD 

7A-I3. Cleaning, Inspection and Repair or Propeller. (Refer to Figure 7A-2.) 
a. Check for oil and grease leaks. 

de removed 
cloth as 

b. Clean the spinner. propeller hub interior and exterior. and blades with a non-corrosive solvent. 
c. Inspect the hub parts for cracks. 
d. Steel hub parts should not be permitted to rust. Use aluminum paint to touch up. if necessary. or 

replace during overhaul. 
e. Check all visible parts for wear and safety. 
f. Check blades to det~rmine whether they turn freely on the hub pivot tube. This can be done by 

rocking the counterweights or blades back and forth through the slight freedom allowed by the pitch 
change mechanism. If they appear tight and are properly lubricated. the propeller should be disassembled 
by an authorized Service Center. 

g. Inspect blades for damage or cracks. Nicks in leading edges of blades should be filed out and all 
edges rounded. as cracks sometimes start from such places. Use fine emery cloth for finishing. 

h. It is recommended that for severe damage. internal repairs and replacement of parts. the propeller 
should be referred to the Manufacturer or Certified Repair Station. 

i. Grease blade hub through zerk fitting (Hartzell propeller only). Remove one of the two fittings for 
each propeller blade. alternate the next time. Apply grease through the zerk fitting until fresh. grease 
appears at the fitting hole of the removed fitting. Care should be taken to avoid blowing out hub gaskets. 

ISSUED: 8/18/72 
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7 A-14. lnstaIJation of Propeller. (McCauley) (pA.24-250) (Refer to Figure 7 A·I.) 

CAUTION 

Ascertain the Master Switch and Magneto Switch are in the "OFF" position 
and the Mixture Control is in the "IDLE-CUT-OFF" position. 

a. Position the spinner bulkhead ring (5) against the starter ring gear support (4) s.o that one arrow lines 
up with the TCI on the front face of the support. 

b. Secure the spinner bulkhead to the starter ring gear supp"rt with 12 bolts ( I ), 12 nuts (3), and 24 
washers (2) (one under the bolt head and one under each nut). Carefully tighten nuts uniformly, to torque 
limits, shown in Table VIlA-I. 

c. Clean the propeller and engine flanges. 
d. Observe the starter ring gear to make sure it is mounted properly on the engine crankshaft flange. 

The crankshaft flange is stamped with "0" mark and the starter ring gear is likewise identified by an "0" 
mark. Upon installation of the starter ring gear, the markings shall be mated to insure proper installation. 

e. Insert the "0" ring in the groove of the propeller (7) hub bore. Make sure that the "0'· ring i ... ot 
twisted and is liberally coated with clean lubricating oil. 

NOTE 

Some McCauley propellers may be found in use with a counterbore in the 
hub instead of an "0" ring groove. When installing these propellers, always 
insert the "0" ring in the counterhore and push it to the bottom. Never slide 
the "0" ring on the crankshaft pilot. 

f. Raise the propeller and line up the arrows on the hub flange outer diameter with the short bushing in 
the crankshaft flange. Engage the pilot in the hub, making sure that face of hub flange is parallel with the face 
of the crankshaft flange, then push the propeller in. Make sure that the bolt holes engage the bushings. 

CAUTION 

It is important that the propeller be seated against the crankshaft flange with 
a straight push. Rotating or cocking it on will cause damage to the "0" ring 
and oil leakage will result. Particular care must be taken while installing 
hubs having a counterbore to prevent damaging the "0" ring or displacing it 
so that it is lodged between the flange faces. The latter condition will be 
indicated by, nontracking of the blades immediately after installation. 

g. Slide washers (9) on bolts (8) and tighten bolts uniformly all around to the torque limits oITable 
VilA-I and safety wire bolts. 

h. Check blade track. (Refer to paragraph 7 A-22.) 
I. Slide spinner (10) over the propeller, align screw holes with the nuts in the bulkhead, and install 

washers (12) and screws (II). Tighten to the torque given in Table VilA-I. 

Revised: 8115198 
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) 4 

~8 

2 

1 SPINNER 
2 BLADE 
3 WASHER 
• SPINNER ADAPTOR RING 
6 ENGINE STARTER GEAR 
6 BOLT 
7 WASHER 
B HUB MOUNTING BOL.l e 
9 NUT 

10 "0" RING SEAL. 
11 PROPELlER MOUNTING SHIM 

FIGURE 7A·3. PROPELLER INSTALLATION (HARTZELL) PA·24-250 

7 .... ·13 Removal Of P1'opeller. (HartZell) (PA·H-Z'O) (Reier to Figure 7A.3 ) 

NOTE 

In some manner identify the pOSition of each pan in relauon to the 
otner to facilitate Installation. 

a. Ascertain that the muter switch a.nd magneto switches are III the OFF position. 
b Remove the spinner (1) by removing the screws that secure it to the spinner bulkhc:ld (4-) 

c. Place a drIp pan under the propeller to catch oil spLll~e. 
d. Cut the saiety wire around the propeller mounting bolts (8) and remove them from tile er.gint:' 

crankshatt rlange 
c:. Pull the propeUcr irom the engme c:r:ulKshatr 
i. Remove the pro~eller ·0" ring (10) and shim (11) from the engine flange 
g. The sptnner bulkhead (-+1 rna\" be removed from the starter ring g~:lr (8) by re:novlng nuts. wasne:"s 

and bolts 

POWER PLANT 
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7 A-I (I Cleaning. Inspection And Repair. 
The instructions for cleaning. inspection and repair of the Hartlell propeller are the same as those gi\en 

lor the McCaule) propeller in paragraph 7A-D 

7 A-17 Installation Of Propeller. (Hartzell) (Refer to Figure 7 A-~ ) 
a Po, it ion the spinner bulkhead 14) against the starter ring gear suppon (5) so that one aTrO\\ line, 

up with the TCI on the front face of the suppon. ~ 
b Secure the spinner bulkhead to the starter ring gear support with 12 bolts (0). 12 nuts (91. and 24 

washers (~) (one under the bolt head and one under each nut) Carefully tighten nuts uniform" to tor4ue 
limits shown in Table VilA-I 

c Clean the propeller and engine flanges 
d Obsene the starter ring gear to make sure it is mounted properly on the engine crankshaft flange 

The crankshaft flange i, stamped with an "0" mark and the starter ring gear is likewise identified b) an 
"0" rna rk L; pon insta lIa tion of the sta rter ring gear. the mark ings sha II be mated to insure proper installation 

e I"'tall "0" ring (101 and shim (II) on engine shaft 

CAUTIO" 

It is absolutely essential that shim ( II) be installed. as failure to do '0 

rna) result In failure of the mounting bolts due to relati, e movement 
of the two flanges 

f Raise the propeller into position with the engine and slide the propeller onto t he propeller mounting 
bushings 

g Install the hexagon-head propeller hub mounting bolts in the propeller hub and tighten them to 

the tor4ue gi\en in Table VilA-I 
h Check blade track I Refer to paragraph 7 A-22 ) 

Salet,-\\ire the mounting bolts and install 'pmner 

7 A-18 Removal Of Propeller. (PA-24-260) (Refer to Figure 7 A-4 ) 
a Ascenain that the master switch and magneto s"ltches are in the OFF po,ition 
b. Remo\e the ,pinner III b, remm·ing the screws that secure it to the spinner bulkhead 110) 
c On atrplanes with serial no, 24-478~ and 24-4804 and up. remme engme c,mling (Refer to 

paragraph 7 A-~ ) 
d Place a drip pan under the propeller to catch oil spillage 
e Cut safety wire around the propeller mounting studs (7) and remo'·e the stud, from the engine 

flange The nuts are frozen and pinned to the studs. so the studs will turn with the nuts 
f Pull the propeller from the engine shaft 
g Remme the propeller O-ring (9) from the propeller hub O-ring groo,e 
h The 'pmner bulkhead 110) may be remo'ed from the ,tarter ring gear (II) b, remm 109 nUh. 

\\a,he" and bolts 

ISSl:ED: 8/18/72 2en 
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I. '~'''1I11t ,. "0"1..1.'11 .L,. ... DI ,. L.ClW ",TCH AIIJUITMlloiT .. 1.0CII NUT , . ....... , "TT"," 

e. 'U' 
7. JTUII 

I. ItO"" .. "'N .. "0'· ""'t. I'AL. 

". ,"'''N,II "'O"'''~O'' 11'"11 
II. '''.'NC ST.-TIlt GI"'. 

FIGURE 7AJ.. PROPELLER INSTALLATION (HARTZELL) PA·24-260 

7A·19. C1eaomg.lnspc<:tioD ADd Repair. 
The instructions for cleaning. Inspection and repair of the PA·Z ... Z60 Hartzell propeller are the same .. 

[hose given for the ."IcC."ley propeller used on the PA·Z4-Z~O. (Refer [0 par2flraph 7 A·13.l 

7 A·ZO. Installation Of Propeller. (PA·24-Z60) (Rder [0 Figure 7 A4.) 
•. Clean propeller and engme flanges. 
b lnstall spinner bulkhead (10) on saner ring gear (11) and torque bolu co speCifications given In 

Table VilA·!. 
c. Observe the starter ring gear to make sure it is mounted property on the engine crankshait flange. 

The cnnksh&ft tlangc 15 stamped with ill1 "0" marie. and the starter ring gear is likewise idcntiiicd by an 
"0" mark. Upon installation of the starter ring gear, the markings shall be mated to insure proper 
Insu.llaoon. 

d. Lubncate and insu.ll Q.ring (9) in the propeller hub Q.ring groove. 

POWER PLANT 
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e. Mount propeller on eDgine. Screw each stud (7) intO its matinS flaqe bushing a few thrnds at a 
time until all are tight. Torque bolts to specifications si"cn in Table VilA·!. Safety the mounting bolts with 
MS20995C41 wire. routinS the wire through the lock pills (8). 

f. Cbeck blade mck pet pangn;>h 7,\·22. 
g. Check low pitch blade angle. (Refer to paragraph 7A·21.) 
b. I nsWl eDJlIIe cowling if remo.ed. 
i. Install spinner (1) and secure with screws. 

7A·21. Adjusana" Of Low Pircb Blade ADtle Stop. 
a. Tbe propeller com .. from ,he factory with the low pitch stOp adjusted for proper blade angle. If. 

bowever. this adjustment bas been disturbed. the following procedure is si"cn for obtaining blade angle, 
1. The blade angle (Refer to Table Vll,\·[) is dermnincd by placing a propeller protractor on the 

face side of the propeller. at the 30 inch station. as measured from the bub center line. Tbe blade must be 
horizontal. 

2. The low pitch stop adjwanent is made by a screw in the nose of the propeUer cylinder. 
Roatin, the screw dockwlSC inc:reun the low pitch and reduces the Static RP.\t by abou.t 100 RPM. for 
ea.ch half rum; or vice versa. 

b. After the low pitch StOp bas been adjusted for proper blade angle. the go.emor should then be 
adjusted '0 obtain maxunum rared engine RPM dunng rake-off and climb as descnbed ui paragrapb 7 A·27. 

7 ,\·22. Blade T"",k. Blade traCk is the ability of ODe blade tip to follow the other. wbile rotating. in 
almost che sanlC plane. Excessive difference in blade ttack . more than .0625 inch· alay be an indkatlon of 
bent bladeS or improper propeUer installation. Check blade traCk as foUows, 

a. With the cngine shu.t down and blades vmica.1. secure to the wcnft a smooth baud JUSt under the 
tip oi ,be lower blade .. \Io.e the tip iore and att througb Its fuU "bl.de1hake" myel. making small marks 
Wltn 1 pcncLi at each posit10n. Then center che np between these marks Uld scribe a. line on the board for 
'he full width of the "p. 

b. Carefully rota.te propeUer by hand co bnng the opposite blade down. Center the tip and scnbe a 
pencil line as before ~d check that hnes are not separated more th:ut .0625 inch. 

c. Propellers having e:'tceu blade crack should be removed and inspected for bent blades or for partS 
of sheared "0" nng. or forcign ?articles. which have lodged between h'ub and .;:rankshait mouncing bces 
Bent blades will require repair and overhaul of a.s.scmbly 
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TABLE VllA-I 

PROPELLER SPECFlCATlONS 

Blade Angle PA-24-BO 

Blade Angle PA-24-260 

PropeUer RP.\I Setting 

Propeller Torque Limits 

POWER PLANT 
ISSUED: 8118172 

Low Pitch (Hi8b RPM) 
McCauicy 
HanzeU 

Hi8b Pitch (Low RPM) 
McCauley 
HuneU 

Low Pitch (Hi8b RPM) 
Hi8b Pitch (Low RPM) 

Engine Static High RPM 
24-BO 
24-260 

Engine Static Low RPM 
24-250 
24-260 

Description 

Spmner Bulkhead 
Bulkhe.d to Starter 
Ring Ge .. 

Bulkh .. d to PropeUer 
Hub 

Propeller .'r1.ounting 
Bolts 
Studs 

Spinner Attachment 
Screws 

2 C14 

• • H 7 :0.2 • • 14.5 ! 0.15 

32° :!: O.So 
31· to 33· 
15· 
32C" tc )4° 

2575 RPM .\lax. 
2700 RPM .\1"". 

1900 : 25 RPM \lin. 
16OO:!: 50 RPM Min. 

Required Torque 
(Dry) 

100 mch pounds 
22 foot pounds 

55 to 60 foot pounds 
60 to 70 foot pounds 

*0 Inch pounds 
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7A-23. Propeller Govanor. 

7A·24. Removal Of Propeller Govanor. 
a_ Lift the left side panel of die e"li"" cowling. 
b. DISConnect contrOl cable from governor conaol arm. 
c;. Remove the IOvemor mountinJ stud DUG. It will be necessary to raise the governor as the nuu ne 

being removed before the nues can be completely removed. 
d. Remove the mounting guket. If the govemor is to be removed for a considerable length of time 

and &Dother unit is DOt subsaruted. it is advisable to cover the maunan, pad to prevent damag-c caused b~ 
foreim matrer. 

7A-Z5. Insrallation Of Propeller Governor. 
&. Cle;.n the mounting pad thoroughly making very Certain ml[ there ue no foreIgn particles U1 the 

r' -JS around the drive shaft. 
b. Pla.ce the governor maunong gasket in position with the raised portion of the screen fa.cing away 

from the eriline. 
c. Ali&n the splines on the governor sh.aft-with the engine drive and slide the governor in position. 
d. Raise: governor off maunang pad cnol.llh to install wuhen md stut mounting nuts. Torque nuts 

evenly. 
c. Connect the conttol cable end to the governor conttol arm. 
f. Adjust govemor control per panpaph 7A-26 or 7A-Z7. 

7 .... -26. AdjustmGlt Of PropeUcr Governor. (Woodward) (P ... ·24-250) (Refer to Figu ... ; A-;.) 
a.. Start the engine In accordance with the directlons given in Owner's Operating .\1.an'Ja.l and a.llow to 

warm up 
b. Push the "PROPELLER" COCKpit control a.s fu forwud as it will 10. At thiS position the governor 

speed l.djusting control lever will be against the hi-rpm fine adjusting screw. 
c. Observe engine speed. Adjust the governor speed by means of the fine J.d,i'Jsonent screw for 2575 

rpm. To do thlS. release the fasteners and lift the side engine cowling. Rel,case the speed control lever clam? 
screw (.;.) iJld move the lever relative to the cover serrations. Once serration movement in a clockwise 
direction produces a. decrease in speed of 100 rpm; one sernrion counter-<:lockw1.se increases the s?eed 100 

rpm. One revolueon of the hl-rpm fine adjustment screw in a clockwisc directIon decreases eng-me speed 2S 
rpm. counter"'CiocKwise rotation increases engine speed 25 rpm, for each revolution of the screw 

d, After setting the engine rpm at 2S7S, tighten the control lever camping screw. and run the 
self-locking nut on the fine adjusanent screw agalnst the StOP nng projection. Then saiety-v.·ire the head of 
the screw [0 the projection. 

e. Fasten cowling on both Sides. 

2 C15 
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B 6 

I. COWIII 
I. IN ... IIITA •• III ""O.T leliC. 
J. ITO," .,. CLA .... IC"I. 
a. '"ID CO.TIIO ... r..I'IllI C:. .... ,. lelt'w 
•• '"10 CONTIIOL. 1.&'11:. 

I. ,TO""I" 
T. ",. .. _II"" '.NIl ... ....,.T .... T ICJlI. 
I. IMU" IIITAUIIII 

FIGURE 7A-5. WOOOWARO PROPELLER GOVERNOR ADJUSTMENT POINTS 

7A·27. Adj .......... t Of Propeller Governor. (HartzeU) (Refer to Figure 7A..s.) 
.. Release the fastenen and lift the left side engine c:owling. 
b. Stitt the engine in accordance with the directions liven in the Owner's Flight :'<Ianual and allow to 

wumu.p. 
c. Push the "PROPELLER" cockpit control .. far forward .. it will go. At this positlon the governor 

speed adjuoting contrOl lever will be against the hi-<pm fIDe adjusting screw 
d. Observe eft8ine speed. Adjust the governor by means of the fine adjustment scr.w for 2H5 RPM 

(PA·Z4-250) or 2700 RPM (PA·Z4-Z60). To do mis, loosen th. fIDe adjustment screw locknut and rum the 
hi""'Pm fUie adjuscncnt screw in I clockwix direction to decrease engine speed and a. counterclockwise 
rotation to increase engine speed. One feYOlution of the fmc adjusanent screw increases or decreases the 
prop.Uer speed approximately 15 RPM. 

e. Aft .. settinc the governor for high RPM, run the self-locking nut on the fIDe adjustment screw 
against the base projection to lock. 

f. Pull the "PROPELLE.R" c:ockpit contrOl aft to the low RPM position. 
g. Observe enJine speed. Set to 1900 RPM (PA·Z4-Z50) or 1600 RPM (PA·Z4-Z60) either bv 

threading the fitting" the governor control arm onto the cable, or by turning it in the dir.ction tending to 
remove the fitting from the able, depending on whethet It is required to d.et .... or inet .... enlin. spe.d. 
respectiv.ly. It will be necessary, of c:ourse, prior to adjusting, to remove the self·locking nut >nd 
diKonncct it from the governor control urn Uld to release the fitting locknut. 

n. Reconnect cable to governor control ann. a.pply fitting locknut md recheck engine !)y moving 
c:ockpit control in and ou, of the appropriate setting. 

i. Secure th. cowling. 

POWER PLANT 
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'. 11"-1 AO"",TIJilCI ICIII'" 
I. ..OC1I NUT 
l. C~"T"O" ...... 
&. COIiTIIOr.. *MIIL 
5 •• f:JIl_ &IU .... 1.T 

FIGURE 7A-6. HARTZELL PROPELLER GOVERNOR ADJUSTMENT POINTS 

7 A-28. Removal or Engine PA-24-2S0. (Refer to Figure 7 A-7 ) 
a Turn off all cockpit switches and disconnect the battery ground cable at the battery. 
b. Move the fuel control lever located on the fuselage floor b.etween the two font seats to the OFF 

position. 
c. Remove engine cowling. (Refer to paragraph 7A·5.) 
d. Drain engine oil if desired. 
e. Remove propeller if desired. (Refer to paragraph 7A-12 or 7A-15.) 

NOTE 

Where a question may arise as where to reconnect hose. line or wire. 
the item at the separation should be identified (tagged) to facilitate 
reinstallation. Open fuel. oil. vacuum lines and fittings should be 
covered to prevent contamination. 

f. Remove air duct from right rear baffle. 
g. Disconnect vacuum hose from vacuum pump. 
h. Disconnect air oil separator drain hose from engine. 
I. Disconnect primer line at flexible hose connection. 

ISSUED: 8(18/72 
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j Disconnect oil pressure line at engine .-
k. Disconnect C) linder head temperature wire from 1\0. 5 cylinder. Disconnect generator leads .. 

generator. remove clamps securing wires to engine and draw them aft to the firewall. 
m. Disconnect spark plug leads from top spark plug of each cylinder and draw them through the rear 

baffles 
n Disconnect manifold pressure line at the left rear baffle. 
o. RemO\e fuel pump blast tube 
p RemO\e fuel line from engine driven fuel pump. 
q Disconnect engine breather hose at engine accessory housing 
r. Disconnect magneto .. p" leads at magnetos 
s Disconnect tachometer cable at engine accessory housing 
\. Disconnect oil temperature wire from accessory housing 
u Remo\e oil cooler lines 
\ Disconect the governor control cable at the governor and remove clamps securing it to engine 
w Disconnect starter lead at starter and remove clamps securing it to engine 
x. Disconnect fuel pressure line from carburetor 
,. Remo\e carburetor inlet line frc :arburetor and fuel pump. 
1 Disconnect the throttle. mixture and carburetor heat controls from carburetor and cable 

attachment bracket 
aa Remove exhaust stacks from engine by removing attaching nuts and washers 
ab Remove bonding straps from engine at side of mount. 
ac To prevent damage to the tail when remo\ing the weight of the engine from the airplane. "ttach a 

stand to the tail skid 
ad Attach a one-half ton (minimum) hoist to the lifting strap and relieve the tension on the engine 

mounts 
ae 
af 

Check the engine for an) attachments remaining to obstruct its remO\al 
Remove the cotter pin. nut. washer. front rudder shock mount and slee,'e from each mOunti. 

bolt 
ag Slide bolts out of attaching points and swing engine free. placing it on a suitable support 

7 A-29 Installation of Engine PA-24-2S0. (Refer to Figure 7 A-7.) 
" Attach" one-half ton (minimum) hoist to the engine lifting strap and lift engine 
b Swing engine into place. positioning the engine mounting lugs so the, align v.ith mount 

attachment points 
c Insert a mounting bolt into the engine mount until its threaded end extends one or t\\O threads 

from the mount itself Insert a shock mount between the engine mounting bracket and the mount Slide the 
mount bolt on through the mount and insert a mount spacer over the bolt and through the engine mounting 
bracket 

d Repeat the procedures in step ··c·· with the remaining three attaching points 
e Install the front engine shock mounts on the bolts and over the forward end of the mount 'pacer. 

check to see that the shock mounts are not binding Install washers and a nut on each mounting bolt 
Tighten the nuts progressivel). following a circular sequence and torque to 40 foot-pounds and safetv' 

f Connect starter cable to starter and clamp cable to left cylinder baffles and engine mount 
g Attach generator leads to generator and clamp them to right ev'linder baffles and engine mount 
h Attach exhaust stacks to engine cylinders using gaskets. washer and nuts 

ISSl:ED: 8/18/72 
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Connect bonding straps to engine and engine mount 
J Connect throttle and mixture controls and adjust per paragraphs 7A-52 or 7A-61 
I. Connect carburetor heat control and adjust per paragraph 7 A-52. 
I Connect go\ernor control cable to governor and secure with clamps 
m Install carburetor inlet fuel line and fuel pressure line 
n I nsta II oil cooler lines 
o Connect fuel lines to engine driven fuel pumps 
p Install spark plug leads and clamp. 
q Connect engine breather hose to engine accessory housing 
r Connect oil temperature wire to accessory housing. 
s. Connect tachometer cable to fitting on engine accessory housing. 
t Connect magneto .. p" leads to magnetos. and safety 
u. Connect manifold pressure line to "0 6 cylinder 
\ Connect primer line 
\\. Connect cylinder head temperature wire to 1\0 5 cylinder 
x Connect oil pressure line to engine accessory housing 
\. Connect air oil separator drain hose to engi.,·, 1ccessory housing. 
7 Connect vacuum hose to vacuum pump 
aa Install air duct on muffler shroud and right rear baffle 
abo Install fuel pump blast tube 
ac Install propeller (Refer to paragraph 7A-14 or 7A-17) 
ad Install the proper grade and amount of engine oil 

'OTE 

Refer 10 latest Lycoming Sen'ice Instruction '\0 1241 

ae Install engine cowling (Refer 10 paragraph 7A-7) 
af Connect batter~ ground cable. turn fuel seleclOr \alve on and turn on auxiliar~ fuel pump Check , , 

for fuel leaks 
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I. ~OI"I!LLIER IOVERNOR 

2. stA,nER RING .E ... R 

3. L"TIIIG STRAP 

4. OIL"LLER 

•• SPARIt PLUG 

I. OIL PRESSURE seRU .. HOUSING 

7. ENGINE 'MOtl( 1oI0UIIT A'S!MILY 

I. EMIIIM! MOUNT 

•• TACHOMETER CAlLE 

10. DErAOSTEA A'R DUCT 

II. IroIANII"OLD PRESSURE LINE: 
12. C .... II. I1EAT DUCT ... ""CUUM DUMP LINE 
14. ENe nill!: IREATHER 

". MU""'LI!III 

". AUXILIARY 'UEL "UMP' 

17. OIL COOLER 

II. [NGI"E DRIVEN 'VEL puwp 

". COTTER P'N 

20. ." 
21. WA!IH!RS 

22. 'HOCK "40UNT 

SKETCH A 23. SLEEYE 

24. IOLT 

Figure 7A-7. Engine Installation PA-24-250 

2C21 

'RE'[II TO 'KETCM AI 

POWER PLANT 
ISSUED: 8/18/72 



INTENTIONALLY LEFT BLANK 

2C22 



PIPER COMANCHE SERVICE MANUAL 

7 A-30. Removal Of Enpne. (PA-H-260. Serial Nos. 2404000 '0 244782 incl. ""d 244784 to 244803 
incl.l (Refer to Figu~ 7,1.-8.) 

•. Tum off >.II cockpit switch .. and disconnect the battery ground cable .. the battery. 
b. Move the fuel contrOl lever located on the fuse. floor between the two front seats to the OFF 

posinon. 
c. Remove -"line cowling. (Refer to paragraph 7A-S.) 
d. Drain e!lline oil if desired. 
c. Remove propeller. (Refer to parqroph 7 A-iS) 

NOTE 

Where I question may a.rise IS where to reconnect hose, line or wire. the 
item .. the sepantion should be identified (...,ed) to facwtate 
reinsa.l.l.ation. Open fuel. oil. vacuum lin.. and fittings should be 
covered to prevent contamination. 

f. Disconnect vacuum hose from va.cuum pump. 
g. Disconnect eriline breather. 
h. Disconnect oil temperature lead and tachometer dnve cable from the ensmc a.ccessory housing. 
I. Disconnect "'""'"to "P" leads and retard lead (left ","",ceo only) from mqnetos. 
J. DiKOnncct cabin heat and defroster Ur ductS from left muffler shroud. 
Ir.. Disconnect fuel pump blase rube. 
I. Disconnect the manifold pressu~ line. No 6 cylinder. 
m. Disconnect fuel pump drain hose from pump. 
n. Disconnect fuel pump inlet and audec lines. 
o. Remove ou cooler lines. 
p. Disconnect ema.ust ga.s temperature probe from No.6 cylinder e~aust stack. 
q. Disconnect staner cable from starter. 
r. Disconnect throtdc. mixture and governor ~nU'ol cables and remove cable clamps. 
s. DiKonnect oil pressure and fuel pressure lines. 
t. Disconnect elecmcal leads from alternator. remove clamps securUtg wires to engine and draw them 

a.ft to the firewa.ll. 
u. DlKonnect cylinder head temperature lead from No.5 cylinder. 
v. DlKonncct bondm, saaps from engine at sides of mount. 
w. Disconnect tOP .park plug Iuds and pull thern aft through the rear cngme baffles. 
x. Disconnect exhaust suck hangen from nOK gear support tubes. 
y. To prevent damage to the tail when removing the weight of the engme from the aLrplane. a.ttach a 

stand to the tail skid. 
z. Attach a. one-half ton (minimum) nOlst to the liftIng sttap and relieve the tension on the engine 

mauna. 

bolt. 

aa. Check the engine for any anachments remaining to obstrUct itS removal. 
bb. Remove the cotter pm. nut. washer, front rudder shock mount and sleeve from each mounting 

~c. Slide bolts our of a.ttaching points and swmg engine free. placl11g it on a SUitabLe suppOrt. 
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"O~LLER 80VEIIIIOR 10. O£,.'OIT£1I DUCT 
'T~TIII IIIIIG G[AR ". C ... BUI HEAT DUCT 

lMeIN[ 8"'''I''L£1 II OIL COOLEII 

LIFTI". 'TIIA" ... AlII INTAKE, "EATER 

INJECTOR NOZZLE P'UEL LIN[ ZOo n.MAUIT STACKS 

'VEL DISTRIBUTOR VALYE ZI. '.NAUIT WU"'LEII 

'''''RII. PLUe ... INJICTOR lIiII.IET 'UEI.. LIME 
ENGIIIE OIL "'LLER H. CABIN HEAT DUCT 

'''-'ltlt PLUG LEAD Z<. 'UEL .. U .... 
ENGINE OIL rill[1I Z'. SOlT 
1"8'NE SHOCI. WOUIIT IIIEP'ER TO SKETCH AI ZO. I[lIen'E MOUNT 
MAIIII"OLO NIE"UIlIi. LillIE 27. COTTEII PIli 
ENe INE WOUIIT U. NUT 
VACUUM LIlli ... • ... H(II5 

T"'CHO .. ['[II C .... L! SKETCH A 

Figure 7A-8. Engine Installation PA-24-260 Serial Nos. 24-4000 to 24-4782 inc\. 

and 24-4784 to 24-4803 inc\. 

2Dl 
POWER PLANT 

ISSUED: 8/18/72 



INTENTION ALL Y LEFT BLANK 

2D2 



• 

PIPER COMANCHE SERVICE MANUAL 

7 A-31 Installation Of Engine. (PA-24-260. Serial ~os. 24-4000 to 24-4782 incl. and 24-4784 to 24480J 
incl.) (Refer to Figure 7 A-8 ) 

a Attach a one-half ton (minimum) hoist to the engine lifting strap and lift engine 
b Swing engine into place. positioning the engine mounting lugs so they align with mount 

attachment points 
c Insert a mounting bolt into the engine mount until its threaded end extends one or two threads 

from the mount itself Insen a shock mount between the engine mounting bracket and the mount. Slide the 
mount bolt on through the mount and insert a mount spacer over the bolt and through the engine mounting 
bracket. 

d Repeat the procedures in step ··c· with the remaining three attaching points 
e Install the front engine shock mounts on the bolts and over the forward end of the mount 'pacer. 

check to see that the shock mounts are not binding. Install washers and a nut on each mounting bolt Tighten 
the nuts progressively. following a circular sequence and torque to 40 foot-pounds and safet~ 

f 
g 
h 

J 
k. 
I 

cylinder 
m 
n 
o. 
p 
q 
r . 
s 
t 
U ,. 
" , 
, 

Attach exhaust stack hangers to nose gear support tubes 
Connect bonding scraps to engine and engine mount 
Connect spark plug leads and clamp to prevent chafing 
Connect throttle and mixture controls and adjust per paragraphs 7A-52 or 7A-61 
Connect carburetor heat control. if installed. and adjusted per paragraph 7 A-52 
Connect governor control cable to governor and secure with clamps. 
Connect electrical leads to the alternator. starter and cylinder head temperature probe. '0 5 

Clamp leads to the right cylinder baffles and engine mount 
Connect oil pressure and fuel pressure lines 
Connect oil cooler lines to engine accessory housing and oil cooler 
Connect manifold pressure line. No 6 cylinder. 
Connect fuel pump inlet and outlet lines 
Connect fuel pump drain hose 
Connect fuel pump blast tube 
Connect exhaust gas temperature probe 1'0 6 cylinder exhaust stack 
Connect oil temperature lead and tachometer dri,'e cable to the engine accessory housing 
Connect magneto .. p" leads and retard lead (left magneto only) to magneto' 
Connect cabin heat and defroster air ducts to the left muffler shroud 
Connect engine breather 
Connect vacuum hose to vacuum pump 
Install propeller (Refer to paragraph 7A-20) 

NOTE 

Refer to latest I.ycoming Service Instruction 1'0 1241 

aa Turn fuel selector valve on and operate auxiliary fuel pump Check for fuel leaks 
ab In'tall engine cowling (Refer to paragraph 7A-7) 

REVISED: 4/10/81 
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7 A·32. RemoYai Of Ensine. (PA·Z4-Z60, Senal Nos. Z4-4783 and Z4-I804 and up) (Refer [0 Fi""e 7 A·9 ) 
a.. Tum off aU cockpit switches and disconnect the battery Bround cable at me battery 
b. .\1.ave the fuel control lever located on the fuselqc floor between the two front Ie2ts to the OFF 

poSition. 
c. Remoye engine cowling (Refer [0 pangraph 7A·8) 
d. Drain engine oil if desired. 
e. Remoye propeller. (Refer [0 paragraph 7A·18) 
f. Remove air ducu from firewall Uld oil cooler. 

NOTE 

Where a question may arise as where to reconnect hose. line or wire. the 
itcm at the separation should be identified (tagged) to facilitate 
reinstallation. Open fuel. ad. vacuum lines and fittings should be 
covered to prevent contamination 

g. Disconnect the manifold pressur.C' tine. ~o. 6 cylinder. 
h. Disconnect magneto "P" leads and rewd lead (left magneto only) from magnetos. 
I. Disconnect tachometer drive cable and oil temperanue lead from the engine acceuory housing 
J. DL5Connect vacuum hoses at vacuum pump 
k. Disconnect oil cooler hoses at aft end of engine. 
I. Di.sconnect elllir.e breather from engine 
m. Disconnect exhaust ga.s temperature lead from No.6 cylinder exhaust sUl.:k. 
n. Di5':onnect fuel pump inlet line at fuel pump. 
o. DlSConnect fuel pressure. oil pressure and fuel flow lines. 
p Disconnect cylinder hea.d temperature lead from No S cylinder 
q. Disconnect the starter cable at the starter, remove cable clamps at the left Side of the engine and 

engine mount, and draw cable aft to che firewall 
r. Disconnect alternator leads at alternator, remove clamps secunng wues to engine and draw them 

ait [0 the firewall. 
s Disconnect Injector heat control cable at air duct. 
t. Disconnect throttie, mixture and propeller governor control cables and remove clamps securing 

them to engine. 
u. Remove bonding straps from engine at sides of mount. 
v. To prevent damage to the tail when removing the wetght of the engine from the airplane. attach l. 

sund to the tail skid. 
w Atuch a onc-half ton (minimum) hoist to the lifting strap and relieve the tenSion on tile engine 

mounts. 
x. Check the engine for any attachmentS remalnmg to obstruct its removal. 
y Remove the .:otter pin. nut, washer, front rudder shock mount and sleeve from each mounting 

bolt. 
z. Slide bolts out of attachlOg points and swing engine free. plaCIng It on a suitable SUpPO". 
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7 A-J3 Installation Of Engin~_ (PA-24-2bO. Serial !\os. 24-4783 and 24-4804 and up) (Refer to Figure 7 A-9 ) 
a. Attach a one-half ton (minimum) hoist to the engine lifting strap and lift engine 
b Swing engine into place. positioning the engine mounting lugs so they align with mount 

attachment points 
c Insen a mounting bolt into the engine mount until its threaded end extends one or two threads 

from the mount itself Insen a shock mount between the engine mounting bracket and mount Slide the 
mount bolt on through the mount and insen a mount spacer o\er the bolt and through the engine 
mounting bracket 

d. Repeat the procedures in step "c" with the remaining three attaching point' 
e Install the front engine shock mounts on the bolts and over the forward end of the mount 'pacer. 

check to see that the shock mounts are not binding. Install washers and a nut on each mounting bolt Tighten 
the nuts progressi,ely. following a circular sequence and torque to 40 foot-pounds and safety 

f Connect starter cable to starter and clamp cable to left cylinder baffles and engine mount 
g Attach alternator leads to alternator and clamp them to right cylinder baffles and engine mount 
h. Connect go\ernor control cable to governor and secure with clamps 

Connect throttle and mixture control cables to the injector and adjustment per paragruph 7 A-/11 
J ~'onnect injector heat control cable and adjust 
k Attach bonding straps to engine and engine mount. 
I Connect cylinder head temperature (!\o 5 cylinder) and exhaust gas temperature t '0 /1 cdinder) 

leads and secure. 
m Connect fuel pressure. fuel flow and oil pressure lines 
n Connect fuel pump. inlet line 
a Connect oil temperature lead and tachometer cable to engine accessory housing 
p Connect magneto .. p" leads and retard lead (Left magneto only) to magnetos 
lJ Connect manifold pressure line ("0.6 cylinder) 
r Connect oil cooler hoses to engine 
s Connect engine breather to engine and clamp 

Connect vacuum hoses to 'acuum pump and clamp 
u Connect duclS to muftler. cabin heat inlet and oil cooler and clamp 
, Install propeller (Refer to paragraph 7A-20) 
w Install the proper grade and amount of engine oil. 

!\OTE 

Refer to latest L,coming Senice Bulletin Instruction 1'0 1241 

, Install cowling (Refer to paragraph 7A-10.) ,. 
auxihar~ 

Connect battery ground cable. turn fuel selector \al\e on. open throttle full and turn on the 
fuel pump. Check for fuel leaks 

7 A--'4 Engine Shock Mounts. Replacement of engine shock mounts. Refer 10 Figures 7 "'-7. 7 A-X and 
7 A-9 for the proper arrangement of engine shock mount assemblies. The lOp shocks are assembled so the 
siher colored ,hock is aft and the gold colored 'hock is forward. The lower shock mounts are installed 
"pposlle of the top shock mounts On airplanes with Senal >;umbers 24-4783and 24-4804 and up. place shock 
mount \\ ith P , J-3049-.~5 in the top aft position and shock mount with P ... J-3049-34 in the top front 
position Pluce the 100,er shock mount, opposite the top mounts Torque shock mount bolts to 450 to 
500 in Ib,. and salel\. 
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24 25 

I. PROPELLER GOVIlIINOII 

2. ST,UTER "'NG GEAR ,. ENGINE ...... 'LEI ,. LI'T INti STIIIAP 

•• INJECTOR NOZZLE FUEL. LIN,[ 

• "UEL DISTRIIUTOR VALVE 

7. 'P ... RK PLU; 

•• ENGINE OIL "LLER 

•• SPARK PLUG lEAO 

10. ENG IHE SHOCII WOUNT (R[FER TO SKETCH Al 

II • ...... NIFOLD ""[SSURE L lilliE 

12. ENG .HE MOUNT ... TACHOMETER CA'LE ... "'ACUUM LIJoIE ... AIR FILTER 1101 ... CA"N HEAT DUCTS 

". EXTERNAL PO..,[II RECEPTACLE ... A,A INT"I.E, H[ATER 

". EXHAUST IotU'P'LER 

2'. EXHAUST OUT LET 

21. EXHAUST STACIIS ... EXHAUST GAS TEMPERATURE PROIIE 26 27 28 
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2'. IOL T ... [NGINE "'OUNT 
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27. ." ... WASHERS 
SKETCH A 

Figure 7 A-9. Engine Installation PA-24-260 Serial Nos. 24-4783 and 24-4804 and up 
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7A-35. Induction SysIUI Air F;u.._ (PA-24-250. Scri&l Nos. 24-103 to 24-1476 iAc.I_) 

7 A-36. Re""""'" Of Air Filrct_ 
a. Loosen the four quarter tum stIlds attaching the flIrer to the air box and retDOft flIter ftOm the 

bottom cowl. 

7A-37. Soni"'I ....... cdofti. This type of mter mus< be inspeCted daily for dirt ""cumulation and proper 
oiling. When it is found necessary to clean the filter (daily when operatiDB in dusry conditions). or if filter 
tequires oiling. the foUowing procedure should be ""complished. 

L Thoroqhly wuh the flIter in peaoleum solftDt. Make certain aU dirt is removed ftOm the futet 
and that the futor is in • serviceable condition. 

b. Dry the mter at room tcmpCfttllR. making cctWn it is thoroughly dry before pro""eding with the 
next step. If the flItet is not dry. the SOIVCDt will prevent the oil ftOm adhering to the smaU surf .. es of the 
filter and thereby deerease its effi",ency. 

c. Immerse the mter in a lisht weicht grade of oil fur a period of five minutes. 
d_ After removli of the mtor from the oil. aUow to drain thoroughly before insulling in the aapw.e. 

7 A-38. IDJtaIIatioD Of Air Filter_ 
l. Position the air meer in the air scoop on the bottom cowl and K~ it with four stud! [0 the a.ir 

box . 

. 7A-39. inducdon Sy.tem Air Fiber. (PA-24-250 and PA-24-260. Serial Nos. 24-1477 to 24-4782 and 
24-4784 to 24-4803 inc!.) 

7 A40. Removal Of Air Filrct. 
l. Release the quarter tum fastenen I.rtaChins: the ajr scoop to the bottom cowl. 
b. Remove:llt filter from the au box by loosening the twO a.na.chu"g studs. 

7 A41. Service Instrucdon_ 
iiI.. The mtet should be cleaned daily when operating In dusty conditions and if any holes or feuS are 

noticed. the filter should be replaced unmediately 
b Remove the fllter ~lcment and shake off loose dirt by tappmg on a hard surface, being careful not 

to damage or crease the selling ends_ 

CAUTION 

Never wash the fLlter element in any liquid or soak in oil. ~ever attempt 
to blow off dirt WIth compr .... d air. 
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7 A-42 Installation or Air Filter. 
a Position the filter on the bottom cowl and secure with studs 
b In,tall air scoop on bottom cowl and secure with quarter turn fasteners. 

7 A-4~ Induction S)stem Air Filter. (PA-24-260. Serial 'os 24-4783 and 24-4804 and up) 

7 A-44 Removal or Air Filter. 
a Loosen the right sidt cowl fasteners and lift cowl 
b Loosen air box door fasteners and open door 
c Pull air filter out of box 

7 A-45 Service Instructions. 
a. Blow filter out with compressed air from the gasket side or wash 10 warm water and mild 

detergent 
b 
c. 

Dr\" thorouehlv 
When oper;ting in dusty conditions inspect filter daily 

7 A-4f> Installation or Air Filter. 
a With the gasket side of the filter down slide it into the air box 
b Ascenain that the retaining springs are holding the filter securel\' 
c Close air box door and secure 
d Clos" cowl and fasten 

7 A-47 Alternate Air Door. The alternate air door located in the induction s~stem. on the right <ide Of_ 
injector air box between the air filter and the injector unit. is to prO\ide a source of air should there be an 
air stoppage through the filter system The following should be checked during IOspeClion 

a All door seals are tight and hinges secure. 
b Actuate the door 10 determine that it is not sticking or binding 
c Check that the spring tension of the door is tight enough to allow the door to remain clo>ed at full 

engine rpm. '·et should there be an air stoppge it will be drawn open 

7 A-48 Carburetor. 

7A-49 Carburetor Maintenance. In general. little attention is required between carburetor O\erhaul< 
Ho\\ner. It is recommended that the following items be checked during periodic inspecllon of the englOe 

a Check tightness and lock wire of all nuts and screws which fasten the carburetor to the engine 
b Check all fuel lines for tightness and evidence of leakage 
c Check throttle and mixture control rods and le,ers for tra\'el. tightness and safety 
d. Clean the fuel inlet screen (Refer to Figure 7A-IO) 
e RemO\e plug at aft position of carburetor and drain anv accumulation of foreign matter 
f Check carburetor air box for wear and full tra,el of heat door 
g Check adiustment of idle mixture and idle speed. 

ISSVED: 8(18(72 
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7 .... ·S0. Removal Of Carburetor. 

7 

1--_-1 
,-_-5 

::1.-_- 4 

FIGURE 7A·l0. CARBURETOR 

o. Remove tric lower cowling as dncribed in parqraph 7 A-3. 

... "urI.. '"1.[''' lelll!!:'! 
,. '1'''''0'''''1..& ... It ... 
6. 101..1 4OJI,IST'A["T 
, ....... 5'" Sc:IU .... 

b. 
c. 
d. 

Disconnect the throttle and mixture control ca.bles from the cuburcror 
Disconnect the cuburctor heat connol cable from the air box. 
Disconnect the carburetor heat au duct from the air box. 

e. Disconnect fuel line from carburetor. 
f. 
g. 

Remove carburetor tram the engIne sump by removing pallock.nuu. nuts and washers. 
Cut safety wire olnd remove bolu nuchlng the air box to the cuburetor. 

7 A'S 1. Installation Of Carburnor. 
a. Secure air box WIth gasket [0 the carburetor using cap bolts and washers. Safety with lock WlIC 

b Insrall gasket and carburetor on the bottom of the sump and secure with washers. nuts ~d pal 
locknuts. 

c. Connect fuel line to carburetor 
d. Connect throttle. mixture and clIburctor heat control cables to carburetor and air box. 
e. Cllnnect carburetor heat a.i.r duct to air box. 
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7A-52. Adjustment or Carburetor Controls. (Refer to Figure 7-6a.) The throllie mixture and carbure. 
heat controls are adjusted so that when the throllie arm on the carburetor is rotated forward against its 
throllie stop and the mixture arm is rotated forward against its full rich stop and the carburetor heat arm 
rotated to the full ram air position. their respective cockpit controls should be .062 of an inch out from 
their full forward stops 

a. Disconnectthrollie control cable at the carburetor and loosen the jam nut securing the cable end. 
b Adjust the linkage by rotating the cable end to obtain the .062 of an inch spring back of the 

cockpit control when the throllie arm contacts it stop: 
c Reconnect the cable end to the control arm and secure jam nu\. 
d. Adjust mixture and carburetor heat control by loosening the castelled nut at the control arms and 

sliding control cable through the stud until the .062 of an inch spring back of the cockpit control is obtained 
when the mixture is in the full rich position and the carburetor heat is in the full ram air position 

e Tighten castelled nut and safety 
f. Pull the throllie. mixture and carburetor heat controls in the cockpit full aft to ascertain that the 

throllie arm contacts the idle screw and the mixture control arm contacts its idle cut-off stop and the 
carburetor heat flap valve is in the full carburetor heat position. 

7 A-53. Adjustment or Idle Speed And Mixture. (Carburetor) 
a. Start the engine and warm up in the usual manner until oil and cylinder head temperatures are 

normal 
b Check magnetos If the "mag-<lrop" is normal. proceed with idle adjustment 
c Close the throllie 10 idle. If the RPM changes appreciably after making the idle mixture 

adjustment during the succeeding steps. readjust the idle speed to the desired RPM 

!>;OTE 

The idle mixture must be adjusted with the fuel boost pump "a"· • d When the idling speed has been stabilized. move the cockpit mixture control "ith a smooth. stead,· 
pull toward the "Idle Cut-OW' position and observe the tachometer for an~ change during the "Ieaning"' 
process Caution must be exercised to return the mixture control 10 the "Full Rich" position before the 
RPM can drop to a point where the engine cuts oul. An increase of more than 50 RPM while "Ieaning out" 
indicates an excessively rich idle mixture An immediate decrease in RPM (if not preceded b~ a momentary 
increase) indicates the idle mixture is too lean. 

e If the above indicates that the idle adjustment is too rich or too lean. turn the idle mixture 
adjustment in the direction required for correction. and check this new position by repeating the abo\c 
procedure Make additional adjustments as necessary. Each time the adjustment is changed. the engine 
should be run up to 2000 RPM 10 clear the engine before proceeding with the RPM check Make final 
adjustment of the idle speed adjustment to obtain the desired idling RPM with closed throllie The abO\e 
method aims at a selling that will obtain maximum RPM with minimum manifold pressure In case the 
selling does not remain stable. check the idle linkage: any looseness in this linkage would cause erratic 
idling In all cases. allowance should be made for the effect of weather conditions and field altitude upon 
idling adjustment 

ISSl'£D: 8/18/72 
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7 A-H. Fuel Injector. 

i A·5 5. Fue! IDjector Maintenance. 
I. In genen.i. little attennon is required between injector overhauls. HOWCveT. it is recommended that 

the following i,ems be checked during periodic mspection of the enline. 
I. Check ",hmess and lock of &II nulf and sc~ which futeD the injector '0 the engine. 
2. Check &II Nel lines for ,,,illness and evidence of leak.,e. A 51i1/ll Nelluin adjacen' to the alf 

bleed nozzles iJ not cause for concern 
l. Check throttle and mixtllre control rods and lcyers for tightness and lock. 
... Remove and clean the injector fuel inlet srraincr at the flf'St 2' hour inspection and each 50 

hour inspection thercUter. Damaged strainer "0" rings showd b. replaced. Torque "'aIRer to 65·70 inch 
pounds. 

b. Tens prove 'hat gasoline which becomes stale due to prolonged sto ..... absorbs oxygen rapIdly 
This stale OXidized gasoline acquU'C:S a very distinctive odor sunilar to varnISh. causes rapid deterioration of 
syntheril: rubtm' puts. and also fanns a gummy deposit on the internal metal parts. This (ondiaon, 
however. does not occur durine: nonnal open non of the IJljector where fresh fuel is being constAntly 
circulated. 

7A-56. Lubrication Of Fuel Inj.OIor. 
a. There is very little need for lubrication nf the injector in the field betWeen regular overc.auls. 

However. rhe cleY1.1 pms used in connection with the throttle and. manual mlXNre conC'Ollevers shou.ld be 
checked for freedom of movement and lubricated, if necessary 

b Place a drop of engine grade oil on the end of the throttle shaft In such a manner that it can work 
intO the throttie shaft bushings. 

;:\-'i Removu Of Fuel Injector. 
1. Remove the lower cowling a.s desc:=ibed In paugt':l.phs 7.4.0-5 or j A-8 
b. Disconnect the thron:ie and mixtUre control c:l.bles at the injector unit. 
c. Disconnect fuel linn :l.t injector unit. 

d. Re:no\'c thc Injector irom the c:lgine sump lJy removing pallocknuu. nuts and wasners 
e. CUt safety wire i.ft~ removc bolts an:aching the au box to thc injector Unit. 

i:\-58. Preparation Of Fuel Injector For Shipping. :\ny unit taken out of service. or unitS being returned 
for overhaul. must be fiushed Wltit preserving oil (Speclfica.tlon ~lL'()-6081. Grade lOla)' uSing tne 
follOWing procedurn: 

a. Remove plugs and drain ill fuel from the injector. If lvallable, ap?l'" 10 [0 15 ?5i air ?ressure:o 
[.&le fuel inlet until all fueils discharged from [he in.lector 

b Replace plugs and ap?ly rlushing oil filtered through a. IO-micron filter It 13-15 psi ~o the :nJector 
fuel inie! until oil is discharged from tne outlet. 

c. RepLace fuel mlet snlppang plug 
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FUEL INLET 

SECTION-AA 

IDLE VALVE LEVER 
CONNECTE 0 TO 

MANUAL MIXTURE 
CONTROL AND IDLE 
CUT-OFF LEVER 

THROTTLE LEVER 
LINKAGE 

CONSTANT ... no·,1 
SPRING 

AIR DIAIPHRIAGI~ 1 

FUEL DIAPHIU(;M' 
BALL SERVO VALVE 

IOICH QD STAINLESS 
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~=~~===:~~~:lj~E ~~ J; PER CYLINDER) 

.:::-:::._ FLOW VALVE 
-~.:;:..-

.....:::.:~ 

THROTTLE VALVE II 

" )1 
I' 
II 

~~'!-'DLE MIXTURE 
ADJUSTMENT 

Figure 7A-11. Schematic Diagram of RSA Fuel Injector System 
(PA-24-2S0 & PA-24-260) 
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CAUTION 

Do not exceed the a.bove air pressure as internal c:larnqe to the injector 
may result. 

d. Amr filling with preserv.tive oil. the injectorshouid be pro,ected from dust IDd dirt and "ven 
such protection ap1nst moisture as climlDe conditions lot the point of storq:e requlR. In molt cases, 
storing the unit in a dry area will be sufficient. 

e. If the unit is '0 be stored near or shipped over salt water. the foUowing pr.cautions should be 
observed, 

1. Spray the exterior of the inj.c:ror with an approved p ..... rv.tiv. oil. 
2. Pack in a dustproof conca.iner. wrap the container with moisture and vapor-proof material and 

seal. Pad the wrapped unit III a suiuble shippillg case. Pack a one·half pound bag of silia gel crystals In the 
dustproof container with injector. The bag must not touch the injeCtOr. 

CAtrrlON 

Extreme caution should be exercised when handling or working around 
the injector to prevent oil or fuel from entering the aU' sections of the 
inj.ctor. As explain.d previously. damage to the air diaphragm wi!! 
result. FlUid can n.sdy enter the air section of the injector throUfh the 
impact tubes or the &nnuW' groove uound the venturi. For this reason, 
a proterove plat. should be installed on the scoop mounang flange 
.... hen performing routine maintcn&nc:e on the engine, such as washing 
down the engine and. air scoop. servu:mg the 1U' mter (surplus oil on the 
element). or when inJecting preservlnve lIltO the engme pnor to storing 
or shipping. 

7A·~9 Preparation Of Fuel Injector For Sen-ice. Fuel Injectors that hav'e been prepared for stor~e should 
undergo the followU\I procedures before beUlS placed in service. 

a. Rem.o\·e and clean the fuel Inlet stniner assembly and reinsu.U. 
b. Inlect clean fuel into the fuel inlet connection with the fuel outlets unc:3.pped unul cle~ fuel nows 

irom tile outlets. Do not exceed 1 S psi inlet pressure. 

7 A -60. Installation Of Fuel Injectot. 
a. Secure air box with gasket to the mjector using cap bolts and washcn. Safety WIth lock WIre. 
b. Insu.ll gasket and mjector unit on ~he bottom of the sump and secure with washers. nuts and pal 

locknuts. 
c. Connect the fuel lines to the mjcctor unit. 
d. Connect the throtde and mixtUre conttol cables at the injector urut. 
c. Install cngine cowling per p:3.ra.gnph 7A·j or 7A·10 

2 015 

POWER PLANT 
ISSUED: 8118n2 



PIPER COMANCHE SERVICE MANUAL 
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FIGURE 7A·12. IDLE AND MIXTURE ADJUSTMENT (FUEL INJECTOR) 

iA·61. Adjurancnt Of Thronle And Mixture Conlnlls (Fuel Injectorl. The throttle and mixture controls 
are a.djusted so that when the throttle ann on the injector is rotated forward qainSt ics full throttle stop 
lnd the mixture ann is rotated forward against its full rich stop, their respective cockpit concrol should be 
.062 of an inch in from the" full forward Stops. 

i. At the injeCtor, disconnect the throttle and/or mixture control cable end from its control ann. 
b. Loosen the Jam nut securing the cable end. 
c. Adjust the linkage bv roating the cable end to obtain the .062 of an inch spring back of the 

cockpit conrrollever when the throttle or mixture control arm conD-c:tS ip Stop. 
d. Reconnect the cable end to to control arm and secure jam. nut. 
e. Pull the throttle and mixture contrOls in the cockpit full aft to ilscerta.in that the: injector idle 

screw contacts its to'!' and the mUtture control arm contacts its lean position. 

7 A-62. Adjustment Of Idle Speed Alld MixUl". (Fuellnjcctorl 
ii. Sun the engine and wann up in the usual manner unw oil and cylinder head temperatures a.re 

normal. 
b: Check magnetos. If the "mag~rop" IS normal. proceed with Idle adjustment. 
c. Close the throttle to idle. If the RPM changes appreciably after making the idle mixture 

adjusanent during the succeeding steps. readjust the idle speed to the desired RPM 

NOTE 

The Idle mixture must b. adjusted with the fuel boost pump "ON". 

POWER PLANT 
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FIGl:RE 7 A-I3. FUEL AIR BLEED NOZZLE 

d' When the idling speed has been stabilized. mo\e the cockpit mixture control with a smooth. stead~ 
pull toward the "Idle Cut-Off" position and obserYe the tachometer for any change during the "leaning" 
process. Caution must be exercised to return the mixture control to the "Full Rich" position before the 
RPM can drop to a point where the engine cuts out An increase of more than 50 RPM while "leaning out" 
indicates an excessivel~ rich idle mixture. An immediate decrease in RPM (if not preceded by a momentan 
increase) indicates the idle mixture is too lean 

e If the abo\e indicates that the idle adjustment is too rich or too lean. turn the idle mixture 
adjustment in the direction required for correction. and check this new position by repeating the abo," 
procedure Make additional adjustments as necessary Each time the adjustment is changed. the engine 
should be run up to 2000 RPM to clear the engine before proceeding with the RPM check Make final 
adjustment of the idle speed adjustment to obtain the desired idling R PM with closed throttle The abo\C 
method aims at a setting that will obtain maximum RPM with minimum mamfold pressure In case the 
setting does not remain stable. check the idle linkage: any looseness in this linkage would cause erratic 
idling In all cases. allowance should be made for the effect of weather conditions and field altitude upon 
idling adjustment 

7 A-o~. Fuel Air Bleed Nozzles. 

7A-64 Removal Of Fuel Air Bleed Nozzles. The noules must be carefully remO\cd as the\ or the 
c\ Iinders may be damaged 

a Lift the side acces- panel of the engine cowling 
b Disconnect the fuel line from the nonle 
c Carefully remo\C the nonle using the correct size deep socket 
d. Clean and inspect the nozzle as given in paragraph 7 A-65. 

ISSl:ED: 8/18/72 
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7A-6S. Cleaninl and Inspection of Fuel Air Bleed Nozzles. 
a. Clean the nozzles with acetone or Methylethylketone (MEK) and blowout all foreign particA 

with compressed air in the direction opposite that of fuel flow. Do not use wire or other hard objects ,. 
clean orifices. 

b. Inspect the nozzle and cylinder threads for nicks. stripping or cross-threading and battered or 
rounded hexagons. 

c. Inspect and replace nozzle O-rings found to be cracked. brittle or distorted. Refer to Lycoming 
Service Instructions No. 1275 for detailed test procedure of air bleed nozzles. 

7A-66. InstaOation of Fuel Air Bleed Nozzle. 
a. It is important for the noules to be correctly positioned with the air bleed hole facing upward. 
b. Install the noules and tighten to a little less than 60 inch-pounds torque. 
c. Continue to tighten the nozzles until the letter or number stamped on the hex of the noule body 

points down. In this position the air bleed hole will face upward. 

NOTE 

Do not exeed 60 inch-pounds torque on nozzles when aligning air 
bleed hole. 

d. Connect fuel line to noule. 

CAUTION 

Start noules and line couplings by hand to prevent the possibility of 
cross-threading. 

e. Install engine cowling. 

7A-67. Ignition System 

7A-68. Magneto. 

CAUTION 

Ascertain that the primary circuits of both magnetos are grounded 
before working on the engine. 

7A-69. Inspection Of Magnetos. At time of engine inspection or when a magneto has been removed from 
the engine. the following checks may be performed. Each step in the check list is keyed by number to a 
part shown in Figure 7A-14. 

I. Inspect distributor block contact springs. If broken or corroded. they should be replaced. 
2. Inspect oil felt washer. It should be saturated with oil. If dry. check for worn bushing. If O. K .• add 

No. 30 oil. 
3. Inspect distributor block for cracks or burned areas. The wax coating on the block should not be 

removed. Do not use solvents. 
4. Look for excess oil in breaker compartment. If present. it may mean a bad oil seal or oil seal 

bushing at drive end. Check manufacturer's overhaul procedure. 
5. Look for frayed insulation or broken wire strands in leads in back of magneto. See that terminals 

are secure. Be sure wires are properly positioned. The position of the leads in the 200 series breaker 
compartment must be as shown in Figure 7A-IS. otherwise. chafing or breaking may result. 

POWER PLANT 
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1 CONTACT SPRING 
2 RETAINING SPRING 
3 DISTRIBUTOR BLOCK 
4 BREAKER COMPARTMENT 
5 LEAD WIRE 
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6 CAPACITOR 
7 BREAKER ASSEMBLY 
8 BREAKER CAM 
9 IMPULSE COUPLING 

1 0 FLYWEIGHTS 

Figure 7A-14. Magneto Inspection 

11. RIVETS 
12 LEAD CIRCUIT 
13 CONTACT SPRING 
14 INSULATOR 
15 VENT PLUG 

6. Inspect capacitor visually. If possible. test for leak .... capaciry and series resistance. Remember. 
an electrical failure of an airaaft ca.pacitor IS rare. 

7. Adjumnent of break ... must be correct for prop., internal timing of magneto. (Ref., to 
paragraph 7A·71.1 

8. Check if breaker cam is clean and smooth. if cam screw i'tigh[ (lS Ill. Ib,). If new POIllU are 
installed. blo[ a linle oil on cam. 

9. Inspect impw.e coupling (·21 mapeto) flyweighu for excessi .. loosene .. on the axles. Design 
couplings havuig .927 inch thick body should be checked with 118 inch drill. Coupling. with .974 Illch 
thick body ate checked With a No. 18 dnll. If drill fiu betWeen cam and flyweight. the fit is [00 loose and 
coupling should be replaced. (Refer [0 Figure 7A·16.) 

10. Check ""pulse coupling for excess wear on the COntact edges of body and flyweights. 
11. Check th" the ""pulse coupling flyweight uJe nvo" .... [igh[ and there ate no cracks in body 
12. Check lead conduits for frayed or broken areas of braid due to excessive wear and replace where 

deemed necessary. 
13. Check the springs for breaks. corrosion. or defonnation. If possible. check continuiry from block 

with [ester or Iigh [. 
14. Check insulato" for cracks. brca.ks or deterioranon due to age .. -UCcrtaJn insulators are clean. 
1 S. Timing and ventilator plugs. Ventilaror has drilled holes and shouid be In lowest hole in magneto 

to serve also IS d.ra.tn for excess water or oil. Solid plug is used in other hoie . or in location exposed to rain 
or water. 

9 
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LEFT ROTATION 

FIGURE 7A-15. LEAD POSITIONING FIGURE 7A-16. IMPULSE COl·PLll"G 

:-';OTE 

The mag.neto sen ice instructions in this manual are to cover minor 
repairs and timing For further repairs and adjustments of the 
magnetos. it is recommended that the manufacturers sen Ice 
instructions be followed 

7 A-70 Remonl Of Magneto. 
a l.ift the ,ide panels of the engine cowling 
b Disconnect the .. p .. lead from the magneto and the retard breaker lead from the left. -200 senes. 

magneto 
c Remme the harness outlet plate from the magneto by removing the four attaching screws 
d Remove the two nuts and washers securing the magneto to the engine acce»ory housing 
e Pull the magneto from the engine 

7 A-71 Timing Procedure. (Internal Timing) -20 and -200 series Magneto Main Breaker Points When 
Installing new or adjusting breaker points and before timing the magneto to the engine. it is imponantlhat 
the internal timing of the magneto be correct. 

a To internallv time the magneto it should be removed from the engine to determine ··E·· gap 
b To determine ··E·· gap. find neutral position of the magneto drive bv rotating drive coupling in a 

timing inspection hole. At the same location. the drive should feel to haw fallen into a notch or neutral 
position 

ISSUED: 8/18/72 
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... 
RED OR 
WHITE T"mIH~ 

1---21 ,'4 IN, 

son WIRE/ 

, 
3 4 IN, 

SOLDER ....... _,\1 
-J 

~ CAM WASHER~ 

'!'IMING MARK 

FIGURE 7A·17. MAGNETO TIMING MARKS FIGURE 7A·1B. TIMING POINTER 

c. Rotate coupling from noutn!' in • left hand direction 10·, Appearing through timing hole. when 
the wnite or red tooth :WJns WIth the white line of the distributor block. the magneto is set .t "E" g.p. 
(Refer to Fipre 7 A,-17.) Allgnment ma.y not vary over 4 ~. 

d. Using the aliJrunent of the chamfered tooth on the distributor gur .. ,d the white line on the 
distributor block u a rd'erence. &djuSt the brea.kcr poinu to open at thiS pOint. Turn the magneto dnve 
until the cam follower is on hl8'h poun of the cam lobe Measure contact dcU21lC:C:. It must be 018 incn = 
006 With the point opening set at "E" gap:: 4- Q. If breaker points do nOt come within tolerances. they 

should be replaced. 

7A·72. Adjusting Reurd Break .. Points ·200 Seri .. Mapetol. 
a. Install tim1l1g plate and pointer on magnetos Without timing marks cast in the breaker 

compartment lrefer to Figure 7 A-19) or just the pointer on magnetos WIth nmrng marks cast in the breaker 
comparunent. (Refer to Figure 7A~20) 

NOTE 

A timing kit. iJ1c1uding timing piate, etc. may be purcha.scd through the 
engine or magneto manufacturer. A pointer may be formed as shown in 
Figure 7,1.·18 

NOTE 

A pointer ca.n also be made by wra~ping a. piece of soft wire tIghtly 
a.round the he3.d of cam securing screw and bending It to extend over 
timmg marks. 

2 D21 

POWER PLANT 
ISSUED: 8/18172 



.. I .. • .,. 

.. 
.. " 
" 

FIGURE 7A-19_ TIMING PLATE INSTALLED 
ON BREAKER COMPARTMENT 
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FIGURE 7A-za. BREAKER COMPARTMENT WITH 
CAST TIMING MARKS 

b. Find nlNtni position of the m .... cto drive by rowinl cIriYe couplinl in a left lland dirccnon unc.! 
the red or white chamfered tooth on the disaibutor drive gear appears through the timing inspection hole. 
At the same location, the dri .. should feci to bave fall ... ineo a notch or neutral position. 

c. Hold the mqneto dri .. 111 the neutral position and bend the cimini poinm until it indicates O· on 
the timing plate or in the breakct compartment. _ 

d. Rotate the drive coupling ftom neutnl in a left hand direction 10·. Appear through the tuning _ 
hole and iIign the chamfered tooth of the distributor gear with the white line of the dismbutor block. 
Ascertain that the maIn breaker poiDa open at this POUlE md the pOinter' indica.tes 10

0 
on the place or "E" 

gap in the breaker compartment. 
e, Without moving the dnvc coupling from the "E" gap or 10· after.neutnl position, bend the points 

ba.ck to the 0 0 mark. 
f. Using Data Table VilA-II dctcnnine the degree rcurd of the mqnctO being checked. Normally the 

correct retard setting will be lUmped in bottom of breaker companmenr for convenience. 
g. Tum the drive coupling in the left hand direction unril the poinrer reaches the required number of 

degeccs rewd, The retard breaker points should open at thIS point. 
h. Rotate dri\'c coupler until cam foUower is on the high point of the cam lobe .. \teasu~ canuct 

clearance. It must be 0.018 : 0.006 or the points m ..... be replaced. 

CAUTION 

If C2l11 screw wa.s removed. be sure to reinstall and torque to 25 Inch 
pounds. 

POWER PLANT 
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7A-73.  Installation And Timing Procedure. (Timing Magneto to Engine.)

The magnetos can be installed and timed to the engine by the following procedure:

NOTE: Ascertain that the breakers are correct for proper internal timing of magnetos 

NOTE: Verify correct engine timing for the airplane being worked on by checking the engine dataplate.

A. Lift the engine cowling side panels. 

B. Remove the top spark plug from No. 1 cylinder. Place the thumb of one hand over the spark plug
hole and rotate the crankshaft in direction of normal rotation until the compression stroke is
reached. The compression stroke is indicated by a positive pressure inside the cylinder tending to
lift the thumb off the spark plug hole. In this position both valves of No. 1 cylinder are closed. Turn
the crankshaft opposite to its normal direction of rotation until it is approximately 35 degrees BTC
on the compression stroke of No. 1 cylinder. Rotate the crankshaft in its normal direction of rotation
until the 25 degrees mark on the back of the starter gear and the crankcase parting surface are
aligned, or the marks on the front of the starter ring gear and the drilled hole in the starter housing
align. (Refer to Figure 7-15 ) 

NOTE: The impulse coupling magneto (-21) or the -200 shower of sparks magneto can be used
only on the left side of the engine (as viewed from the rear) 

C. Rotate the drive gear on the magneto until the chamfered tooth on the distributor gear inside the
magneto aligns with the white pointer as seen through the inspection hole in the magneto housing. 

D. Without allowing the gear to turn from this position, install the magneto with gasket on the engine
and secure with washers and nuts. 

E. Tighten nuts sufficiently to hold magneto in position and yet allow it to be rotated. 

F. Fasten the ground lead of the timing light to all unpainted metallic portions of the magneto and one
positive lead to the terminal side of the main points. 

Table VIIA-II.  Timing Data

Magneto
Magneto Type Part No. Degree Retard

S6LN-200 10-163010-2, -4, -5, -9, -11 30°
10-163010-3, -6 45°
10-163010-10 37 1/2°
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... 

J""1It-------- TIMING MARKS 

FIGURE 7A·21. ENGINE TIMING MARKS 

g. Tam on the timing light switch. 
h. Route the mapetO housing in the direction of the mapet roution & fe .. degrees until the tinung 

light comes on. Then slowly tum mqneto in opposite direction until the timing light goes OUt. Secure the 
llUJneto howmg in this position. 

NOTE 

Some timinglighu opente the opposite at the one mennoncd. 

1. Rotate the cn.nksha.ft opposite normal roution W1ti1 it is a.pproximately 3S degrees BTC on 
compression sa-oke So. one cylinder. 

NOTE 

The cnnkshaft should not be routed more than 10 degrees in direction 
opposite normal rocanan from the 2S degree BTC as the pa.wl on the 
impulse coupling (·21 milgIletos) will engOie with the stOp pm ond late 
unung WIll be indicated through the ""pulse coupling mechonism. If this 
should happen, rotate crankshaft in normal direction until shup click is 
heord; this will indic .. e that the impulse coupling h .. passed through 
finnS posinon. Tum crankshaft in direcnon opposite normal rotation to 
approxim&tely l S degrees BTe and proceed with timing check. 

POWER PLANT 
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J. Tum the cnnksh&ft very slowly in direction of normal rotation until the riming mark on the front 
face of the liIIs gear ~ with the drilled bole in the starter or the timinJ mark on the back of the ring 
gear dilDs with the crankcase parting surfaces. At this point the !isht sbollld ,0 out. 

k. If the lisht does not go out at this point. align timmg marks and rotate magnetO on mounting 
t1an,. in the desired direCtIon and repeat the procedure una! the !isht goes OUt at .25 degrees before tOP 
dead center. 

CAUTION 

When timing rewd breaker magnetos to the engine, only main breaker 
points are timed. Never artempt to rime retard breaker points to the 
engine. 

l. Tichten the two mounnr 'un and replace the inspection plug. 
m. After tia:htening macnetc. .nountint nuu. check timlng to mak.e sure it is still correa. 
n. Install the other magnetO and rime using the preoeding instructions A throulh M. 
o. With both magnetos tUned to the engine and seoured, check that they fire together. Route the 

c:ranksh&ft opposite normal rotanon to approximately 3S degrees BTC with No. 1 cylinder on the 
compression stroke. 

p. If the magnetOS are nmed correetly, both riming lishts will go OUt simllluneously when the 
crankshaft is turned in the normal direotion aligning the 25 d ..... !DIrks witb the drilled hole in the starter 
housing or the c:rankase parting ,urfaoes. 

q. DISC:onneCt timing light. Ascertain that the inspection pilii' arul breaker cover are installed and 
secure. 

r. Inru.ll harness plate and secure with ",",ws. 
s. Connect "P" leads and safety. 
t. Connect starting vibrator lead to the Left ·200 mqnetos. 
u. Secure engine cowling 

7A·H Startinl Vibrator Cheokinl Procedure. 
a. Measure voltage between vibrator terminal marked "in" and the ground teml.lnal while operating 

starter. Ou.tput must be a.t l~t 8·yoLts on l2·yoLt systems. 
b If voltage is adequate. listen for buzzing of vibrator during starting. If no buzzing is heard. eltner 

the vibrator is defective or the circuit from the output "BO" terminal on the vibruor to the retard (dual 
breaker) magneto is open. Check both switch and retara circuiu. Also check for good elecmcal ground. 

c. Retard pOintS may not be closmg due to ""TOng adjusancnt. or may not be clccmcaUy connected 
in the CU'CUlt due to a poor connection. Inspect rewd points to sec if they close. Check for ?roper contact 
at the SWitch md retard terminals of rcurd (dual breaker) mqneto. and at the vibrator. Check Wiring. 

d. Turn cngtnc in proper direction of rotation until retard points just open on So. one cylinder 
position. Remove input connection from starter to prevent engine turning. Hold ~o. one plug head 5/16 
Inch irom ground; energize \-ibrator by rumlng switch to start. Plug lea.d should throw a S/16 Inch spark 
Obscrve spark iilt plugs spuk cap. If spark is weak or missing. try new vibrator. If this docs not correct 
tfouble. remove magneto and check for Improper internal timing or improperly meshed dIStributor gC3.cs. 
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FIGURE 7A-22. IGNITION SYSTEM RETARD BREAKER MAGNETO INSTALLATION 

CAUTIO!\ 

When checking ,·ibrator action. stand clear of propeller or remO\e 
spark plug termInals 

7 A-75 Harness Assembly. 

7 A-76 Inspection Of Harness. 
a. Check lead assemblies for nicks. cu ts. mutilated braiding. badly worn section or any other evidence 

of physical damage. Inspect spark plug sleeves for chafing or tears and damaged or stripped threads on 
coupling nuts. Check compression spring to see if it is broken or distorted. Inspect grommet for tears 
Check all mounting brackets and clamps to see that they are secure and not cracked 

b. Using an ohmmeter. bUller. or other suitable low voltage device. check each lead for continuity. If 
continuity does not exist. wire is broken and must be replaced. 

c. Minor repair of the harness assembly. such as replacement of contact springs. spring retainer 
assemblies. insulating slee,es or of one lead assembly. can be accomplished with the harness assembly 
mounted on the engine However. should repair require replacement of more than one lead assembly or of a 
cable outlet plate. the harness should be removed from the engine and sent to an o\erhaul shop. 

ISSUED: 8/18/72 
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7 A-77 Removal Of Harness. 
a. Disconnect the clamps that secure the wires to the engine and accessories. 
b Loosen the coupling nuts at the spark plugs and remove the insulators from the spark plug barrel 

.... ell Use caution when withdrawing the insulator not to damage the insulator spring 
c. Place a guard over the harness insulator. 
d. Remove the harness assemblv terminal plate from the magneto. 
e RemO\e the engine baffle plate that receives the harness asembly 
f. Remo\e the harness from the airplane 

7A-78. Installation Of Harness. Before installing harness on magneto. checking mating surfaces for 
cleanliness. Spray entire face of grommet with a light coat of Plastic Mold Spary. SM-O-O-TH Silicone 
Spray or equivalent. This will prevent harness grommet from sticking to magneto distributor block. 

a. Place the harness terminal plate on the magneto and tighten nuts around the plate alternately to 
seat cover squarely on magneto Torque screws to 18 to 22 inch pounds. 

b Route ignition wires to their respective cylinders 
c Clamp the harness assemblv in position and rep'", the engine baffle plate 
d Connect the leads to the spark plugs 

7 A-79 Spark Plugs. 

7 A-80 Removal Of Spark Plugs. 
a. Loosen the coupling nut on the harness lead and remove the terminal insulator from the 'park plug 

barrel well 

"OTE 

When .... ithdrawing the ignition cable lead connectiGn from the plug 
care must be taken to pull the lead straight out and in line with the 
center line of the plug barrel. otherwise. a side load will be applied 
which frequently results in damage to the barrel insulator and 
connector If the lead cannot be removed easily in this matter. the 
resisting contact between the neoprene collar and the barrel 
insulator will be broken by a rotary twisting of the collar. Avoid 
undue distortion of the collar a nd possible side loading of the barrel 
insulator 

b. Remo\e the spark plug from the engine. In the course of engine operation. carbon and other 
combustion products will be deposited on the end of the spark plug and will penetrate the lower threads to 
,orne degree As a result. greater torque is frequently required for remO\'ing a plug than for its installation 
Accordingly. the torque limitations given do not apply to plug removal and sufficient torque must be used 
to un>cre .... the plug. The higher torque in removal is not as detrimental as in installation. since it cannot 
stretch the threaded section. It does. ho"e\er. impose a shearing load of this section and may. if sufficientl\' 
severe. produce a failure in this location 

ISSUED: 8/18/72 
2E3 

POWER PLANT 



... 
PIPER COMANCHE SERVICE MANUAL 

, 

" " 

FIGURE 7A·23. REMOVING SEIZED SPARK PLUGS 

NOTE 

Torque iIIc1icatiDtI banclJe sbollid not be used for spark pi", removal 
because of the greatCt torque rcquireme"t. 

c. Place spark plup in a tray w, will identify their position ill the engine .. soon .. they ue 
removed. 

NOTE 

Spark plup shollid not be used if they have been dtopped. 

d. Removal of seized spark plup in the cylindCt may be accomplished by application of liquid carbon 
dioxide by a Conical metal funnel adaptCt with a bole at tile apex Just lazJ<: eno",h to accommodarc 'he 
funnel of a C02 bonle. (Refer to Figure 7A·23.) When a seized spark pi", cannot be removed by normal 
meaIls. the funnel adaptCt is placed OVCt and around the spark plug. Place the funnel of the C02 bottle 
inside the funnel .dapter and rele ... the carbon dioxide to chill and contract the spark plug. Break 'he 
spark plug loose with. wrench. A warm cylindct head at the time the carbon dioxide is .pplied will .Id IR 

the removal of an excessively seized. plug. 
e. Do no, allow foreign objectS '0 cnrcr the spark plug hole. 

POWER PLANT 
ISSUED: 8/18n2 
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7 A-SI. Inspection And Cleaning or Spark Plug. 
a. Visually inspect each spark plug for the following non-repairable defects 

I Severely damaged shell or shield threads nicked up. stripped or crossthreaded. 
2 Badly battered or rounded shell hexagons 
, Out-of-round or damaged shielding barrel. 
4 Chipped. cracked. or broken ceramic insulator portions 
5 Badly eroded electrodes worn to approximately 50S of original size 

b Clean the spark plug as required. removing carbon and foreign deposits 
c Test the spark plug both electrically and for resistance 
d Set the electrode gap at .015 to .01S of an inch or if a smoother operation at idle speed and reduced 

magneto drop-off is desired. set at .018 to 022 of an inch. However. with wide gap setting the plugs must be 
serviced at more frequent intenals Fine wire platinum or iridium electrodes should be set at .015 to .018 of 
an inch only 

7 A-S2 Installation or Spark Plugs. Before installing spark plugs. ascertain that 'he threads within the 
cylinder are clean and not damaged 

a Apply anti-seize compound sparingly on the threads and install gasket and spark plugs Torque ,60 
to 420 inch pounds 

CAUTIO~ 

Make cenain the deep socket is properly seated on the spark plug 
hexagon as damage to the plug could result if the wrench is cocked to 
one side when pressure is applied 

b Carefully insert the terminal insulator in the spark plug and tighten the coupling nut 

7 A-8J Lubrication System. 

7 A-84 Oil Pressure Relief Valve. Subject engines mav be equipped with either an adjustable or non
adjustable oil pressure relief valve A brief description of both types follows· 

a. 'on-adjustable Oil Pressure Relief Valve: The ,·alve is not adjustable. however. the pressure can be 
controlled by the addition of a maximum of three STD-425 washers under the cap to increase pressure or 
the use of a spacer I Lycoming Pi'" 7,629 or 7J6JO) to decrease pressure. Particles of metal or other foreign 
matter lodged between the ball and seat will result in a drop in oil pressure It is advisable. therefore to 
disassemble. inspect. and clean the valve if excessive pressure fluctuations are noted. The oil pressure relief 
,ahe is not to be mistaken for the oil cooler by-pass ,alve. whose function is to permit pres,ure oil to 
oy-pass the oil cooler in case of an obstruction 

b Adjustable Oil Pressure Relief Valve· The adjustable oil pressure relief valve enables the operator 
to maintain engine oil pressure within the specified limits (refer to the engine manufacturer's appropriate 
manual) The ,ahe is located above and to the rear of '0. 5 cylinder. If the pressure under normal operating 
conditions should consistently exceed 90 psi. or run less than 60 psi. adjust the val,e as follows 

ISSt·ED: 8/18/72 
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With the engine thoroughly warmed upand running at a maximum of 2200 RPM. observe the read.' 
on the oil pressure gauge If the pressure is above 90 psi. stop engine. loosen the adjusting locknut: and b 
off the adJusting screw one or two full turns. Tighten locknut and retest If pressure IS too 10" turn adjuslI 
screw further into the relief \al\e plug. thereby increasing the tension on the relief \al,e spring When the 
\al\e has been satisfactorily adjusted. tighten the locknut and lock wire the crown nut to the drilled ear 
projecting from the \alw mounting boss 

7A-85 Oil Screen. The oil screens are the pressure screen. located in a dome shaped housing. above and 
between the magnetos and the suction scre~n located in ~he lower aft section of the sump Thes~ screens 
should be cleaned at each oil change to remove any accumulation of sludge and to examine for metal filings 
or chips. If metal particles are found in the oil screens. the engine should be examined for internal damge 

a To remove the pressure screen. remove oil temperature electrical lead or the temperature bulb and 
the cap screws securing the housing )l;ote the location of the screws as the round fillister head scre". if 
installed. must be returned to upper right corner of the housing If the fillister head screw is not reinstalled 
in the same hole from .... hich it "as removed. it is pO>sible to crack the mounting flange of the vacuum pump 

b With the housing and screen removed. clean and inspect both items. check the matir· 'Jrlace of 
the housing and accessory case for gasket panicles 

c. Insert the screw into the housing so that the screw fits flush with the housing base Lsing a ne" 
gasket. secure the housing to its mounting pad and torque cap screws to 75 inch pounds 

d The suction screen is removed from the sump by remO\ ing the hex head plug at the 100\er aft part 
of the sump Clean and inspect the screen and gasket. replace the gasket if owr compressed or damaged 
Insert the screen fully into the sump. install gasket and plug. Safety the plug 

7 A-So Oil Cooler. 
a When conducting a routine engine inspection. the oil cooler(s). lines and fittings should be chect· 

for the follo"ing 
I Oil cooler line attachments should be examined to be cenain that all are tight and there IS 

indication of crmsthreading (See C for oil line torque.) 
2 Oil lines must have adequate clearance and be properly aligned 
J Oil line supports should be tight. properly positioned and if worn should be replaced 
4 Oil cooler should be checked for leakage or distorted. cells 
5 Cooling fins should be clean and undamaged. 

b During each engine overhaul. at indications of high oil temperatures or during a 500 hOllr 
inspection. the oil cooler should be removed. cleaned and checked for damaged fins and cells "'''hen 
replacing the cooler. properl) align and do not O\er tighten the mounting bolts so that the cooler \\ould be 
damaeed While the oil cooler is remo\·ed. the oil lines should be disconnected and flushed 

; If it is found that oil is leaking around the line compression nuts. check that the nuts are tightened 
to 125 inch pound wet torque or the nut may be backed off. retightened finger tight. plus a J 4 turn Do 
not O\t'T torque. 

d Should oil continue to leak. it may be necessary to replace the seal rings Also remme the 
compression nulS and inspect the line ends in the area of the swagged ferrules for collapsed tubing This 
condition may bc observed by looking into the tubing ends. Should the tubing show indications that It is 
collapsed and nc\\ seal rings and proper torque doe, not stop leakage. the oil lines should be replaced Also 
inspect the ,urfaces of the mating fittings for damage 

ISSl"EO: 8/18/72 
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7A-87. Recommendations ror Changing Oil. (Refer to latest revision of Lycoming Service Bulletin No. 
480 and Lycoming Service Instruction No. 1014.) 

CAUTION 

Do not introduce any trade additive to thc basic lubricant unless 
recommended by the engine manufacturer. 

a. Oil Change Intervals. 

(I) For engines equipped with full-flow oil filters. change the oil and filter each 50 hours of engine 
operation or every four months. whichever comes first. 

(2) For engines relying upon pressure screen filtration alone. change the oil and clean the pressure 
and suction screens each 25 hours of engine operation or every four months. whichever comes first. 

b. Ashless Dispersant (Detergent) Oil. 

(I) With the exception of turbocharged engines. new or newly overhauled engines should be broken 
in on straight mineral oil for the first 50 hours of operation. or until oil consumption has stabilized. Lycoming 
oil additive PIN LW-16702 may be used. Mineral oil must also be used following the replacement of one or 
more cylinders until the oil consumption has stabilized. Allempting to break-in normally aspirated engines 
with detergent oil may result in high oil consumption as the additives in some of these oils can retard the 
break-in of the piston rings and cylinder walls. 

(2) All new or newly overhauled turbocharged engines must be broken in and operated only with 
ashless dispersant (detergent) oil. 

(3) In engines that have been operating on straight mineral oil for several hundred hours. a change to 
ashless dispserant oil should be made with a degree of caution. since the cleaning action of some additive oils 
will tend to loosen sludge deposits and cause plugged oil passages. When an engine has been operating on 
straight mineral oil and is known to be in excessively dirty condition. the switch to ashless dispserant oil 
should be deferred until after the engine is overhauled. 

(4) When changing from straight mineral oil to ashless dispserant oil. the following precautionary 
steps should be taken: 

(a) Do not add ashless dispserant oil to straight mineral oil. Drain the straight mineral oil from 
the engine and fill with ash less dispserant oil. 

(b) Do not operate the engine with ashless dispserant oil longer than five hours before the first 
oil change. 

(c) Check all oil screens for evidence of sludge or plugging. Change oil every ten hours if sludge 
conditions are evident. Resume normal oil drain periods after sludge conditions improve. 

Revised: 8115/98 
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TABLE VIIA-ID. TROUBLESHOOTING CHAJtT 
(ENGINE) (CAlUIURETOR) 

Cawe Remedy 

Lade. of fuel. Ch.ck fu.l syst.m for leW. 
Fill fu.l WIk •. 
Clean dirty lines. strainen. 

or fuel coc:a. 
UncierpriminJ· Prim. with twO or three 

sttokes of prim.r. 
Ovetpriming. Open throttl. and "unload" 

• ••• Incorrect throttl. setting. Op.n throttle to on.·renth of 
its .... 

Defective spark plugs. Clean and adjUSt or replace 
spark plug or plugs. Refct 
to Paragraph 7 A·81 for 
spark plug rap adjuscn.nu. 

Defective ignition wire. Check Wlth electric reSter and 
replace any def.ctiv. wires. 

Improper operation of Ch.ck internal timing of 
!napeto to breaker points mqneto. Ch.ck points. 

Magnetiz.d impulse couplins D ......... tiz. impulse couplings. 
left magneto only. 

Frozen spark plug electrodes. Replace spark plugs or dry out 
removed plull" 

.\tixture contrOl in idle cut· Open mixture control. 
off. 

Internal failure. Check oil sump saccn for meral 
parncles. If found. complete 
overhaul of the engtne may be 
indica.ted. 

Broken contact .pring. Replace capacitor. 
Improper switch wiring for Reverse magneto switch wires 

left magn.to .tamng. 
Shorted ianition switch or Check and replace or repair. 

loose ground. 
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TABLE VilA-III TROUBLESHOOTII\G CHART 
(E'GINE) (CARBURETOR) (cont) 

Trouble 

Failure of engine to idle 
properly 

Low power a nd uneven 
runmng engine 

ISSl:ED: 8/18/72 

Cause 

Incorrect carburetor idle 
adjustment 

Idle mixture. 

Leak in the induction 
system 

Low cylinder compression 
Faultv ignition system 
Open primer. 
Improper 'park plug 

setting for altitude. 
Dirty air filter 

Mixture too rich. indicated 
by sluggish engine 
operation. red exhaust 
flame and black smoke. 

Mixture too lean. indicated 
by overheating or back
fi ri ng 

Leaks in induction system. 

Defecti,e spark plugs 
Improper grade of fuel 

Magneto breaker points not 
working properly. 

Defective ignition wire. 

Defective spark plug 
terminal connectors 

Re~tnction in exhaust 
system 

Improper ignition timing 

2E9 

Remedy 

Adjust throttle stop to 
obtain correct idle 

Adjust mixture. Refer to 
engine manufacturer's 
handbook for prJper 
procedure. 

Tighten all connections in 
the induction system 
Replace any part> that 
are defecti,e 

Check cy linder compression 
Check entire ignition 'Y'tem 
Lock primer 
Check spark plug gap 

Clean. refer to Paragraphs 
7 A-35. 7 A-W. 7 A-4, 

Check primer. Readjustment 
of carburetor by author
iled personnel indicated 

Check fuel lines for dirt or 
other restrictions Check 
fuel supply 

Tighten all connections 
Replace defecti_e parts 

Clean or replace spark plug 
Fill tank with recommended 

grade 
Clean points 
Check internal timmg of 

magneto. 
Check wire with electric 

tester Replace defecti\C 
wire. 

Replace connectors on spark 
plug wire 

Check for loose muffler 
baffles 

Check magnetos for trimming 
and synchronization 

POWER PLAl\T 
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TARLE VilA-III TROUBLESHOOTING CHART 
(E'GI'E) (CARBURETOR) (cont) 

Trouble Cause Remedy 

Failure of engine to Throttle lever out of Adjust throttle ber. 
develop full power adjustment. 

Leak in induction system. Tighten all connectIons. and 
replace defecti\e parts 

Restriction in carburetor Examine air scoop and remove 
air scoop restriction 

Improper fuel. Fill tank with recommended 
fuel. 

Propeller governor put Adjust governor. 
out of adjustment. 

Faulty ignition. Tighten all connections 
Check system. Check 
ignition timing. 

Rough running engine Cracked engine mounts. Repair or replace engine 
mount. 

Unbalanced propeller. Remove propeller and ha\e 
it checked for balance 

Bent propeller blades. Check propeller for track 
Defecti\e mounting. Install ne" mounting 

bushings 
Lead deposit on spark Clean or replace plugs 

plug 
Malfunctioning engine Check entire engine 

Lo\\ oil pre>sure Insufficient oil Check oil supply 
Dirty oil screens. Remove and clean oil 

screens 
Defective pressure gage Replace gage 
Air lock or dirt in relief Remove and clean oil pres-

\'al"e sure relief val\e. 
Leak in suction line or Check gasket between 

pressure line accessory housing crank-
case. 

High oil temperature. See -'High Oil Temperature" 
in Trouble Column 

Stoppage in oil pump intake Check line for obstruction 
passage. Clean suction screen 

Worn or scored bearings Overhaul. 

ISSUED: 8/18/72 
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Trouble 

HiBb oil lemperature. 

Excessive oil con-
sumpaon. 

I naccurate pressure 
readings. 

Overpnming. 

TABLE VIIA-ID. TllOUBLESHOOTlNG otAJtT 
(ENGINE) (CAJUlURErOR) (coin) 

c.ue 

lnsufficicllt air eoolins. 

lnsufficienl oil supply. 

Clogcci oillillcs or 
screens. 

FaiIinJ or failed bearing. 

Defec:tiv1: thmnosua. 
Defective lemperature ~. 
E "" ... i ... blow-by. 

Improper engine operation. 

F aiIinJ or failed bearinB. 

Worn or broken piston rill!'. 
I ncorrcct instaJ.lation of 

pislon rings. 
E",emal oilleal<age. 

Leakage through engine 
fuel pump ...al. 

Engine breather or vacuum 
pump breather. 

Cold weather 

Cold weather. 

2 Ell 

Remedy 

Check air iDlet and 
oudet defonnation or -

obsauctioll. 
F ill oil sump 10 proper 

level. 
Remove and c1eU1 oil 

ICrCCDS. 

ElWI1inc sump for metal 
puticIes and. if found. 
overhaul engine. 

Replac:c. 
Replace gage. 
Usually caused by weak or 

stuck rings. Overhaul. 
Check enltre """"e. 

Check sump for mew p.r. 
tic:l .. and. if found. 
overhaul of engine is 
indicated. 

Insull new ring •. 
I nsuII new ring •. 

Check engine cuefuUy for 
leakins gasket •• "0" 
ring. or sand hole •. 

Replace fuel pump "0" 
ring. 

Check engine and overhaul 
or replace pump. 

In exaemcly cold wea.ther 
ot! pressure readings up 
[0 100 pounds do not 
ncccssaJ"1iy indicate 
malfunctioning. 

Open throttle and unload 
engine. 

POWER PLANT 
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I rw:c:uratc pressure 
readinp. 
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TABU VlIA-IU. TROUBLESHOOnNG CHAItT 
(ENGINE) (CAJUIUJUTOR) (coat) 

C ..... Remedy 

Cold weather. High or low pressure readins. 
due to extremely cold 
weather are DOt neco-
S&riIy • m&lfuncrion. Small 
and 10111 oil lin .. will nor 
rnnafer pressure readin .. 
ilCcurarely until engine IS 

quitewum. 
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T ..... bIe 

Failure of ""Iinc to 
san. 

TABLE VlIA-W. TROUBLESHOOTING CHAllT 
(ENGINE) (FUEL INJECTION) 

c.u.. 

L..,k of fuel. 

lJDClerprimiDJ· 

O""'l'rilniDI· 

I ncorrect throttle 
.. <ting. 

Defective sparle plup. 

Dcfectiw battery. 

Improper operation of 
magneto breaker poinu. 

Air bubbles in fuel sysrem. 
Fuel pump failure. 
Fuel line restricted. 
Lack of sufficient fuel 

pressure. 
I ntemal foilu .... 

Clogged injector nonles. 

DefectIVe igninon wire. 

2 E13 

RCIIIIdy 

Check fuel system for lealts. 
Fill fuel tank. ClaD 
ctirty liDa. strainers or 
fuel cocks. 

Prime by boldiq boo. pwnp 
switch 4 10 10 seconds. 

Place conaal in ooidlc<ut· 
off". Open throttle and 
wW>aai engine by ruming 
over with surter 

Open thronic to 1/8 of its 
range. 

Clean and adjUSt or replace 
sparle plug or plup. 

Replace with charged 
barrcry. 

Clean points. Check internal 
timing of magnetos. 

Check fuel Yent. 
Replace pwnp. 
Cbeck inlet line. 
Check fuel strainer and fuel 

adjusanenu. 
Check oil sump strainer for 

mc-.ai particles. If found. 
complete overhaul of the 
engine may be required. 

Remove from cylinden. dean 
in acetone solvent. blow 
through the injector nozzle 
opposite direction of fuel 
flow with compressed air. 
100 psi. 

Check with electric te~ter. 
and repla.ce any defective 
wires. 

POWER PLANT 
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Trouble 

F u1ure of en&ine to 
idle properly. 

Low power and uneven 
runlliDg. 
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TABLE VlIA-IJI. TltOUBLESHOOTING OIAltT 

(ENGINE) (FUEL INJECTOR) (eonc) 

c.u. Rca.dy 

Incorrea idle adjustmmt. . .. djust throttle Stop to obtain 
correct idle. ~ 

I IlSUfficimt fuel pressure. Checlt fuel strainer and pump 
pressure adjustment. 

Cl~d injector Doul ... Remove and f1usb with acetone 
Blow through orifice with 
compressed air" 100 psi. 

Leak in inductioD system. Tighten all connections in 
the induction SYStem. Re-
place any defective pans. 

Low cylinder compression. Checlt condition of piston 
rinp and valve seats. 

F aulry ;,ninon systms. Cbeck entire ignition system. 

MixtUre too rich; indicar:ed Injector may need recall-

by slugisb e.e opet"" braDon by authOrIZed 
aaon, red exhau.st flame peTSOnDei. 

at night. Extreme cues 
indicated by blaclt smoke 
from exhaust. 

Mixture tOO lean; indica.ted Checlt fuel supply. Check 
by overheating or baclt" fuel lines for obsaumons 
firing or rtsmcrions. 

Leaky nozzle. Remoye oozzle and blow intO 

It. Air escaping through 
the nozzle valve indicates 

" 
leaki",. Replace no .. le. 

Clogged injector nozzles. Remove and flush With acetone. 
Blow through orifice with 
compressed air . 100 psi. 

Dirt in inlet screen. Remove screen and flush With 
acetone. Blow with 
compressed air. 

DIrt in '," fitting. Remove 'I" fitemg at dlStTl· 

butor. clean in acetone. 
Blow through orifice With 
compressed aU"· 100 psi. 

Fuel supply pressure Check ruel pump pressure. 
excessively high. 

Leak In manifold line Tl!hten finin~. 
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Trouble 

Low power UId 1lD~ 
running. (cont.) 

Flow meter roads high. 

F ail"", of engine to 
develop full power. 

Rough cngine. 

TABLE VllA·lll. TROUBLESHOOTING CHAllT 

(ENGINE) (.VEL INJECTOR) (cont) 

Cauo 

Lcai< in lDauction SYRem. 

Poor fuel. 

M.."ero breaker poina 
not workint properly. 

Defective ipition wire. 

Improper ignition timint. 

Defective ",ark plug 
term.iDa.l C:OlIDecton. 

Incorrect valve clearance. 

Clogged noule. 

Throttle lever nut out 
of adjllSanent. 

Leak. U1 inducc.on system. 

. \tixnuc tOO lean. 
Throttle link.,. limiang 

<nvcl of throttle valvo. 
Restrictions in inlet air 

scoop. 
Improper fuel. 

F.ulry ignition. 

Cracked engine mount. 
Unb&1.nced propeUer. 

Defective mounting 
bushings. 
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Rca If 
Tiptcn all conncctJoDS. 

Replact: defective parts. 
Fill tank with~fuel of 

",commended grade. 
Clean points. Check intemal 

timing of m..,.eros. 
Check wire with electric 

rester. Replace defective 
wire. 

Check ~etoS for timint 
aDd synchronization. 

Rep1a.ce c:onnc:cton on spark 
pi", wire. 

AdjUSt valvo cleannce by 
changing push rods. 

Remove and flush with .... 
tone. Blow tbro",h orifice 
with compressed air • 100 

psi. 

AdjUR throttle lever. 

Tighten intake pipe mounting 
fIangc nua wd rignten 
intake manifold. 

Injector must be recalibrated . 
Check throttle link .. e ond 

throttle valve OpenIng. 
Examine &it scoop and 

remove resttictions. 
Fill tank with recommended 

aviation fuel. 
Tighten all cOMcctions. 

Check sYStem Wlth tester. 
Cbeck IgnItion nming. 

Replace mount. 
Remove propeUer and nave 

it checked for b.lance. 
Install new mounting 

bushin!'. 
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Trouble 

LllW oil pressure. 

High oil .emperature. 
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TABLE VlIA·In. TROUBLESHoonNG OIAllT 
(ENGINE) (FUEL INJECTOR) (CODt) 

Caaue Remedy 

InsuffiClent oil. Fill rank with oil of recom· 
mended viscosity -

Leak in suction liae or Chc:elt .ask .. between occ~s· 
pressure liae. sory ~ousin. and crank· 

case. 
Dirty oil strainers. Remove and clean oil 

strainers. 
Air Ioclr. or dirt in relief Remove and clean oil pressure 

valve. relief nlve. 
High oil temperaNre. S .. "High Oil Tempenrure·· 

in '"Trouble" column. 
Rclief nlO " OUt of Cheelt nlve. 

adjustment. 
Defective pressure • .,c. RepIKe • .,c. 
S.oPP ... in seaven .. Check liae for obstructlon. 

pump intakc P ....... Clean suction saainCT. 
F ailias or failed bearinp. Cbeelt sump for metal 

particles. 

I nsufficient au coolias. Cheelt air inlet and outlet for 
cldormaaon or obstrUction. 

Insufficient oil supply Fill external tank .0 proper 
level with specified oil. 

Low grade of oil Rq:tlace with oil coniormin! 
to specification. 

Closged oil lines or Remove and dC3J1 oil 
stramm. strainen. 

E ;(cessive blow-by l:su.alIy caused by worn or 
stick ing nnp. 

F ailing or failed bearinp. Exanune sump for metal 
particles. If found. over· 
ha.ul of engine is indicated. 

DefectIve temperature Replace gage. 
g .... 
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TABLE VUA.ffi. TROUBLESHOOTING CHART 

(ENGINE) (FUEL INJECTOR) (con.) 

Trouble c-

Excessive oil consumption. Low andc of oil. 

FailinJ or failed bearings. 

Wom piston ri/Jc!. 
Incorrect insuII&tion of 

piston rings. 

Cold w ... dI .. difficulties. Cold oil. 

I naccurate pressure 
rndings. 

Overpriming . 

Weak battery. 
Filulty tgnirion switdl. 

2E17 

Remedy 

Fill WlK widl oil comorming 
to specification. 

Check swnp for mew particles. 
If found. overhaul of 
engine is indicated. 

InsWl new """. 
InsuI! new rings. 

Move aircraft intO a heated 
b"", ... H .... oil. 

In extreme cold ... cadler. oil 
pressure readings up ro 
approximately 100 lb •. Do 
SOt necessarily mean 
malfunctioDlDg. 

Rotate crankshaft in direction 
of normal rotation with 
throttle "full open". and 
mixture in ·'idle"'C1.lt-off'· 
.ad ignition switch "OFF" 

Install fully charged batt<:v 
Check ground W\leS. 

POWER PLANT 
ISSUED: 8/18172 
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SECTION VIIB 

POWER PLANT PA-24-400 

7B-1. Introduction.

This section covers power plants used in the PA-24-400 and is comprised of instructions for the removal,
minor repair, service and installation of the engine cowling, propeller, propeller governor, engine, engine
shock mounts, induction system, ignition system and lubrication system. 

7B-2. Description.

The PA-24-400 Comanche is powered by a Lycoming 10-720 AIA eight cylinder, direct drive, wet sump,
fuel injected horizontally opposed, air-cooled engine with a compression ratio of 8.7:1 rated at 400 HP at
2650 RPM and designed to operate on 100/130 (minimum) octane aviation grade fuel. Cowling
completely encloses the engine and consists of an upper, a lower, and a nose section. Side panels lift up
to allow access to the engine. 

The propeller is a constant speed three blade Hartzell unit controlled by a governor mounted on the
engine supplying oil through the propeller shaft at various pressures. Oil pressure from the governor
moves the blades into high pitch (reduced RPM) and centrifugal twisting movement of the blades tend to
move them into low pitch (high RPM) in the absence of governor oil pressure. 

The induction system consists of a dry type air filter, an alternate air door and a Bendix RSA-10ADI
type fuel injector. This engine is normally aspirated with no restrictions on maximum power output. 

Bendix Scintilla S-700 series magnetos are installed with their associated components. The magneto
system consists of a dual (retard) contact assembly magneto, a single contact assembly magneto, a high
tension harness assembly, one transformer assembly mounted on each magneto and two low tension
leads, a starting vibrator, and a combination ignition and starter switch. 

In addition to the previously mentioned components, each engine is furnished with a 12-volt starter, a
70-ampere alternator, a vacuum pump drive and fuel pump. 

The lubrication system is of the pressure wet sump type. The oil pump, which is located in the accessory
housing, draws oil through a drilled passage leading from the oil suction screen located in the sump. The
oil from the pump then enters a drilled passage in the accessory housing, which feeds the oil to a
threaded connection on the rear face of the accessory housing, where flexible line leads the oil to the
external oil cooler. Pressure oil from the cooler returns to a second threaded connection on the accessory
housing from which point a drilled passage conducts oil to the oil pressure screen or filter. In the event
that cold oil or an obstruction should restrict the oil flow to the cooler, an oil by-pass valve is provided to
pass the oil directly from the oil pump to the oil pressure screen or filter. 

The oil pressure screen or filter element, located on the accessory housing is provided as a means to
filter from the oil any solid particles that may have passed through the suction screen and the sump.
After being filtered in the pressure screen or filter, the oil is fed through a drilled passage to the oil
pressure relief valve, located in the upper right side of the crankcase in front of the accessory housing. 

This relief valve regulates the engine oil pressure by allowing excessive oil to return to the sump, while
the balance of the pressure oil is fed to the main oil gallery in the right half of the crankcase. Residual oil
is returned by gravity to the sump where, after passing through a screen, it is again circulated through the
engine. 
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7B-3. Troubl .. bo(nin,. Troubl .. peculiar to the power plant .... listed in Tlble VlIB-1I in the back of this 
section. aloftJ with their probable causes ""d sugested remedies. When troubleshoocinJ mJincs. I'ound the 
rnapero pnmary cirCUit before performiDJ ""y cbew on the iJnition system. 

7B~. Removal Of EqiDe CowliaJ. 
a. Release the quarter rum futmen securins the· side eowlinJ to the bottom cowl.. 
b. Remooe screws at the front and aft ends of the top cowl. 
c. Remove the twO nutS. washen ""d screws artadtiftJ the top cowl to the firewall firtinp. 
d. Lift the tOP cowl from the enJiDe assembly. 
e. Remove the bottom cowl access p ..... l by 100ICIIinJ the quarter rum fasteam. 
f. Disconnect air intake h ..... ""d dnin line from the nose cowl. 
,. Disconnect cowl flap control clbles. 
h. Remove bottom cowl by removins screws ICCUrinB bottom c:owlins at the firewall, nose cowl a.nd 

landiDJ gear doors. 
I. Remove the nose cowl by pulling out hinF pins and sepantiftJ it at the hiDJe. 

7B-5. C1eaniDg. Inspection And Repair Of Engine Cowl. 
a. Clean cowling with a suitable cleaning solvent and wipe dry with a clean cloth. 
b. Inspect eowlinJ for dents. cracks. loose rivers. elongated holes and damaged or missing fasteners. 
e. Repair all defects to prevent further damage. 

7B-6. Installation Of Engine CowliDs. 
a. POSition the nose cowl halves on the front cf the enJine and secure with hinge pins. 
b. Raise the bonom cowl into position and secure with screws to the tlrC!wail. nose landing gear door 

frame and the i10K cowl. 
c. Connect air hoses [0 nose cowl and drain line to the bottOm cowl 
d. Connect cowl flap control cables. 
C!. Install the tOP cowl and secure suppa" channels to fuewail fittings with twO screws. washers and 

nuts. 
f. Secure the fore and aft ends of the top cowl with screws. 
g. Install the bonom cowl access plate and secure with quarter rurn fasteners. 

7B-7. PropeUer. 

CAllTION 

Before performing any service functions on the ?ropellcr. ascertain that 
the master SWitch is "OFF". the magneto switches a.re "OFF" grounded 
and the mixture concrol is in the "IDLE Cl'T-QFF" position. 
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FIGURE 7B·l. PROPELLER INSTALLATION 

78-8. Removal Of Propeller. (Reter to Figure 78·1.) 

NOTE 

I. '~"U.I" 
z . .. Q.!I,.l.rll.I. ... DI 
]. _01111.;.,11 "UI 

•. "'OU""UICI 101,,! 
,. -'0111:1.1.,11 "'O\,l"T'~. IN 1M 

e ... ~ ... '11. I'A" 
T • • ,.' .... EIII 40"'''·0. 1t'1Ie;; '0 '''(lU.l ,"'aItT,,, U: ... .II 

In some manner identify the position of each part in relation 10 the 
other to facilitate installation. 

•. Remove the spinner (I) by removing the screws that secure it 10 the spinner bulkhead (7). 
b. Place a drip pan undct the propeller 10 catch oil spilJage. 
c. Cut the safety wire around the propeller mounting bolts (4) and remove the bolts from Ihe engine 

crankshaft flange. 
d. Pull the propeller from the engine crankshaft. 
c. Remove the propeller "0" ring (6) and shim (5) from the engine flange. 
f. The spinner bulkhe:. may be removed from the starter ring gear (8) by removUlg nuts, washers 

and bolts. 

POWER PLANT 
ISSUED: 8118m 
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r I 

( L"::l. II ,-
? A __ 

~~ 
EXAGGERATED VIEW OF NICKS ""tT ~ 

~ IN LEADIN" EDGE ~ 

/' A __ 

~ :' RECOMMENDED METHOD FOR REMOVING 
NICKS BY RIFFLE FILE AND CROCUS CLOTH 

~ 
BLEND DEEPEST PORTION OF NICK INTO , LEADING EDGE AUGNMENT WITH SMOOTH 

~ 
CURVES 

/ 

(~) J 

~ 

EXAGGERATED VIEW OF NICK 
IN FACE OF BLADE 

SEcnON AA.. 
NICI( IN FACE OF B 
REMOVED BY FlU ~j LAOE 

AND 
AECOM· CROCUS CLOTH AS 

MENDED 

FIGURE 78·1. TYPICAL NICKS AND REMOVAL METHODS 

78·9 CI...woe. Inspection And Repair Of Propeller. (Rder to Figure 78·2.) 
a. Check for oil and greue leaks. 
b. Clean the spinner. propeller bub interior and exterior, and blades with I noncorroSIve solvent, 
c. In'pect the hub parts for cracks. 
d. Sleel hub parts should nOI be permitted 10 rust. Usc o.Iuminum paint 10 touch up. if necessary. or 

replate dwillg overhaul. 
e. Check a.J.I visible parts for wear and wny. 
f. Check blades 10 determine "'hemet they turn freely on the hub pivot rube. This can be done by 

rocking the blades back and forth through the slight freedom a.J.Iowed by the pitch change mechanism. If 
they appear tight and arc properly lubricated. the propeUer should be disassembled by an authonzed sc""cc 
center . 

g. Inspect blades for damage or cncks. Nicks in leading edges of blades should be med OUI and all 
edges rounded. as cracks sometimes start from such places. Use fine emery cloth for finishing. 

h. It is recommended that for SCVctC damage. internal repain and replacement of parts. the propeUer 
should be referred to the HartzeU Factory or Certified Repair Station. 

I. Grease blade hub through zcrk fittings. Remove one of the twO fittings for each propeUer blade. 
alternate Ihe next time. Apply gre .... through the zcrk fitting unnl fresh grease appears at Ihe fimng hole of 
the removed firting. eare should be taken 10 avoid blowing OUt hub gaskets. 

2 E23 

POWER PLANT 
ISSUED: 8/18172 



PIPER COMANCHE SERVICE MANUAL 

n-Io. lJIIIaIlatioD Of PropcIlcr. (Refer to Fipre 7B-I.) 
&. Politioa dle spinDer bulkhead (7) opiDst dle staner rinI par IIIppOrt (8) so that oa arrow lines up 

with the Tel on the &oa. face of <he IIIppOrt. 
b. Secure the spinner bulkhead .0 the saner ring gear SUppOrt with 1% bola. aua aDd Z4 washen. 

(Oae meier the bol. head and one under each au •• ) Carefully tiJbtcD DUD unifonaly to torque limia shown 
in Table VII-I. 

c. C1 ..... the propeUer aDd CDgine f1anaes. 
d. ObSft'le the staner rinI sear .0 make 111ft i< is mounted properly oa the enpe crankJhatt f\ange. 

The c:nnkJhah flanse is swnped with aD "0" awl< aDd the staner ri"l par is likewise identified by an 
"0" 1IWk. Upon iDsWIation of the ......... ring par. the marItinJS sball be maced .0 imure proper 
iJII<alJation. 

e. IIIK&ll "0" rinI (6) aDd shim (5) oa the .,.me sbaf •. 

CAUTION 

I. is absolutely ...... tia.I <hat sbim (5) be insWled u failure to do so 
may raul. in failure of the mountillJ bola due to relative movcmea. of 
dle twO flanges. 

f. RaiJc the propeUer intO positioa widl the enpe .... d slide <he propeUer on.o the propeller 
mouatillJ bushinp. 

g. Insall the mountillJ bola (4) in the propeUer hub and secure propeUer to engine flange. 
h. Torque bola to specification given in Table VIlB-I and safety. 
1. Check blade cradr. pet puqraph 7B-II. 
J. Install propeUer spinner and secure to bulkhead with screws. 

n-II. Blade T .... k. Blade track is <he lbility of one blade tip to foUow the other. while rotating. in 
almos. the same plane. Excessive difference in blade track • more than .06%5 inch • may be an mdication of 
bent blades or improper propeUer installar:ion. Check blade u foUows, 

a.. With the engine shut down and blades vertical. secure to the aircraft a. smooth board JUSt under tbe 
tip of the lower blade. Move the tip fore aDd aft throllJh iu fuU "blade-shake" tnvcl. making small marks 
with a pencil at each position. Theil cen.er the tip between these marks and scribe a line on the board for 
.he fuU width of the tip. 

b. CarefuUy rotate propeUer by hand to bring the opposi.e blade down. Center the tip and SCribe a 
pencil line u before and check <ha. lines arc not separated more than .06Z5 inch. 

c. PropeUers having excess blade track should be removed and inspecrcd for bent blades or for pam 
of sheared "0" ring. or foreign particles. which have lodged between hub and crankshaft mounting face •. 
Bent blades will require repair and overhaul of :wembly. 

POWER PLANT 
ISSUED: 8118n2 

2 E24 



PIPER COMANCHE SERVICE MANUAL 

TABLE VlIB-l 

PltOPELUR SPECFlCATIONS 

Blade Angle Low Pitch (Hill' RPM) 
Hilb Pitch (Low RPM) 

PropcUer RPM Setting EDpne Static HiCh RPM 
Enpne Static Low RPM 

Propeller Torque LimIts Description 

Spinner Bulkhead 
Propeller Mounting 

Bolts 
Spmner Atuchment 

Screws 

2 Fl 

14· 
36· 

2650 RPM Max. 
1550! 50 RPM MiD. 

Required Torque 
(Dry) 

100 iDch pounds 

100 to 125 foot pounds 

40 iDch pounds 

POWER PLANT 
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1. It"'" "OlUS·.". ICIII" 
1. ~oc .. IIIUT 

J. CO"TIIOL .&lthl 

4. CO_TIIOL ."'IL 
5. Sc:II'W ... ",.II,.'!' 

FIGl'RE 78·3. PROPELLER GOVERNOR ADJt:STMENT POINTS 

78·12 Propeller Governor. 

78-1.1 Removal Of Propeller Governor. 
a l.ift the left side panel of the engine cowling 
b Disconnect control cable from gO\ernor control arm 
c RemO\e the gO\ernor mounting stud nuts It will be necessar~'to raise the go\ernor as the nuts arc 

being remO\ed before the nuts can be completely remo\ed 
d RemO\e the mounting gasket. If the go\'ernor is to be remo\ed for a considerable length of time 

and another unit is not substituted. it is ad\i,able to co\er the mounting pad to prnent damage caused b~ 
foreign matter 

78-14 Installation Of Propeller Governor. 
a Clean the mounting pad thoroughh making \ery certain that there are no foreign particles in the 

rece" around the dri\e shaft 
b Place the gO\ernor mounting gasket in position with the raised portion of the screen facing awa\ 

from the engine, 
c Align the spline, on the gO\ernor shaft with the engine dri\e and slide the go\ernor in po,ition 
d Ra"e go\ernor off mounting pad enough to install washers and start mounting nuts Torque nuts 

e\enl\ 

ISSl:ED: 8/18/72 
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I. SPARII. PLUG L.EAD 

Z. SPAIn. PLUG 

3. STAltTER RINi &E'&II 

4. LI,TING STA ..... 

5. INJECTOR NOZZLE P'UEL LINES 

6. 'UU. DISTRIBUTOR VAL.V! 

7. [NGIliIE OIL 'ILLIUI 

8. LI'TING STRAP 
II. ENGINE SHOtll. "'OU"T IIIE,£111 TO SItETCH A) 

10. OIL COOLER, LEI"T 

It. [ .. IIN[ I"[ATHER 
12. ENGINE MOUNT 

U. UP'T MAGNETO 

'4. YACUU'" PUMP 

15. P'U[L PUMP 

Hi. RIGHT totAGNETO 

'7, TACHOMETER CABLE 

'1, P'UEL PUIIGE VALVE 

Ie. C .... IN HEAr DUCT 

20. O[ll'IIIOIT[1I DUCT 

21. A'" .Nr ..... E, HEAT[R 
11. P'U[l INJECTOR 

23. C .... IN HEAT DUCT 

24. t.lU"L.[R 

1', OIL. sueT ION SCII:[[N 

ze. IOLT 
27. [NGIIilE WlOUNT 

Za. NUT 

211. WASHERS 

2' 

2829 

Figure 78-4. Engine Installation (PA-24-400) 

REVISED: 4/10/81 
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c. Connect the conttol cable end to the governor control arm. 
f. Adjust governor per p .... graph 78-15. 
g. Fasten the cowling on both sides. 

78-15. Adjustment Of PropeU .. Governor. (Ref .. to Figure 78-3.) 
a. Stan the engine in accordance with the dircc[jons given in the Owner's Flight ~anua1 and a!1ow to 

wumup. 
b. Push the "PROPELLER" cockpit control as far forward as it will go. At this position the governor 

speed adjusting control lever will be against the hi-<pm fine adjusting screw. 
c. Observe enginc speed. Adjust the governor by means of the fine adjustment screw for 2650 rpm. 

To do this. release the fasteners and lift the side cngine cowling. Loosen the finc adjustment screw locknut 
and turn the hi-f'pm fine adjustment screw in a clockwise direction to decrease engine speed and a 
counterclockwise rotation to increase cngine speed. One revolution of the fine adjustment screw increases 
or decr .... s the propener speed approximately IS RPM. 

d. After setting the engine rr at 2650, run the self-locking nut on the fine adjustment screw against 
the base projection to lock. 

e. Pull the "PROPELLER" cockpit control aft to the low RPM position. 
f. Observe engine speed. Set to 1550 rpm either by threading the fitting at the governor control arm 

onto the cable, or by turning it in the direction tending to remove the fitting from the cable, depending on 
whether it is required to decrease or increase engine speed, respectively. It will be necessary, of course, prior 
to adjusting, to remove the self-locking nut and disconnect it from the governor control arm and to release 
the fitting locknut. 

g. Reconnect cable to governor control arm, tighten fitting locknut, and recheck engine by moving 
cockpit control in and out of the appropriate settings. 

h. Fasten the cowling on both sides 

78-16. Removal Of Engine. 

78-17. Installation of Engine. 

NOTE 

Refer to latest Lycoming Service Instruction No. 1241. 

78-18 Engine Shock Mounts. Replacement of engine shock mounts. Refer to Figure 78-4 for the proper 
arrangement of engine shock mount assemblies The top shocks arc assembled 50 the silver colored 'shock is 
aft and the gold colored shock is forward. The lower shock mounts arc installed opposite of the tOP shock 
mounts Torque shock mount bolts to 450 to 50010. Ibs and safety. 

REVISED: 4/10/81 POWER PLANT 
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1B-19. InciucDon Synan Air Filter. 

7B-20. Removal Of Air Fi1ur. 
L Remove the bottom cowl access pan.l by loosening the quarter nun fast ....... 
b. LooteD clamp and remove air intak. bose from filter box. 
c. R.l .... the futen ... and ",move the air box. 
d. Ranov. the air filter from the air box. 

7B-21. Servic:c l..-scdona. 
a. Tb. fLiter should be cleaned daily wh.n opcratin. in dusty conditiollS and if any holes or tcan are 

noticed. the filter should be "'Placed immediately. 
b. R.mo ... the filter elem""t and shake off loose dirt by cappm, on a bud surface. being car.ful not 

to damqe or crease the scaIi"l ends. 

CAUTION 

Never wash the filter elem.nt in any uquid or soak in oil. Sever attempt 
to blow off dirt with compressed air. 

7B-22. Inscallation Of Air Filter. 
a. Place air fLlter in air box and inaeai1 on baclting pl&t •. 
b. Secure box to plate with camloc f .... nen. 
c. Install air intak. hose on ruter box and secure with clamp. 
d. Inaeai1 bottom cowl access plare and secure with f .... nen.. 

7B-23. AltcnWC Air Door. The alternate air door.loaRd in the induction Iy"em on the back side of [he 
injector air box. is to proVIde a. source of a.i.r should there be UI air slapp. through the mler system. The 
following Ihould b. ch.cked duri"l inspection, 

•. All door seals arc u,ht and hm,es secua:. 
b. Actuate the door to detennlne that it is not stick.a.ng or binding. 
c. Check that rhe .prin& tension of the door is n,ht enough to allow the door to rcm:un closed at full 

engine RP."i, yet should thea: be an air ItOpp~ it will be drawn open. 

iB·H. Fucllnjecror. 

7B·ZS Fu.llnjector .\Iainlenance. 
a.. In general. little attention is required between injector overhauls. However. it is recommended that 

the following items be checked during penodic inspection of the engine. 
I.. Check tighmess and lock of all nuu and screws wh.ich futen the Injector to the engine. 
2. Check.J.11 fuel lines for tightness and eVldence of leakage. A slight fuel su..in adja.cent to the air 

bleed nozzles is nOt cause for concern. 

2 F6 

POWER PLANT 
ISSUED: 8118172 



• 

PIPER COMANCHE SERVICE MANUAL 

3. Check throttle and mixture conaol rods and levers for tip ...... and lock. 
4. Remove and clean 'he injector fuel inlet strainer at the fll'S< 25 bour inspection and each '0 

hour inspectIon themf,er. Damased strainer "0" rinp should be replaced. Torque strainer '0 6'·70 inch 
pound5. 

b. TestS prove that gasoline which becomes sale due '0 prolonged 5[o .. e absorbs oxygen rapidly. 
This sale OXIdized gasoline acquires a very distinctive odor similar to vamish, auses rapid deterioration of 
synthetic rubber parts, and aI50 fonns a gummy deposi' on the internal metal parts. This condition. 
however, docs not occur dunn, normal operation of the injector where fresh fud is beill8 collSWldy 
circulated. 

7B·26. Lubriation Of Fud InjectDr. 
L There is very little nced for lubrication of the injector in the field between regular overbauls. 

H"wever. the clevis pins used in connection With the throttle a.ad manual mixture c:oDtrOllcva'S should be 
checked for freedom of movement anci lubricated. ii necessary. 

b. Place. drop of engine grade oil on the end of the wo' ;. shaft in such a manner that i, can work 
ln'O the throttle shaft bushings. 

7B·27. Removal Of Fud InjectDr. 
a. RernO\'e the bottom cowling (Refer '0 parqrapb 7B-4 ) 
b. Remove air intaXe hose from filter box. 
c. Release the fastenen around the air box Uld. remove from b.ck plate. 
d. Rcmm"c nua and bolts from clamp l.S5Cmbly at the injector unit. 
c. Remove safety wire and screws from all' box back plate. 
f. Remove back plate and clamp assembly from injector unit. 
g Disconnect throttle and mixture control cables from injector unit. 
n. Disconnect fuei lines from injector unit. 
1. Remove pa.llocknun and nuts from injector unit mO,"lnDng studs. 
J- Remove fueilnjeCtOr from mountmg pad. 

18-28. Prepanu::ion Of Fuel Injector For Shippinl. Any unit taken oui of service. or UnitS being returned 
for overhaul, must be flushed WIth preserving oil (Specification MIL.Q-6081. Grade IOI()). uSlIlg the 
foUowmg procedures: 

a. Remove plugs and drain all fuel from the injector. If available, apply 10 '0 I' pSI air pressure to 
'he fuel inlet until all fuel is discharged from 'he injector. 

b. Replace plugs and apply flushlll8 ou fII,ered through a 10-micron filter at 13-15 psi '0 the injec,or 
fuel inlet unul ou is discharged from the outlet. 

c. Replace fuel >nler shIpping plug. 

CAUTION 

Do not exceed the above air pressure as internal damage to the injector 
mav result. 

POWER PLANT 
ISSUED: 8/18172 
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FUEL INLET 

SECTION-AA 

IDLE VALVE LEVER 
CONNECTE 0 TO 

FLOW DIVIDER VALVE 

THROTTLE LEVER 
LINKAGE 

MANUAL MIXTURE 
CONTROL AND IDLE 
CUT-OFF LEVER 

CONSTANT HE 

IDLE SPRINIGG'FO'RT.f.~r~~~~~~N~~;~ CONSTANT EI ~!fLLL'DLE MIXTURE 
ADJuSTMENT 

AIR I n~_J~~=~~\1:.:::~~ FUEL DIAPHRAGM '1 IMPACT TUBE 

BALL SERVO VALVE A 

Fi8U~ 78-5. Schematic Diagram of RSA Fuel Injector System (PA-24400) 
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d. Aher falling with preserv:ati.., oil. the inje"",r should be protected from dust ""d dirt ""d given 
suc:h protection apinst moisture as c:Wn&ac conditions at the point of It0rate: require:. tn most c:ases, 
storin, the .nit in • dry ua will be mfficient. 

e. If the unit is to be stoml ncar or shipped over salt water. the foUowing p<ecaations should be 
observed, 

1. Spray the exterior of tbe inje"",r with aD approved preservative oil. 
2. Pack in • dustproof container. wrap the concWter with moisture and vaporl'roof materiLI and 

seal. Pick the wrapped unit in I suitable shippinJ ..... Pack • one-half pOUDd bOJ of silica Jd crystals in the 
dustproof cont:aiDer with injector. The bq-must IIOt touch the inje"",r. 

CAUTION 

Extreme caution should be exercised wh.,. handling or workiDg around 
the injector to prevent oil or fuel from entering tbe &ir .. etions of the 
injector. As explained previously. damage to tbe &ir diaphnp will 
result. Fluid can easily enter the &ir oeetian of the injector through the 
impact tubes or the annular groove around the YCfttun. For this reason. 
a protective plate should be instaUed On the scoop mounting flange 
when performing rou.tine maintenance 011 the engine. such :as washing 
down the engine and &ir scoop. servicinJ tbe &ir fUter (surplus oil on the 
dement), or wben injecting preservative into the engine prior to storing 
or shipplDll· 

78·19. Preparation Of Fuel injectOr For Service. Fuel injectors thot have been prepared for storage should 
undergo the foUowinJ procedures before beinJ placed in service. 

.. Remove and clean toe fuel inlet strainer assembly and reinstall. 
b. Inject clean fud into the fuel inlet connection with the fuel outletS uncapped until clean fuel flows 

from the outlets. Do not exceed 1 S psi inlet pressure. 

n·lO. Installation Of F.d InjectOr. 
I. Install fuel injector with gasket on mountinJ pad. 
b. Install air box bracket on the [wo lower injector mounting studs J.nd sccure bracket and injector 

urut WIth washen, nues and pallocknuu. 
c. Connect fuel lines to fuel injector unit. 
d. Connect thronle and mixture control cables to control arms ""d adjust per paragraph 78·31. 
c. InstaU &ir box clamp assembly and back plate on fuel injector inlet. 
f. Secure back plate to suppOrt bracket and clamp assembly with screws and safety. 
g. Secure cla.mp at the injector inlet with 2 boltS. washen. nuts. and cotter pins. 
h. Install filter and air box on back pla.te and Kcure with carnloc fasteners. 
I. Connect and secure ~r intake hose and drain. if removed. 
J. Install bottom cowling. 

POWER PLANT 
ISSUED: 8/18/72 
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1. T •• OTT 1.1 UI ... 

Z. 101.1 '''I.e -'OJUIT""!'IT 
101.1 "'IITUII' 1oO.I\IITIoI,"T 

•• "UII. lelll." 
5 ...... TU'" " .... 

FIGl'RE 78-6. IDLE SPEED AND MIXTURE ADJUSTMENT (FUEL I!'IOJECTOR) 

78-:1 I Adjustment or Throttle And Mixture Controls. The throttle and mixture controls are adju'led '" 
that \\ hen the throttle arm on the injector is rotated forward against its full throttle stop and the mixture 
arm is rotated forward against its full rich ,top. their respecti'e cockpit controls should be 062 of an inch 
in from their full f"rward ,tOps 

a At the injector. disconnect the throttle and or mixture control cable end from its control arm 
b Loo,en the jam nut securing the cable end. 
c Adjust the linkage by rotating the cable end to obtain the 062 of an inch spring back of the 

cockpit control le\er when the throttle or mixture control arm contacts its stop 
d Reconnect the cable end to its control arm and secure jam nut. 
e Pull the throttle and mixture controls in the cockpit full aft to ascertain that the injector ,die 

screw contacts its stop and the mixture control arm contacts its lean position. 

78-:12 Adjustment or Idle Speed And Mixture. (Refer to Figure 78-6.) 
a Start the engine and warm up in the usual manner until oil and cylinder head temperatures are 

normal 
b Check magnetos If the "mag-drop" is normal. proceed with idle adjustment 
c Close the throttle to idle If the R PM changes appreciably after making the idle mi.,ture adJu,tment 

during the succeeding steps. readiust the idle speed to the desired RPM 

ISS l~ED: 8/18/72 
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The idle mixture must be adjusted with the fuel boost pump "0' .. 

d When the idling speed has been stabili7ed. mo\e the cockpit mixture control with a smooth. stead\ 
pull IOward the "Idle Cut-Off" position and ob,er\e the tachometer for an~ change during the "leaning:' 
proce" Caution must be exercised to return the mixture control to the "Full Rich" position before the RPM 
ca 11 drop to a point \\ here the engine cuts out. An increase of more than 50 RPM \\ hile-'Iea ning out" indica te< 
an exce"i\el~ rich idle mixture An immediate decrea,e in RPM (il not preceded b\ a momenta" increase) 
indicates the idle mi,ture is 100 lean 

e If the abo\e indicate, that the idle adjustment is too rich or 100 lean. turn the idle mIXture adjust-
ment in the direction required for correction. a~d check this new position b\' repeating the abo\e procedure 
Make additional adjustments as necessary. Each time the adjustment is changed. the engine should be run up 
to 2000 RPM to ckar the engine bdore proceeding with the RPM check Make final adjustment of the idk 
'peed adjustment 10 ohtain the desired idling R PM with closed thronle The abo\e method alms at a ,,·tling 
that will obtain ma,imum RPM \\ith minimum manifold pre"ure In case the sening does not remain stable. 
check the idle linkage. an~ looseness in this linkage would cause erratic idling In all cases. allowance ,hould 
be made lor the dlect of \\eather conditions and field altitude upon idling adju'tment. 

78-:1:1 Fuel Air Bleed ,,"allIes. 

78-:14 Removal or Fuel Air Bleed Nozzles. (Reier 10 Figure 78-7) The nOl7les must be carefull~ remmed 
as the~ or the c~linde" ma~ be damaged 

a 1 ift the side acces" panels 01 the engine co\\ling. 
b Disconnect the fuel line from the n077le 
c 
d 

Carcfull~ remo\e the nOllle. uSing the correct sile d~t:"r 'iocket 
Clean and impect the nOllk as gi\en in Paragraph 7B-:15 

7B-:15 Cleaning And Inspection or Fuel Air Bleed 1'00zzles. 
a Clean the n077le, \\ ith acelOne or Met hslet hdketone (M E K) and blowout a II foreign pa rliel" wit h 

compre"ed air in the direction oppo,ite that of fuel flo\\ Do not me wire or other hard nbjech !() clean 
orifice..; 

b Inspect the n077le and cslinder threads for nicks. ,tripping or cro"-threadml' and ballered or 
rou nded he xagons. 

c Inspect and replace n077le a-rings lound to be cracked. brillie or distorted Reier to L\coming 
Ser\ice Instructions '0 1275 for detaded teq procedure of air bleed n077les 

7B-:1(' Installation or Fuel Air Bleed "'Ollie. 
a It is important for the n077I" to be correctl\ positioned with the air bleed hole facing up\\ard 
h Install the nonie, and tighten to a lillie lO's than (,0 inch-pounds torljue 
c Continue to tighten the n077les until the leller or number stamped on the hex of the nOl1ie bod\ 

points down In this posilion the air bleed hole \\illiace up\\ard 

ISSl"EO: 8/18/72 
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A .. ' 

FIGURE 78-7_ FUEL AIR BLEED NOZZLE 

NOTI 

Do not exceeel 60 inch"?ouncis torque on nozz.lc. when Iligning air bleeel 
hole. 

d. Connect fueJ line to nozzle. 

CAUTION 

Start nozzle. and line <ouplings by hand to prevent the po .. ibility of 
c:ro .... hreading. 

e. IIlSUil engine cowling. 

78-37. Ignition Sy ... m MaiD_a. 

78-38. Inspection Of .\\opeto. 
L Remove harness a.sscmbly cover from magneto and inspect pam for moisture, broken leads or 

other dunage. 
b. Swing leads out of outlets in disaibutor blook and remove <wo screws ,.cunng block in hou.mg. 

Lift the block from magneto. 
c. To properly inspect the breaker computment and breaker points. it will be necessary [0 remove 

the disaibutor iinger by removing the <wo attaching screws and washon. 
d. Inspect breaker points for excessive wear or burning. Desired contact IUrfa.ca will have a dull gray 

sandblasted or frosted appearance. Minor irregularities or roughness of point surfaces ue not harmful. 
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!'OTE 

"0 attempt should be made to stone or dress contact point, Should 
contact a>sembl\ ha\e bad points or show excessive wear. the 
complete contact assembly should be replaced. 

e Chec~ the condition of the cam follower felt. Squee7e felt tightly between thumb and forefinger. 
If fingers are not moistened with oil. re-oil using 2 or 3 drops of Scintilla 10-86527 lubricant Allowapproxi
matelv 30 minutes for felt to absorb the oil Blot off the excess with a clean cloth. Too much oil mav foul 
contact points and cause excessive burning . 

78-39. Removal Of Magneto. 
a. Loosen fasteners and lift the cowling side panel 
b. Disconnect high tension leads (short center lead) from the transformer 
c. Remove the four screws securing the harness bloCk to the magneto and remo\e block 
d Disconnect "p. lead from magneto and retard lead if removing left magneto 
e Remove nuts and clamps securing magneto to engine and remo\e magneto 

78-40 Adjustment Of Magneto Breaker Points, If it is cenain that the cam has not been mO\'ed since 
manufacture or overhaul. the contact assembly points can be adiusted by setting them at 0019 inch (magnetos 
5 " 01-27 and up are adjusted to 0016;!; 0002) clearance on the high point of any cam lobe 

If the cam has been disturbed or if it is not known that cam has been moved. time magneto using the 
follow ing procedure 

!'OTE 

Magnetos of late manufacture have a brown strip of glyptal painted 
across the cam retaining nut and the cam flange which makes it 
possible 10 determine If the cam has been disturbed since manu
facture or o\erhaul 

a The S700 magneto has raised timing marks as shown in Figure 7B,8. The center timing mark is the 
reference or beginning point for proper timing and represents the full register posit ion of the rota ting magnet. 
The "R" and "L" identify the two additional marks to be used for timing either a right-hand or left-hand 
rotating magneto The first mark. in the desired direction of rotation. identifies the 27° paq full register 
instant of main contact assembly opening The second mark, 7-1 2° later. identifies the instant of retard 
contact a"embly opening on retard contact assembly magnetos 

b Loosen cam securing nut and run nut up flush with end of shaft. Loo,en nut on dri\e end of rotor 
shaft Remove main and retard contact assemblies and capacitor from breaker support assembl\" Rework a 
plain washer as shown in Figure 7B-9 Slide inSIde diameter of washer against rotor shaft between cam and 
breaker support assembly Tighten nut on drive end of magneto until cam is loose on rotor shaft RemO\e 
reworked washer from housing. 

ISSl"ED: 8/18/72 
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..... 
RETARD CONTACT OPENING POINT 

MAIN CONTACT OPENING POINT 

TIMING MARK-_"",,*fIl~ 

DRIVE MEMBER 

FIGURE 78-8. MAGNETO TIMING MARKS 

c. Remove cam securiDJ DU' IDd lift out cam. Polition distributor finger on cam llanse and file a 
no.cb on e. of c:un llanse aligned wi.h proper tiJrliq mark OD finl'" (Ref .. '0 Figuno 7B-IO) 
Reposition cam on ro.or and iDSUl1sceurinJ nut flush with end of rotor shaft. Be ... no no.ch on cam can 1>< 
seen when looltiDJ in contu< uocmbly end of magneto. 

d. Looscn drive ,baft nut and insuU the 11-8465 Holding Tool on rotor shaft as shown in Figure 
7B-ll. Slide the 11-8464Titning Pointer on ro.or shaf. between dri.e plate and oil slinger. Securely tigh.en 
nut IDd washer down on holding .001. Place magnetO In .ertical position, drive end up. e 
.... 7 

1.000 
1.250 

I' 0.313 

... .f1-+-0.125 

FIGURE 78-9. REWORKED PLAIN WASHER 
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_. 
DISTRIBUTER 

TIMING MARK 

FIGURE 7B·10. FILED NOTCH ON CAM 

e. Tum rOtor in direction of rotation until timiq mark on drive member is between the outside 
timing marl< on the "L" side and indented dot on flange of bollSin,. Ligbtly flick adjusting knob of the 
Holding To"l and allow rotor to come to rest. With rotor in this position. align timing lin. of the Timing 
Pointer with full r..,ster position amin, mark. R.check timing pointer position by ...... flicking Holding 
Tool. POinter should come to rat a1igned with the timing mark. Tighten adjustment knob of Holding Tool 
until pr ..... r. IS appli.d on housing flange prev.nang rotor from turning fre.ly. 

A'" 
ROTOR HOI.DING TOOl. 

TIMING POINTER 

FIGURE 7B·11. INSTALLATION OF ROTOR HOLDING TOOL AND TIMING POINTER 

POWER PLANT 
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A .... 
PAINTED LINE ON DISTRIBUTOR BLOCK 

1' ...... ___ _ 

T 

PAINTED LINE ON DISTRIBUTOR FINGER 

FIGURE 78·12. ALIGNMENT OF CAM IN INSPECTION HOLE 

NOTE 

Be sure the Timing Pointer docs not move on the rotor shaft after it has 
been aJigncd with the full registet position timing mark. 

f. Tum rotor shaft in direction of rotation until timing line of Timing Pointer is directly over timing 
mark for main contact assembly point opening Tighten adjusting knob so rotor cannot tum but not tight 
enough [0 cause damage to drive end bearing 

g Install main contact assembly and tighten pivot screw. Turn cam until files notch on cam is 
approximately in center of hole marked "T". (Refer [0 Figure 78-12.) Then continue turning cam in 
direction of rotation until cam follower of main contact assembly is on bigh point of cam lobe Set contact 
clearance to 0.019 + 0.001. Torque securing screws to 20-25 lb. in. and pivot screw to 12-15 lb. in. 

h. Turn cam until notch on cam flange is approximately aligned with screw hole nearest hole matked 
"Til. Connect the 11-851 Timing Light, or equivalent. across main contact assembly. Turn cam in direction 
of rotation slowly until timing light goes out (contact points open). While holding cam in this position, 
tighten cam securing nut. Be sure cam doC'S not move while tightening nut Torque nut to 20-25 lb. in Be 
sure timing light is still out 

i. Check tha~ the Timing Pointer is over timing mark for main contact assembly point opening. 
loosen adjusting knob of the Rotor Holding Tool and tum shaft until Timing Pointer is aligned with 
scribed line for retard contact assembly point opening. Tighten adjusting knob of Holding Tool enough to 
hold rotor in this position. 

j. Install retard contact assembly and tighten pivot screw. Using the ll.fJSl Timing Light, set contact 
points to open at this point Torque securing screws to 20-25 lb. in. and pivot screw to 12-15 lb. in. Loosen 
adjusting knob of Holding Tool. Turn rotor in direction of rotation until cam follower of retard contact 
assembly is on hLgh point of cam lobe. Check contact clearance. It must be from 0.018 to 0.023 inch. If 
clearance does not fall within limi[S, replace the ~ontact a.sscrnbly. 

k. Apply a stripe of glyptal. any color. across cam retaining nut and distributor rotor mounting 
surface. 
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... 

('~------ TIMING MARK 

fiGURE 78·13. ENGINE TIMING MARKS 

7B41. Traasformer .u.mbly. 
•. Check transfor:net .... mbly for cracks in the casi", or for bent or broken mounting bracket •. 

Inspect oudet. for damaged or stripped threads. 
b. Using an ohmmeter, measure the resistance of the primary and secondary winding of the 

transformer assembly. Check. primary resistance between pin of small connector Uld tnnsfom1er hou.sing 
Resistance shall be 1 to 3 ohms. Measure secondary resistance betWeen pm of large connector and 
transformer "ouslng Resistance shall be 10,000 to 14,000 ohms. 

c. If transformer i1S5embly IS damaged or it fails the rcst, remove four screws securing it to magneto 
housmg. Install new transformer assembly Uld torque securing screws to 25·30 lb. In. 

7B ..... 2. Mqnno Timing. (Timing Mapeto to Entdnc) Check each unit for proper magneto rotation before 
placUl! eIther unit on the engme. If the magneto is of the correct rounon. rum magneto rotor shaft m 
direction of rotatlon unell the timing marK on the drive member is a.pproximately in alignment with an 
indent on drive end of magnno housing. One of the pamted lines on the distributor block should also be In 
alignment when viewed through the opening marked '"T" in the housing When VIcwed from drIve end of 
the magneto, the painted linc on the right side of disaibutor finger IS for clockwise rotanon, and the 
painted line on the left side 15 for counterclockwise rotation .. \1.agncto is now :-';0. 1 cylinder advance firing 
posItion. 

!'IOTE 

The lines on the dinributor finger lnd distributor block as described in 
prcvlous paragraph. are for reference only Absolutely no adjuscnent of 
contact point opening itom these marks shall be used lS an indication of 
proper internal magneto tl1T1ing. 

POWER PLANT 
REVISED: 4/10/81 
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(PA-24-400)
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a. Turn the engine crankshaft to number one cylinder full advance firing position. (Refer to Figure 7B-13.)
Install the magneto on the engine and tighten the mounting clamps sufficiently to hold magneto
position and yet allow it to be rotated.

NOTE: Verify engine timing for the airplane being worked on by checking the engine dataplate.

CAUTION: EXTREME CAUTION MUST BE EXERCISED WHEN ALIGNING ONE OF THE
PAINTED LINES ON THE DISTRIBUTOR FINGER WITH THE PAINTED LINE
ON DISTRIBUTOR BLOCK. AFTER MAGNETO HAS BEEN INSTALLED ON
ENGINE, CHECK THROUGH OPENING MARKED "T" TO SEE THAT THESE
MARKS (LINES) ARE STILL PROPERLY ALIGNED. CAM LOBES ARE SO
CLOSE TOGETHER THAT IF THE MAGNETO IS TURNED ONLY SLIGHTLY IT
WILL BE POSSIBLE TO TIME MAGNETO ON THE WRONG CYLINDER. IT
COULD BE ON THE NEXT CYLINDER IN FIRING ORDER OR IT COULD BE
ON PREVIOUS CYLINDER IN FIRING ORDER. IO-720 SERIES ENGINE
FIRING ORDER IS 1-5-8-3-2-6-7-4.

b. Connect a timing light to switch wire (shielded capacitor wire) and to a good ground on engine.

c. If the timing light is out (battery operated models), rotate the magneto housing in direction of its
magneto rotation a few degrees until light comes on. Then turn slowly in opposite direction until
light goes out. Secure the magneto in this position.

NOTE: The magnetic force in the S-700 series magnetos tends to act in the direction in which the
rotor is turned during the timing operation. This causes the backlash in the magneto drive
gears to accumulate in the same direction. Consequently,. as the magneto is being timed,
the backlash can be o\erlooked and result in a timing error as much as 6 to 8 degrees. To
eliminate this possibility, insert a small screwdriver through the "T" marked opening and
engage the painted rotor timing groove. (The painted lines on the dstributor block and
finger will be found in approximate alignment.) With a light force depress the screwdriver,
moving the rotor in a counterclockwise direction, as viewed from the rear, sufficiently to
remove any backlash while at the same time, rotate the magneto back and forth in both
directions until the breaker points just begin to open, as indicated by the timing light. If the
"T"-marked hole is inaccessible, preventing it from being used for holding out backlash,
remove the magneto distributor block and use the magneto rotor for this purpose.

d. Repeat this procedure for the other magneto using another timing light.

e. After both magnetos have been satisfactorily timed, leave the timing light wires connected and
recheck timing as previously described to make certain that both magnetos are set to fire
simultaneously. If 
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the timing is cornet, both timinI llg/Its will be out. If the breaker poiDts open '00 IOOD, loosen 'he 
mapetO mounting nuts, and roa. .. the mape,o iD a <loc:kwise directioD (riIb' mapeto). The left mape,o 
should also be rou,ed iD a clockwix olireotion. If points open '00 Ia,e, • tum both mapeto. in a 
countercloclcwiK cliteotiOD. When i, is c:eruiD both magneto. an: let to rift ,.,..mer, remove timinlligh, 
and replaoe PIU,.. 

CAUTION 

When timinJ mard breaker mll"eros '0 the engine, only maiD breaker 
poiDts "" timed. Never manp' to time mard breaker poiDts '0 the 
eneine. 

71-43. Hamal AJoembly. 

71-14. l!llpCcUoD Of Hamcu, 
a, Check lead uscmblies for niclcs, <uts, mutila,ed braiclini, badly worn .... ion or any other evidence 

of physical damage. lasp ... spark plug .Ieev .. for chafing or tears and damaged or .tripped thread. on 
coupling nuts. Checlc compression spring to .. e if i, is brokeD or dis,orted. Inspe .. gromme, for ,ears. 
Check all mounting brackets and clamps to ... that they are .. cure and no, cracked. 

b. Using an ohmmerer, buzzer, or other Nitable low VOltage devie<, checlc each lead for continuity If 
continuity does not exist. wire is broken and must be replaced. 

c. MiDor repair of the harness .... mbly, Ncb as replaeemen, of concact sprinp, .pring retainer 
.... mbli .. , in.ula'ing sleeves or of one lead .... mbly, can be accompliahed with the harness .... mbiy 
mounted on the engine. HoweveT. should repair require replacement of more than onc lead assembly or of a 
cable outlet ?Iate, 'he ham ... should be removed from the engine and .. n' '0 an overhaul .hop 

7845. Removal Of Ham ... , 
a.. Disconnect the clamps cha.e seaate the wires to the engine and accessories. 
b. Loosen the coupling nuts at the spark plugs and remove the irlsulaton from the spark plug barrel 

well. Use caution when withdrawing the insulator not to damq:e the insulator spring. 
c. Place a guard oyer the harness inJulaton. 
d.. Remove the harness assembly tenninal place from the magneto. 
e. Remove che engIne baffle plate that receiYes the harness assembly. 
f. Remove the h.arness from the airplane. 

7B46. InJaUadon Of Harness. Before installing harness on l'T1.I.!l1eto. check maring surfaces for cleanliness. 
Spray entire face of grommet with a light coat of Plastic .\told Spray. SM.Q.Q-TH Silicone Spray or 
equi\·alent. This Will prevent harness grommet from sticking to magneto distributor block. 

a. Ptace the harness termUlal plate on the magneto and tighten nuts around the plate :llternately to 
scat cover squarely on magneto. Torque sc:rews to 18 to 22 inch pounds. 

b Route ignition wires to their respective ~ylindcn. 
c. Clamp the harness assembly in position and replace the engIne baffle plate. 
d. Connect 'he leads to the spark plugs. 

POWER PLANT 
ISSUED: 8/18172 
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A 070 

LEFT MAGNETO 
STARnNG Vl8AATOR 

i 

COMBINAnON STARTER AND IGNInON SWlTO< ----:;i~;;;;ii5ii 

• 
BAnERY ! 

STARnNG MOTOR 
I 

SO<EMATIC WIRING DIAGRAM 
IGNmON sYSTEM· RETARD BREAKER MAGNETO 

SINGLE ENGINE 

FIGURE 7B·14. IGNITION SYSTEM RETARD BREAKER MAGNETO INSTALLATION 

7B ... i Starting Vibra..,r. (Refer to Figure 71.14 ) 
a. Disconnect all .park plug le.ds from the left magneto. at 'he spark plugs 

CAUTION 

Be sure all left magneto spark plug leads are removed. thus ~reventing 
cross-firing of the magneto and the pOSSIbility of hazardous <onditlons. 

b. Rotate engine crankshaft until number one cylinder 15 in its recud firing poslcan. L'sl11g the 
11-a51 Timing light. check '0 sec that bo,h magneto contact .... mblies arc open. 

c. ElecmcaUy disconnect startcr from starter solenoid. If this is not possible. remove battery terminal 
from starter switch or remove starter switch tcnnlnal from vibrator. 

CAUTION 

It is necessary that the 5uncr be clccmc:al1:v removed from the clJ'cuir before the vtbrator 
is put into operation to eiimlnuc possibiliry of startcr bemg energized dunng tne test 

d. Pla.cc combination switch in Its "LEFT" ?osition. 
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e. If it was possible to eleetrically discoMect the starter from the starter solenoid, the starting 
vibracor may be merpzed by turning the starter switcb on. 

f. If starter was not electrically removed from starter solenoid, it is necessary to ~OD.D.ect & jumper 
lead from starter switcb ,ermin&l on vibrator '0 ungrounded termi.aal OD battery. Tbis will enerpze the 
Hartinl vibrator. 

c. Holding the number one cylinder spark plug lead .pproximately 3/16 to 1/4 incb .way from. 
good ground, • seri .. of hot sparks should occur. 

sho 
I. 

CAUTION 

Grup the spark plug lead far enough .way from the coMection so as 
Dot to produce &Dy dangerous eleetrical shock. 

If 'he spark does not jump the gap, cbeck the applied voltage '0 the starting vibrator. This voltage 
Dc .ithor 12 or 24 vola ckpcnding upon 'he system being checked. 

If voltage is correct, check thc contact poinu of thc magncto. 80th sea of contact p"ina shall be 
opcned. 

j. Reject all unia not complying with the preceding requirements or which show Uly visual defccu. 

7848. Spark Plugs. 

7849. Removal Of S ..... k Plugs. 
a. Loosen the coupling nut on the harness lead and remove the terminal Jnsuator from the spark plug 

barrel well. 

NOTE 

When withdraWing the ignition cable lead connection from the plug. 
cue must be taken to pull the lead stn.ight out and in line with the 
center line of the plug barre" otherwise, • side load will be .pplied 
which. frequently results in damage to the barrel insulator and 
connector. If the lead c:annot be removed easily in this manner. the 
resisting contact between the neoprene coUar and the barrel insulator 
will be broken by a rotuy tw}5cng of the coUat. AVOid undue distortion 
of the collat and possible side loading of the banei insulator. 

b. Remove the spark plug from the engine. In the course of engine operation. carbon ~nd other 
combustion pro-jucts wtll be deposited on the end of the spark plug iIlld will penc.tn.te the lower thre3.ds to 

some degree. As ~ result. greater torque is frequendy required for removmg a plug than for Its inst.illanon. 
Accordingly. the torque limJutions given do not apply to plug removal and suffiCient torque must be used 
to unscrew the plug. The hIgher torque In removal IS not as detrimental as In mstillation. Since it cannot 
stretch the threaded section. It d~. howc:ve:-, impose a shewg load on thiS section and may. If 
sufficiently severe, produce a failure in chis locanon. 

POWER PLANT 
ISSUED: 8/18172 
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FIGURE 78·15. REMOVAL OF SEIZED SPARK PLUG 

NOTE 

Torque indie.ring IwIdle should not be used for .puk plug removal 
because of the greater torque requlrement. 

c. Place spark plug! in a my that will identify their position in the engine a.s 500n as they are 
removed. 

NOTE 

Spuk plugs should not be usc:d if they hive been dropped. 

d. Removal of selZed spuk plugs in the cylinder may be accomplished by application of liquid carbon 
dioxide by a Conical metal funnel adapter with a hole a.t the apcx just large enough to accommodate the 
funnel of • C02 boccie. (Refer to Figure 78-15 ) When ... ized ,puk plug eilUlot be removed by normil 
means. the funnel adapter is placed over and a.round the spuk plug. Place the: funnel of the C02 bottle 
inside the funnel adapter and rcic3.5c me carbon diOXIde [0 chill l.nd contta.ct the spark plug. Break the: 
spuk plug loose:: with a wrench A warm cylinder head at the time the carbon dioXlde is applied wiil jud in 
the removal of an excessIVely seized plug 

e. Do not allow forclgn object'S to enteT the spark plug hole. 
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7B-50_ ilupec:tion ADd Clanin, Of Sport. Plul_ 
._ Visually inspect eadt spark plul for the followiDs aon-repaiftbk defec:a, 

L Severely d.unq<d sheU or shield threads nicked up. Stripped or aoathreaded. 
Z. Badly battered or rounded sheU """"IOns. 
3. Out-of-round Ot damaged shieldinJ barrel. 
4. Chipped. encked. or broken ceramic insulator portions. 
5. Badly eroded electrodes worn to &l'proximately ,oq(, of oriJiaal size_ 

b. Clean the spark plu, .. required. removing carbon and for .... doposia. 
c. Test me spark pi", both elec:u-icalJy and for raiswlce. 
d. Set the electrode '&I' at .015 ro .018 of UI iach or ii & smoother operation at idle speed and 

reduced magneto dro~ff is desired. Set at .018 to .022 of an iacb. However. with wide '&I' settins the 
plup must be serviced at more frequent iamvals. Fiae wire platinum or iridium elec:uodes should be Set at 
.015 to .018 of an inch ollly. 

7B-51. I.....u.tion Of Spck' ... Before insalling spark plugs. ucett2in that the threads within the 
cylinder are dean and not da.mo... ... cQ.. 

.. Apply anti...ue compound spuingly on the threw &ad install psket and spark plup. Torque 360 
to ~20 inch pounds. 

CAUTION 

M&i<e ceruin the deep socket is properly seated on the spark pi", 
hexqon .. damage to the plug could result ii the wrench is cocked to 
one side when pressure is applied. 

b. CuefuUy insert the tenninal insulator in the spark plug and tilhtcn the co~pling nut. 

7B-52. Lubrication System. 

7B-53. Oil Relief Val ... The function of the oil pressure relief valve. which IS located between the upper 
nght engine mounting lug &ad No.7 cylinder. IS to maintain engine oil pressure within specified limlt5 by 
withdrawing il portion of the oil from the circulatina system and returning the oil to the sump should the 
pressure become excessive. Tbis valve is noc adjuStable, however, panicles of metal or other forclll' matter 
lodged berween ball .rid .. at will result in • drop in oil pressure. It is advisable. merefore. to disassemble. 
inspect and clean the relicf vah'c if excCSSlvc pressure fluctuations are noted. 

The oil pressure relief valve is by no means to be confused with the oil cooler by·pass valve. whIch is 
located on the: au. pressure screen housing mountmg pad. The sole purpose of the by·pass valve :s to serve a.s 
a safety measure. pemutnns: pressure oil to by-pass the oil cooler enarely in case of an obstTUcnon withm 
the cooler 

POWER PLANT 
ISSUED: 8/18172 
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7B-54. 00 Screens. The oil screens are the pressure screen, located in a dome shaped housing, above and 
between the magnetos and the suction screen located in the aft section of the sump. These screens should be 
cleaned at each oil change to remove any accumulation of sludge and to examine for metal filings or chips. If 
metal particles arc found in the oil screens, the engine sbould be examined for internal damage. 

a. To remove the pressure screen, remove oil temperature elecuica1lead or the temperature bulb and the 
cap screws securing the housing. Note the location of the screws as the round fillister head screw, if installed, 
must be returned to upper right comer of the housing. If the fillister head screw is not reinstalled in the SlUlle 
hole from which it was removed, it is possible to crack the mounting flange of the vacuum pump. 

b. With the housing and screen removed, clean and inspect both items, check the mating surface of the 
housing and accessory case of gasket particles. 

c. Insert the screw into the housing so that the screw fits flush with the housing base. Using a new 
gasket, secure the housing to its mounting pad and torque cap screws to 75 inch pounds. 

d. The suction screen is removed from the sump by removing the hex head plug at the lower aft part of 
the sump. Clean and inspect the screen and gasket, replace the gasket if over compressed or damaged. Insert 
the screen fully into the sump, install gasket and plug. S, ',ty the plug. 

7B-55. Oil Cooler. 

a. When conducting a routine engine inspection, the oil cooler(s), lines and fittings should be checked 
for the following: 

I. Oil cooler line attachments should be examined to be certain that all are tight and there is no 
indication of cross-threading. (See c, below, for oil line torque.) 

2. Oil lines must have adequate clearance and be properly aligned. 
3. Oil line supports should be tight, properly positioned and if worn should be replaced. 
4. Oil cooler should be checked for leakage or distorted cells. 
5. Cooling fins should be clean and undamaged. 

b. During each engine overhaul, at indication of high oil temperatures or during a 500 hour inspection, 
the oil cooler should be removed, cleaned and checked for damaged fins and cells. When replacing the cooler, 
properly align and do not over tighten the mounting bolts so that the cooler would be damaged. While the oil 
cooler is removed, the oil lines should be disconnected and flushed. . 

c. If it is found that oil is leaking around the line compression nuts, check that the nuts are tightened to 
125 inch pound wet torque or the nut may be backed off, retightened finger tight, plus a 3/4 tum. Do not over 
torque. 

d. Should oil continue to leak, it may be necessary to replace the seal rings. Also remove the 
compression nuts and inspect the line ends in the area of the swaged ferrules for collapsed tubing. This 
condition may be observed by looking into the tubing ends. Should the tubing show indications that it is 
collapsed and new seal rings and proper torque does not stop leakage, the oil lines should be replaced. Also 
inspect the surfaces of the mating fittings for damage. 

POWER PLANT 
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7B-56. Recommendations for Changing 011. (Refer to latest revision of Lycoming Service Bulletin No. 
480 and Lycoming Service Instruction No. 1014.) 

CAtmON 

Do not introduce any trade additive to thc basic lubricant unless 
recommended by the engine manufacturer. 

a. Oil Change Intervals. 

(I) For engines equipped with full-flow oil filters. change the oil and filter each 50 hours of engine 
operation or every fo.lJ" months. whichever comes first. 

(2) For engines relying upon pressure screen filtration alone, change the oil and clean the pressure 
and suction screens each 25 hours of engine operation or every four months, whichever comes first. 

b. Ashless Dispersant (Detergent) Oil. 

(I) With the exception of turbocharged engines, ne' ·'r newly overhauled engines should be broken 
in on straight mineral oil for the first 50 hours of operation, vr until oil consumption has stabilized. Lycoming 
oil additive PIN LW-16702 may be used. Mineral oil must also be used following the replacement of one or 
more cylinders until the oil consumption has stabilized. Attempting to break-in normally aspirated engines 
with detergent oil may result in high oil consumption as the additives in some of these oils can retard the 
break-in of the piston rings and cylinder walls. 

(2) All new or newly overhauled turbocharged engines must be broken in and operated only with 
ashless dispersant (detergent) oil. 

(3) In engines that have been operating on straight mineral oil for several hundred hours, a change to 
ashless dispserant oil should be made with a degree of caution, since the cleaning action of some additive oils 
will tend to loosen sludge deposits and cause plugged oil passages. When an engine has been operating on 
straight mineral oil and is known to be in excessively dirty condition, the switch to ash less dispserant oil 
should be deferred until after the engine is overhauled. 

(4) When changing from straight mineral oi I to ash less dispserant oil, the following precautionary 
steps should be taken: 

(a) Do not add ashless dispserant oil to straight mineral oil. Drain the straight mineral oil from 
the engine and fill with ashless dispserant oil. 

(b) Do not operate the engine with ashless dispserant oil longer than five hours before the first 
oil change. 

(c) Check all oil screens for evidence of sludge or plugging. Change oil every ten hours if sludge 
conditions are evident. Resume normal oil drain periods after sludge conditions improve. 

Revised: 81)5198 
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TABLE VIIB-II TROUBLESHOOTl1l;G CHART (El'GI1I;E) 

Trouble 

Failure of engine to 
start 

ISSUED: 8/18/72 

Cause 

Lack of fuel. 

Underpriming 

0, erprimi ng 

Incorrect throttle setting 

Defecti,e 'park plugs. 

Defecti,e battery. 

Improper operation of 
magneto breaker points 

Air bubbles in fuel system 
Fuel pump failure 
Fuel line restricted 
Lack of sufficient fuel 

pressure 
Internal failure 

Clogged injector nozzles 

Defecti,e ignition wire. 

2G2 

Remedy 

Check fuel system for leak, 
Fill fuel tank. Clean 
dirty lines. strainer or 
fuel cocks 

Prime by hold ing boost pump 
switch 4 to 10 seconds 

Place control in "idle-cut
off" Open throttle and 
unload engine by turning 
over with starter 

Open throttle to I 8 of its 
range. 

Clean and adjust or replace 
spark plug or plugs 

Replace with charged 
battery 

Clean points Check intanal 
timing of magnetos 

Check fuel vent 
Replace pump 
Check inlet line 
Check fuel strainer and fuel 

adjustments 
Check oil sump strainer for 

metal panicles. If found. 
complete overhaul of the 
engine may be required 

Remo\e from cylinders. clean 
in acetone solvent. blo" 
through the inlector noule 
opposite direction of fuel 
flow with compressed air. 
100 psi. 

Check with electric tester. 
and replace any defect"e 
wires. 

POWER PLAe 



Trouble 

Failure of e."me t., 
idle properly. 

Low power and uneven 

ruJUlllII· 

POWER PLANT 
ISSUED: 9/18/72 
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TABLE V1IB-U. TROUBLESHOOTING t:HAJtT 
(ENGINE) (coat) 

ea.. .. Remedy 

Incorrect idle adjustment AQjust throttle stop to obtain 
correct idle. 

Insufficient fuel pressure. Check fuel mainer IIId pump 
pressure adjustment. 

Cloged injector nozl ... Remove and flush with acetone. 
Blow through orifice with 
comp ...... d air· 100 psi. 

Leak in induction system. Tish"n all conaecUons in 
the induction SYStem. Re-
place Illy defective partS. 

Low cylinder compression. Check condi';"n of piston 
rinp and :, e seats. 

Faulty ignition system. Cbeck entire ignition system. 

Mixture roo rich; indicarecl Injector may need rec&li-
by slugish e.,.me oper- bratioD by aumonled 
a.tion. red exhaust flame personnel. 
It night. Extreme aseo 
indicatecl by black $IIIOke 
from exhaust. 

M.ixture tOO lean i inciicared Check fuel supply. Check 
by overheating or back· fuel lin .. for obsttllctlono 

flrinc· or resai.ctions. 
Leaky nozzle. Remove nozzle and blow uno 

it. All escaping through 
the nozzle valve indicates 
leaking. Replace nozzle. 

Clogged injector nozzl ... Remove and flush with acerone. 
Blow through onfi« With 
comp ...... d air . 100 psi. 

Dirt in inlet saeen. Remove screen and flush with 
~etone. BLow with 
compressed air. 

Dirt in • .,... ficting. Remove ''T'' fitting at distri-
buror. clean in acetone. 
Blow through onfice with 
compressed au· loo PSl. 

Fuel supply pressure Check fuel pump pr .. sute 
excesSively high. 
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Trouble 

Low power and Wlnen 
",nnill!!. (cont.) 

Flow IIIccer reads biP. 

Failure of engine to 
clndop full power. 

Rough engine. 

TABLE VlIJI.U. TltOUllLESHOOTING OIAJlT 

(ENGINE) (CODt) 

Cawc 

Leak in lIWIifoldline. 
Leak in incluc:tion syscan. 

Poor fuel. 

Magncco breaker points 
not workinc properly. 

Defective iplilion wire. 

Improper iplition timing. 

Defective spar!< plUI 
terminal conntC'ton. 

Incorrect valve c1ean.ncc. 

ClogecInozzle. 

Throttle lever nut out of 
adjustment. 

Leak in induction system. 

Mixture too lean. 
Throttle link ... limiting 

mvel of throttle valve. 
Restrictions in inlet ili 

scoop. 
Improper fuel. 

Faulry icnition. 

Cracked engine mount. 
Unbalanced propeller. 

Defective mounting 
busbinJls. 

2 G4 

Jlemedy 

Tiahten fiftinp. 
Tighten all collllCCtioas. 

Replace clcfective pans. 
Fill WIk with fuel of 

recoDWendecllflcle· 
C1eaa points. Check internal 

timing of ........ tos. 
Check wire with ele<tric 

teSter. Replau defective 
wire. 

Check ."....cto. for timi.,. 
and synchronization. 

Replace COMectors on .par!< 

plua wire. 
AdjUSt valve clclf&l\CC by 

changina push rods. 

Remove ""d auah with acetone. 
Blow throuab orifice with 
comprcssecl air - 100 psi. 

Adjust throttle lever. 

Ti!lhrcn intake pipe mounting 
flange nuts and tighten 
intake manifold. 

Injeceor must be rccalibnred. 
Check throttle link ... and 

throttle valve opening. 
Examine air scoop and 

remove resalCtlons. 
Fill tank with recommended 

a.viation fuel. 
Tishten all connections. 

Check system with tester. 
Check ignition twing. 

Replace mount. 
Remove propeUer iUld have 

it checked for balance. 
lnstall new mounting 

busbings. 
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Trouble 

Low oil pressure. 

High oil temp .... Nr •. 
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TABLE VlIB-U. TROUBLESHOOTING OIART 
(ENGINE) (coat) 

Cause Remedy 

Insufficient oil. Fill tank with oil of rceon.-
mended viscosity. 

Leak in ",ction lihe or Check per between ICcri-
pressure lin •. sory housing and crank· 

c:asc. 
Dirty oil .trainers. Remove and clean oil 

mainen. 
Air lock or dirt in reli.f Remove and dean oil pressure 

valve. relief valve. 
Hish oil tempetaNre. Sec "High Oil TemperaNre' 

in ''Trouble'' column. 
R.lief valve OUt of Check valve. 

adjumncnt. 
Def.ctive pressure ps'. Replac. gag •. 
StOppage in scavenge Ch.ck line for obstruction. 

pump intake puaage. Clea.a. suction strainer. 
F aiIiJII or failed bearings. Ch.ck sump for m.tal 

particles. 

I nsufficicDt oil cooling. Check air inlet and outl.t for 
deformation or obstruction 

Inruffici.nt oil supply. Fill exrernal tank to proper 
I.vel with sp.cifi.d oil. 

Low grad. of oil. Replace with ou coniomllng: 
to specific:anon. 

Cloned Dillin .. or Remove and dean ou 
stninm. Strainers. 

ExcessIve blow-by. Usually caused by ,,'orn or 
suckmg nngs. 

F ai1ing or failed bearings. Examine sump for metal 
particles. If found. over· 
h.aul of engine 15 lndlcatcd 

Defective rcmpen.ture R.plac. gag •. 
gage. 
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Trouble 

Excessive oil consumption. 

Cold weather difficulties. 

TABLE VlIB-U. TllOUBLESHOOTJNG CHAJlT 
(ENGINE) (COIle) 

CallIe 

Luw pcIe of oil. 

F ailins or failed bCarinp. 

Worn piston rinp. 
Incorrect insallation of 

piston rinp. 

Cold oil. 

Inaccurate pressure 
readings. 

Ovcrpriming. 

Weak batt.ry. 
Faulty ignition swirch. 

2 G6 

RaMdy 

Fill tank with oil confonnins 
10 specification. 

Check sump for mew pam'-
cI ... If fOl1nd, overhaul 
of CIIpe II indicated. 

Iasull DCW •• 

IDRIlI new """. 

1010 ... aircraft inro a h .... d 
hlllfU. Heat oil. 

In .xtmne cold weather, oal 
pressure readings up ro 
approairnardy 100 lbs. Docs 
Not necessarily mean 
malfuncQODing. 

Route crankshaft ill dircc:rion 
of Dermal roUtiOD with 
throttle "full open", and 
mixture in uidle-cut~fr' 
and ignition switch "OFF·' 

Insull fully charged batte<1-' 
Check ground wires. 
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SECTION vne 

POWEll PLANT 
PA-l+Z60 (TUJUlOOIAJlGED) 

7C-!. Introduction_ ThIS ",crion coven power plalla used in the PA-Z+Z60 Turbo Comanche and is 
comprised of instructions for the removal, minor repair, JCMCC and iDstaIlation of the engine cowling, 
propeller, propeller governor, engine, engine shock mouna, induction system, fuel injector, turbocharger, 
fuelll1' bleed nozzles, ignitiOD system and lubrication system, 

7C-Z. Description. Tbe PA-Z+Z60 Turbo Comanche is powered by an Avco-Lycoming lo-S40-RIAS .• IX 

cylinder, direct drive, wct sump, horizoncal opposed, fuel injected, air cooled engme with a compression 
.. tio of 8.S, I, .. ted a Z60 HP at 2700 RPM, and designed to opcr&te on 100/130 (minimum) octane 
aviation grade fuel. The engine contains componena which make it suitable for turbochargi",. 

Cowling completely enclo ... the e",ine and consisa of twO hinged lide access panels, an upper and 
lower section and a nose section. The cowl flaps are an integral pan of the lower cowl and ue operued 
manually thro",h mecbanicallinkace. 

The propeller is a HartZell constant speed, cODtrOlied by a governor mounted on the engine supplying 
oil through the propeller shaft at vanous pressures. Oil p ....... '" from the governor moves the blades intO 
b.gh pitch (Low RPM). Tbe cenmfugal twisting moment of the blades move them .nto low pitch (High 
RP."\). 

The airplane's induction system consists of a dry type air mter and alternate air door. The ""gine fuel 
system consIStS of a Bendix RSA-SADI type fuel injector and a Lcar-Scigler fuel supply pump .. an integral 
part of the fuel injector system. Two Rajay part number Rj008()'102 turbochargers are attached to the 
engme. Manu~ waste pte canacl of the rurbochUJeT provldes the pilot with complete freedom of choice 
in turbocharger use. A push-pull control is installed for waste gate control. 

Bcndi.x:·Scintilla S6LN-1200 scries magnetos all: installed on the engine. The system consists of two 
magnetos with "shower of sparks" retard points 1Il the left magneto. necessary for sumng. 

In addition to the aforementioned components. the engine is equi'Pped with an alternuor. a geared 
surter and vacuum pump. The engine mount is steel tubmg constt'lcUon actached at the firewall and 
incorporates VIbration absorbing mounts. From the exhau.st stacks, gases are dll'ected to the turbocharger 
Wute gue, through. or around the turbine. 15 requited. md overboard at the rear of the engine cowl. engtne 
nacelle. 

The lubrication system is of the fu.ll pressure wet sump type. The oil pump. which is located in the 
accessory housing. draws oil through a drilled passage Inding from the ou suction screen located in t~e 
sump The oil from the pwnp then enters a. drilled pa.ssq:e in the accessory housing. which feeds the oil to a 
threaded connection on the rear f~cc of che accessory housing, where a. flexible line leads the 011 [0 the 
external oil cooler. Pressure oil from the cooler returns to a. second threaded connectl0n on the accessory 
!'lou 5mB from which POlOt a dnlled passage conducts the au to the oil pressure filter. In the event that cold 
oil or an obstruction should restnct the oil flow to the cooler. an all cooler by·pass valve is.proVlded to pass 
the oil elueedy from Ute oil pump to the oil pressure filter. 
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Th. oil pressure rut ... Iem ...... located on die accessory housin •• is provided as a means to rut .. any _ 
solid particles that may have pused through die Netion screen in the sump. Af ... beina filtered through .. 
the pressure rut ... the oil is fed througb a drilled passqe.o the oil preawe relief valv •• located in die upper 
right side of th .• c:nnkcue forward of the aeceaory housin •. 

This relief valve regulates the ...... e oil pressure by aIIo"",,, excess oil to retIIm to the Rlmp. while die 
balanc. of the presNre oil is fed to die main oil pIlery in the righ. half of the c:nnkcase. Residual oil is 
retIImed by sraviry to the Nmp where. af ... passing through die Netion scr ...... i. is again circulated 
through the .".me. 

The turboch ..... s are lubricated I!Y !npne oil which is Rlpplied '0 the turbo oil pIlery by lines 
connected to die ""line accessory housi",. IncOTJlOrated in tbe oil Npply line is • pressure regulator poppet 
valve. The ... of a resuicted fitting reduces .".m. oil pressure to 30-35 psi prOSltlre required ior th. 
rurt>ochargetS. Oil is scav .... ed from die turbocharg .. sump and returned to the ... ine sump by a scavencer 
pump installed on the hydraulic pump drive pad of th."""e acCOSlOry housing. 

7C·3. TroublabootiDa. Troubles peculiar to the pow .. plant arc listed in Table VllC·ll in die back of thi> 
section. along with their probable causes and suaested remedies. When rroubleshou""I .ngines. ground the 
magn.to primary circuit before performins any checks on the ipUtion system. 

7C .... Engine CowliDg. 

7C·l. Removal Of Engine Cowling. 
a. Ascerwn that die master switch and "'""'etO swi.ches arc in die off position. 
b Release the three cowl fasteners on each side of the engine comparancnt. 
c. Remove atw:hing screws from die tOP cowl at die ruewall. _ 
d. Remove attaching screws from the nose section parting sunaces. .. 
c. Remove tile tWO amcning nuts. washers and screws 5ecuring the top cowl channels to firewall. 
f. Lift the tOP cowl from dI •• ngin. assembly. 
g. DlSCor.ncct nose gear door acmati", rods. 
h. Dj~onncct cowl flap (onttOi cables. 
I. DISconnect gear door frame ch&nncls from firewall Uld a.cuchmcnt SU:lpS from tubular structure 

by removing screws. 
J. DiSConnect drain lines from bottom cowl. 
k. Remove bottom cowl by removing screws securing it to tbe firewall. 

7C-O. Cleaninl. Inlp.ction And Repair Of Engin. Cowlinl. 
1. Crean cowling With a. suitable cleaning solvent and wipe dry With a. clean doth. 
b. Inspect cowling for dents. cracks. loose rivets. eiongaccd holes and damaged or missing futcncn 
c. RepaIr all deiects to prevent funhcr damage. Fiberglass repair procedute'S may be a.ccomplished 

according to Fibcrgla.ss Repair!. SectIon IV. 
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7C·7. Innallation Of Engine Cowlia,. 
.. Position the bottom cowline and secure with screws to the flRWall bulkhead. 
b. S.cure the gear door fram. chann.ls '0 m. fuew&ll and .".m. moun,. strap. IIJinJ aaaching 

screw •. 
c. Conn.ct cowl flap contrOl cables '0 flap act\IaDDg arms. 
d. Conn.ct gear door actuaEinJ rods '0 doon. 
•. Connect drain tubes '0 outlet in bottom cowl. 
f. Position ,op cowl on 'asin' uscmbly. 
g. Attach <4~ cowl support channels 10 the firewall with screws, wasil ... and nutS. 
h. Secure the cowl nose section halves with ICRWS. 

1. S.cure ,op cowl '0 firewall bulkhead with sa ...... 
J. Adjust nose gear door. (Rd.r.o S.ction VI.) 
k. S.cure side panels with fast.nen. 

7C-8. ~p.Uer. 

CAUTION 

B.fore pcrfortning any service functions on the prop.Uer, ucauin dw 
the master swi,ch is OFF, the m .. neto swi.ches are OFF (gtounded) 
and m. mixture conaol is in th.lDLE Ct.rr'()FF position. 

7C'9 R.moval Of PropeUer.(Rd.r to Figu'" 7C·1.) 
~. Ascertain that master switch and magneto switches are in the OFF position. 
b. In some manner identify the position of each pan: in rebeon to the other to facilitate insullacon. 
c. Remove me spinner (1) by removing me screws that secure it to the spinner buLkhe2.d. 
d. R.mov. ,h •• ngm. cowling. (Ref.r '0 paragnph 7C·S.) 
•. Plac. I dnp pan unde. the prop.lI.r '0 cltch oil spill .... 
f. Cut the safety WIre around the propcUer mounting stUds (7) anet remove the studs from the engine 

flange. The nuts are frozen Uld pinned to the studs. so the srow will turn With the nuts. 
g. Pull the propeller from the .ngin. shaft. 
h. Remov. ,h. prop.lI.r O·ring (9) from the prop.ller hub O-nng gtD0v •. 
i. The spinner bulkhead (10) ma.y be removed from the sta.rter ring gear by removing nutS and 

washers. 
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7C-10.  Cleaning, Inspection And Repair Of Propeller. (Refer to Figure 7C-2.) 

a. Check for oil and grese leaks. 

b. Clean the spinner, propeller hub and blades with a non-corrosive solvent. 

c. Inspect the hub parts for cracks. 

d. Steel hub parts should not be permitted to rust. Use aluminum paint to touch up. if necessary, or
replace during overhaul. 

e. Check all visible parts for wear and safety 

f. Check blades to determine whether they turn freely on the hub pivot tube. This can be done by
rocking the blades back and forth through the slight freedom allowed by the pitch change
mechanism. If they appear tight and are properly lubricated, the propeller should be disassembled
by an authorized Service Center. 

g. Inspect blades for damage or cracks. Nicks in leading edges of blades should be filed out and all
edges rounded, as cracks sometimes start from such places. Use fine emery cloth for finishing.

h. For severe damage, internal repairs and replacement of parts, the propeller should be referred to the
Manufacturer or a Certified Repair Station. 

i. Grease blade hub through zerk fitting. Remove one of the two fittings for each propeller blade,
alternate the next time. Apply grease through the zerk fitting until fresh grease appears at the fitting
hole of removed fitting. Care should be taken to avoid blowing out hub gaskets. 

Figure 7C-1.  Propeller Installation
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7C-11.  Installation of Propeller. (Refer to Figure 7C-1.)

a. Clean propeller and engine flanges. 

b. Install spinner bulkhead (10) on srcrer ring gear, and torque bolts to specficacions given in Table VIIC-I. 

c. Observe the starter ring gear to make sure it is mounted properly on the engine crankshaft flange.
The crankshaft flange is scamped with an "O" mark and the starter ring gear is likewise identified
by an "O" mark. Upon installation of the starter ring gear, the markings shall be mated to insure
proper installaton. 

d. Lubricate and install O-ring (9) inside the propeller hub in the O-ring groove. 

e. Mount propeller on engine. Screw each stud (7) into its mating flange bushing a few threads at a
time until all are tight. Torque bolts to specifications given in Table VIIC-I. Safety the mounting
bolts with MS20995C41 wire, routing the wire through the lock pins (8). 

f. Check blade track per paragraph 7C-13. 

g. Install engine cowling. (Refer to paragraph 7C-7.) 

h. Install spinner (1) and secure with screws. 

7C-12.  Adjustment Of Low Pitch Blade Angle Stop.
a. The propeller comes from the factory with the low pitch stop adjusted for proper blade angle. If,

however, this adjustment has been disturbed, use the following procedure to obtain  blade angle:

1. The blade angle (refer to Table VIIC-I) is determined by placing a propeller pronacror on the
face side of the propeller, at the 30 inch station. as measured from the hub center line. The
blade must be honzontal. 

Figure 7C-2.  Typical Nicks and Removal Methods
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2. The low pi.ch stOp adjusanell. is awle by a screw in the IIOIe of die propeller cylillder. 
RotuiDs the screw clockwise iIu:rases die low pi.ch IIId reduces die RUic RPM by abou. 100 RPM for 
each half tIIm; or vice vasa. 

b. After the low pitch stOp bu beea adjlllted for proper blade qle. die so-r sboWd th ... be 
adjllSted '0 obtain maximwn rated ..... e RPM dllriDa tlke-off climb u described ill pansraph 7C·17. 

7C·13. 8IIde TrKk. Blade trad is die ability of ODe blade tip ro follow die other ... bile rorating. ill 
aim .... die same plane. ExcOIIi ... cliffere!lCe..in blade track -more tbm .0625 inch- may be III inclfcation of 
ben. blacla or improper propeUer inrtaUatiOIl. Check blade track u follows. 

•. Wid! the eftIine shur down and blacla vertical. RCIIft rO the aircraft a _oadl board just under the 
tip of the lower blade. Move the tip fore and aft tbro"lb in fuU "blade-sb"'e" travel. 1DIkia.1IIIlll marks 
with • peacil at each poaitioll. Tben center the tip bera .... dlae marIu &Dd scribe a liae 011 die board for 
the fuU width of die tip. 

b. CarefWly rowe propeller by hllld .0 briIIJ die opposite blade' down. Cellter the tip and ICribc a 
peacilline u before and check that lines are DO' ,.arated more dI ... . 0625 inch. 

c. Propellers haviac excess blade track, • ..:.1 be removed and inspected for ben. blades or for pans 
of shared "0" ring. or fore.,. particles. which ha ... lodp between bub IIId crankshaft mounting fac ... 
Ben. blad .. will require repair and overhaul of aascmbly. 

7C·14. PropeUcr Go ...... or. 

7C-15. RcmOYlli Of PropeUer Go¥aDor. 
&. Lif. the left side panel of the ""line cowling. 
b. Dileonne .. control cable from governor control arm. 
c. Remove the aovcmor mounting stud nuts. It will be necessary to raise the governor as the mits an: 

bemg removed before the DUll can be comple.ely removed. 
d. Remove the rnounrinB gasket. If the IOYerIlOr is ro be removed for a considerable length of time 

and ano.her uni, is no. substitu,ed. i. i. advisable '0 cover the mounting pad to p ..... n. damage caused by 

foreign nutter. 

7C·16. InstaUaaon Of PropeUcr Governor. 
&. Clean the mounting pad thoroughly making very ccruin that there are no foreign particle. in 'he 

re .... around the drive shaf •• 
b. Place the governor mountins guket ill position with the raiKd portion of the screen facing away 

from the engine. 
c. Align ,he splines on ,he governor shaft with the engine drive and slide the govcmo, in posi,ion. 
d. RUse governor off mounting pad enough to insull washers aDd st.art mounting nuts. Torquc nuts 

evcnly. 
c. Conncct the conaol cable end to the governor conuol ann. 
f. Adjust goyernor control per parognph 7C·17. -
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FIGURE 'C·3. PROPELLER GOVERNOR 

7C·17 Adj....",ent Of Propeller Governor. (R.fer to Figure 7C·l.) 
a. Srut the engine in I.Ccorda.ncc WIth the directiOns given in the Owner's Flight .\'\anual and allow to 

warm up . 
b. Push the "PROPELLER" cockpit control as far forward as it will go. At this position the gov.rnor 

speed adjusting control lever will be against the hi-rpm fine adjusting screw. 
c. Observe .ngin. sp~d. AdjUst t!l. governor by means of the fin. adJustm.nt screw for 2700 RP.'.\. 

To do thiS. release the fastenen and lift the left side c1't!inc cowlinl. Loosen the fme adjustment screw 
lock.nut and tum tbe hl-rpm fine adjustment screw in a clockwise direction to decrease engine speed and a 
counterclockwise roation to increase cng1!lC speed. One revalueon of the fine adjuStment screw Increases 
or d.cr .... s the prop.ller sp~d approximat.ly 15 RPM. 

d. After sen:Ul, the governor for high RPM. run the self·lockUlJ nut on the fine adjusoncnr screw 
against the base projection co lock. 

•. Pull the ··PROPELLER·· cockpn control aft to the low RP~ position. 
f. Observe engine speed. Sec to 1600 RPM ather by chreading the fitting at the governor concroi arm 

into the cable. or by turnlllg it in the rfirection tending to remove the fitting from the cable. depending on 
whether It IS requlred to decrease or mcrca.se engine speed respectively It will be ncccssuy. !,rior co 
adjusting. to remove the ~if~locklOg nut and disconnect it from the governor concrol arm .lnd to release the 
fitting locknut. 

g Reconnect cable to governor concrol arm. apply fitting locknut and recheck engmc b~' movlO, 
cockpit control in 1l\d out of the appropriate sen:in!s. 

h Secure the cowling. 

POWER PLANT 
ISSUED: 8/18172 
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TABLE vnC-I 

PROPELLER SPI!OF1CAnONS 

Blade Anpe Low Pitch (Hip RPM) 
Hip Pitch (Low RPM) 

Propeller RPM SmiDJ E.e Stant Hip RPM 
EDgine Static Low RPM 

PropeUer Torque Limits Description 

Spinner Bulkhead 
Propeller MountiDJ 

SNds 
Spinner Attachment 

Sc:rCW1 

2 G16 

13.'· +.3
0

/ •• 0. 

It' to l~ 

%700 RPM Max. 
1600 t 50 RPM Min. 

Required Torque 
(Dry) 

%2 foot pounds 

60 to 70 foot pounds 

40 inch pounds 

POWER PLANT 
ISSUED: 8/18172 
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7C·18. EqiDe. 

7C.19. Remoyal of Enline. PA·24-260 (Turbocharged) (Refer to Figure 7C-4) 
a. Tum off all cockpit switches and disconnect the battery lI"'und cable It the battery. 
b. Moye the fuel conual lever located on the fwclqe floor between the twO front seat> to tbe OFF 

position. 
c. Remove engine cowlin,. (Refer to parqnpb 7C·'.) 
d. Drain engine oil if deslRd. 
e. Remove PfOpeUer. (Refer to parqnph 7C·9.) 
f. Dixonnect cabin beat. fuel pump and oil cooler air duCt>. 

NOTE 

Where a question may arise as where to reconnect hose. line or wire, th 
item at the "'paration should be identified (uged) to facwu . 
installation. Open fuel. oil. vacuum lines and fittings should be CDYfted 
to prevent contamination. 

g. Dasconncct the manifold pressure line. No.6 cylinder and remove damp securing it [0 engine 
mOUDe. 

h. Disconnect tUrbo oil supply lin .. It the enJille a.:cessory housing. 
I. Dixonnect magneto "P" leads. reurd lead (left magneto only) and shielding grounds from 

magnetos. 
1. Disconnect tachometer drive cable and oil temperature lead from the engine accessory housing. 
k. Disconnect vacuum bose It vacuum pump. 
l. Disconnect oil cooler outlet hose at engine accessory housing and inlet hose ilt oil cooler. 
m. Disconnect engine breather from engine. 
n. Dixonnect exhaust S" and cylinder temperatUre leads from No. 6 cylinder exhaust stack and 

cylinder head. 
o. DiscOnDect fuel pump inlet line and drain hose at firewall. 
p. Disconnect fuel pressure. oil pressure and fuel flow meter vent Lines. 
q. Disconnect the starter cable at the starter. remove cable clamps a.t the left side of the engine and 

engine mount, and draw c.ble aft [0 the firewall. 
r. Disconnect altema.eor leads ae altema.tor, remove clamps secunng wires to engme and draw them 

aft to the firewall. 
s. Disconnect a.Iterna.ee ilir door control ca.bie. 
t. Disconnect throale. mi."tNre and propeUcr governor conaol cables and remove clamps securing 

them [0 engtne. 
u. Remove C&il pipe braces. 
v Disconnect exhaust waste gate control cables and remoyc clamps sccunng them to the tul pipes. 
w. Disconnect spark plug leads from leit bottom spark plugs. 
x. Removc bondmg suaps from engine at Sides of mount. 
y. Loosen magneto mounting nuts and ron,te magnetos to dear cngme mount. 

POWER PLANT 
REVISED: 4/10/81 
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.. To pram, damIp '0 die Wi wilOD removiDa die weiP' of die e.,.me &olll die airpiallc. aaach & 

OWlei to die tail skiel. 
IL Aaach a oae-balf U)ft (minirngm) boia to die Iif1:iJII RnI' &Del reline die mlliOD aD die ...... 

DlOIIDD. 

abo Check the CDJiDe for aay .mchmenrs r in;,. to obmaa ia nmonl. 
IIC. RCIIIOft die coaer pia, nu" wubu. &On, nulcicr mock moallC &ncI sleeve &om adI moaaliDs 

bol,. 
&cI. SUcic bola o.n of anac:hiDJ poiaa &Del ...... cap.. free. plKiq i, on & suiuble sappon. 

7C-10. IalllallaUon of EDline. PA-24-260 (Turbocharged; (Rerer 10 Figure 7C-4.) 
L Aaach a oae-balf ton (minimam) bDisI: to die ..,.me lifana stnp ancIlifI: ...pac. 
b. Swing ..,.me ;"'0 p1acc. pooiQoDiDt die ..,.me moumizlg lup 10 dlcy &lip wim mount 

anacbmcat poinD. 
c. 1..-t a m .... DIiDI bolt in,o the ..... mow" ""til iD dIradCci eacI cnncla one or two dlrads 

from the moun, iaelf. I ..... a shock lIlount be ...... die eJIIinc moaaliDs bnck", anel mounL Slide t'.e 
mOWlt bol, on throup die lIlOun' &Del inIcn: a moant sp_ ...... die bolt ancI dlroup the eliI" • 
mOWlting bnd<ct.. 

cI. Repeat the proadura in step "c" with the mnainins dlrec attaching points. 
e. II1ItaIl the froDt engine shock mo .. DD 00 die bolo anel ...... the fonrlteiODei of die moWlt spacer, 

check to see tbOl die shock mo"DU arc not bincJiDs. IDIWI wuben aacI • aut OD each mouDIiDI bolt. 
TiIh= die DUD p ..... uoiiiely. f01lGwiDB • c:iraIIIr oeqacacc ancI anqac to 40 foot-pOllDdl aacI safftY. 

f. CODllCCt RUter cable to rtarter &Del clamp cable to left cylineler baffks &Del eJIIinc moun" 
J. Aaach a1_ leoda to ai_tor &Del clamp diem to "ht cylincler baffles aacI qinc mount. 
b. CODDOer JOvcrDOf coDaol cable to JOftrllClr anel secure widl clampa. 
i. CODDeer throttle anel rnixNn: conaol cables to die injector aocI acljUltlllent per p ....... pb 7C-42. 
J. CODDeer warte pre contrOl cables &Del acljust per p~b 7C-2'. 
k. Conneer a1tcnw:e air contrOl cable &Del aclj .... per p ....... pb 7C-J". 
L AtW:iI boncling RnpS to ..,.me anel CDJiDe mount. 
Ill. Conneer cylineler hoael tempcr&ture and exiwas< pi temperature leacis at No.6 cylineler anel .. cure 

to mount. 
a. CODDOer fud pressure. fuel flow merer ftDt aocI oil pRSSUre lines. 
o. Conneer fuel pump. inlet line aacI cIrain to f...,wa.I.I. 
p. Connect oil temperature lcacI and tachometer cable to eftIinc accaaory bo .. sinc. 
q. Connect maca"'o "P" leoda. retard lcaci (ldi: lIlIJDfto oDly) aocI shieldinl ....... ncla to moen",os. 
r. Connect turbo oil supply Iincs at die ..,.me acceaory boulinc. 
s. Conneer manilolel p ...... re line to number 6 cylineler. 
t. Connect oil cooler ho ... to engine &Dd cooler .. 
u. Connect engiDe breadler to e.e &Del secure widl clamp. 
v. ConneC't vacuum bose to vacuum pump &nd SCC:UfC clamp. 
w. Connect ductS to cabin boat inl",. oil cooler and fuel pump should. anel secure widl clamps. 
>t. Conneer spark plullcacis to left bottom spark plul' anel .. cure with clamps. 
y. Install tail pipe braces. 
z. Install propeller. (Rder to p ...... ph 7C·Il.) 
aa. InslaU Ihe proper grade and amount of engine oil. 

NOTE 

Refer 10 laleSI Lycoming Service InstruClion No. 1241. 

• 

REVISED: 4/10/81 POWER PLANT e 
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abo Time magnetos to engine I Refer to paragraph 7C -53 ) 
ac In'tall cowling I Refer to paragraph 7C-7) 
ad Connect batter .. eTound cable. turn fuel selector \ahe on. open throttle full and tum on the auxiliar~ 

fuel pump Check for fuel·le~ks 

7C-20a Protection Of Engine Mount. The lower engine mount tubes which are next to the turbochargers ha'e been 
painted with a special heat resistant paint Should the mount need repainting. the following procedure must be followed 
to insure the heat resistant quality - -

a Strip all old paint from the lower engine mount tubes 
b Sand the full length of the tube, and remove all grease and oil 
c Apply three brush coats of extra high H-170 Heat Rem paint or Krylon high heat aluminum paint 

"0. 1402. or Randolph products heat resistant coating 1'\0 K3760 or 3761 

"OTE 

The engine mount tubes should be warm during the paint application. 
but not hot 

d Alloy, twehe hours between brush coats 

7C -21 Engine Shock Mounts. Replace engine shock mounts Refer to Figure 7C -4 for the proper arrangement of 
engine shock mount assemblies Place shock mount with P "J-3049-35 in the top front position and shock mount" ith 
P " J-3049-14 '" the bolt om front position Place shock mount with P "J-3049-34 in the top rear position and shock 
mount with P " J-3049-35 in the bolt om rear position Torque shock mount bolts to 450 to 500 in Ib, with torque 
wrench applied to bolt heads and safe" 

7C-22 Turbocharger. 

7C -:!::!A Turbocharger Nomendature. Many unfamiliar terms may appear on the following pages of this manual An 
understanding: of tht:s~ "ill be helpful. if not necessar~. in performing maintenance and trouble~hooting The following 
is a list of commonly used terms and names as applied to turbocharging and a brief description 

TERM 

Supercharge 

Superchargc:r 

T urbo->iupercharger 

Compre ...... or 

Turbine 

\\"astegate and Actuator 
(E:w.hau~1 B~-Pas:-..) 

REVISED: 4/10/81 

To increase the air pressure (density) above or higher than amblent"conditions 

A de\"ice that accomplishes the increase in pressure 

More commonly referred to as a "Turbocharger" this device is dri\"en by a turbine 
The turbine is spun by energy extracted from the engine exhaust gas 

The portion of a turbocharger that tak.es in ambient air and compresses it before 
discharging it to the engine 

The exhau,t dri\en end of the turbocharger unit 

The wastegate is a butlerfly type \"al\"e in the exhaust by-pass \\ohich. throughout its 
irani from open to c1o~ed. allows \aried amounts of exhaust gas to by-pas.s the 
turbin. controlling its speed. hence the output of the compressor The actuator i~ 
operated by a hydraulic piston operated by engine oil and cylinder with the piston 
linked to an arm on the butterfly \"alve shaft. 

2G19 
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Ground Boosted or 
Ground Turbocharged 

Deck Pressure 

Manifold Pressure 

Normalizing 

Overboost 

Overshoot 

Bootstrapping 

Critical Altitude 

ADDED: 4/10/81 
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These phrases indicate that the engine depends on a certain amou~ 
turbocharging at sea level to produce the advertised horsepower. An e 
that is so designed will usually include a lower compression ratio to av 
detonation. 

The pressure measured in the area downstream of the turbo compressor 
discharge and upstream of the engine throttle valve. This should not be 
confused with manifold pressure. 

The pressure measured downstream of the engine throttle valve and is almost 
directly proportioned to the engine power output. 

If a turbocharger system is used only to regain power losses caused by 
decreased air pressure of high altitude, it is considered that the engine has been 
"normalized". 

An overboost condition means that manifold pressure is exceeding the limits at 
which the engine was tested and FAA certified and can be detrimental to the 
life and performance of the engine. Overboost can be caused by 
malfunctioning controllers or improperly operating wastegate in the 
automatic system or by pilot error in a manual controlled system. Refer to 
latest copy of Lycoming Service Bulletin No. 369. 

Overshoot is a condition of the automatic controls not having the ability to 
respond quickly enough to check the inertia of the turbocharger speed increase 
with rapid engine throttle advance. Overshoot differs from overboost in that 
the high manifold pressure lasts only for a few seconds. This conditio.n 
usually be overcome by smooth throttle advance. A good metho 
advancing the throttle is a follows. After allowing the engine oil to warm 
approximately 1400 F. advance the throllie to 28" to 30" manifold pressure. 
hesitate I to 3 seconds and continue advancing to fullthrollie slow and easy. 
This will eliminate any overshoot due to turbocharger inertia. 

This is a term used in conjunction with turbo machinery. If you were to take all 
the air coming from a turbocharger compressor and duct it directly back into 
the turbine of the turbocharger, it would be called a bootstrap system and if no 
losses were encountered, it would theoretically run continuously. It would also 
be very unstable because iffor some reason the turbo speed would change,the 
compressor would pump more air to drive the turbine faster, etc. A turbo
charged engine above critical altitude (wastegate closed) is similar to the 
example mentioned above, except now there is an engine placed between the 
compressor discharge and turbine inlet. Slight system changes caused the 
exhaust gas to change slightly, which causes the turbine speed to change 
slightly, which causes the compressor air to the engine to change slightly, which 
in turn again affects the exhaust gas, etc. 

A turbocharged position engine's wastegate will be in a partially open position 
at sea level. As the aircraft is flown to higher altitude (lower ambient pressures) 
the wastegate closes gradually to maintain the preselected manifold pressure. 
At the point where the wastegate reaches its full closed position, the preselected 
manifold pressure will start to drop and this is considered critical altitude. 
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7C·23. Rem .... Of Turb0 ± ....... 
•. R .... ove the bottom cowliDJ. 
b. DiscoDnect air clueD at comp ...... iDI .. aDd outlet. When removiDt the rilht turboc:IwJer Wt 

dilcOMect iIIIet duct u die air plCD1Ull aDd mIIOVC pl ... wn &om twbocharJer by Ioc>seDiDs clamp u 
compreuor iDI .. aDd rem","", bolt anacbiDi it to turbocIIarF· 

C. DiscoMeet WUte pte CDDuol cable aDd remove cable clamp from turbocbarJet exhaust sack. 
of. DiscoMe .. twboc:lwJer exha_ stack brace. 
e. Remove V band c:I&mps at turbiDe iDI .. aDd outlet. 
f. Pull exhaust rtack uscmbly ait aDd down. 
,. DiscoDDeet oil iIIIet aDd outl .. Wla from turboch..,... 
h. Remove bolt attachiDJ iDbouti mount to tutbocb..,.. mOUDtiDJ I",. 
~ Remove DUG. wwen and bolt anacbiDJ tOP turbocharJer mount to ...... 

7C·24. II'mll'tjcm Of T~. 
•• AJ<:etUiD thu inboard turboclwJer mount is iDstaIIed on ait fud iDjeetot moUDtiDJ ItUdJ ond 

eDJine sump, and safctied. 
b. IDSUII oil line fittings in turbine ceDter housing. 
c. Install top mount on turbocbarJer aDd secure with cap screws &Ad safety wire. 
d. Install blank .. on turbine ho ...... and secure with safety wire. 
e. IDStaI.I t1UbocJwser assembly OD e".;ne, inxrt wuben betweeD top mouDt and enline sump 

flanse aDd secure mount to flanse with bol, .. ashen and Dua. 
f. LooteD V band clamp .ttachiDJ die twO halva of the turbine tCJFther. If necessary rotate tumine 

housing to align the compreuor discbllJC outl .. with the compraaor dilclwJe ....... bly (air box). 
I. Torque die turboch..,.. center section V baDd clamp '0 30-40 inch poundJ. 
h. Secure turbocbarJer '0 the inboutl mouDting brace with bolt washen and nu,. Position wash ... as 

required on either side of die turl>oc!wger mouDting lUI to prov ... t pre-load on the iDboard brace when 
mounting bol, is torqued. 

i. COMect inI .. and outI .. oil Wla '0 tumoch..,... 
j. PositiOD inI .. and outlet exhaust stadts with gukea on exhaust tumine housinl ond secure with V 

band clamps. Torque clamps to 55·75 inch poundJ. 

NOTE 

For .u "V" bond coupl~. on the .xhaust system, be sure para ue 
concentric before tightening couplings. CouPWlI will not cen,er para 
automatically. 
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1. ,.OPILLIJI ,aVEIItNOII 

2. 'TAIITIIt IIIIN. GEAR 
J. LIP'TI.' .TIt ... P 
4. 'UII. DI.TIII.UTOII VALVE 
I. ,PUIt ""UI 
10 11111111 OIL 'ILLE. 
7. TUlliO OIL REDUCTION CHICK VALVE 

" 

10 .NeUII 'HOCII. WDUNT (III'ILI!: TO .IITeH A' 
to VACUUM "UM .. 

". AlII "ILTIII 101 
II. C .... ,. HIAT DUCT. 
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Figure 7C-4. Engine Installation (PA-24-260 Turbocharged) 
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K. Connect turbocharger outlet stack brace. 

L. Connect waste gate control cable and clamp to turbocharger outlet stack. 

M Adjust control cable rod so swaged area is recessed into cable attachment clamp with waste gate in
the closed position. 

N. Connect compressor outlet and inlet ducts and secure with clamps. When installing the right
turbocharger, position air plenum on turbocharger and secure to compressor inlet with clamp and to
turbocharger lug with bolt, washer and nut. Connect inlet and outlet air ducts to air plenum and
secure with clamps. 

O. Adjust turbochargers to engine. (Refer to paragraph 7C-25.) 

P. Retorque and lock wire all V-band clamps after run in. (See Figure 7C-5a) 

Q. Install engine cowling. (Refer to paragraph 7C-7.) 

7C-24a. V-Band Coupling 100 Hour Inspection. (Refer to figure 7C-5a.)

V-Band Couplings are used in the Turbocharger System.

Each 100 hours, inspect lockwiring on V-band couplings for condition and security. If lockwiring is
found broken, inspect T-bolt for stretching, cracking, or any other damage. Replace coupling as required. 

7C-25. Adjustment of Turbochargers. 

A. Remove bottom engine cowl. 

B. Adjust waste gate control cable rods so both waste gates close at the same time and swaged area is
recessed into cable attachment clamp. 

C. Start engine with turbochargers "off' and allow engines to warm up. 

D. Run engine at full throttle (2700 RPM) and advance Turbocharger control lever until manifold
pressure reads one half inch of mercury less than the field barometric pressure. 

E. Stop engine. 

F. Without moving the waste gate control cable adjust the control lever back to its stop. 

G. Safety all control cable connections and install quadrant trim panel. 

H. Install bottom engine cowl. 

7C-26. Overboost Pressure Relief Valve.

The overboost pressure relief valve senses deck pressure directly against the valve face which is held in a
closed position by action of the conical spring and aneroid bellows. The valve face will remain seated
under all conditions of normal deck manifold pressures. In the event that overboost does occur, the relief
valve will not permit deck pressure and thereby manifold pressure to build up to more than 3.5" HgA in
excess of normal maximum allowable pressures. 

7C-27. Removal of Pressure Relief Valve.

A. Remove bottom engine cowl. (Refer to paragraph 7C-5.) 

B. Remove bolts securing relief valve to compressor discharge box. 

C. Cap compressor discharge box to prevent contamination. 
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Figure 7C-5a.  Lockwiring V-Band Coupling.

7C-28. Cleaning and Inspection of Pressure Relief Valve. 

A. Clean valve and seat areas with solvent or air. 

B. Inspect valve action by pushing on pressure side, to determine that bellows or spring are not
restricted.

C. Inspect valve and seat for wear or damage. 

D. Inspect "O" ring gasket for damage or deterioration. 
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7C·29. 1 .... !I·'irnl Of ........ Relief Valve. 
a. Clean moun"", f\aap. 
b. Insull <dief valve with "0" ring paot on comp......,r discIwF box aDd secure with bola. 
c. IIIItaII bottom cowl. (Refer to pangrapll 7C·7.) 

7C·30 ........ c:liOD Air FilUIl'. 

7C·31. Removal Of Air Filter. 
a. LOOIOD the riFt lide ..... 1 f ......... and lift cowl. 
b. Loosca air box door fast ... e .. aDd opOll door. 
c. Pull air filter out of box. 

7C·32 .. "rYiee lasauc:liaas. 
a. 1I10w filter OUt with compressed air from the guk.. side or wash in warm w.ter and mild 

dot~[. 

b. Dry thorougllly. 
c. When oper&[inc in dusry conditions inspect filter daily. 

7C·33. Inmll.rion Of Air Filrer. 
... With the pskot .ide of the fUter down, slide i[ intO the air box. 
b. Ascmun that the mulling sprinp are holding the filter securely. 
c. Close air box door and secure, 
d. Close cowl &ad fasten. 

7C·34. Altanate Air Door. The alternate air door. located in the induction system. on the front side of 
the air pienum. between the W' meer and the turbochUJer unitS. is to provide a source of .uf should there 
be on &ir stoppage through the filter system. The following .hould be checked during lD'pec:tion, 

a. Door seals arc tight and hinges arc secure. . 
b. ActUau the door to determine that it is not Sticking or binding. 
c. Check cockpit conttol able for free = .. 1. 
d. Check r.hat when the control knob in the cockpit IS full in. the cable is adjusted to allo,,' 

approximately onc-eilhth inch between the actuanng arm roller and the door when fully closed. 
c. Check that the spnna tenSIon of the door is tight enough to allow the door to remain closed at full 

engine rpm. yet should there b. on lir "oppage through [he filter" will be drawn open. 

POWER PLANT 
ISSUED: 8/18172 
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7C-34A. Indlealor, Mlxlure Conlrol (EGT). The mixture control illdicator is to -
aid the pilot in selecting the most ecollomical fuel-air mixture for craisinl rulilt at a power ., 
setting of 75% or less. It is a sensinl device to monitor the fuel-air mixture leavinl the engine 
cyiindm. If. after checkinl with the uouble .. booUq chart. the indicator is found to be 
defective it sbould be replaced. If the leads are found to be defective they should be replaced. 

NOTE" 

When replacing leads it is important to use the same type and 
leDllb of wire u the resistaDCe of the leads is critical for proper 
operation of the gauge. 

7C-34B. C1eaalnl and I splclloa. Ullless mechanical damase is evident. brokell aIass. bent 
or broken pointer or brokell case. tbe foUowing cbecks sbould be performed before removing the 
instrument. 

a. Remove pr .... from exhaust stack alld check for broken weld (at tip end) or burnt end. 
Measured resistaDCe "f probe should be .8 ohms. 

b. Disconnect lead wires at illstrument and measure resistance of lead wires. Resistance 
with lead wires cOllnected to probe should be 3.3 ohms. 

CAUTION 

Do not connect ohmmeter across meter. It will bUI1l-Gut the 
movement of the meter. 

c. With leads connected to instrument. heat probe with propane torch to dull red. The meter e 
should read up to the founh graduation. or approximately 1500" F. If the meter does not move. replace 
it. 

TROUBLE 

Gauge inoperative 

TABLE VlIC-IA TROLllLESHOOTlNG CHART 
(MIXTURE CONTROL INDICATOR) 

CAUSE REMEDY 

Defective gause. probe Check probe and lead wires 
or wiring. for chafing. breaks or 

shoning between wires 
and or metal struCtures. 

Fluctuating reading Loosc. frayed or broken Clean and tighten con· 

POWER PLANT 
ADDED: 9/10179 

electrical leads or faulty 
connections. 
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VIEW "A" 

CHOOSE A SUFFICIENT NUMBER OF ALTERNATE LARGE AND 
SMALL SPACERS TO LOCATE '1'IP" OF PROBE. WHEN 
ASSEMBLED. NEAR CENTER OF EXHAUST STACK, 

Figure 7C-5b. Indicator Probe Installation 

Revised: 8115/98 
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7C·34C. 1I •• lladon 01 Mistare Connl IDdlcator Probe. When making the installation of tbe _ 
indicator probe in an exhaust stack wbicb has not been previously drilled locate tbe required hole as ., 
follows: 

a. Locate tbe Number 6 cylinder exhaust stack. 
b. Measure to a point on tbe exhaust stack 3 inches from tbe engine exhaust PO" (Refer to Fig. 

7C·~A). 
c. Drill a .189 incb hole located as shown in figure 7C·~A. 
d. IIlSIaIl indicator probe as indicated in figu~ 7C·~A. 

POWER PLANT 
ADDED: 9/10179 
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7C· 3S. Fuel Injector. 

7C·36 FuelInjector Maintenance. 
a. In general, little attcntion is required between injector overhauls. However, it is recommended that 

the following items be checked during periodic inspection of the engine. 
1. Check tightness and lock of all nuts which,fasten the injector to the engine. 
2. Check all fuel lin .. for tightness and evidence ofleakage. 
3. Ched. thronle and mixture control rods and levers for tiBhtncss and lock. 
4. Remove and clean the injector fucl inlet strainer at the fint 2S hour inspection a.nd each SO 

hour inspection thereafter. Damaged strainer "0" rings should be replaced. Torque mainer to 65-70 inch 
pounds. 

b. Tests prove that gasoline which becomes stale duc to prolonged storage absorbs oxygen rapidly. 
This stale oxidized gasoline acquires a very distinctive odor similar to varnish, causes rapid deterioration of 
synthetic rubber parts, and also fonns a gummy deposit on the internal mew pans. This condition, 
however, docs not occur during normal operation of [he i~;. :;tor where fresh fuel is being constantly 
circulated 

7C·37. Lubrication Of Fuel Injector. 
a. There is very little need for lubrication of the injector in the field between regular overhauls 

However, the clevis pins used in connection with the throttle and manual mixture control levers should be 
checked for freedom of movement and lubricated. if necessary 

b Pla.ce a drop of engine grade oil on the end of the throttle shaft in such a manner that it can work 
into the throttle shaft bushings 

7C'38 Removal Of Fuel Injector. 
a. Remove the bottom engine cowl. 
b. Disconnect flexible ducts from compressor discharge box. 
c. Remove compressor discharge box from injector unit by removing safety wire and cap screws 
d. Disconnect throttle and mixture control cables from injector un,it. 
e. Disconnect inlet and outlet fuel hnes from injector unit 
f. Remove both inboard turbocharger support braces. 
g. Remove remaimng nuts attaching injector to engine. 
h. The mixture control cable bracket may be removed from the injector unit by removing attaching 

safety wire and screws 

2 H5 
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7C-39. Prep ... tion Of Pud Injector Por SblppiaJ. Any unit taken out of semce. or units being returned 
for overhaul, must be flushed with pmervm, oil (Specification MIL~~8I, Grade 10(0), usinS the 
foUowinJ procedures, 

a. Remove pI .... and drsin aU fuel from the injector. If anil.able, apply 10 to 15 psi air pressure to 
the fuel inlct until aU fuel is discharged from the injector. 

b. Replace pi .... and apply f1ushiDJ oil rdtered throUJh a IG-mieron rdter at 13-15 psi to the injector 
fuel inlet until oil is discharged from the outlet. 

c. Replace fuel inlet shippinS pluS. 

CAtrrlON 

Do not exceed the above air pressure u internal damlJe to the injector 
may rcault. 

d. After fiUiDJ with pre5Cl"Vati.., oil, the injector should be protecte~ 'rom dust and dirt and given 
such protection against moisture as climatic conditions at the point of storage require. In most c&scs, 
storing the unit in a dry area will be sufficient. 

e. If the unit is to be stored near or shipped 0"'" salt _ter, the foUowing precautions should be 
observed, 

1. Spray the exterior of the injector with an appro..,d preservative oil. 
2. Pack in a dustproof container, wrap the conWner with moisture and vapor-proof material and 

seal. Pack the wrapped unit in • suitable shipping case. Pack a one-half pound blJ of silica gel erysta1s in the 
dustproof container with injector. The bag must not touch the injector. 

CAtrrlON 

Extreme caution should be exercised when handling or working around 
the injector to prevent oil or fucl from entcring the air sections of the 
injector. As explained previously, damlJe to the &ir diaphrlJRl wiD 
result. Fluid can easily enter the air section of the injector through the 
impact tubes or the annular groove around the vcnruri. For this rcason. 
a protective plate should be installed on the scoop mounting flange 
when performinl routine maintenance on the engine. Such as washing 
down the engine and air scoop, semcing the air filter (surplus oil on the 
element>, or when injecting preservative into the engine prior to storing 
or shipping. 

7C-40. Prep ... tion Of Fuel Injcctor For Service. Fuel injectors that have been prepared for storlJe should 
undergo the foUowing procedures before being placed in service. 

a. Remove and clean the fuel inlet suaincr assembly and reinstall. 
b. Inject clean fuel into the fuel inlet connection with the fuel outlets uncapped until clean fuel flows 

from the outlets. Do not exceed 1 S psi inlet pressure. 

PDWERPlANT 
ISSUED: 'I1.m 
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FUE~ IN~ET 

SECTION-AA 

ID~E VA~VE ~EVER 
CONNECTED TO 

MANUAL MIXTURE 
CONTRO~ AND ID~E 
CUT-OFF ~EVER 

THROTT~E ~EVER 
~INKAGE 

THROTT~E VA~VE 

IDL '§~~~~~_ 
CONSTANT FFFOR"/'!:'i: ~~'VE'ITURI:~i~~,*-IDlE MIXTURE 
S~RING - ADJUSTMENT 

AIR DIIIA~HR"G'II 
F E D A"'R'AGI.I IMPACT TUBE U l I _, 

BALL SERVO VAl.VE-' A 

Figure 7C-6, Schematic Diagram of RSA Fuel Injector System 
(PA-24-260 Turbocharged) 
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7C41. IDsuIIaDoD Of FuellDjector. 
a. lasuJI mixture control cable bracket on injector uni. and secure widl .......... and safety wire. 
b. InsuI.l injector unit widl pft OD .,..me and hold in place widl washen and Dua OD die two 

froD. mouDtinJ studs. 
c. lnsul.l die inboarcl twboclwJ .. support braces sec:uriDJ diem <0 eacb aft injector mountinB sNd • 

• 0 eacb Nrbocbarg .. inbaud mouDtinBl.., and to die encine sump. 
d. Safety die fuel injectDr mouDtinB nua widl p~ Dua and safety wire die cap screws securing die 

nuboc:harger support braces .0 die ..,.me sump. 
e. CODDect die inlet and outlet fuel lin ... 0 die injectOr uDi •. 
f. Connect die throttle and mixture control cables .0 die injector unit and adjust pet paragraph 

7C42. 
I. InsuI.lation compressot disclwJe box with pskft OD injector unit and seculC widl cap screwJ and 

safety wire. 
h. CODDect flexible duca from compressor outlet '0 compressor discblIJ" box and secure widl 

cl&mps. 
I. Adjust idle sp .. d and mixture. (Refer to paragraph 7C4J.) 
j. lasuJlengiDe coww.,. (Refer.o paragraph 7C·7.) 

7C42. Adjustmen. Of Throttle And MixNIC Controll. The II1ro"le and mixNre controls arc adjusted 
when .he <hrottle arm on .he injector is rota.ed forward against iu full dlrottle stop and die mixNre arm is 
rotated forward a&'unlt its full rich stop. their respective cockpit conaol should be .062 of a.n inch in from 
their full forward stOpL 

l. At the injector. disconnect the throttle and/or mixture control able end from its eana-aL urn. 
b. Loosen .he jam nut sccuring <he cable end. 
c. Adjust <he link .. e by rotating the cable end '0 obtain <he .062 of an inch spnng back of the 

cockpit control lever when the throttle or mixture conttOl arm contacts its stop. 
d. Reconnect the cable end to its control a.rm and secure Jam nut. 
c. Pull the throttle and mixture controls in ~'1.c cockpit full aft to ascertain [hat the injector idle 

sacw contacts iu ItOP and the mixture control arm c:onucts its lean position. 

iC4J. Adjustmen. Of Idle Speed And MixNre. 
a.. Stan the engine and wann up in the usual manner until oil ilDd cylinder head remperarures lre 

normal. 
b. Check magncros. If <he "mq-drop" is normal. proceed with idle adjusanent. 
c. Close the throttle '0 idle. If .he RPM changes appreciably after malung <he Idle mixture 

adjustment during the succeeding steps, readjust die idle speed '0 the desired RP.\I. 

NOTE 

The idle RUXNrc ml15t be adjusted with <he fuel boost pump "ON·'. 

POWER PLANT 
ISSUED: 8118172 
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FIGURE 7e·7. FUEL INJECTOR 

I. lOLl t~I[D ADJUIT"'IM'!" 
Z. 101.' w ... ,.V., AONIT ... 'IIT 

J. JoIIJ:TUII' UIIW 

6. 'ulL 1I"II11N 

d. Wben the idliDJ 'Peed has been suhilized. mow the coapit mixture conuol with a smooth. steady 
pull toward the "Idle Cut-off" position and observe the tachomour for aoy change during the "Ieanlllg" 
process. C.lunan must be exercised to retum the mixture canuel to the "Full RIch" position before the 
RPM can drop to a point wb .... the eDgIlIe cuts out. An inc:reue of more thao '0 RPM while "leaning ou," 
indicates III excessively rich idle mixture. An immediate decnue III RPM (if not preceded by a momentuy 
increase) indicates the idle mlXtUrc is tOO lean. 

c. If the above LDdica.res thar: the idle adjusanent is tOO rich or roo lean. tum the idle mixture 
adjusancnt in the direction rcqulJ'ed for correction. and check mis n~w position by repel-ring the above 
procedure. ,\Wee additional adjustments as necessary Each time the &djusancnt is changed. the engine 
should be run up to ZOOO RPM to clear the ellJll'e before proceeding with the RPM check. Make final 
adjustment of the idle 'Peed adjustment to obwn the desired idliDJ RPM with closed throttle. The above 
method aims at a setting that will obtain maximum RPM with minimum manifold pressure. In case the 
sertina: does not rema.u1 stable, check the idle Linkage; any looseness in this linkage would cause erratic 
idling. In all cues. allowance should be made for the effect of weather conditions and field altitude upon 
idling adjustment. 
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I. .,.., ... 
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•• '·0·' "'" 
I. _0111.1 

FIGlRE K·8. Fl:EL AIR BLEED I'OlZLE 

7C·44 Fuel Air Bleed I'ozzles. 

7C -45 Removal Of Fuel Air Bleed Nozzle •. The nOllles must be carefully remo\ed as the\ or the c\ IInde" 
ma~ be damaged 

a 
b 
c 
d 
e 
I 

Remo\e the top engine CO\\ 1 
DI..;connecl \e'nt line from ~hroud b~ ('xpanding clamp and remO\ ing line 
Disconnect the fuel line from the nOll Ie 
Remme the spring retamer. spnng and ~hroud from the n077le 
Carefull~ remo\c nonle. uSing the correct sile deep socket 
Clean and in.;;pecl the n017le as giu'n in paragraph 7C-4ti 

7C -46 Cleaning And Inspeelion Of Fuel Air Bleed Nozzle. 
a Clean the nOllle \\ilh acetone or Meth~lelhylki:tone (MEK) and blo" out all foreign particles \\ith 

c()mprc ... sed air in the direction opposite that of fuel f10v. Do not us(" "ire or other hard objects to clean 
orifice: .. 

b In ... peel the o017le and cylinder threads for nicks. '!)tripping or cross-threading and banered or 
rounded hexagons 

c In'rect and replace nozzle O-rings found to he cracked. brittle or di .. toned Refer to Lycoming 
Sen ice Instruction '\'0 1275 for detailed test procedure of air bleed nOllie'!) 

7C -47 Inslallation Of Fuel Air Bleed I'ozzles. 
a It is important for the nOll Ie .. to be correctly positioned with the bleed hole facing. upv.ard 
b In'tall the n011les and torque to Nllnch·pounds 
c A'!)cenain that the O-rings are propt:rl~ in"ilalled on the non Ie stem and install the nonle shroud 

(Refer to FIgure 7C-R I 
d Connect the \ent to the n071le shroud 
~ In,tall the ... pring and '!)pring retainer on the nOllle stem 
f Connect the fuel hne to the n017k and ad.lu.,t the connecling. "enl line to align and centt:r the 

Inieclor nOll Ie \\ith Ihe injector nOll Ie .. hroud and secure with Clamps 
g Install the top engine cowl 

ISSl:ED: 8/18/72 
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7C48. Ipilioa Sysrcm Maiauaaace. 

7C49 .• \lqncto. 

CAl11:ION 

Ascertain that the primary circuit of both mapetoS is grounded before 
WotltiaJ on the .... 

7C·50. l!llp«tion Of Mofneto. 
.. Aft.r the lim 25 hour and 50 hour periods. and periodically thereafter. $e conuet auemblies 

should be checked. Examin. the pain .. for excessive wear or burninJ. Poin .. which have deep pi .. or 
excessivelv burned areas .hould be discarded. Examine the cam foUower felt for proper lubrication. If 
nec .... ry. pam .. can be cleaned by usin8 any bani fmished paper. aeon breaker compartment with dry 
cloth. 

b. If engine operating troubles develop which appear to be caused by the ignition system. it is 
adVIsable to check the spark plup and wiri"8 first before workinB on the magnetos. 

c. Should the trouble appear definitely associated with the mqnero. the most effective measure is to 
insull a replacement magneto whieh is known to be In satisfactory condition and send the suspected unit to 
the overhaul shop for test and repair. 

d. Should this not be possible. a visual inspection may disclose the source of trouble. Remov. the 
harness outlet plat. from the m"l"eto. Inspe .. for the p ..... nc. of moisture and fomp matter on the 
rubber grommet and h;,h tension outlet side of distributor block. Check heiBht of block contact .prinp 
(0.·H2 :nax. from tOP of block tower to spri"l)' Abo check for broken leads or damaBed insulation. If 
either is present. remove magneto and replace. 

e. Remove the: breaker cover and hamess securing screws and nuts. and ~an[e cover from magneto 
hous1ng. Check conu.c:t assemblies to see chat am follower is securely riveted to itS spring. Examine the 
contact points for excessive wear or burning. Figure 7C-9 shows how the a,verqe contact point will look 
when surfaces are separated for inspection. Desired contact surfaces have a, dull gray. sand-blasted (almost 
rough) or frosted appearance. over the area whae electrical contact is made. ThiS means t.har .points are 
worn in and mated t.o each other. therebY providing the best possible electrical con act and highest 
efficlcncv of performance. 

f .\r1inor irregularities or roughness of point surfaces are not harmful (refer to Figure 7C-9 center). 
Neither arc small pits or mounds. if not too pronounced. If there is a possibility of pit becoming' deep 
enough to penetrat.e pa.d. Figure 7C-9. right.. reject contact assembly. 

NOTE 

!'oIo attempt. should be made t.o st.one or dress the contact points. If the 
points are bad or show excessive wear, the complete conact assembly 
.hould be replaced. 

2 Hll 
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NORMAL POINT IS SMOOTH 
AND FLAT. SURFACE HAS 
001.1. GRAY "SANDBLASTE!)" 

APPEARANCE 

-
MINOR IRREGULARITIES -

SMOOTH ROI.I.ING HII.I.S 
AND OA I.ES WITHOUT AN Y 

DEEP PITS OR HIGH PEAKS. 
TMIS IS A NORMAL CON

DITION OF POINT WEAR. 

FIGURE 7C·9. CONTACT POINTS 

WELL DEFINE!) MOUND 

EXTENDING NOTICEABLY 

ABOVE SURROUND ING 

SURFACE. 

s. Check condition of the am foUower felt. Squeeze felt tiahdy between thumb and forer""er. If 
fiDlers ue no. moistened with oil. re-oil usiDJ Z or 3 drops of Scintilla 1().86'27 Illbricant. AUow 
approxim&tely 30 minlltCS for felt to aboorb the oil. Blot off the excess WIth a clean cloth. Too milch oil 
may f01l1 con,"" points and cause excessive bumiDJ. 

h. Cbeclt the capacitor mOllntins brack .. for crackJ or looscness. Using the Scintilla 11·1767·1.·2 or 
·3 Condenser Tenor or eqlliYalcnt. <beck capaator for capaatantc. scri .. rcsi5tantc and leaUge. _ 
Capacitance sh&i.l be at IC2St 0.30 microfuads. ,., 

I. Check m ...... o to engine timing as foUows, 
1. Connect Scintilla 11-8'1 TimiDJ Light or equivalent across the main contact .... mbly. 
2. Slowly bring the engine up to number one cylinder advance firing position as U1strUCted in 

paragnph 7C·' 3. At this instant the timing light should go out. If it docs. the magn .. o is properly wned to 
the engme. If the timing light docs not go out. removal of the magn .. o for internal tuning check and 
inspection is recommended. . 

NOTE 

The magneto 5eMCC instructions In this manual are to COVet minor 
rep"" and timing. For fllrther .. pain and adjumnmts of the magn«o. 
it is recommended that the manl.Lfac:rurer's recommended service 
lnsuuctions be followed. 

POWER PLANT 
ISSUED: 8/18/72 
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7C·'I. ReIllDfti Of Mopcro. lefOR teIIIOYinJ the mapetD. make SUR mapto switch .. an: off. 
.. Remove the bam .......... bly termiDal plate from the magnetO. 

WAltNING 

Tbe ....... etO is not iDteI'IIaily JrOan<lcd; wileD the groand lad. is 
discollllCl:ted. the ....... etO is hot. RemOYiDg die hornCSI IIICIIIbIy 
tcrmiDal plate tim ana iIIstalIiJII it las< minimiz .. the clanfer of swtiDg 
the ..,.me accidcoWly wileD the groWla lad is teDIOwcI from the 
magneto. 

b. Disconnect the grollna lead ilia die reurcI spork lead on the left mqneto. at the magneto. 
c. Remove the nlla ana washers ana draw the ....... eto from the cngiDe. 

7C·'2. Timing Proccclllte. (Intcmal Timin •. ) 
a. Remove the covet to the cona.ct(s). distributor block, etc. 
b. To internally time the maiD contact aucmbly of either the dll&l-brealter mapctOS or the 

sinsle-brcalcer magnetos, proceed as foUows, 
I. LoOSCl\ the nllt KCUrins the drive plate to the mapeto shaf1: SIlfficiently in onler to iruWl the 

Scintilla 11-846' Rotor Holdins Tool Ilnder the nllt and flat waaber as shown iD FigIlrc 7C·10. Tighten the 
nut sec:urely. 

2. Remove the timing inspection pill, from the top of the magneto. Tum rotating magnet to 
proper nmtnl position. This position IS determined by locating keyways on drive end of magnet shaft at 12 
o'c1ock WIth respect to name plate on bOllSing. Tighten adjll.ting knob of 11-8465 Rotor Holaing Tool 
until pr ..... r. is applied on bOllsing flange pRvcnting magnet from ruming. 

3. Loosen and route cam until am follower of rrw.n contaCt assembly rests on highest point of 
cam lobe. Adjust main contact assembly to obtain the c:1e:a.raDce of 0.016 inch. Tighten maUl contact 
assembly secunng SCteWS ro 2()'25 iDch pollnds. 

4. Install the 11-8693 Timmg Plate Assembly IIId the 11-8149 PoiDter Assembly of the 11-8150 
Scintilla Timing Kit to brcalter compartment of mapeto. (Refer to F;"'" 7C·Il.) Align pollltcr assembly 
WIth the 0 mark on timing plate. Loosen adjllSting knob of 11-8465 Rotor Holding Tool and rum rotanng 
magnet in nonnal direa:lon of rotation until pointer indexes with the respective E ga.p mark OS:! :: t). 
Tigbten adjusting knob of 11-8465 Tool ana remove the 11·8149 Pointer Assembly from magneto. Vsing a 
timmg light, adjllst maiD contact points to jllSt open. This adjllSanent shall be made by rotating cam. in 
OppOSIte ditect10n of rota-tion. a. few dqrees beyond point where contactS close:. Then rotate cam in normal 
direction of rotation until conucts juSt open. While holding cam in this exact position. push cam on magnet 
shalt as far as possible with the fingers. Extreme care must be exercised in this operation. If cam a.djustment 
is changed in the slightest degree. the timing of the magneto will be thrown off. Do not dnvc cam on shaft 
With a. mallet or other instrUment. Tighten the securing screw rncreby drawing the cam down. evenly illld 
tightly. Torque screw to 16·Z0 inch pounds. Loosen the 11-846S Rotor Holaing Tool adjllsnng knob and 
return rotan"g magnet to neutral position. Reinstall the 11-8149 Pointer Assembly oYer 0

0 
muk on tuning 

plate. Rotate magnet snan 1n normal direction of rotation .lnd check for opcnutg of main contact points olt 

E gap semng (IS' ! z'). 
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FIGURE 7C·10. ROTOR HOLDING TOOL 
INSTALLED 
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... 

FIGURE 7C-11. TIMING KIT INSTALLED 

c. Th. retud conuct usanbly of the dual-breaker mapetos may be timed as foUows, 
1. Th. retard conuct .... mbly is adjused to open a predetermined nwnber of dopecs aft.r the 

main COnUct .... mbly opens. Th. dqr .. of retud for Uly particular magnetO is stamped in the bottom of 
the breaker compuanent. 

2. Locat. the euct point of main CODlact assembly openiDJ Uld let the 11-8101-9 Pointer 
Assembly over the 0 marl< aD the 11-8693 Timinc Plat. Assembly. Tum routing magnet in the direction a 
of DOnna! ralation until pointer index .. with the d ..... of retard. Tisht.n adjusting knob of 11-8465 _ 
Holding Tool and Set retard CODUct .... mbly to just open. within .t' .if. Tight.n securing screws to 
2D-26 inch pouDds. Loosen adjusting knob of holding tool and tum rotating magn.t until cam follower IS 

aD hiJh point of cam lobe. Conlact clearance sball be 0.016 j: 0.006 inch. If dim.nsion is not within limits. 
r ... djust contact .... mbly and r.ch .. k to be sur. that points will open within retard dope. tolerance. 
Remove the 11-815D-l Timing Kit and twO sruds from the magneto. . 

d. If the distributor block was not remo..,d from the housing. the internal timing may be checked by 
turning the map.tO iD the DOnna! rotation to Dumber on. firing position (k.yway up and main points jUst 
op.ning). At this position. the reference line on the distributor block sbould line up between the L and LB 
marks on the gear. On singl. contact magnetOS the lin. should favor the L mark and on the dual contact 
magnetOS the lin. should favor the LB mark. if possibl •. 

•. If the distributor block was remo..,d from the housing. the distributor gear alignm.nt and internal 
check may be accomplish.d as follows, 

1. Tum rotating magnet in din:ction of rotation until it is located in firing position (keyway up 
and main poiDts just opening). Tighten adjusting knob of 11-8465 Rotor Holding Tool. Apply. light 
coating of B.ndix Gr .... PIN 10·27165 to teeth of distributor gear. if needed. The large dismbutor gear 
incorporat .. four timing marks. L ODd LB for left hand rotation ODd R ODd RB for nght hand toution. 

2. With distributor gear .... mbl.d to block. tum gear until taised rib on block lin .. up betWe.n 
the L and LB marks. Assemble block and gear iDto housing. meshing the distributor g .... together. For the 
dual CODtact assembly mogneto. distributor block rib must align betWeen pointed marks. How.ver. the rib 
should favor the LB mark. if possible. (R.i.r to Figure 7C·12.) On the SlOgle conuct mogn.to the rib 
should favor the L mark. 

POWER PLANT 
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3. Secure distributor block to housing with studs and washers. Tighten studs finger tight. Loosen
the 11-8465 Rotor Holding Tool and turn rotating magnet in reverse direction of rotation until
timing light indicates main contact assembly has just opened and check to make certain timing
marks align within tolerance indicated above. Tighten block securing studs, first to 4-8 inch
pounds torque and then final torque to 20 inch pounds. 

4. Insert the tip of your small finger through timing hole in housing and against large distributor
gear teeth. Rock distributor gear back and forth slightly. There must be perceptible backlash
between teeth of large and small gears. This check should be made at three different points,
120° apart on gear. If backlash is not evident, replace large distributor gear. 

5. Install the breaker cover and complete reassembly of the magneto. Refer to manufacturer's
publications for complete disassembly and reassembly procedures. 

F. Install and time magneto, removed from engine, in accordance with paragraph 7C-53. 

G. Secure external switch and retard leads to the breaker cover terminals. Connect harness assembly
to the magneto. 

7C-53. Installation And Timing Procedure. (Timing Magneto to Engine.) 

A. Remove a spark plug from No. 1 cylinder and turn crankshaft in direction of normal rotation until
the compression stroke is reached. 

NOTE: The advance timing mark on the top face of the starter ring gear is marked at both 20° and
25° BTC. Use only the 25 ° BTC mark when timing the magnetos to the engine. 

NOTE: Verify correct engine timing for the airplane being worked on by checking the engine
dataplate.

Figure 7C-12.  Aligning Timing Marks
Single Contact Assembly Magneto.

Figure 7C-13.  Forming Leads In
Breaker Compartment
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DO DO 

Timing Mark 
II 

.. liT( Till" 

- -

FIGURE 7C-14. ENGINE TIMING MARKS FIGURE 7C-IS. MAGNETO TIMING MARKS 

b. Continue turning the crankshaft until the 25° advance timing mark is in alignment with the small 
hole located on the top face of the starter housing at the two o·clock position. (Refer to Figure 7C-I4 ) 

c Remo\e the inspection plug on the left magneto and turn the drive coupling in direction of normal 
rotation until the first painted chamfered tooth is aligned in the center of the inspection hole. (Refere Figure 7C-15 ) Without allowing the gear to turn from this position. assemble gasket and magneto to 
engine Secure in place with washers and nuts. tighten only finger tight 

d. Fasten ground wire of electric timing light to any unpainted portion of the engine. and one of the 
positi\e wires of the timing light to a sunable terminal connected to the ground terminal of the magneto 
Then turn the engine crankshaft several degrees from the advance timing mark in direction opposite to that 
of normal rotation. 

e Turn on the switch of the timing light. which should be lit: Turn the crankshaft slowly in direction 
of normal rotation until the mark on the starter gear aligns with the hole in the starter housing. at which 
point the light should go out. If not. turn the magneto in its mounting flange and repeat the procedure until 
the light goes out Repeat the same procedures with the right magneto 

~OTE 

Battery powered timing lights operate in the reverse manner from 
that described above: the light goes on when the marks align. 

f After both magnetos have been timed. leave the timing light wires connected and recheck 
magneto' as previously described to make sure that both magnetos are set to fire together If timing is 
correct. both timing lights will go out simultaneously when the timing marks are in alignment Tighten nuts 
to specified torque 

REVISED: 4/10/81 
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g. After magnetOS have been properly timed. replace breaker cover and secure. 
h. InsWi the ground lead and the mud spark lead on the left magneto. 
i. Place the harness tcrmin&l piate on the "'""'eto and tighten DUt around the plue alternately to 

seat cover squarely on magnetO. Torque DIlts to 18 to ZZ inch pouDds. 

7C·H. SconiaJ Vibrator Cbc!rinl Proceebue. 
L Measure vol .... betw .... VIbrator tcnninaI marked "in"' and the Itound terminal while oper&tiDi 

saner. OutpUt must be at leut 8 ... 01ts on U..,olt systems. 
b. If vol .... is adequate. 1isteD for buzziDJ of vibrator dlll"iDl sartiq. If DO buzziDB is h .... d. either 

the vibrator is defective or the circuit from the output "so"' terminal on the vibrator to die mud (dual 
breaker) magnetO is open. Cheel< both switch and reatd circuits. Also c:heel< for good elec:tric:alltouad. 

c. Retard points may not be cJosiDB due to wrens adj ....... ent. or may DOt be elec:trially conneered 
in the circuit due to a poor connection. laspect retard points to see if they dose. Cbecl< for proper contact 
It the switch and retard terminals of mud (dual breaker) magneto and at the vibratOr. Cbed< wirinI. 

d. Tum ensine in proper direc- n of toration until retard points jllst open on No. one cylinder 
position. Remove input connection hu ... starter to prevent ensine tumiDB. Hold No. one pi", head 5/16 

inch from ground enorsi" vibrator by turniDB switch to start. PI", lead sbould throw a 5/16 inch spark. 
Observe spark at pi .... spark cap. If spark is w .... or missing. try new vibrator. If this does not correct 
trouble. remove m&@Jleto and check for improper internal timiDB or improperly mesbed distributor gears. 

CAI!TlON 

When checkins vibrator action. stand cJear of prop.uer or rctnove spark 
plug rerminals. 

7C..5 5. Ham ... AsIombly. 

7C·56. Inspection Of Harness. . 
a. Check lead .... mblies for niel<s. CUts. mutilated braiding. badly worn section or any other evidence 

of physical damage. Inspect spark plug sl ..... for chafmg or tears and damaged or stripped threads on 
coupling nuu. Check compression spring to see if it is broken or distorted.. Inspect grommet for tears. 
Check all mounrinl bacl<e .. and clamps to see that they are secure and nOt cracked. 

b. Using an ohmmeter, buzzer, or other suitable low voltage device, check each lead for continuity. If 
continuity docs not exist. wire is broken and must be replaced. 

c. Minor repair of the harness assembly. such as replacement of contact spongs. spnng retainer 
assemblies. insulating sleeves or of one lead assembly. can be Kcompli.s.bed with the harness a.sscmbly 
mounted on the engine. However, should repair require replacement of more than one lead assembly or of a 
cable oudet plate, the harness should be remoycd from the cngine and sent to an overhaul shop. 
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7C·57. Jlalo¥III Of S-
a. DiscolllleCt the clamps that oecure the wires to the .,.me &ad &cceslDria. 

b. LDOKD the coup!int aua at the spuk plup aDd _ the iasWaron from the sparl< plUI barrel 
welL Ule cautioa "beD widlcinwinl the iDJDI&tor DOt to damose the iasWaror SPriDl. 

c. Place. pard ~ the IwDesI iDlWaror. 
d. Remove the IwDesI aucmbly tcnniDaI platc from the 1IIII"ftO. 
e. Remove the ...... baffle platc that receifts the bamea aaembly. 
f. Remove the harDca from the airplane. 

7C·'8. 1 ... I"do. Of a..... Before iamlliDi bamea aD ....... ftO. c:heck matiag surfaces for cIroali",." 
Spray entire face of gromlllC't with • 1iBbt COat of Plutie Mo1cl Spray. SM~~·TH Silicoae Spray or 
equivoleat. This will preveat bam ... grommet from stic:kial to IIIII"ftO dilaibutor b1oc:k. 

a. Place the barn ... tcrmiJIai plate oa the ....... etO &ad tighteD aua around the plate alternately to 
.... caver squarely "a 1DIfDOtD. Torque screws to 18 to ZZ inch pouads. 

b. Route ipition wira to their respective cy' len. 
e. Clamp the bam ... auembly in position &ad replace the engille baffle plate. 
d. CODDect rbe leads to the sparl< plup. 

7C·'9. Span. Pi ..... 

7C-OO. Removol Of Spork PIlIp. 
a. Loosen the cOllpq alit oa the bam ... lead and remove the terminal insulator from the sparl< plug 

barrel well. 

NOTE 

When withcinwing the ignition cable lead connection from the plug. 
cate must be talc.en to pu.l.l the lead straicht out and in line with the 
center line of the plug barrel; otherwioe. a side load will be applied 
w,ich frequendy resI1Ia in damace to the barTel insIlI&cor &ad 
conneceor. If tbe lead canaot be removed easily in tIIis manner. the 
resistiaJ coatact betw .. n the neoprene coUu and the barrel insIlI&tor 
will be broken by a rotary twisting of the coUu. Avoid IlDdue distortion 
of the coUar and poaible side loading of the bartel insulator. 

b. Remove the spark plug from the engine. In the coune of engine operation. carbon and other 
combustion prodllca will be deposited on the eDd of the spark plllg and will penetrate the lower threads to 
some degree. A •• result. greater torque is freqllendy required for retnoving a plug than for iu in.uIIanon. 
Accordingly. the torque limitations given do not apply to plug retnovol and ",fficent torque mll$t be .... d 
to unscrew the plug. The higher torque in removal is not as detrimental as ir. insLillation, since it cannot 
stretch the threaded section. It don. however. impose a. sheanng load on this section and ma.y. If 
sufficiently severe, produce a. failure IJl this location. 

POWER PLANT 
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... 

FIGURE 7e·la. REMOVING FROZEN SPARK PLUG 

NOTE 

Torque indicatins llandle should not be .... d for spark plug remov:ll 
because of the grater torque requlI'CmCDt. 

c. Place spark plup in a tray that will identify their positi~n in the engine as soon as they are 
removed. 

NOTE 

Spark plup should not be used if they have been dropped. 

d. Remov:ll of seIZed spark plug> In the cylinder may be accomplished by application of liquid carbon 
dioxide by a Conical metal funnel adapter with a. nole at the apex JUSt large enough to accommodate the 
funnel of a C02 bottle. <Refer to FIgUre 7C·16.) When a seized spark plug cannot be removed by norm:ll 
means. the funnel adapter is placed over and uound the spark plug. Place the funnel of the C02 bonie 
inSIde the funnel ,ldaptcr and release the carbo_" dioxide to chill and contract the spark plug. Break the 
spark plug loose With 1 wrench. A warm cylinder head a[ the tunc the carbon diOXide is applied will aid in 
the rcmovill of an excessively seized plug. 

c. Do not allow foretgn objects to enter the spark plUI hole. 
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7C-61. Imp .. IioD AIId CIaaiat Of Sperl< PIuc. 
L Vilually iDIpect each opuIr. pi", for the followiaJ nolHepairablc dcfcc:a, 

I. Severely cI&mqed IbclJ or lbicld thracIa aidted up. stripped or =athraded. 
Z. \IIdIy butaed or ",1IDde:I1hclI haIIoas. 
3. Out~f .... uad or damoaed shiddifts banel. 
4. Chipped. cracked, or brokCII ceramic illlulator portioal. 
5. \IIdIy ctOCIed e1ecaoda wom to approximately 511'!1o of ofiliDai size. 

b. C\caa the sparl< pi", as required. removiDI carbon and foreiln dcpotia. 
c. Test the sparl< pi", both c!'oCIricaily and for resirwlcc. 
cI. Set the decaocle pp II .016 :I: .1 of an inch or if alllloothcr operation at idle speed &ad raiueed 

IIIIfIIctO cIro~ff is desire. set at .018 to .02Z of an inch. However. with wide pp Jetting the plup must be 
scrrieed at more frequmt intcrYala. Fine wire plarinutn or iridium elecaoclcs Ibould be set at .015 to .018 
of an inch only. 

7C-6Z. 'nmll,rio .. Of Spork ftup. 8cfoft iastalIing sparl< pi ..... UCCttaiI! . U the thrads within the 
cylindct arc clean and not damaaed. 

L Apply ... ti1Cizc compound sparingly on the duada ... d iDst&ll plkct ... d ,pari< pi ..... Torque 360 
to 4Z0 incb pounds. 

CAUTION 

Mai<e certain the deep socket is p",pcrly teated on the sparl< plug 
hexqon as damqe to the plug could result if the wrencb is cocked to 
one S1dc wben pressure is applied. 

b. Carefully insert the terminal insulator in the sparl< plug and tighten the coupling nut. 

7C-63. Lubricalion System. 

7C~. Oil Praourc Relief VIiw. Tbe adjusablc )i1 pressure relief valvo enables the operator to mainuin 
engine oil p .... ure within the specified limia (refer to the encino manufacturer', appropna .. m ... ual). The 
valve i. located above ... d to the rear of No, , cylinder. If the pr ....... under normal operating condition, 
should consistendy exceed 90 psi. oc run I ... than 60 psi. adjust the valve as foUows, 

With the encine thoroughly warmed up and runnlllg at a maximum of ZZOO RP!.I. observe the readi", 
on the oil pressure puge, If the pre .... re is above 90 psi. stOp engme. back off the adjusting screw one or 
two full rums. If pressure is tOO low, tum adjumng screw further intO the relief valve plug. therebv 
incre:asm, the tension on the relief valve spri.nc. When the valve has been satIsfactorily ad.ju.sted. lockwlre 
the Clown nut to the drilled car projecting from the valve mountinJ boss. The engine has a thermos .. nc 
bypass valve as a safety feature. The val"" will open ,hould the tempctature exceed a sate operating level 
and allow the oil to circulate in the system to aVOId permanent damage to the engine. 

POWER PLANT 
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7C-65. OU ScreeD. The suction screeD located in the left side of the ..,.me sump should be cl .... ed at each 
oil c:lwIie to remove any Kc:wnulation of sludge and to OltaDIiDe for meW fi~ or chips. If metal 
particles arc found in the &creal, the .,.me liIould be OltaDIiDed for intcmal datnqe. Tbe suCtIOn screen is 
removed from the sump by removing the bex bead plug .. the lower left side of the sump. Cl .... and 
iDspeet the screen and plket and replKe the poket if owr compressed or daJnaaed. 

7C-66. Oil FU- ElaDenL 
&. Tbe oil filter element should be rem.>ved after each fifty boun of engine opention; this is 

Kcomplisbed by removiDs the lockwire from the bolt-bead or the end of the filter bousiDI, looscniDg the 
bolt, and remCNiDg the film wembly from the &CIaptet. 

b. Before discarding the filter demcl\t, retIIOft the OUter perforated paper CDftr, and using a iii"" 
knife, cut thro ... b the folds of the elemen, at both eDdi, claK to the metal caps. TheD, carefully unfold 'he 
pleated elemen, and aamiDe the _",nal Inpped in the filter for evidence of in,ernal engine clamage such 
as chips or particles from beariDp. In new or newly ovcrIIaul.d qiDes, som. small particles of m.ta1Iic 
sbaviDp IIIiIht be found; these arc gencrally of no coDlCqu.n .. and lilould no, be contu.. with pameles 
produced by impactiDg, abrasioD or prcssnre. Evidence of internal engine damage fOURa oJ} the oil fil.er 
justifies further .xarniDation to determine the caUK. 

c. After the element has been replac.d, tigbten the attaching bol, within 15 '0 18 foo, pounds 
,orque. Lockwir. the bol, through the loops on the side of th. housiDI .0 the drilled head of 'he 
tbcrtnott&tic valve, Be sure the lockwin: is replaced at both the atw:binl bol, head and the thermoscaoc oil 
cooler by-pus valve. 

7C-67. Turbo OU Flow Check. (Refer.o Ficure 7C·17.) Should an indication of low turbo oil pressure or 
flow occur. the foUowiDI system ch.cks may be accomplished. 

&. To check oil pressure, UK the following procedure, 
I. Insu.ll a pressure ga .... wi,h a '""'Ie of 0 '0 80 psi pressure in the pressure line to .he 

turbochargm af,er the reduction check valve. 
2. Start the engine and wann up In the usual manner until oil temperature is normal. 
3. Idle engine at 1000 RPM and observe pressure gauge. 1, should indicate a mmimum of IS pSI. 

Run engm. at 2000 RPM the pressure gauge should read a minimum of 30 psi and a maxunum of 55 psi. 
b. To check turbo oil flow, use the followi", procedure, . 

I. Ascertain that the engin. oil sump is full as indicated on the dipstick. 
2. Start the enllne and. warm. up m the usual manner until oU [cmpen.ture is normal. 
3. S,op engin. and disconnect oil drain line, of the turbocharger to be checked. at the sump. ing 
4. Plug sump connection where drain line was disconnected. 
S. Install test line, approximately four feet long. on disconnected turbo ou drain line. 
6. Set twO clean one lailon capa.city containers below the englDC. 

1. Allow the turbo oil drain test line to hang in one canwner. 
8 S.an engine and idle at 1000 RP!\I. 
9. When oil flows from the turbo oil drain line into the container. qUickly direct the all flow intO 

the empty container and i!1'lmccUarciy Start riming for onc mmutc. 
10. When one minute has passed, direct the oil flow IntO the scavenger contalJlCT and nop engtnc. 
11. Measure the all in the [est (onta.iner. It should be a minimum or 0.4 quart. 
12. Disconnect test line, remove plug irom dr::un line tee fitting and connect ~rbo all drain hne [0 

tee fitting 
13 Test oil flow of the other turbocharger unit by uSing the same procedure. 
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FIGURE 7C-17. TURBO OIL FLOW CHECK 
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7C-68. Oil Cooler. 

a. When conducting a routine engine inspection, the oil cooler(s), lines and fittings should be checked 
for the following: 

I. Oil cooler line attachments should be examined to be certain that all are tight and there is no 
indication of cross·threading. (See c, below, for oil line torque.) 

2. Oil lines must have adequate clearance and be properly aligned. 
3. Oil line supports should be tight, properly positioned and if worn should be·replaced. 
4. Oil cooler should be checked for leakage or distorted cells. 
5. Cooling fins should be clean and undamaged. 

b. During each engine overhaul, at indication of high oil temperatures or during a 500 hour inspection, 
the oil cooler should be removed, cleaned and checked for damaged fins and cells. When replacing the cooler, 
properly align and do not over tighten the mounting bolts so that the cooler would be damaged. While the oil 
cooler is removed, the oil lines should be disconnected and flushed. 

c. If it is found that oil is leaking around the line compression nuts, check that the nuts are tightened to 
125 inch pound wet torque or the nut may be backed off, retightened finger tight, plus a 3/4 tum. Do not over 
torque. 

d. Should oil continue to leak. it may be necessary to replace the seal rings. Also remove the 
compression nuts and inspect the line ends in the area of the swaged ferrules for collapsed tubing. This 
condition may be observed by looking into the tubing ends. Should the tubing show indications that it is 
collapsed and new seal rings and proper torque does not stop leakage, the oil lines should be replaced. Also 
inspect the surfaces of the mating fittings for damage. 

Revised: 8115198 
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7C-69. RecommeDdatioDS for Chaugiug Oil. (Refer to latest revision of Lycoming Service Bulletin No. 
480 and Lycoming Service Instruction No. 1014.) 

CAlJTION 

Do not introduce any trade additive to thc basic lubricant unless 
recommended by the engine manufacturer. 

a. Oil Change Intervals. 

(1) For engines equipped with full-flow oil filters. change the oil and filter each 50 hOl>rs of engine 
operation or every four months. whichever comes first. 

(2) For engines relying upon pressure screen filtration alone, change the oil and clean the pressure 
and suction screens each 25 hours of engine operation or every four months, whichever comes frrst. 

b. Ashless Dispersant (Detergent) Oil. 

(1) With the exception of turbocharged engines, new or newly overhauled engines should be broken 
in on straight mineral oil for the first 50 hours of operation, or until oil consumption has stabilized. Lycoming 
oil additive PIN LW-16702 may be used. Mineral oil must also be used following the replacement of one or 
more cylinders until the oil consumption has stabilized. Attempting to break-in normally aspirated engines 
with detergent oil may result in high oil consumption as the additives in some of these oils can retard the 
break-in of the piston rings and cylinder walls. 

(2) All new or newly overhauled turbocharged engines must be broken in and operated only with 
ashless dispersant (detergent) oil. 

(3) In engines that have been operating on straight mineral oil for several hundred hours, a change to 
ashless dispserant oil should be made with a degree of caution, since the cleaning action of some additive oils 
will tend to loosen sludge deposits and cause plugged oil passages. When an engine has been operating on 
straight mineral oil and is known to be in excessively diny condition, the switch to ashless dispserant oil 
should be deferred until after the engine is overhauled. 

(4) When changing from straight mineral oil to ash less dispserant oil, the following precautionary 
steps should be taken: 

(a) Do not add ashless dispserant oil to straight mineral oil. Drain the straight mineral oil from 
the engine and fill with ashless dispserant oil. 

(b) Do not operate the engine with ash less dispserant oil longer than five hours before the first 
oil change. 

(c) Check all oil screens for evidence of sludge or plugging. Change oil every ten hours if sludge 
conditions are evident. Resume normal oil drain periods after sludge conditions improve. 

POWER PLANT 
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Trouble 

Failure of e"""e to 
sun. 

i 
I 

TABLE VUC-II. TR.OUBLESHOO'I'DIG OIAllT 
(INGINE-TI1IlBOCHAllGID) 

Cause 

Lack of fuel. 

WHet in fuel injector. 

Insufficient prime. 

OverprimiDa· 

Lack of SIlffic:imt 
fuel flo ... 

Incorrect throttle 
oetting. 

Defecti"" sparl< plup. 

Defective iplition wire. 

Improper oper2tion of 
magneto to breaker 
points. 

Internal foilure. -

Fro.en sparl< plug 
electtodes. 

Shorted agniDon switch. 

2 11 

Remedy 

Check fuel system for 
lcab. 0 

F ill fuel tanks. 
Clean dirty lilies, 

screens, or fuel valves. 
Drlin Wlret from fuel 

system. 
Increase prime. 
Open throttle IUld engage 

suner. 
CIeIUl fuel mainc:n 

IUld screens. Check 
fuel pump. 

Open throttle to one· 
tenth of its nnge. 

Clea.n IUld adjust or 
replace spark plug 
or pi"". Refer to 
Tobie ((-I for sparl< 
plug gop adjusanents. 

Check with electric 
t .. ter ond .... Iace 
U1y defective wires. 

Check internal aming 
of mqnetos. 

CI<&n IUld set points. 
Check oil sump ser«n 

for metal panicles. 
If found. complete 
overhoul of the engine 
moy be india ted. 

Replote spark plugs or 
dry out removed plugs. 

Checlc ond replace or 
repUr. 

POWER PLANT 
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Trollble 

Fail,,", of .,.me to 
idle properly. 

Low power and uneven 
running engine. 
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TABLE vnC-II. TIl0UB1.ESHOOTING CHAJl.T (CODL) 

(ENGlNE·TUIUIOCHAJI.GED) 

c.u. Ilemcdy 

IDcotftc:t idle Refet to p ...... pb 
adjllStlllCllt. 7C-43. 

Idle mixtu",. Refer to p ...... pb 
7C-43. 

Leak in the iaduction TiPteJI all COMccQons 
sysa:m. in the induction Sf'" 

wn. Replace aay 
para that &re defec· 
Oft. 

Uneven cylinder Cbeck cylindet com· 
compraaion. pression. 

Faulty ;pition Cbeck cnu", ignition 
system. SYStem. 

Impropet spari< plug Rcgap 'Pari< plug. 
pp setting. 

Clogged injectOr nozzle. Rem ... e and clean, 
p ...... pI\7C-46. 

Dirty air fIItet. Cbeck aad clean. 
I""'fficicnt fuel Clean fuel Strainet and 

pressUft. check fuel pump. 

.\1ixture too rich; in- Check injec:tor. Adjust 
diuted by sluggish mixture taDtI'll!. 
engine operation. 
red c:'t!'laust flame 
and black smoke. 

Mixture too lean; in- Check fuel lines for dirt 
diuted by overheat· or other resa1Ctlons. 
ing or backfiring. Check fuel supply 

Cloggcd injector Remove and. dean. 
nozzles. paragraph 7C46 

Leaks in inductlon Tighten all connections. 
system. Replace defective 

parts. 
Ditt 11\ injector inlet Remove screen and 

screen. clean. 
Defective spark plugs. Clean or replace spark 

plop. 
Improper grade of Fill tank with recom-

fuel. mended grade 

212 
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Trouble 

Low power and uneven 
ruruung ellgule. (cont.) 

Flow meter reads h'lh. 

F.dun: of engine to 
deyelop full powet. 

TABLE VlIC-U. TROUBLESHOOTING CHART (COIIL) 

(ENGJNE·TUIUIOCHAJlGED) 

c.u.. 

MapetO bn:aker 
points not woric.iDg 
properly. 

Defective ignition wire. 

Defective spark plug 
termiDal connecton. 

Improper iplition 
timing. 

Cloged noule 

Defective fuel injector. 

Throttle lever out of 
adjusanent. 

Leak. in induction 
system. 

.\1.ixrure tOO Ian 
ar coo nch. 

Restrictio n in 
induction a.u. 

I mproper fuel. 

Propeller governor put 
ou t of adjusancnt. 

Propeller out of 
adjusunent. 

Resulceons in inlet 
air scoop and filter 

F aulry ignition. 

Turbocharger conuol 
out or adjustment. 

2 13 

Rea.dy 

Check illtema1 timiDg 
of magneto. -

Check wire with electric 
tester. Repw:e de· 
fective wire. 

Replace connecton on 
spark plug wiR. 

Check mqnetos for 
timiIIg and synchro-
nwrion. 

Remove lnd clean. 
parqnph7C~ 

Repair or repw:e fuel 
iIIjeetor. 

Adjust throttle levet. 

Tilhten all connections. 
and repw:e defective 
parts. 

Injector must be re-
calibrated. 

E:amine 3.ir inlet and 
remove restr1ction. 

F ill tank with recom-
mended fuel. 

AdjUst governor. 

Adjust propeller low 
pitch stop. 

E:amine a.ir KOOp and 
filter and remove 
reSC'lcnons. 

Tighten all connections. 
Check ignition system. 
Check Ignition tuning 

R'I TurbochUie ... Reier 
to p~ph 7C-lS 
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Rouah ruaniDg .,.;ne. 

Low oil pressu.re. 
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TABLE VUC-Il. TROUBLESHOOTING OIART (coaL) 

(DlGJNI·TU1lBOCHARGED) 

c.u.. ac-ty 

Crackecl eDgiDe IIID1IIIts. Repair or replace 
cnline mou.nt. 

UDbalaDced propeUer. Remove propeller and 
balance. 

Bent propeUec blades. Replace propeller. 
Dcfemyc mountiDs. Install new sbock 

mou.na. 
Lead deposit on spark Clean or replace plur. 

plug. 
Malfunctioning eDline. Cbeck eDm eDline. 

Insufficient oil. F ill oil sump to proper 
level. 

DirTy oil screen or Remove sad dean oil 
filter. screen. Replace 

filter. 
Relief valve out of Adjust valve. 

sdjusanent. 
Defeetive pressure Repl""e gauge. 

puge. 
Air lock or dirt in Remove and clean oil 

relief valve. pressu.re relief valve. 
Leak in suction line Check gasket between 

or pressure llnc. accessory houstng and 
crankcase. 

High oil temperature. S.e "High Oil Temper-
ature" in Trouble: 
Column. 

StOppage in au pump Check line for ob.trUc-

""ak. passage. tion. Clean suctJ.on 
screen. 

Worn or scored Overha.ul. 
bearings. 

2 14 
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Trouble 

Hip oil temperature. 

TABLE vuc·n. TROUBLESHOOTINC CHART (CODL) 

(ENClNE·TUIUIOCHAB.CED) 

em.. 

Insufficient air 
cooliq. 

Insufficient oil supply. 

Cloged oil lines or 
screeD or fil~. 

Cloged oil cooler. 

Failing or failed 

bcarinJ· 

Defecti"" thermo-
staa. 

Defecti"" tcD\pcr' 
leuR puge. 

ExcCSlive blow-by 

Low grade of oil. 

Improper engine 
open.non. 
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B.emedy 

Check air iDlet and 
oudet defotm&tion 
or obsauc:tion. 

Fill oil swnp to proper 
loYd. 

Remove &nd dnn oil 
screeDS. Replace filter. 

Remove ancI dean ou 
cooler. 

Examine sump for 
metal particles and. 
If fOUlld, overhaul 
engine. 

Replace. 

Repl&cc gauge 

Usua.lly caused by weak 
or stuck rings. Over· 
haul. 

Replace with oil con· 
formmg to specifi· 
cauons. 

Check entire engine. 

POWER PLANT 
ISSUED: 8/18172 



TnMIbIc 

Excessive oil con .. 
sumption. 

1 nacC=Ul'llte pressure 
readill ... 

POWER PLANT 
ISSUED: 8/18/72 
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TABLE VUC-n. TROUBLESHOOTING CHART (CODL) 

(ENGINI!-Tt1IlBOCHAJtGED) 

Clue Jlea.dy 

Foiled or flilinl Chea sump for metal 
bearing. partic:ln .,ul, if . 

fouad. Oftfhaul of 
mgiDe is iIldic:atcd. 

Worn or brokeD p;.on Install Dew ritIp. 
riDp. 

Incorrect iDsuIIation 1-.11 ncw ritIp. 
of piston ritIp. 

Extcmal oillcakagc. ChccIt mgiDe arcfuIly 
for lcakiJlB pskca. 
"0 It rinp or sand 
boles. 

F ailurc of rinp to sca •. U .. miDcra1 bue oil. 
(New niaidcd Climb to cruiJc >lti-
cylilldcrs.) Ndc at full powcr aDd 

opera ... at 7 ''''' cruise 
power setting until oil 
consumption stabilizes. 

Low grade of oil. Replace with oil .on-
formillg to specifi-
cations. 

Failed or failinJ Nrbo- Replace or rebuild 

chiller beori"l or seals. Nrbochlller. 
Foulry oil pressure Rcplace val.e. 

rcducinJ val.e ill 
Nrboch&rJCr oil supply. 

Cold weather. High and low pressure 
rcadiDgs due to ex-
tremely cold weather 
are not necessarily 
• maifuDction. Small 
and 10"1 oil lines will 
not cn.nsfer pressure 
readings accurately un-
til engine is qUite warm. 

2 16 
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Trouble 

Loss of. reduction of. 
or fluctuation of 
manifold pressure 
wllile turbocbarging. 

Loss or reduction of 
fuel pressure when 

rurbocb ... mg 

TABLE VIIC-ll. TROUBLESHOOTING OlAJlT (con .. ) 
(ENGINE-TUlUIOCIIAIlGED) 

Calle 

MalfwIcti0DiDs 1D&IIi-
fold p ....... re puae 
due to faulty pu .. or 
possible oil in .'tIAP 
reference liDc or ..... 

Turbocharger Wet 
duct block.d. 

1 urbocompressor dis-
cb .... duct ruptUred 
or disconneCted. 

Sevc~ Npturc on ex· 
haUSt sua. causiDg 
waste pte to be in-
eff.ctiv •. 

Turboc~r rotor 
jammed. 

Ruptured manifold 
pul'" line or fittlng. 

Broken wlSte pte 
control. 

Out of fu.1. 

Partial fuel v.por lock 
at hieh altitude due to 
hot fuel and bigh power 
oenings. 

MalfunctionIng fuel 
pressure regulating 
valve or fuel pump. 

Ruptured fuel line or 
leaking fitting or 
pump ,haft se3.l. 

2 17 

Remedy 

Repair or replace 
p"",. NOTE, If the 

.".me cbanJa in 
power level or the .ir· 
speed cb&nJeS. th.n 
..... al cbanl" in MAP 
occurred due to 
one of me reasons 
listed below, 

Ch.ck ductinJ and reo 
move obstructlon. 

Coanect or replace 
ductint!. 

Replace defective part. 

R.place Turbocb ... er. 

Repair leak. 

Replace concrol cable. 

Refuel. 

Turn on boost pump 
andlor reduce power. 

Tum on boose pump 
andlor reduce power 

Shut off fuel shut-off 
valve. full nch mixture 
until fuel forward of 
firewall is consumed by 
engine. Secure engine. 

POWER PlA~T 
ISSU ED: 8/18/72 



Trouble 

Loss or reauction of 
fuel pressure wilen 
rurbocharging. (cont.) 

Engine runs hot (500' 
or more) when turbo .. 
charging or natura.lly 
aspint.d. 

POWER PLANT 
ISSUED: 8/18/72 
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TABLE VIIC·D. TROUBLESHOOTINC OfAllT (cont.) 

(ENCINE·TURIIOCHAJtGED) 

C ..... Remedy 

Rupaami boOSt pres- Continue operation until 
su ... ref .... nce line next landing if enJir!. -

to fuel p ....... r. is smooth; otherwise. 
rqulating valy •. reduce power to obtain 

smooth qine operation. 
Ground ch.ck fu.l 
S}'1tcm. 

,\lay be due to extreme Reduce power or open 
hot woo,," cowl flaps. 

eneked or loose cyl- Repair or replace as 
inder cooling W' required. 
baffles. 

Owing climb. Reduce power or open 
cowl flaps or increase 
lndicat.d Air Speed 

Over-boost or RPM R.duce.\IAP or RPM 
roo high. 

Fuel mixture tOO lean Enrichen rnixmre. 
during Yery hor 
",yutber 

Mls~imed ignition. Check ignition tUning, 
either retarded or a.djust as necessary 
p ... ..gnition. 

Detona.tion due to too Fuel mixture set tOO 

low octa.nc fuel or lean ar fuel octane tOO 

Item lbovc. low. Check mixture 
md fu.l grad. 

Faulty cylinder ~ .. d Replace Insttumcnt 

temperature gauge. 
Defective oLl cooling I nspeer Utd rcpall' as 

system. required. 
Combinations of above S~stematJc.ally elimi-

nate by above steps. 

2 18 
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Trollblc 

Airplane perfonnancc 
is reduced from 
normal. 

Fuel consumption is 
higher than oormal. 

TABLE vIIc·n. TROUBLESHOOTING CHART (con .. ) 
(ENClNE·TUJUIOCHAJtGED) 

C-

Mal" be due to hot 
weather. 

Tired .".;nc. or out 
of mnc. 

Airplane may b •• e 
additional drq due 
to radio anmma. 
saging gear or 
flaps. Out of riDs. 
etc. 

Mixture set tOO rich. 

Leak in fuel system. 
Prolonged high power 

at full ricb mixture 
Hot weather. 

2 19 

Remedy 

Speed for the Turbo 
Comanche will be 
reduced 2 to 4 mpb 
for 10· F rise in 
remperature .bo.e 
staadard day. This 
is beause Turbo-
chugcn. like 
turbines. arc heat 
sensitive IS to per~ 
formaacc. 

Repair Cllline as .... 
quired. 

Inspect airfr.me and 
repair IS necessary . 

O_lop proper leaning 
rechnique. 

I.oca .. and repair leak. 
Reduce power and lean 

for fuel economy 
Hot wcather wtll natu· 

r.ally increa.se fuel 
consumption 2 [0 4-

GPH depending on 
power. leaning and 
temperature of the a.ir. 
This IS due to less 
dense air for the same 
MAP. Also it has been 
found from tests that 
slightly richer mixture 
should be used for ex· 
D'cmciy warm weather 
to maintain I. lower 
hc:ld [cmpcnrurc. 
This will insure good 
engme life. 

POWER PLANT 
ISSUED: 8/18172 



Trouble 

Oilleakinl out of 
engine induction 
drain. NOTE, COR 

should be takeD 
to malte sun: oil 
is from iDside 
.,.me inlet drain. 
not on the outside 

PIPER COMANCHE SERVICE MANUAL 

T.ABLE vne-l!. TROUBLESHOOTING OIAIlT (CIIIK.) 

(INGlNI-TU1UIOCHAIlGID) 

Clue Jlcmody 

Oil SlImp or imake Repair or repw:e sump 
YLIw JUide IcaItinJ or YLIw JUide. 
into induction 
system. 

Failed Turboc:harJcr RepW:e Turbocharp-. 
bearings aDd com- NOTE, ne Turbo-
prestOr seal. c:lwscr seal will 

from some other point haw to be in very 
on engine. 

Noisy TurbocItarJer 
rorating uscrnbly. 

Oillcalr.ing out of 
exhaust pipes. 

POWER PLANT 
ISSUED: 8/18nZ 

TurI>ocIwJer drain 
line misrouted or 
plugecl. 

D..,...ecI bcsrinp. 

RotatillJ unit rubbing 
bousiDJ as • r .... lt 
of damaJcd beari .... 
distorted housillJs. 
dirt Kcumulation on 
impeUer. carbon 
budd-up on turbIDe 
or foreign object 
da ..... 

Badly worn or failed 
turboch"'"'et shut 
oil seal. 

Fouled oil pressure 
reducing valve in 
turbo oil supply. 

Faulty Kavenger pump 
or restriction Ln 
scavenge sy'ncm. 

2 110 

poor condition to 

r "lit oil to pass 
the COmpteSlOf im-
peller seal. 

Reroute for clear now 
or remove obSU'\lc:tion 

&om liDe. 

Repw:e UDit. 

Repw:e unit. NOTE, 
Allowable wit play is 
.017 to .028 inch due 
to scmi-noatiIIJ bear-
ings. Allowable shut 
uiaI play is .004 to 
.009 inch. 

Replace turbochuwer. 

Replace valve. 

Replle. pump or 
remove obsm.u:tion 
In system. 
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SECTION VIII 

FUEL SYSTEM 

8-1. General_ 

8-Z_ o.criptioa_ The fuel cells on the Comanche consiSt of rayon-neoprene bladden which .... contained 
in avitin in the forward sections of the willi, The maiD or inboard cells on all models hold a apacity of 30 
pUons each_ Auxiliary cells on the PA-Z4-Z50 and PA-Z4-Z60 hold a ,,"!,&City of IS p1lons each and on 'he 
PA-Z4-400, 35 pUons each. Tb ........ no &w<iliary fuel cells on the PA-Z4-ISO. 

Fuel is taken from each cell throuch a s""",n located in the cell oud .. and then onto 'he 
shutoff ... lector valve. From the selector the fuel IS drawn throulh the sediment bowl where it is filtered 
and any water or sediment trapped. 

The fuel pumps. both the engine driven and the electric auxiliary, deliver fuel direct to the carburetor 
or injector. The fuel pumps on the c:art>uretor induction system .... connected parallel a.ad the pumps on 
the fuel injection synem are connected in series. The fuel again is filtered beiore it cnren the carburetor or 
injector. 

8-3. Fuel Cells. 

84. Pre-Removal. InstrUctions. When necessary. for any reason. to remove the fuel cell from the Clv1ry or 
to collapse it within the wing. it 15 suggested that the fuel ceil be mined. then flushed. sprayed. or rubbed 
with a light engine oil. Do no, remove the fuel cell until 24 hours have elapsed after 'he oil I,.. been 
applied. This will keep the cell pliable until ready '0 reinstall. 

8-S. Removal. 
L Own the fuel ceU. then tum the fueJ selector ru\'c to the off pOSItion. 

b. Remove the flat·head screws from the oval cover plate on tOP of the Wing panel and remove plate. 
c. Disconnect the fuel sender unit wires from the unl[. 
d. Remove the unit mounting plate bolts utd wuhen. both at the wing panel opening and .u the cell. 

Remove the sender unit piate and gasket. being careful when sliding the plate off the drain and vent hose 
not to damage the unit or bend the floa.t arm. On the outboard cell of the PA·2~OO remove ;:he filler 
assembly. 

e. Remove the screws attaching the access plate or wing fainng to the fuel cell outlet molded nipple 
fiaing. Loosen the damp 50 that the cell may be drawn from the fuel line. 

f. Place tape or other protective material around thl" cell access h.ole to prevent da.m~e' to the cen 
when removing. 

FUEL SYSTEM 
ISSUED: 8/18172 
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FIGURE 1-7. BAYOHET FASTENERS FIGURE .... BUTTOH FASTENERS 

g. IIIsert the arm between the fuel cell and top of the .. in&. work outward from the opening 
releasing the cell support bayonet clips. (Refer to fiJure 8-7.) The clips fit into compartment 
fastener. and cu be released by nerting pre •• we inward 011 aU PA-24 "riel aircraft except the 
outboard cells of the PA-24-400. After releasing all upper clips. release the lower clips. 

h. On the outboard cells of the PA-24-400 both the bayoaet cUps aad b uttoa pia type fasteaers 
are used. (Refer to figure 8-8.) To discoanect this cell from its fastener plates. release .11 the 
top fasteners which are the bayonet clips. After the top has been released. reach under the cell 
and wark the pin type fasteners from their bracket plates. The front-outboard pin is worked out· 
ward "bile the aft-outboard pin is "orked rearward. The inboard fasteners ce all "orked ,nward 
toward the fuselallO. The center fasteners are the bayonet type. 

i. Fold the cell neatly within the .... ing and remove it gently through the oval opening at the 
top of the wing. 

8-6. Handling And St .. ag •. When synthetic rubber fuel cells are placed in service. the gasoUne 
has a tendency to utract the plasticizer from the itu>er liaer of the fuel cell. This extraction of 
plasticizer is not detrimental as long as gasoline remains in the fuel cell, inasmuch as the gas()oo 
line will act as a suitable plasticizer. When the gasoliae is drained from the fuel cell. the plas
ticizing effect of the gasoline is lost and the inner liaer of the fuel cell be""s to dry out and 
subsequent cracking will occur. This cracking may penetrate through the walls of the cell after 
the ceU has been refueled. To prevent this failure from affecting serviceable fuel cells which 
previously contained gasoline and are now to be stored for mote than 10 days in the airplane or 
in storallO. a thin coat of engine oil should be applied to the inner llaer of the cells. If it be
comes aecessary to return cells to the contractor. they should be repacked as cearly simllar to 
the anginal factory pack as possible. 

a. Do notdra, or handle the fuel cells any more than necessary by their molded nipple fittings. 
cell openings ex attachment fittings. 

b. Store cells at room temperature with no more than n.ormal humidity. 
c. Do not allow the cells to remain any longer than possible under strong light. 
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d. Wheo storiDl the cells. st .... io sucb a meuer that their sbippina CClltaiaers .... placed 
level aad .. ill not c .... b the cells. Whea DeCesauy to stack more thaa ODe bi&h. see that the coo
tainers .... placed s",arely 00 eacb other so •• to preclude aay daaler of sUppiol ami the sharp 
ed. oi one CClltaiaer per!oratina aaotber. 

8-7. Fuel Cell C_",,_ent . 
•. Thorouably cle .. the cell compartment of all fittio",. trimmines. 100 ... ashers. bolts. or 

nuts. 
b. ROIlrr:! olf all sbarp eelles of the fuel cell compartment. 
c. Iupect the fuel cell compartment just prior to fuel cell installalioa. 
d. T.pe ouer all Iharp eeI.s aad .11 rouab rivets. 

8-8. Molded Hippie Fitting •. The molded oipple fillina is • Uahtweiabt fitting developed for 
e.se io install.tion in certaio locations in the. 'aae. 10 order to eet the best service from this 
type fittin" it is necessary to exercise certain prec ... tions • the time of installatioa. The spe
cific precautioos other thaa the ceneral care in h .. dUOI are as follows: 

a. losert the flow tube into the (jtlina until tbe .ad is flush witb the ioside edge of the nipple. 
b. The hose clamp must be clear of tbe err:! of the lillma by l/4 inch .. bere possible. 
c. Loc.a tbe boee clamp on the fabric reiaforced .... of the nipple. 
d. Tipteo the hose clamp fioeer-tiabt. Do this once. Do oot re-tiabten unless the hose clamp 

i. loosened completely aad allowed to set for 15 lIIinlllel before re-tiabteninl. 
e. Do oct use seaUna p_e or assket cODlpouad. 
f. Apply a tbio film oi Simoaize Wu to metal f1 .... tubes to facilit.te iDstallatioa and removal. 

8-9. In.tallation. 
a. Iaspect the fuel cell for say shippiDg or storace damap. 
b. Check to be sure that the fuel cell is warm eaouch to fin. Do not use sharp tools such as 

screw drivers, files, etc., for install.ion purposes. Note the torque limits for the sender unit and 
filler unit placarded on tbe fuel ce II. 

c. Place tape or another protective mlterial OYer the edCes of the wina cell access hole to 
prevent damaging the cell. Note the location of each cell f.stener bracket. sad on the outboard 
cell of tbe PA-24-400 the dUection tbe button pin fastener must be drawn to secure it to its 
bracket. Fold the cell with fastener. attached. insert it throup the winl opening and unfold. 

HOTE 

Do not let the fuel cell remain in the folded or collapsed condition 
any lonler than absolutely necessary. 

d. A cell may be fastened by starting at the center tinder side of the ceil, working toward each 
end. inserting the nipple fitting through the wing and finishing at the top access hole. Early fuel 
cells have locating tabs attached to the inside of the cells. By griPPll1g these tabs, the lcxauon. 
installation and checking of the fastener to their brackets may be accomplished. Late cells do 
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not have these tabs, though installation is similar. The fasteners may be felt through the rubber cell and by 
gripping the cell skin with the fingers around the fastener area they may be installed in their bracket. To 
check if each fastener is secure reach between the cell and wing exerting a slight pressure inward. 

e. Attach the fuel lines to the molded nipple fitting and secure. 
f. Make fmal inspection prior to closing the fuel cell to make sure the fuel cell is clear of foreign matter 

such as lint, dust, oil or any other installation material. If the fuel cell is not completely clean, wipe it with a 
lint-free cloth soaked in alcohol or kerosene. 

g. Position the sender unit andlor filler unit with its gasket and install the vent and drain hoses. Align 
the bolt holes and insert all bolts before tightening. Torque the bolts according to requirements placarded on 
the cell. Special attention should be given to the bolt and stud lengths to avoid bottoming on the inside of the 
blind tapped holes or dome nuts.Either of these conditions could produce an error which would result in a 
loss of compression of the sealing surface. 

h. Connect the sender unit wires and replace the cover plate(s), gasket(s) and screws. 

8-10. Fuel Quantity Indicating System. 

8-IOa. Check and Adjustment of Fuel Quantity Indicating System. 

NOTE 

The fuel quantity values in the following procedure include unusable fuel. 

a. General Checks of System. 

'.. 1. Completely drain the main and auxiliary fuel cells that relate to the gauge that is to be checked. 
(Refer to Draining Fuel Cells, Section II.) 

2. Level the airplane longitudinally and laterally. (Refer to Leveling, Section II.) 
3. Connect a 14-volt power supply to the airplane electrical system and observe the fuel quantity 

gauge. It should read empty with the respective fuel selector lever at both the main and auxiliary ON 
positions. 

4. Add fuel to each cell in the amount of 3.75 (or 8.75 in the PA-24-400 only) U.S. gallons to the 
auxiliary cell and 7.5 U.S. gallons to the main cell, to bring each cell to one-quarter its full capacity. 

5. Again move the selector lever to both ON positions and observe the gauge. At either position the 
quantity pointer should align with any part of the one-quarter full gauge index. 

6. Continue to add fuel in increments of 3.75 (or 8.75 in the PA-24-400 only) and 7.5 U.S. gallons 
to the auxiliary and main cells respectively for each quarter capacity of the cells. At each quarter increment, 
until full, check that the quantity pointer aligns with any part of the corresponding index, with the selector 
lever at either ON position. 

7. Should the gauge and the amount of fuel in the cell not correspond, the procedure in steps "b" 
through "d" may be necessary to isolate the trouble in the system. 

b. Sender Check. 

l. Remove the fuel sender to be checked. (Refer to paragraph 8- lOb.) 
2. Secure the sender in the appropriate position on the fabricated jig as shown in Figure 8-9. (The 

jig may be fabricated from dimensions given in Figure 8-19.) 
3. With the float arm against the bottom stop, the float should be just touching the base of the jig. If 

the float arm is not touching the base of the jig or the bottom stop, adjust the float by bending the arm at a 
position shown in Figure 8·9. 
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SUPPLY 
14 VOLTS 

SENDING 
UNIT 

METHOD ONE 

t 

. ~. 

SUPPLY 
14 VOLTS 

• TO OTHER 
GAUGES 

15 OR 30 OHM 
RESISTOR 

METHOD TWO 

Figure 8-9. Checking Sender Unit Figure 8-10. Checking Fuel Gauge 

4. After the sender has been adjusted. check for the proper amount of resistance by the following 
procedure: 

(a) Connect an ohmmeter to the sender unit. 
(b) Position the float ann against its bottom stop and ascertain the ohmmeter indicates 0.0 to 0.5 

ohms resistance. 
(c) Slowly move the float ann from the bottom stop to the top stop. The ohmmeter needle should 

steadily move up the scale, without fluctuation, as the float arm is moved. 
(d) With the float arm against its top stop, the ohmmeter should indicate 29.6 to 31.3 ohms 

resistance (except for individual PA-24-400 auxiliary cell senders which should indicate 14.6 to 16.3 ohms 
resistance). If incorrect resistance or fluctuation is found. the sender should be replaced. 

c. Wiring Check. 

1. Check all ground connections throughout the indicating system for corrosion or loose 
connections that may cause excessive resistance in the circuit. 

2. Check all splices and terminal connections for corrosion and security. 
3. Check wiring between connections for excessive resistance due to frayed or broken strands. 

d. Gauge Check. 

1. Sender Method: 

(a) Position and secure a calibrated main cell sender to the fabricated checking jig. 
(b) Connect the sender directly to the gauge being checked using Number 16 or larger wire. 

(Refer to Figure 8-10.) 
(c) Connect a 14-volt power supply to the electrical system of the airplane. 
(d) Operate the power supply and move the sender float ann through its travel. Ascertain that the 

empty and full positions of the sender and the gauge correspond. If not, the gauge should be replaced. 
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2. Resistor Method: 

(a) Connect a 15-ohm resistor to the sender unit terminal of the gauge being checked. (See 
Figure S-IO.) 

CAUTION 

Make certain the sender resistor is connected to the proper side of the gauge. 

(b) Connect a 14-volt power supply to the electrical system of the airplane. 
(c) Operate the power supply and ascertain the gauge indicates one-half full. 
(d) Repeat the procedure using a 30-0hm resistor which should cause the gauge to indicate full. 
(e) If the gauge does not indicate proper:y, it should be replaced. 

S-lOb. Removal of Fuel Sender. 

a. Remove screws attaching the oval cover plate to the top of the wing. 
b. Disconnect electrical leads from the sender unit. 
c. Remove screws and washers attaching sender to mounting plate and remove sender. 

8-IOc. Installation of Fuel Sender. 

a. Place the sender unit gasket on mounting plate and install sender. 
b. Secure sender to mounting plate with washers and screws. 
c. Connect electrical leads to sender. 
d. Install cover plate and secure with screws. 

8-11. Repair of Fuel Cell. 

CAUTION 

No repairs are to be made on the radius of a cell or in the fitting area of a 
cell. Cells with such damage are to be returned to the factory for repairs. No 
damaged areas such as cuts and tears larger than I inch are to be repaired in 
the field. 

a. Outside the Cell. 

I. Use a piece of synthetic rubber coated fabric (U.S. Rubber Co. 5200 outside repair material) 
large enough to COver damage at least 2 inches from CUI in any direction. Buff this material lightly and 
thoroughly with fme emery cloth (ISO grit) and wash with Methyl Ethyl Ketone solution (U.S. Rubber Co. 
3339) to remove buffing dust. 

2. Cement buffed side of patch with two coats of U.S. Rubber Co. 3230 cement or Minnesota 
Mining Co. EC-67S. Allow each coat to dry 10 to 15 minutes. 

3. Buff cell area to be patched lightly and thoroughly with fine emery cloth and wash with 3339 
solution to remove buffing dust. 

4. Cement buffed area with two coats of U.S. Rubber Co. 3230 or Minnesota Mining Co. EC-678 
cement. Allow each coat to dry 10 to 15 minutes. 

5. Freshen cemented area of patch and cemented area of cell with 3339 solution. 
6. While still tacky, apply edge of patch to edge of cemented area on the cell. With a 
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roUer or bl= iJlatnllll8ll1. roll or press the patch 10 !be ce_led are. aad roU or press il down 
• half-illch 10 ... iach acr .... at • tima so .. !lOt 10 trap air bel_ patch ... d ceU. Lay a S()' 

powul shot bel over patch which is prolected by a piece of Holl8Ad Cloth 10 preYeD! slickilli. 
Weighl sh."lId 1101 be I'BIII",," for 6 hOlllll. 

7. Seal coat ed .. of patch 1/2 ilIch ... ith OIIe co. of U.S. Rubber Co. 3230 or MilInesota 
MilIilIl Co. EC~78 C .... eol and aU .... the ce ...... llo dry thorouably. 

b. lDside of CeU. 
1. After the d_led are. h .. beell patched 011 the outside of Ihe cell ... d the repair al

lowed 10 sl ... d • millilllum of 6 hours. the ceU is thell re.dy 10 h""e Ihe p.tch applied 011 the 
ilIside of Ihe ceU. 

2. Liablly ODd thoroughly huff a piece of cured U.S. Rubber Co. 5200/87 IIYIOll sandwich 
material 1 .... ellough 10 cover dama .. al leaal 2 iach .. frca CUI ill .IIY direclioo. Wash buffing 
dusl off palch with Methyl Elhyl Kel .... solutiOll (U .5. Rubber Co. 3339). 

3. CemeD! buffed side of patch ... ith IWo coalS of black rabbet cemelll. U.S. Rubber Co. 
3230 or Minnesota MilIilIl Co. EC~78, ADd aUow each coal 10 dry 10 10 IS millUl". 

4. Buff cell ... 10 he palched lightly ODd thorou&hly ... ith fille emery cloth and then .... h 
off buffilll dUSI .. ith Methyl Ethyl Kelaae solllliOll (U .5. Rubber Co. 3339). 

5. Coal huffed .... "ilh two coals of black rubber cemeD!, U.S. Rubber Co. 3230 or MiMe
sOIa MilIilIl Co. EC~78. and aUow each coal 10 dry 10 to IS minute •. 

6. Freshen cemenled area of patch ad cemented .... of ceU ... ith Metbyl Ethyl Ketone 
soluticxl (U.S. Rubber Co. 3339). 

7. While still tseky, .pply edge of p.tch to ed .. of cemellted are •• celllerillg palch over 
cut ill cell. With. roUer or blunl iIlstrument, roll or press the p.lch 10 the cemenled area 011 the 
cell. Hold perl of patch off the cemenled .... and roU or ~ess it down • half-inch to an inch at 
a time so .. not 10 trap .ir belween patch ODd ceU. Apply 5().pound shot b.g to rep.ired .... a and 
do not dislurb for 6 hours. 

8. Seal coat patch and 1/2 iIlch from edge of patch .. ith two coats of U.S. Rubber Co. 
323 0 or MinDesot. MilIiIlC Co. EC~78 CellleDl. AUow the firsl coat to dry IS millUles or more and 
the second coal to dry 12 hours or more so th.1 wben the ceU is ill its folded or original poaition 
the p.tch ... a will nOl Slick to other are .. of the cell. Wipa palch and cemented area lightly with 
number 10 oil. 

c. Scuffed Fabric. 
1. Buff area surroundillg scuffed fabric. 
2. W.sh buffilll dust from area "ith 3339 solution. 
3. Apply two coats of U.S. Rubber Co. 3230 or Millnesola Mining Co. EC-6i8 cement to 

the buffed area, aUowille 10 millutes dryillg time between co.ts. 

8-12. Fuel Selector V.l.e •• 

8-13. R ...... al 01 Fuel Selector V.i.e •• Removal of the fuel valve on aU models of Comanche 
aircraft are basically the same. 

•. Drain fuel from :he fuel cells. 
b. Remove the fuel selector valve handle. 
c. Remove the screws securing the fuel valve protector plate and remove plate. If plate is 

wired with selector ,witches. brine the plate straight up. beinl careful not to damage the switches 
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and disconnect the wiring.

d. Remove the floor carpet and floor panel covering the selector. 

e. Disconnect the fuel lines.

f. Remove the screws securing the valve mounting plate. The forward screws are secured by nuts
while the aft screws are secured by plate nuts. Remove the valve from the aircraft.

8-14. Servicing Three Position Fuel Valve. (PA-24-180 and PA-24-250) 

The three position valve should be serviced every 400 hours, annually, or whenever there is an indication
of valve binding. The binding of this valve (refer to Figure 8-11) is caused by fuel coming in contact
with the plug and gradually removing the film of lubricant: presence of foreign material or the use of
improper lubricants.

a. For airplanes equipped with original equipment metal plug fuel selector valves P/N’s 11383-000,
11383-002, 11383-003 or 11383-004 inspect as follows:

1. With the valve removed from the aircraft, remove the valve cap (1) and interior parts. 

2. Inspect the position washer (7) inner perimeter surface for indications of extreme wear: should
this be evident, replace washer. 

3. Check the condition of plug cock (10) and valve body (11) for scored surfaces. The surfaces, if
not badly scored, may be conditioned by lapping with a fine grinding compound. Clean away
all compound after lapping. If plug cock will not seat properly or if scoring remains evident,
the valve should be replaced. See Parts Catalog, P/N 752-464.

4. Check the condition of the valve stem in the area where the "O"-ring (3) seats. Should the stem
be worn or damaged so that the "O"-ring will not seal, replace the valve.

5. With a 10X magnifying glass, inspect the valve plug cock for cracks. If cracks are visible,
replace valve.

6. Clean the valve of all foreign matter, lubricate the dry plug with a light film of SAE-AMS-G-
6032 grease, turn the plug several times in its seat and wipe off any excess lubricant in the plug
cock and valve ports. Lubricate position washer with a light film of SAE-AMS-G-6032 grease.
Reassemble the valve with a new "O"-ring. 

7. Rotate fuel selector to check for smooth operation and to insure proper seating in detent
positions.

8. Before reinstalling the valve, it should be checked for leaks and correct operation using 50 PSI
air pressure.

NOTE: If valve is submerged in water for test, insure all water is removed before installation.

9. After reinstallation of valve, check operation and for fuel leaks. 
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Figure 8-11.  Three Position Fuel Selector Valve - PA-24-180 AND PA-24-250
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b. For airplanes with Piper Kit No. 764-295 installed (i.e., service replacement plastic plug fuel
selector valve P/N 77413-002) inspect as follows:

1. With the valve removed from the aircraft, remove the valve cap (1) and interior parts.

2. Check the condition of plug (10) and valve body (11) for scored surfaces The surfaces, if not
badly scored, may be reconditioned by lapping with a fine polishing compound. Clean away
all compound after lapping. If plug will not seat properly or if scoring remains evident, the
valve should be replaced. See Parts Catalog, P/N 752-464.

3. Check the condition of the valve stem (8) in the area where the "O"-rings (3) seat. Should the
stem be worn or damaged so that the "O"-rings will not seal, replace the valve. 

4. With a 10X magnifying glass, inspect the valve plug for cracks. If cracks are visible, replace valve.

5. Clean valve of all foreign material, lubricate plug sparingly with Dow Corning Molykote No.
FS-3452 lubricant (Piper P/N 761-281). Turn the plug several times in its seat, and wipe off
any excess lubricant in the plug and valve ports. Lubricate the position washer (7) and 
“O”-rings with a light film of the above lubricant. Reassemble valve with new “O”-rings, Piper
P/N’s 484-953 (MS29513-011) and 762-627 (MS29513-018).

6. Pressure check valve for leaks using 15 PSI of air pressure. 

NOTE: If valve is submerged in water for test, insure all water is removed before installation.

7. Insuring proper selector positions; install valve in aircraft and inspect for fuel leaks.

8-15. Servicing Five Position Fuel Valve (Hoof). (PA-24-250 and PA-24-260.)

CAUTION: NO FIELD DISASSEMBLY OR REPAIR OF FUEL THESE SELECTOR VALVES IS
AUTHORIZED. MAINTENANCE IS LIMITED TO REMOVAL AND REPLACEMENT
OF THE WHOLE UNIT.
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Figure 8-12.  Five-Position Fuel Valve
PA-24-250 and PA-24-260

Figure 8-13.  Fuel Valve and Filter
PA-24-400

8-16. Servicing Fuel Valve (Airborne Mechanisms). (PA-24-400)

CAUTION: NO FIELD DISASSEMBLY OR REPAIR OF FUEL THESE SELECTOR VALVES IS
AUTHORIZED. MAINTENANCE IS LIMITED TO REMOVAL AND REPLACEMENT
OF THE WHOLE UNIT.

The fuel valve (Figure 8-13) for the PA-24-400 is a combination fuel strainer and selector valve.
Servicing the fuel strainer is described in Paragraph 8-22. If fuel is suspected of leaking through the
valve, check the following in order:

a. Check the fuel selector handle position. If the handle is not positively in a fuel selector detent, more
than one fuel port may be open at the same time. If the handle is securely in a detent, then;

b. Dirt may be lodged in a valve port between check ball and seat. The fuel system should be flushed
(refer to Paragraph 8-18).
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8-16a. Fuel Valve Internal Leak Inspection. (PA-24-400)

Each 50 hours time-in-service inspect as follows:

a. Position aircraft on relatively level ground with a minimum of one (1) gallon in each tank. Drain
fuel selector sump using normal preflight procedures.

NOTE: Observe all safety precautions required when handling gasoline.

b. With fuel selector in the “off” position, drain fuel selector by operating drain lever through the
access panel located between the front seats. Valve should be held “open” for one minute. Collect
content and discard. 

NOTE: Because of residual fuel in the fuel selector sump bowl, several attempts may be required
to drain all fuel from the sump bowl. A leaking fuel valve is indicated by continued
draining when the fuel selector is in the “off” position. The volume and rate of this
drainage depends on the size of the leak.

c. Close drain valve and wait three (3) minutes. Drain fuel selector for one (1) minute, collecting
contents in a graduated container. Close drain valve. Contents collected must be less than one half
(1/2) fluid ounce.

d. If fuel collected exceeds one half (1/2) fluid ounce, repeat step C above.

e. If repeated collected fuel exceeds one half (1/2) fluid ounce, an excessive internal leaking fuel
selector is indicated. Clean the fuel selector valve in accordance with paragraph 8-18. Repeat steps
a through e above. If excessive internal leaking is still indicated, replace fuel valve with a new unit.

8-17. Installation of Fuel Selector Valve.

Before installing the selector valve ascertain that fittings are properly positioned and installed. Do not over
tighten tapered fittings as this may damage the valve housing. For valves with straight thread type fittings,
with O-ring seals, tighten the locknut so that the O-ring seals on the non-threaded portion of the fitting.

a. Attach the selector valve to its mounting bracket and the bracket and valve to the aircraft. 

b. Attach the fuel lines to the valve fitting. Add enough fuel to each cell to determine that there is no
fuel leaks.

c. Reinstall the floor panel and carpet.

d. If fuel selector switches are installed, connect wiring and carefully slide the main switch (12, Figure
8-12 or 8-13) on the valve shaft (1). Should the main switch fit loose on the vale shaft, shim the flat
of switch hole with 1/4 x 7/16 pressure sensitive adhesive tape (11). Spec. PPP-T-60B, Type III,
Class I. 

e. Reinstall the selector handle and rotate it through its various positions, at the same time flushing the
fuel lines. 
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8-18. Cleaning The Fuel System.

a. To flush fuel tanks and selector valve, disconnect fuel line at the carburetor or injector 

b. Select a fuel tank, turn on the electric fuel pump(s) and flush fuel through the system until it is
determined that there is no dirt and foreign matter in the fuel valve, lines or tank. During this
operation, agitation of the fuel within the tank will help pick up and remove any dirt. Repeat this
procedure for each tank. 

c. When all tanks are flushed, clean the filter assembly. 

8-19. Fuel Strainers. 

8-20. Fuel Strainer. (PA-24-180 and PA-24-250, Serial Nos 24-1 to 24-2174. 24-2176 to 24-2298)

The fuel bowl and strainer is reached through an access door located under the right forward section of
the fuselage. 

a. Close the fuel selector valve. 

b. Loosen and swing the bowl bail up so that the bowl may be removed.

c. Remove the bowl gasket, clean the filter screen and check for damage. If the screen is punctured or
the wire may be fraying from the screen, it should be replaced. Check the quick drain, if it has been
leaking the "O" ring should be replaced. 

d. Reinstall the screen, a new gasket, bowl and secure the bail. Tighten bail nut hand tight and then
tighten one nut flat with a wrench.

8-21. Fuel Strainer. (PA-24-180 and PA-24-250, Serial Nos. 24-2175. 24-2299 and up and PA-24-260) 

a. Close the fuel selector valve 

b. To remove the fuel strainer and sediment bowl, remove the panel at the bottom of the fuselage. 

c. Loosen the screw securing the bowl clamp, remove the clamp and bowl. If it is intended to reuse the
combination screen and bowl seal, be careful not to damage the gasket when separating the bowl
from its housing. 

d. Clean the bowl, check the drain valve "O"-ring, release snap ring securing the screen and clean
screen. Check the screen and seal for damage.

e. Reinstall the screen and ascertain that the snap ring is secure. Install the bowl, secure and safety.
Turn the fuel valve on and determine that the bowl seal is not leaking. 

f. Position fuel drain hose and secure the fuselage panel. 

g. To remove the strainer assembly, reach through the drain lever access hole in the floor panel,
disconnect fuel lines, remove the screws securing the bowl and lower through the access panel in
the bottom of the fuselage.
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8-22. Fuel Strainer. (PA-24-400)

The fuel strainer and fuel selector are one unit,
with the strainer assembly making up the lower
portion of the unit.

a. Close the fuel selector valve.

b. To clean and inspect the filter, remove the
access panel located at the bottom of the
fuselage. Remove the drain hose from the
drain tube on the bottom of the strainer
bowl.

c. Remove the screws securing the strainer
bowl and separate the bowl from its housing.

d. Remove filter disc assembly from center
stem by compressing filter retainer spring
and removing filter retainer washer. (Refer
to Figure 8-14.) 

e. Inspect the bowl gasket and replace as
required.

f. Clean the filter disc assembly by plugging open ends of filter disc center hole with stoppers to
prevent dirt from entering. Wash the filter disc with acetone, gasoline, trichloroethylene or Bendix
cleaner. Heavy lint or dust deposits may be removed from disc with a soft bristle paint brush. Drain
or blow off cleaning fluid and remove stoppers.

g. Inspect filter discs. If damage is evident, replace.

h. Reinstall filter disc assembly with spring and retainer washer, strainer bowl, drain hose and fuselage
access panel. 

8-23. Fuel Strainer, Bendix Plunger Pump . (PA-24-180, PA-24-250 & PA-24-260 with carburetor
induction.)

a. Remove the safety wire securing the bottom cover and with a wrench, release the cover from the
pump body. 

b. Remove the filter, the magnet which may be part or separate from the cover and gasket. 

c. Wash the filter with solvent and blow out dirt and solvent with air pressure. Inspect the cover gasket
and replace if deteriorated. 

d. For information on further servicing of the pump refer to paragraph 8-24. 

e. Reinstall filter, magnet and cover being careful not to damage the filter or gasket. Safety the cover
and operate the pump to check for leakage. 

8-24. Fuel Pumps. 

8-25. Removal And Replacement.

The electric fuel pump(s) for the PA-24-180 and PA-24-250 with carburetor induction are located within
the engine compartment, attached to the lower right portion of the motor mount. The pump(s) for the
PA-24-250 with fuel injection, PA-24-260 and PA-24-400 are located under the cockpit floor and are
accessible by removing the right forward most floor panel. 

a. All pumps may be removed from the aircraft in approximately the same manner once access 

Figure 8-14.  Fuel Strainer Disassembled,
PA-24-400
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is pinee!. 
b. Tum the fuel selector valve to the off position. 
c. Disconnect fuelli.,.s and electrical lead. 
d. Ramo,,", the bolts securinl the pump(s) and remove fram aircraft. Do not aUow dirt or for

eian mlltter to enter the 0 pen fue I lines. 
e. To instaU fuel pWllp(S), secure tn the lIIountinl bracket of the aircraft. 
f. Check the fuel Une. and pump(s) that no dirt has entereel the fuel system. COrll\ect the fuel 

Unes and electrical lead. Ascertain that each pump has a ,oad around. 
I. Turn on the m .. ter switch, pump switch and opeD the line on the outside d. the pump to 

parae any air. Resecure the Une and chec k for fue I leaks. 
h. Operate the en&ine for a short time and then clean the inlet screen to the carburetor or 

injector. 

~-26. Fuel PUOlP, Bendix Plunge, Type. (PA-24-180, PA-24-2S0 and PA-24-260 with carburetor 
'c' duction.) These pumps are designee! with. solenOid, which when en'"'lind activates a hollow 
plunger. The plunger stroke is controlled by a set of interruptinl points in the electrical circuit 
and a calibratee! plun"" spring. The interrupter systam is sealed in gas atmosphere. If any of 
the electrical components become inoperative, the complete pump must be .. placee!. 

Field service is limited to the eKlent of c1eaninl the bottom cover, filter screen, plunger 
tube and plunger assembly. On the PA-24-180 and PA-24-2S0 aircraft, pump intemal parts differ 
with the early style (refer to figure 8-15) and the late style (refer to figure 8-16). On the PA-24-260 
only the late style pump is used. 

L Early Plunger Pump. (Refer to Figure 8-lS.) 
a. To service the early pump, detach from the aircraft and remove the bottom cover (1) and 

filter screen (4) as explained in paragraph 8-22. 
b. Disassemble the piunger spring cup (8) by removin, the three screws (3) securing the 

cup. Gently touch the pla.tic cup valve (5) with your finger. If it is free, do not remove the valve 
spring. Do not apply air pressure to this assembly. Use long nose pliers to replace valve as .. 
sembly if it falls out of the cup. It will click when the assembly is properly seated. 

c. Pull the plunger sprIng (9) and plunger assembly (10) froD! the pump with your fingers. 
Do not drop or mutilate the plunger. The buffer sprinll and valve (7) must not be removed from the 
plunger. Wash the plunger assembly in g .. oUne or • reliable solvent. If it does not wash clean 
or if there are any rough spots, gently dress with crocus cloth. 

d. Shake the plllnier assembly and listen for click to indicate valve action. If valve is not 
free, replace plunger assembly. Slosh the pllmp assembly in ,asoline 01 a solvent. Swab the tube 
with a cloth wrapped stick and blow OIIt with air pressure. 

e. Reassemole the unit by inserting the plunKer assembly in the tube with the buffer spring 
end first. Check fit by slO"Nly raising and iowering the pillnger in the tube. It should move ireely 
wlthout any tende!'lcy to stick. A click will be heard each time the plunger approaches the top of 
tube. If the click cannot be heard, the inperrupter assembly is not functionUl& properly. Replace 
the pump. To finish the reassembly, install the plunger spring cup gasket (use a :leW one) and 
the plunger spung cup. Draw the screws to a snug tit, but not over tight. Be sure the CUD is not 

cocked to prevent the plunger from binding in the tube. 
£. PIacethe iilter Screen around the bottom cover magnet, twist the cover wah your fingers 

and carefully guide the screen around the plunger spring cup. The screen must fit snugly at Joth 
ends. Do not pinch or disto~ the screen. Install the cover and safety. Install on auctan and 
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FIGl'RE 8·15. BENDIX PLUNGER FUn PUMP (EARL V) 

CAUTIO,\ 

Do not tamper with seal at center of mounting bracket at side of 
pump as it retains the dry gas. which surrounds the electric system. 
in the upper portion of the pump 

7 6 5 3 2 

6~~ 
C:O'iIE" , "[T.Io 1 .. [" , . , .. " :"10 .. ce'/ [III IlJ.SK(T • At"'''''!''' , ~ . ·~J"G[Jt , ... .t.!JNI!;· ":l" "1"'10 , , 

-I.": ",c, ''" ':"~!I ! 
o. r r I.. -til: s. :..: II ,,,. ,,!: , Z ,.·~v • ,,~¥ 

FIGl'RE 8·16. BE)\;DIX PLUNGER FUn PUMP (LA TE) 
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2. La .. Plunger Pump. (Refer to F ...... 8-16.) 
•. DetaCh pump from the &irenit ond nomove the bottOm eover (I). psket (2) &nd filter (4). 

b. Remove the maiDer spring (5) from the plunger tube (11) uRns thin nose pliers to sprall ond 
nomove ends of retainer from tube. Then remove washer (6). "0" ring seal (7). cup nlve (8). plunger sprins 
(9) &nd plunser (10) from tube (11). 

c. Wash partS in cleaning solvent ond blowout with &ir pressure. If plu"ler does not wuh clean 
or if there .... &Dy roulh spoa ,endy <leon surf .. e with aoc:us cloth. Slosh the pump usembly in cleaninJ 
solvent. Swob the inside of the tube with. cloth wnpped &round. Rick ODd blowout with &ir prasurc. 

d. To rcuscmble the pump. insert the plu ..... assembly (10) in me tubc with me buffer sprins 
end first. Check fit by slowly r&ising ond lowering the plunler in the tube. It should move freely without 
ony tendency to stick. If • click cannot be heard. the interruptct uoembly is not functioning properly in 
which cue the pump should be replaced. 

•. To complete the uscmbly. install the plunser spring (9). cup valve (8). "0" rins seal (7) &nd 
wuher (6). Compr ... sprins (9) &nd usemble reuinet (5) with ends of retainet in side holes of tubc (II). 
Reinsull filter. COVet , .. k.t. m .. net &nd covet. Safety &nd install on &irenit. Check for fuelle&k .... 

8-27. Resistance Check (Plun ... Type Pump). To check the resist&nce of the pump. cOMecr &n ohmmeter 
to the lcod wire of the pump &nd the pump body. A read ins of 4.87 to 6.4 ohms for a 12 volt pump should 
be obwned. 

8-28. Scrvicm, Of Fuel Pumps Bendix Model Nos. 480 518-1,480 528" 480 ,no 
1. Dcscn?tion and Gonen! Inform.tion 

a. These .... v&ne type positive displacement pumps. driven by 12 volt DC moto". Each model 
has I built-in pressure relief valve which functions to bypua fuel. via Internal Pas5afn. to the inlet port. The 
motor dnves the pump through a rubber coupli,,,. A "live" shoft seal IS in the pump section of th • 
.... mbly. 

b Field semcins conlisa of rcplaClng rhe foUowins partS .. ""luir.d, Cover G .. ket (I l). Sh.it 
Seal (12). Coupling (2). Motor G .. ket (II) &nd Motor (1). Refer to PortS Catalog for r.placement part 
numben. 

c. If a pump is removed beca.use of fucllc:lkq:c. dry the outside of the pump Ind run [he pump 
on the bench With test fluid to determine if leakage is from the cover gasket or the shaft seal. 

Z. Cover G .. k.t Repl.cement. (Ref.r to Figure 8-17.) 
a.. .\tark the position of the c:over with a. scribe mark. Remove the ei&:ht cover screws (10) and the 

c:over (9). The spring (8) &nd pressure plate (7) are now loose and may be set uide. There is no need to 
remove any vanes (6), use cue to assure that none arc loSt. Remove the cover gasket (13) and all traces of 
this gasket from sealin, surfaces on the cover &nd housil1!l usembly (l). 

b Reassembl. the pump using • new Cover Gasket (13). The g .. ket should drop ov.r 'he 
hOUSIng Insert (4). ~ote that the spring (8) and pre5Sure plate (7) must be located tn their respective 
counterborcs in the cover (9) as the cover is pulled down by the screws (10). Be sure the cover is Inswled in 
its original ?ositlon. (With the cover Installed correctly. the caSt word "Bendix" on the cover will be on a 
dIagonal with the "s" neareSt the outlet). Torque the cover screws (10) In oppoSIte PaL" to between 25 and 
lS in. Ibs. 

3 .'Aotor Replacement. 
a. Remove the tWO motor nu ts (1 .. ), the motor ( 1). the motor ,uket (11) and the coupling (2). 

If there IS 1 felt cylinder in the coupling end of the nOUSlng usembly. remove this felt cylinder and discard 
It. 

2JIO 
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b. Inspect th. couplq (Z). Usc a n ... coupl;", if the olel one .ppean detmo ... teel. 
<. Reaaembl. th. pump with a n ... motor pHet (II) IDe! I n ... moan if required. T¢ten the 

motor nutS (14) just .nug. S. sur. the coupling (2) ........ both the pump .haft.nd the motor .h.ft. 
d. Run the pump It free d.livery wirh rest fluid. Usc an ammeter ro m ..... re moror current. TIp 

motor to position it so that current is a minimwn. Tilhten motor nuu to approximately l' in. Ibs. Test 
pump u dcscribeel in pancnph 5: rho 24-hour run-in may be omitteel. 

4. Shaft Seal Rcplao:cmcnL 
L RemOYe moror Inel associated pam u describccl in Section 3. RcmOYe cover .nel uso<iateel 

parr. u dcscribccl in pancnph 2. Rcrno ... the eighr vanes (6) with care to Ivoiel elamaging them. 
b. If I retaining ring is founel on the pump shaft, remov. rhis with suitabl. plicn .nd discard the 

<inc. Push the roror uscmbly our of the pump. Remov. the hous;", insert (4). noring itS position. Using • 
. 40 ro .41 diameter. f1ar f"eeI brass drift ""eI arbor p ..... p ..... the shaft seal (12) our of rho housing (3). 

Usc care to Ivoiel damaging the bearing surfaces. Para may now be wuheel in • milcllOlvenL 
<. Apply I thin uniform <oa<inc of "John Cran. Plasri< LncI Seal No.2" ro th. outsiel. diameter 

of I new shaft seal (12). (This seal may be I cliffcrcnr rype than rho on. which wu in the pump.) With th. 
<over enel of the hou.;", uscmbly on I .• , surfa<c. usc I 15/16 diameter f1ar fa .. d bras. drift in an .. bor 
press ro p .... the shafr seal (12) hom. in .h. hOUJing uacmbly (3). 

d. PI ... the i!lJCttlon rool (Figure 8-(7) over th. end of therotor assemblv (5). Usc motor oil 
to lubricate the end of the iiuert:ion tool Ind the shaft seal. Push and twist the rOtor assembly into the 
housing uscmbly. Insull the housing insert (4). Insull the vanes (6) radius .nd away from .. nter. Insrall 
rho <over and uso<iareel putS per paragraph 2. Remov. iNertion rool. then install the moror .nd uso<iated 
pans per S.",.on 3. Run in IDe! tClt u described in paracn!'h 5. 

5. Pmonnance Requirements For Motor Driven Fuel Pumps . 
.. G.n.raL 

1. Tesr fuel to b. odorless mincralspirits, 'P.ru.< graviry 76. viscosity 1.0 co @ 78° F. 
2. Pump .hall b. mounrcd with the morOt horizontal. 
3. Test stand to obrain a m""imum length of 3/8 1.0. tubing to minimize restriction to fuel 

flow. 
4. 14 volts D.C. of th. proper polarity shall be used throughout. 

b. RequirementS; 

1. Pump to be run for 24 houn at 14 volts with rmncted outlet. 
2. Run pump unol ill air is removed. from the SYStem. 
3. Rcstri« fuel flow <ompl«.lv. 

Mociel No. Pressure Flow 

~80 5 18-1 or 480 528 15 p.i ~51Ph m.n. 
480533 20 psi 85 gph min. 

4. Check for leaJu.a:e l[ seal. cover gasket a.nd through castin!,s. 
S. Resmct flow 1.5 follows: 

Mood So. ShutoffPr ....... 

~80 518-1 or~80 528 25 psi max. 
~80 Bl 4-0 pSI max. 

Amperes 

S S ma.."<. 
7.S max. 

Amperes 

6 S max. 
10. max. 

6. Observe for undue noise during all phases of calibration. Excessive noise shaH be cause for 

rejccnon. 
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ISSUED: 8/18/72 

2Jll 



PIPER COMANCHE SERVICE MANUAL 

I. 111 III ""OTOII '011 ~ .. ~ '-10011. .0. ",.0 511-' "'.04,0 sa. 
711 ,." "OTOII 'QIt "" .. ~ WOOIL 110 .... 0 U.s 

I. COUlllt.." 

J. II"'"" .......... , 
... "OUI'" '.'11tT 
S. 1I0Th ........ LT 
10 Ya.I 
,. ""II ..... "uTI 
10 ..... _ 

t. CDVU 
10. eft'. lelllw 
II. ...,.011 .... IT 
II. 1M .. " ..... .. 
1.1. COWIII ..... IT 

.... "OT" "UT. 

.7'1 

+ •• ..,.. 011" • LINO 

,Ill al .... 

OI ..... I:T'III. TO II COIiCINTltlC WITMI" .QOI TOTAl" I"ClICATOit ItUM aUT • 
•• INa AMQ _01..11'" OUTIloe 01 .... 1T11t •• 

FIGURE 1-'7. EXPLODED VIEW BENDIX ROTARY FUEL PUMP 

8-29. Fuel Pump Pressure Check. 
1. Carburetor (ndumon System. 

&. The engine driven pump and the electric pump(s) may be checked by using 'he pressure gase 
in the instrument panel or connectinl a PIc to the inlet of the carburetor. 

b. Check 'he opention of the engine driven pump with the engine operating from low ,hru high 
rpm and the electric pump off. 

c. The electric fuel pump pressure may be checked with 'he engine shu, down and 'he deemc 
pump on. 

d. A pressure reading for engine driven and electric pumps on 'he Q.360 and Q.HO engines 
should no, be under 0.5 pounds no, over 6 pounds. wi,h a desired pressure of 3 pounds. 

2. Fuel Injection System. 
I.. Fuel pressures of the cnsinc driven pump and e-Icctric pump may be taken b\' connecting 1 

pressure Ae to the fuel line, at the inlet to the engine dnvcn pur:np and at the Inlet to the injector. 
operating the engine and observing 'he pressure readings as given in Table YUH. The electric fuel pump 
must be operated at ilpproximately 14 yolts. therefore with the engine operating a.t idle. 1SS1stanCe of one 
cell (rom ilnother batterY ~onnected in series may be necessary to bring the voltage u~ to 14 ,,·olts. 
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11-30. Electric Fuel Pump, Dukes. (PA·l4-l!O IDd PA·l4-l6G wItII fuel Injected maines). 
The Dukes electric fuel pump has repW:ea the Benaix MOOel for use on the PA·24-2S0 and PA.24-260 
aircraft with fuel injeclecl engines. It is a sealecl unit ana is therefore non-scrviceable. 

1-31. Remo¥al and IDItallation 01 Dectrie Fuel Pump. The electric fuel pumps on Ihe PA·24-lS0 ana 
PA·24-260 aircraft with fuel injection are locatecl by removinl tbe rilht forwara·most floor panel wIthin 
the fusela ... To remove the pump. proceecl as follows: 

NOn: 

When removinl fuel pump from aircraft. cap all fuel lines to prevent 
possible contamination of fuel system. 

a. Tum fuel selector valve to the OFF position. 
b. Remove the fuel lines from the pump ana aisconnect tto. ::ectrical leacls. 
c. Loosen the clamp which secures the fuel pump to the aircraft. 

NOn: 

00 not attempt to aisassemble or repair fuel pump. Ifthe pump is 
aefective. obtain a replacement pump. 

d. To install new fuel pump. place pump in mountinl bracket ana tighten clamp 
e. Reattach fuel lines ana electricalleaas. Make cenain pump has a gooa ground. 
f. Tum on the master switch. pump switch and open the line on the outside of the pump to purge 

any air Resecure the line and check for any leaks. 

FUEL SYSTEM 
ADDED: 9/10179 

TABLE VIII·I 

POWER REQUIREMENTS, 
Nominll 12 V.D.C. 
RIII91 10 to 14 V D.C. 
Aml*198 5.0 mOll. 

AAl1NG. 
50 g.p.h. at 14 DIIi 

BY ·PASS PRESSURE DROP 
3S Pli miX. It 40 g.p.h 

NO·FLOW PRESSURE 
25 psi max. 

SpecificatiOns. Duke 
MoaeI4140-OQ..218 ElectriC Fuel 

""mp 
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TABLE vlD·n 
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TABLE VIO-OI. PUMP PRESSURES (FUEL INJECTION) 

En,in_ 1~ • .o.·N lo-nO-A 

At inlet to eD&me driven pump. 

Electric pump on (14 voltS) +35 psi (max:) <-40 psi (max.) 

Electric pum p off ·2 psi (min.) -4 psi (min.) 

At inlet to injector 

Electric pump off 14 psi to 45 psi 18 psi to 40 psi 
(Operatinl ranp) U pili miD. for idle 

&-32. En,in. Prim_, Syst.", (C.,bu,.tor Induction). The eDline primer system consists ,:,' band 
operated primer pump, supply IiJ1es ODd primer jets. Fuel for the primiDI system is taken iram the 
main fuel lin at the fuel strainer on early models or the fuel line between the fuel strainer aDd 
electric fuel pump on later models. Fuel is directed thraup the pump. supply lines and OD to tbe 
jets located at the induction port of all cylinders, e:lcept the left rear. MaUlteDance to the system 
is WlnecesSary. except at ealiDe overballl or when irrelUlu start.ing is eacOW1tered, caused by 
one a more jets beinl plulled aDd/or the primer pump is dirty or leaking. 

&-33. P,; ... Pump. 
a. To check the flow of the pump, disconnect the supply liDe within the engine compartment 

where the line divides to go to the left ..,d ript cylinders. Operate the pump, sufficient fuel 
should flow to supply all jets and is determined only by the amount of pressure exerted on the 
pump knob. When operatinl the knob, cbeck for 
Ie ak",e around the pis ton. 

b. The pump should be removed from the 
aircraft for servicing. This is accomplished by 

discannectinl the supply liDes at the pump. 
~oosing the lock .... ut from beh.lnd the panel. 
turning off the face nut, Withdrawing the piston 
from the pump body and removing the pump 
from the panel. 

c. Further disassemble the pump and clean 
with solvent to remove built up foreign de
posits. Ascert3!n that the two check balls are 
fr~e to operate a..,'!i seat properly. Replace the 
piston "0" rings and lubricate with motor oil 
before inserting into pump body. If excess 
pump wear is indicated, replace. 

d, To check the pump operation before re
installing, assemble, immerse in gasoline and 
pum p several times to ascertain Fl'0per oper-
ation. 

FUEL SYSTEM 
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e To reinstall pump. insert the pump body through the panel. install the piston assembly and secura 
the face nut. Position the pump and secure the locknut behind the panel Connect the supply lines. _ 

8-34. Prime Jets. 
a To remove the prime jets. disconnect the supply line from each jet With a deep socket and light 

pressure. remove the jet from the cylinder 
b To clean the jet. soak in a carbon remover solution long enough to loosen any dirt and blo" clean 

"ith air pressure Do not use sharp objects or wire brush to clean the jet tube 
c. Install the jet finger tight to assure that the threads ar: not crossed and then torque 60 to 125 

inch-pounds Align and install the fuel supply lines. tighten to a mug fit. 

>';OTE 

Should further fuel stoppage of the primer system exist. check the 
supply lines for stoppage. bent or collapsed walls 

8-35 Fuel Flow Gauge Damper (Fuel Injection System). There are two locations along the fuel flow gauge 
pressure line which have a damper installed One i, between the fire wall and the gauge. while the other is 
between the flow divider and the engine baffle The dampers consist of stainless steel wire installed inside 
the line at the two locations described above. These dampers are in the line to prevent surging of the flow 
gauge. and must not be removed except for cleaning purposes only 

8-31> Troubleshooting. Troubles peculiar to the Comanche fuel system are listed in Table VIII-IV 
along with their probable cause, and suggested remedies When troubleshooting. check from the fU. 
supply to the items affected. If no trouble is found by this method. the trouble probably exists insi 
individual pieces of equipment. they may then be removed from the aircraft and an identical unit 0 

units. teSled and kno\\n to be good. installed in their place Troubleshooting the fuel quantity indicator 
may be found in Section XI. Instruments The electrical diagrams for each fuel system may be found in 
Section IX. Electrical System 
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TABLE vm-IV. FUEL SYSTEM TROUBLESHOOTING 

Tr ..... I. Cau •• R.My 

Fael g"le fails to indicate. Brok .... wiring. Check ad "'pair. 

Ga,e aClt operatiD,. RepllCe. 

Float partially or completely Replac .. float. 
fUled with fuel. 

Circuit breaker oat. Reset cd chec k. 

Selector switch inoperative. Repair or replace. 

Fuel gage indicates full IncOlllplete 1IfOUDd. Check I'ocmd eOllllec1iollS 
.. hen tanks are aot full. at fuel uansmitter in 

wiDgs. 

No fuel presswe indication. Fuel valve sruck. Check valve. 

No fuel in tanks. Check fuel. fill. 

Defective fuel pump. Check pump for press= 
build up. Check diaphragm 
and relief valves in engine 
pump. Check for obstrue· 
tioa in electric pwnp. 
Check byp;lSS valve. Air 
leak in intake lines. 

Defective gage. ·Replace gage. 

Pressure law or pressure Obstruction in inlet side of Trace lines and locate ob-
surles. pump. struction. 

Faulty bypass valve. Replace. 

Faulty diaphr8lm. Replace or rebuild pump. 

Unidentified leak. Fuel lines damaged or Locate and repair or tlghten. 
improperly installed. 

Fuel valve leaks. Worn Q-nnlS. Replace Q.rings or valve. 

FUEL SYSTEM 
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ELECTRICAL SYSTEM

9-1. General.

9-2. Electrical power for the Comanche is supplied by a 12-volt, direct current, single wire, negative ground
electrical system. A 12-volt battery is incorporated in the system to furnish power for starting and a
reserve power source in case of generator or alternator failure. An external power receptacle can be
provided as optional equipment in the fuselage to permit the use of an external power source for cold
weather starting. On the PA-24-180 and PA-24-250 models, a 35-ampere or 50-ampere generator is
installed. With the generator is a regulator assembly, composing of a voltage regulator, and current
regulator to prevent over-loading of the battery and electrical circuits. Also, with the regulator is a
reverse current cutout to prevent the generator from being motorized, by the battery, when the generator
output drops below the battery voltage. On the PA-24-260 and PA-24-400 models, a 70-ampere
alternator is installed. It is controlled by a voltage regulator within the field circuit to control field
voltage. Also, in the field circuit is a 5-ampere thermal circuit breaker, master switch, radio noise filter
and an over-voltage regulator. The output circuit consists of a radio noise filter and a 90-ampere magnet
circuit breaker ganged to the 5-ampere circuit breaker in the field circuit. The generator or alternator is
located on the front lower right side of the engine and utilizes a belt drive from the engine crankshaft.
The generator voltage regulator is located on the engine firewall and the alternator voltage regulator and
relay is located within the aft section of the fuselage. Electrical switches are located on the left lower
side of the instrument panel. Circuit breakers for the individual circuits are mounted in a cluster below
the left side of the instrument panel. 

CAUTION: THE ALTERNATOR CIRCUIT BREAKER SHOULD NOT BE OPENED UNDER ANY
CIRCUMSTANCES. OTHER THAN AN EMERGENCY, WHILE THE ENGINE IS
RUNNING. STANDARD LIGHTING ON THE COMANCHE ARE NAVIGATION
LIGHTS. LANDING LIGHTS. ONE ON THE OUTBOARD LEADING EDGE OF EACH
WING. COCKPIT LIGHT AND INSTRUMENT SPOT LIGHTING. AS OPTIONAL
EQUIPMENT. A ROTATING BEACON IS MOUNTED ON TOP OF THE FUSELAGE
AND INDIVIDUAL INSTRUMENT LIGHTS. 

9-3. Generator System.

9-4 General.

The generator supplied with the Comanche is of the two brush, shunt type and is controlled by a
regulator operating on the principal of inserting resistance into the generator field circuit to cause a
reduction of generator voltage and current output. The best assurance of obtaining maximum service
from the generator with minimum trouble is to follow a regular inspection and maintenance procedure.
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9-5. Checking Generator System. In analyzing complaints of generator-regulator operation. anv of sever_ 
basic conditions may be found (Refer to Figure 9-1 ) 

a. Fully Charged Battery and Low Charging Rate - This indicates normal generator-regulator 
operation. Regulator setting may be checked as outlined in the following section. 

b. Fully Charged Battery and a High Charging Rate - This indicates that the voltage regulator is 
not reducing the generator output as it should A high charging rate to a fully charged battery will damage the 
battery and the accompan~ing high voltage is very injurious to all electrical units 

This operating condition may result from . 
I. Improper voltage regulator setting. 
2. Defective voltage regulator unit. 
J Grounded generator field circuit (in either generator. regulator or wiring) 
4 Poor ground connection at regulator. 
5. High temperature which reduces the resistance of the battery to charge so that it "ill accept a 

high charging rate even though the voltage regulator setting is normal. 
If the trouble is not due to high temperature. determine the cause of trouble b,· disconnecting the 

lead from the regulator "F"termina I with the generator operating at medium speed Ifthe output remains high. 
the generator field is grounded either in the generator or in the wiring harness. If the output drops off. the 
regulator is at fault. and it should be checked for a high voltage setting or grounds 

c. Low Battery and High Charging Rate - This is normal generator-regulator action Regulator 
settings may be checked as outlined in the following section. 

d. Low Battery and Low or '\0 Charging Rate - This condition could be due to 
I Loose connections. frayed or damaged wires 
2 Defective ba ttery 
J High circuit resistance 
4 Low regulator setting 

(, Defects within the generator 
5 Oxidized regulator contact points _ 

If the condition is not caused by loose connections. frayed or damaged wires. proceed as follows t 
locate cause of trouble. 

To determine whether the generator or regulator is at fault. momentarily ground the "F"' terminal 
of the regulator and increase generator speed. If the output does not increase. the generator is probably at 
fault and it should be checked as outlined in the Generator Section. If the generator output increases. the 
trouble is due to 

I A 10" voltage (or current) regulator setting: 
, Oxidized regulator contact points which insert excessive resistance into the generator field 

circuit so that output remains low 
J Generator field circuit open "ithin the regulator at the connections or in the regulator 

winding 
e Burned Resistances. Windings or Contacts - These result from open circuit operation or high 

resistance in the charging circuit Where burned resistances, Windings or contacts are found, al"a" check 
wiring before installing a new regulator Other ... ise. the new regulator may also fail in the same wa~ 
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f. Burned Relay Contact Points - This is due to rever.ed generator polarity Generator polarity must 
be corrected as explained in (Paragraph 9-29.e) after any checks of the regulator or generator. or after dis
connecting and reconnecting lead,. 

9-6. Adjustments. Tests And Maintenance or Generator. IDelco-Remy) 
a. The best assurance of obtaining maximum service from generators with minimum trouble. is to 

follow a regular inspection and maintenance procedure Periodic lubrication where req uired. in-spection of the 
brushes and commutator. and checking of the brush spring tension are essentials in the inspection procedure 
In addition. disassembly and thorough overhauling of the generator at periodic intervals are desirable as a 
safeguard against failures from accumulations of dust and grease and normal wear of pans. This is particularly 
desirable on installations where maintenance of operating schedules is of special importance. In addition to 
the generator itself. the external cirCUits between the generator. regulator and battery must be kept in good 
condition since defective "iring or loose or corroded connections will prevent normal genera tor and regulator 
action 

9-7. Inspection. 
a. At periodic intervals. the generator should be inspected to determine its condition The frequenc\ 

with which this should be done will be determined by the type of service in which it is used High speed 
operation. excessive dust or dirt. high temperatures and operating the generator at or near full output most 
of the time are all factor. which increase bearing. commutator. and brush wear. Generally speaking. the units 
should be impected at approximately 100 hour intervals The inspection procedure follows 

b First. inspect the terminals. external connections and wiring. mounting. pulley and belt Then 
remme the cover band so that the commutator. brushes and internal connections can be inspected If the 
commutator is dirty. it may be cleaned with a strip of ~o. 00 sandpaper. I"ever use emery cloth to clean the 
commutator 

c. The sandpaper may be used by holding it against the commutator with a wood stick ... hile the 
generator is rotated. moving it back and forth across thecommutator. Gum and dirt will be sanded offin a few 
seconds. All dust should be blown from the generator after the commutator has been cleaned A brush seating 
stone can al;o be used to clean the commutator 

d If the commutator is rough. out of round. or has high mica. the generator must be remm'ed and 
disassembled so that the armature can be turned down in a lathe a-nd the mica undercut 

e. If the brushes are worn down to less than half their original length. they should be replaced. 
Compare the old brush with a new one to determine how much it is worn "ew brushes should be seated to 
make sure that they are in good contact With the commutator A convenient tool for seating brushes isa brush 
seating or bedding stone This is a soft abrasive material which: when held against a revolving commutator. 
disintegrates so that particles are carried under the brushes and wear their contacting faces to the contour of 
the commutator in a few seconds. All dust should be blown from the generator after the brushes are seated. 

f. The brush spring tension (24 oz ) must be correct since excessive tension will cause rapid brush and 
commutator wear. while low tension causes arcing and burning of the brushes and commutator. Brush spring 
tension can be checked with a spring gauge hooked on the brush arm or brush attaching screw. Correction 
can be made by bend ing the brush spring as required. If the brush spring shows evidence of overheating (blued 
or burned). do not attempt to readjust it. but install a new spring. Overheating will cause a spring to lose its 
temper 

g The belt should be checked to make sure that it is in good condition and has correct tension. Low 
belt tension will permit belt slippage with a resulting rapid belt wear and low or erratic 
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FIGURE 9·2. SECTIONAL VIEW OF GENERATOR 

~enerator output. Excessive belt tension will cause rapid belt and bearing wear. Check the tension 
of a new be It 2S hOlus after installation. Proper adjustment should allow, at midpoint between 
?ulleys. a depression of approximately 114·3/8 of an inch. (f the depression in the belt does not 
tall within the given limits. readjust. Thereafter, the belt tension should be checked every 100 
hours. 

9-8. Shunt Generator Output. The maximum output of shunt generators is determined by the cur
rent setting of the current regulator with which the shunt generator is used. Checking of this 
setting is discussed in the applicable regulator bulletin. 

9-9. Checking D.fective Generators. If the lenerator.recuiator system does not perform according 
to specificatIons (generator does not produce rated output or produces exceSSIve output), and the 
trouble has been isolated in the generator itself by following tbe procedure outlined in paragrs;:Ih 
9-5. the generator may be checked further as follows to determine the location of trouble in the 
ienerator. 

9-10. No Output. 
a. II the generator will not produce any output, remove the cover band and check the commu· 
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tator. brushes ... eI iDtemal Corusec:tionl. SticltiDC brush ... a elirty or summy commutator (Reier to 
paralf1lpb 9-18). or poor corusectioas .. ay preveat the ..... erator lrom procluciDC any output. Thrown 
solder OD tb.e cover band indicates that the IHerator ha. been overloaded (aUowed to produce 
e:lcessive output) ~ it baa overheated. aad melted. the solder at the commutator ria.r bars. The 
soleler has been throWD out: olten. this leaels to aD ""en circuit anel burned commutator bars. If the 
brushes are satisfactorily seated and are makiDI_lood COIItact with the commutator. IUld the cause 
of trouble is not apparent. use a set of test points aad a test lamp as follows to locate tbe trouble 
(lelels .. ust be elisconnectecl lrom pnerator termiDals '. 

b. Raise the &fOuacled brusb lrom the commutator anel iDsulate witb • piece 01 carelboarel. 
Check lor croUDeIs with test POUlts Irom the pIIerator .. aiD brush to the generator Irame. If the 
lamp lichts. it iaclicates that the pIIerator is iDtemally &fOUDeled. Location 01 the croUDei can be 
10UDd by raiainc anel lDsulating all !xu.hes from the commutator anel checlting the brusb holders. 
armaNre, commutator and field separately. Repair or replace defective parts as required (Refer 
to paragraph 9-16). 

NOTE 

If • grOUDeled fie lei is 10UDei. check the ",gulator contact pOints. 
since a grounded field may have permitted an excessive field cur· 
rHt which will have burned the regu,lator contact points, Bwned 
",,,,Iator points shoulel be cleaaecl or "'placed as required. 

" II the generator is not &fOunded. cbeck tbe fie lei for an opea circuit with a test lamp. The 
lamp should light wben one test point is placed on tbe lielel terminal or &fOuneled field lead and 
the other is placed on tbe brush holder to which the lielel is conaected. 1£ it does not light. the 
circwt is open. If the open is due to a broken lead or bad connection, it can be repaired, but if 
the open is inside one of tbe field coils, it must be replaced. 

d. If the lield is not opea. check lor a sbort circuit in the field by connecting a battery 01 tbe 
specified voltace and an ammeter in series with the field circuit. Proceed with care, since a 
shorted field may draw excessive current wtiich milbt dam ale the ammeter. If the field is not 
within spec1fication. new field coils will be required (Reier to paragraph ~16). 

NOTE 

If a shorted field is found. check the reculator contact pOInts, since 
a sborted field may have permitted excessive field current which 
would have caused the regulator contact points to bum. Clean or 
replace points as required. 

e. If the uouble has not yet been located. check the armature for open and short ClrcU.LtS. 
Open circuits in the armature are t.lSually obvious, since the open circUited commutator bars wIll 
arc every time they pass IlI1der the generater brushes so that they will soon become burned. If the 
bars are not too badly bumed and the open circuit can be repaired. the armature can usually be 
saved. In additLOn to repa.1tinl the armature, generator output must be brought down to speci£l
cations to prevent overloading by readjustment of the regulator. 

f. Short circuits ic the armature are located by use ot a growler. The armature is placed In 

the growler and slowly rotated (while a [hln strip of steel such as a hacksaw blade is held above 
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the armature core). The steel strip will vibrate above the area of the annature core in which short circuit.e 
armature coils are located. If the short circuit is obvious. it can often be repaired so that the armature can be 
saved. 

9-11. Unsteady Or Low Output. If the generator produces a low or unsteady output. the following factors 
should be considered 

a. A loose drive belt will slip and cause a low or unsteady output. 
h. Brushes which stick in their holders. or low brush spring tension will prevent good contact between 

the bl ushes and commutator so that output will be low and unsteady. This will also cause arcing and burning 
of th .. brushes and commutator. 

c. If the commutator is dirty. O(;t of round. or has high mica. generator output is apt to be low and 
unsteady. The remedy here is to turn the commutator down in a lathe and undercut the mica. Burned 
commutator bars may indicate an open circuit condition in the armature as already stated abo,e. (Refer to 
Paragraph 9-10 ) 

9-12 Excessi.e Output. 
a. When a generator produces excessive output on an application. the procedure for determimng 

whether the trouble is in the generator. regulator. or elsewhere is outlined in Paragraph 9-5. If the generator 
output remains high. e'en WIth the ··F··terminallead disconnected. then the trouble is in the generator itself. 
and it must be further analyzed to locate the source of trouble. 

b. In the system which has the generator field circuit grounded externally. accidental internal 
grounding of the field circuit would prevent normal regulation so that excessive output might be produced 
by the generator. On this type of unit. an internally grounded field which would cause excess,,·e output rna) 
be located by use of test points connected between the ··F· terminal and the genera tor frame. Leads ShOUld. 
disconnected from the "F"' terminal and the brush to which the field lead is connected inside the generat 
should be raised from the commutator before this test is made. If the lamp lights. the field is internal. 
grounded If the field has become grounded because the insulation on a field lead has worn away. repair can be 
made by reinsulating the lead. It isalso pOSSIble to make repair where the ground has occurred at the pole shoes 
by remO\ ing the field coils and reinsulating and reinstalltng them. A ground at the ··F·· terminal stud can be 
repaired by installing new insulating washers or bushings. 

:-;OTE 

If battery temperature is excessive. battery overcharge is apt to 
occur. even though regula tor settings are normal. Under this condi
tion. it is permissible to reduce the voltage regulator setting as 
explained In the applicable bulletin pertaining to the regulator used 
on the application. 

9-1 J I\oisy Generator. >o;oise emanating from a generator may be caused by a loose mounting. drive pulley. 
or gear: worn or diny bearings: or improperly seated brushes. Diny bearings may sometimes be saved by 
cleaning and relubrication. but worn bearings should be re-Iaced Brushes can be seated as explained in 
Paragraph 9-7 If the· brush holder is bent. it may be difficult to reseat the brush so that it will function 
properly without excessive noise. Such a brush holder will require replacement. 
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9-14. Di ....... ~ly. lI.p.ir A.eI 1I .... _bly. NOflllally. disassembly sbOllld proceed ollly so far 
as is neceslary to ... ke rep.ir or replacement of the defeetive parts. For example. the field coils 
should be checked for opens. shorts. or IIfOUIlds before beina removed from the field fr.me: they 
sbould be removed only if they require repair or replace .. ""t. 

9-15. Fi.ld Coil 110 ..... 1. Field coils can be removed from the field &ame IDost euily by use 
of • pole shoe screw driver. It is a1ao advisable to un a pole sboe spreader, silica this pre ..... ts 
distortion d the field frame. The pole sboe sere ... driver pefIIlits easy looe .... ina .nd removal of 
the pole sboe screws so th.t the pole shoes Md field coils can be t.k .... OUt of the field fr ... e. 
The pole sLoe screw driver .nd spre.der should be used "" reassembly of the field fr ... e. Careful 
reusembly is Ileceasary to preve~t sbartina or """"dina of tbe field coils as the pole sboes are 
ti&bt .... ed into place. 

9-16. 1 •• pacti.n ..... eI lI.poir Of Port •. 
a. The arm.ture or field should not be cleMed " My decre_ina tMk or by use of de"easina 

compounds, since this might d .... '" insuJatiOll s, at. shurt or IIfOUIld would subsequently de
velop. Sealed bail bearinas do not require cleuin, or relubric.tioa. Other leneratar parts sbould 
be cleaned and carefully inspected for wear oad other damsle. Ally defective parts should be 
repaired or replaced. On reassembly .11 soldered electrical conaeetions should be made with 
rosin flux. Acid flu.x must a.ever be used on electrical ccmnltCtioas. 

9-17. Fi.ld Coil. 
L The field coils sbould be cbecked for &fOunds, opens or shorra as already e""lained in 

para".ph 9-10. 
b. Grounded field coils may sOIDetimes be repaired by removiJll them so they can be reinsu· 

leted. Care must be used to avoid excessive buIltin •••• hen applying new insulation. 'Jiince this 
might cause the pole shoe to cut through and cause another ground when the coils are reinstalled. 

c. Usually, if a field coil is opea or shorted intemaUy it will require replacement. since lt is 
difficult to repair such a defect. 

d. To remove or replace field coils in the field frame, the use of a pole shoe spreader and 
screw driver is recommended. 

9-18. Armatur. Se,..,ic •• 
•• The arm.mre should be cheeked for opens, sborts ... d "ounds .s explained in following 

parap1lphs. If the armature com.mutator is wom, dirty, out of roun.d, or ha. high mica, the armature 
should be put in a lathe so the commutator can be turned down aDd the mica un.derti)Jt. The mica 
should be undercut 1/32 of OIl inch and tbe slots cleaned out carefully to remove OIly trace of dirt 
or copper dust. As a fin.l step in this procedure, the commutator should be sanded ligbtly with 
No. 00 s""dpaper to re.,ove ""y sli,ht burrs that micht be left .s a result of the undercutting 
procedure. 

b. Open circuited. armatures can often be save-d .he the open is obvious and repairable. The 
most likely place an open will occur is at tbe commutator riser bars: this usually results Crom 
overloading of the generator, which causes ovemeatinc and meltiag of the solder. Repair can be 
effected by reseldering the leads in the riser bars (using rosin. fll.lx) and tuming down the com· 
mutator In a lathe to remove the burned spot and then undercutting the mica as explained in the 
previous paragraph. In some heavy-duty armatures the leads are welded into the riser bars, and 
these cannot. of course, be repaired by resolderine. 
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c. Short circuits in the ..... _ ue loeated by ua. of a Ifowle •• Wllea the ..... _ ia revolved 
iD the _Ier, with a It .. 1 strip ."ch u • hack .a. blacle held above it, tile blacla will vibrate 
above the .a. of the """ature core iD which the ahort is loeatac!. Copper or brush dut iD the 
Ilots betweell the COlDlI1Itator bus so_tilDes cauan aborts betwen Mrs wlUch c ... be aliaiDated 
by cl .... iIll out the Ilota. Shorts at c:roaa-o ..... of the coila et the core ead c ... oftea be allmi· 
nated by budiD, wirws lli",Uy and rewlll.tiIl, the e~ bus wire. 

d. Grollftds in the umature Ir. detected by u •• of a teat I .... p IIIId test paiDts. If the I_p 
liahts when one test PO;Dt is placed on tIIa co .... utator ,.;tII the otlls. poiDt on the core or shaft, 
tile """ature is lfOunded. Grounds oeCIU as a ... ult of insulation failure, which ia ott... .......... t 
on by overioediDl ... d conaeqaeat overlleatill, of the ,"erator. Repei .. CSD som.times be .. acle 
if _d. are at core eads ( .. here coils cOllle out of slota) by placiDl iDSUl.tiIl' strio. betw..., 
core ODd coil which hu ,,,,unded. 

9-19. Polariainl Gen_r. After a pDarator hu been repaired ODd reiDatallaci or .t any time 
aftar a pllerator hu beeR te.tacl, it lIIut be repolarized to .b s"re tIIat it hu the correct 
polarity with ... peet to the battary it is to ch ... e. Failure to c' ,Iarize the .... erator lIIay relult 
iD bamed relay contact poillts, a nm-doWD battery IIIId pouibly aeriou dllllla,. to the .... e .. tor 
itself. The procedure to foilow in correcting "lIerator polar If depetlds upoll the lenerator.re", • 

. Iator .. inn, circuits; that is, whelher the ,"erator field is interllally lf01lDded or is ,fOllDded 
through the re",lator. 

9-20. Generator 5erYice Te.t Specification •. Delco-ReillY specifications for 12 volt "lIerators 
inatalled a. stllllciard equiplllent on the PA·24-180 ODd PA·24-250 aircraft are u follow.: 

Generator 1101900 1101915 

Delco-ReillY, Ref. Service Bulletin IG-150 IG-150 

Brush SpriDI Tension 24 oz. 24 oz. 

Field Current (80· F) 
Amps 1.62 • 1.72 1.62· 1.72 
Volts 12 12 

Cold Output 
Amps 35 SO 
VOIIS 14.0 14 
Approx. R.P .M. 3100 3960 

Cold Ou,,"ut: Cold output data applies to paerators at 80 de.,.e. F, and .. ith brushes well 
seated. Variations in temperature and brush seetin a as well as the coadition of the cenerator may 
cause deviations of 100 R.P.:'d. or more from rated. speed. 

Hat Output: Hot output is maximum output as controlled by current regulator. 
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9-21. R ... let ••. Th. re",lat .. abo,", iJI FiCUre 9-3 CODaI.1I 01 a cut""t relay. a volta .. re",-
lator. IIId a c ..... at replater llllit. Th. cutout reloy close. the .... rtlor-!~ttery circuit .bea 
the .... r.t .. volta .. is sufficient to ch .... tbe batt.ry. aad it 0 ..... the circuit wh.a the .. aer-
.tor .1 .... dowa ... tops. Th. volt ... r .. utor llllit is a volt .... limitilla device th. prev ... t. 
the ay .... volt ... Ir ... nceediJIa •• pacified .. ui_ aad thus protecta the bett.ry cd other 
volt ...... Dsitiv. equipmeat. The current replato. Ullit i •• c ..... Dt-limitiJIl d.vlc. that limits the 
lnerator output so as flat to exceed itl rated maXimum.. 

9-22. C.t .. t Rei.,. . 
•. Th. cutout r.l.y (Fia"'" 9-3) ~ .. two .iJldina ••• I.ri ••• iJldina of • fe. tuml cI h.avy 

wire and a shuat .indiA, of many t ..... of fiA •• ire (Ihown iA d .. heeI liDH). Th. IhUDt wiAdiJI, 
i. coanacted acrou the .. aerator 10 that leaer.or volta .. il impre .. ed _ it •• U ti ..... Th. 
lerin wmdina i. COftD.ected in series with the eberlin. circuit 10 til. aU ._ratar output puses 
throuah it. The relay core cd .indiAll are ...... bled iJlto a fr ..... A flat Iteel arm."", is .t-
tached to the fr .... by • flexible hiA .. 10 that it ia C8fttered jlllt ab .... the :"111 cI tha core. Th • 
• rm.ture contact poUlt. are located jUlt above tha .t.tionary cootact poUlt: 'b.n the ,e .. r.tor 
is Dot opar.iA,. the ..... ture coatact poiAlS are h.1d ... y from the ltatioowy poiJIts by the teD
lian of. fl.t IpriDg riveted on the lid. of the .... atur •• 

b. Wh.n the ,etWr.ter volt ... buildl up • v.l .. ,reat enoaah to cha .... the b.ttery. the ... g-
Deti ... iJlduced by the rel.y wiAdiJlp is .uffici.Dt to pull the ..... twe toward the co .. '0 that the 
cootact poiDts cl .... This c ... pl.t.1 the circuit betwHa th ... aerator and bettery. Th. c ...... at 
.hich flow. from the .. nerator to the bett.ry pas.e. through the seti_ wiAdUI, iA • direction to 
add to the _anelil .. holdiAl the ...... t_ dawn and the contact poiAts closed. 

c. Wh.a the .. aerator 110 .. dawD or ItOpa • .:arreDt baaiD. to flow fr ... the bettery to the 
.eneratOl. 

d. This reverse flow of current through the seri .. windinl caues I reversal of the series 
wiAding ".In.tic field. Th. ".&netic fi.ld cI the shunt wiJIdiA, does aot reverae. Therefore. in-
stead of helpiJI, each other. the two windings now .. agnetic.lly oppooe so that the .. Iultaut ... ,-
netic fi.ld bee ..... iAsufficie"t to hold the ..... ture down. Th. nat SPM' pulls the ..... ture 
.... y fr ... the core so that the poiAts s.perat.: this open. the circuit be_n the ,.Der.tor .Dd 
battery . 

9-23. Volt.,e .... I.t ... 
L Th. volt ... r.",latar (Fi"". 9-3) h .. two _diJI,s ...... bled on a linale core •• abunt 

windin, cOIISistinl <:t .. any tum. of fin •• ire (Ih""" in d .. heeI liDeI) which is shunted aerol. 
the ",D.rator. and ... riel .indiJIl of • few tum. cI relatively heavy .,ire wbich il connected in 
seri •• with the pa.raux fi.ld circuit wh.n the r .. ulllor coatact points are closed. 

b. The .,indiA,1 and core are ...... bled into. fram •. A flat Iteel ..... ture i •• ttached to 
the fr .... by • flexible hin .. so th.t it is just above the .nd of tb. core. Th. ar ... ture contams 8 
contact point wbich is just bell.ath a statioaay CCIl,act point. When the voliale rel'll.tar is not 
operotiaa. the t.naion of a spiral Ipring holdl the ar .. eture a.oy fro .. the care 10 th. the poiJIts 
are iA contact and the leneratar fi.ld circuit i. co .. pleted to arOllDd throuah them. 

c. When the .. nerator volt.,e r.acb.1 the v.lue for which the yolt., ... au!ator is adjusted. 
the ... gn.tic fi.ld produced by the two windinas (.bUDt and •• riel) ov.rcQll\ •• the ...... ture sprine 
tenl10ft and pulls the armat\lfe dawn 10 that the contact poiDta .. parate. This inserts resistance 
iAto the ,.nerator fi.1d c1rcuit 10 tbat tb. generator fi.ld curreat and volt ... are reduced. Reduc· 
tion of the pn.r.tor volt ... reduce. the .... ".IlC fi.ld of the re,uI.tor Ihunt wiJldine. Alia. 
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FIGURE '·3. WIRING CIRCUIT 01' THREE UNIT REGULATOR 

opniAc tb ...... Ietor paints opeaa the .. pletor serial wiIIIIiDl cilcult 10 Ibet its lII ..... tic field 
coUapoes c"",pl.t.ly. Th. cOllS.queuce is tb.t the III.Fetic field ie reduced sufficieat!y to aUow 
the spiNl Iprinl to pIlll tb •• r ... ture • ..., &_ the core 00 th.t the coateet paiIIts .Cein cl .... . 
This clirecUy I'ouads the paeretor field cilcllit so thet ...... tor volt. ODd _put iDe .... . 
The above cycl. at actioa o .. in ta.1 plac:e ODd the cycl. cODtiDues at • rete of SO to 200 times 
a secoad, reculatinl the volt •• to • predetermiaed value. lYitb tbe volt •• Ibus lilllited the CeD' 
erator suppliel varyilll OIIIQUlltl of c", .. 1It to lII_t tho varyillC st.t.1 ci bettery ch ... ODd .Iee· 
triesl load. 

9-24. Cu,ront Rotulotor . 
•. The c"".1It re ... lator (Fi ..... ~3) bas a lerie. wiIldillC <L a fo. tums ol beavy wire .. Ilich 

carries all paer.tor output. The willdilll core is ••• mbled iIlto a f ..... A nat _I arm.t .... is 
a rtocbod to the frame by a n.xible billC. 10 thet it ie jut abo .. tho cere. Tho orm.tIIre has a 
c oat oct poillt which il juet bel.,., a Itatioaary coateet poillt. Whoa the curreat reculator i. oct 
operetillc. the tooaioa of a spiral sprillC holds tbe armllture aw.y from tho cor. so that the poillt. 
are ill conteet. \D thil positioa the lea ... tor fi.1d circuit is co .. pl.ted to I'oomd tbrCllp the 
currellt recuielor contact poilltl ill seriel witb tbo volt .. e replotor eOlltact paillts. 

b. Wbea tbo load de .. """" are he.vy, as for oumplo, wbea .Ioct:iesl d.vie ..... tumed on 
and the battery is ill a discwpd condition. the volta .. lII.y Dct increase to a v.l ... sufficient to 
caul. the volta .. recuietor to operat •. Cons.quently, ....... tor output will eoDtillue to incr .... 
until the &ellerator reaches rated maXlmum current. This is the cumu:at value for which the current 
'eculator is set. Thor.fore, wh.n the lea.rotor reaches ,eted output. ibiS output. nowilll throucb 
til. current recuiator willdin&. cre.tes sufficient .... aeti ... to pull the current ,ecul.tor ..... 1Iture 

down ODd open the contact paillts. With til. poillts open. reaistance i. inserted into the p ... mar 
field circuit so that the &enerator output is reduced. 

c. As soon as the pa.,ater output storti to fall off. tb. lIIaenetie fi.ld of the current 'ecuielar 
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windinl is reduced, the spital Sprinl teGsion pulls the armature up, the c('I'Itact poiDts close and 
directly c""aec' the pn_or field to arourul. Outpu' increa .. s and the above cycle is repeated. 
The cycle continues to take place while the current recul.tcr is in operation SO to 200 times a 
second, prevea.tiD& the pnerator from exceed.iDl its rated maximum. When the electrical load is 
reduced (electrical devices turned off or battery comes up to charp). then the volta .. increase. 
so thOt the voltoge re",lo,or beaia. to operate and tapera the generator output down. This p~ 
vents the cunent reaulator frem oper.tina. Either the yolt •• regulator or tbe ·current re~lator 
operates at anyone time-the two do not operate at the same time. 

9-25. R •• i,toIIc ••. tne current and vo1tese replator circuits use • common resistor which is 
inserted in the held circUIt .. ben either the current or volta. reaulator operates. A sKond fe· 
s!Stor· is caanectlld between the .. cuI0tor field tettainal and the cutOlltreloy frome. ",h'Ch ploce. 
it in paraUel .. ith the generator field coils. The sudden reduction III field cunent occurring .. hen 
the current a volta.e regulator contact points open. is aecompuied by a surge or U1duced. volt .. 
age in the Held coils as the streneth of the mapetic field cbanges. These swges are partIally 
d.issipated by the two resistors. thus preventing excessive areiDe at the contact pOInts. 
*(The second resistor is not presem on all reculators. Marry Aircraft regulators have this resistor 
omitted. ) 

9-26. Temperatur. COfIIpenlation. Voltaa;e regulators are compensated for temperature by means 
of a blmetal thermostauc biaae on the armature. This causes tne reculator to regulate at a hIgher 
voltap whea cold which partly comp.:nsates ror the ract that a hilher voltage is required to 
charle a cold battery. Many current regulators also have a bimetal thermostauc hm.ge on the a:
mature. This permits a somewhat hiper pnerator output when the unit is cold. but causes the 
output to drop off as temperature U1creases. 

9-27. R.,ulotar Polarity. Some reculators Ire designed ror use with neaauve grounded. sysre!:ls. 
while other reculators are desicned for use with positive erounded systems. Using the wrong 
polarity regulator on an installation will cause the regulator contact points to pit badly and give 
short life. As a safecuard acainst installauon of the wronc polarity regulator. all :,egulators of 
this type have the medel ,,"umber and the polarity dearly stamped .on the end orthe regulara' base. 

9-28. Retulator Main .. nDnc •. 

9-29. General Inltructionl . 
•. Mechanical checks and adjustments (air gaps. point opening) must be made with battery 

disconr.ected and regulator preferably off the aucraft. 

CAUTIOH 

The c:Jtout relay contae!: pOints must never be closed by hand with 
the battery coonected to the regulator. This would cause a high 
cur.ent to flow through the units which would senously damage 
them. 

b. Electncal checks anci. adjustments may be made either,," or ort the alrcrat! The regulator 
mUSt always be operated With the type generator for which it :s deSigned. 
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c. The re",lator mllSt be mawned iD the aperatiAl pasitiaa "'hen electric.1 settings are 
checked and adjllSted ami it mllSt be ot OperatiDl temperatllle. 

d. Specified ....... tor speeds for testiDl ami adjllStiDl. 
1. Volt .. e Reau.\ator 

(a) OperatiDl lpeed. 
2. Curreal Reau.\ator 

(a) AU ....... tors mllSt be operated at • speed sufficient to produce current in escesl 
of specified -unl. 
(b) Volt_ of the leaerator mllSt be kept hiah enouail to iDa .... sufficient curtent out
put. bat below the operatilll volta. of the voltage ""ulatar unit. 

e. After any tests or adjllStments the leaerator 011 the airCraft ..... t be polarized after lead • 
• re CODDected. but before the eliDe il -.t~ ... faUows: 

After recoanectiDl Iud •• momeatarily coanect • jumper lead between the "GEN" and 
"BAT" termiDaIs of the re",latar. This .Ua ••• momentary surl" of current to now througb the 
lener.tor wbich conectly polatize. it. F.U .... to do this m.y reswt in severe d.mage to tbe 
equ.ipmea.t siDee reversed. polarity caue. vibntioa., aciD&. &ad bumia.& af the relay contact points. 

9-30. Cleaning Contact Point •• The contllet points of • re",lator wiU not oper.te indefinitely 
"ith""t SOllIe attetiOll. It bas been fOllDd that. "".t majority of .U !'elulator trouble can be 
eliminated by a simple cleanilll of the COlltact poiDts. pillS some possible readjustment. The flat 
points should be cleaned with. spoon or riffler We. On neptive _ded recwatars "bich h.ve 
the n.t COlltact poiDt 011 :he reaulator __ • loosen the ccat.ct br.cket mOllDtiDg sere .. 10 

that the braclcat can be tilted to cae side. A flat file cannot be ... ed successfully to clean tbe 
fl.t COlltact poiDts since it will,not toach the center of the flat poillt wbere point wear is most apt 
to occur. M .... ., u.e ..... ,., cloth or .~pa,.r t. clea" the cOfttCIct point •. Remove all the oxides 
from the contact points bu.t note that it is not DeC8SSary to remove any cavity !:hay may bave 
developed. 

I 

I 

TO CLEAN CONTACT POINTS 
(LOOSIN UJIfIII CONTACT 

IUQ'n IIIOUItI'DlO SClIWS) 

FIGURE 9-,. USE OF RIFFLE FILE TO 
CLEAN CONTACT POINTS 
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MOUNTING SCREWS 
fLDOllN fa SIT 411 cu.P) 

All GAP 
10tICX 'IImI4 IIOINTS 

JUST 

FIGURE 9-5. VOLTAGE REGULATOR AIR 
GAP CHECK AND ADJUSTMENT 

3 A24 



G •• 

PIPER COMANCHE SERVICE MANUAL 

FIGURE 9-6. ADJUSTING VOLT AGE 
REGULATOR SETTING 

9-32. Volta,. R8\lulotor. T .. o checka and 
adjustJllents .... required aD the volta. "'8u
lator, aU gap and volt •• setting. 

a. Air Gap _ To check air pp, push ar
lIIature down IIDtil the CCIltact pOUlts are just 

touchinl aad then oaeuu", air lap (F icure 
~5). Adj .. t by looaeDiDI the contact mounting 
screws aDd raisin I or lowering CCiltact bracket 
.... quire<!. Be .ure the points are lined up 
ODd ti&btet\ sere.s after adjustment. 

9-33. Volta,. Settin,. There are t .... o ... y. 
to cbeck the volta •• ettiAl-the fixed re
sistance _thod and the vanable resistance 
lIletbod (refer to ficure. ~7 and 9-8). 

Fixed Resistance Method-
a. Coanect a fixed resistance between 

the bellery terminal and &rouDd as shoWD in 
Figure ~7 after dilcD!lllectinl the battery lead frem the bettery terminal of the reculator. The re
sistance must be 1\\ aha for 12-volt UIIitl. It IIlUit be capable of carry in I 10 ampe",. without 
aay cbaDle oi resistance with temperature chaoges. 

b. CoaRct a voltmeter fram "'culator "BAT" tenaiAaJ to &round. 
c. Place the thermometer within ~ iDch of regulator cover to measure re&Ulator ambient tem· 

perature. 
d. Operate generator at specified speed ror 15 minut_ with relu!ator cover in place to bring 

tbe voltage reculator to operatinl temperature. 

R~GULATOR 

F 

GEM 

("()) V .. ,UABLE )=( RUISTANCE 

{
AXEO ReSiSTANCE 
1 ,·z OHM 
- 12 VOLT ,,-01. F 

VOLTMETER GENER .. TOR 

FIGURE 9-7. CHECKING VOLTAGE 
SETTING, FIXED RESIST AMCE METHOD 

REGULATOR 

.......... 11 F 

VARIABLE 

ry 
RESISTANCE .o\MMETEA VOLTMETER GENERATOR 

FIGURE 9-8. CHECKING VOLTAGE 
SETTING, VARIAILE RESISTANCE METHOD 
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e.~~~~~ e 
Metbod 1 - Move voltmeter lead from "BAT" to "GEN" t_iIIal oi re",1otor. Reton! p~~ 

erator speed Wltil paerator volta .. i. reduced to 4 volta. 110". voltmeter lead back to "BAT" 
t.millal of re",1otor. Brin, .. __ tor back to lpeciliecl IpHd. lad D_ volt,," .. !tin,. 

Metbod 2 - CODDICt a variable ... iat8llce iIIto Ibe field circuit ... ill FllI"'e 9-1. Tum out 
aU resist...., •. Operate paerator at specified sP"CI. Slowly iDcree.e (tum ill) ""iatnc;e UDtii 
lenerltor volta,e is reduced to 4 volts. Tum aUt .U resiatuce a,aill. aad Dote volta .. setting 
( .. ilb voltmeter CDDJIICted a. iD Fiawe 9-1). Rep1ator coYer ..... be iD p1ece. 

f. Note Ibe thermometer .. adiDl lad selKt !be Ncnaal RaDp oi Volt.p for tbis temperature 
as listed iD specificatloaa par .... ph 9-41. 

I. Note Ibe volt ... ter reacliD, .. ilb ...... 1otCl" CoY .. iD plac •. 
h. To adjuat volta,e settiDl tum adjuatiDl acre. (Fill"'. 9-6). Tum eloekwise to iDcrease 

setting .ocI cOWlterwi .. to decre ... volta .. senilli. 

9-8. 

CAUTION 

U adjllStiD, acre. ia t",Dad d ..... (cloekwise) beyond _ ... spriDi 
support may net retum wben scre. Is backed off. III sucb case. tum 
screw ccunter.c:lcx:kwia until there is amp. cleul.DCe between 
screw bead aDd spring support. Thea beDd .prin, suppcrt up care
fully until it touches Ibe screw bead. FiDai seniDl of the UDit 
should always be made by increaaiD, sprial teusioa. Dever by re
duclDI it. U settinl is too hiah adjust wtit below required value 
aod lbeD raioe to euct SltliDl by inc", .. iDg lb. Sprinl tenlion. 
After each adju.lmeDt aDd before takinl readinl repl..,. Ibe reau
latar coYer aDd cycle Ibe leDerator. 

Variable Resist....,e Melbocl-
a. COftIlect ammeter and '" ohm vviable resistor iD series with tbe battery IS shown in Figure 

HOTE 

It is ~~ important that the variable resistaace be connected at the 
"BAT" termiDal .. showa. in Filma 9-7 rather than at the "GEN" 
terminal, even thoup these terminals are in the lame circuit. An 
ex .... in.tion oi tba "'irill, dia,,"m. F ilUre 9-3 ... ill sbow Ibat reau
lalion be&inS at the paiDt ... here Ibe ShUDt ... indings are connected 
to the series circuit. Any small reaistaace add.ed to the circwt be· 
tween Ibe lenerator aDd Ibis point ... ill simply be oUset by a rise in 
geaer.CI"voltap ... itboutaffectiD,lbe output shown at Ibe ammeter. 

b. Connect voltmeter between "BAT" terminal and arouud.. 
c. Place theRDometerwithin %. inch of regulator coyer to measure regulator ambient temperature. 
d. Operate pnerator at specified speed. Adjust variable lesistar UDtii current flow is 8-10 

amperes. If less current than is required above is flCJIRing it will be necessary to twn on aircraft 
lichts to permit increased lenerator output. Variable resistaace can then be used to decrease 
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.... ClA' 

I~ TO ... All .." 

FIGURE 9·9. CUTOUT REU.Y 
AIR GAP CHECK AMD ADJUSTMENT 

current now to the required 1IID0UDt. 

• STOll 

FIGURE 9·10. CUTOUT RE I..AY 
POINT OPENING CHECK AHD ADJUSTMENT 

Allow lenerator to operate at this speed aDd current flow for 15 minu.tes with relulator 
cover in place in orcI.er to bring the voltage reculator to operatinC temperature. 

e. Cycle the &enerator by either method listed in Step (el of "Fixed Resistance ~ethod" of 
"Volta. Setting" ~oced\Ue. 

f. "ote the thermometer re.:!ing and select the uNormal Range" of voltage for this tempera
ture as listed ttl specificatia1s paragraph 9-41. 

g. Note the voltmeter reacUnl with relu.lator cover in place. 
h. Adjust volt .. e resWator .. required .. described in Step (h) of "Fixed Resistance Method" 

of "Voltag. Setting Procedure." In usiag the v.iable resistance method. it is necessary to re
adjust the vuiab1e resistance after each yoltate adjustment to assure that 8-l0 amperes are 
flowing. Cycle &eneratar after eacb adjustment before readine voltage regulator setting with cover 
in place. 

9-34. C .. tout Relay. The cutout relay requires three checks and adjustments: air gap. point 
Openinl, and. closing voltage. The air gap and point open1tl& ildjustments must be made with the 
battery disconnected. 

8. Air Gap - Place fingers CIl armature d.irectly above core and move armature down until 
points just close and tben measure air cap between. armature and center ot core (Figure 9-9). On 
multiple ccmtact point relays. make sure tbat all points close simultaneously. If they do i10[, bend 
sprinl finler so they do. To adjust air IIIP, loosen t"Wo screws at the back of relay and :-aise or 
lower the arm8Uue as required. Tichten screws after adjustment. 

b. Point Opening - Check POUlt openmg and adjust by bending the upper armature stop (Figure 
9-10). 

c. Closing Vo1tale - Connect reaulator to proper generator and battery. Connect voltmeter 
between the regulator "GEN" terminal and ground (Figure 9-11). 

~Iethod 1 - Slowly increase generator speed and note relay clos1D.1 voltage. Oec:ease 

3 83 

EI..ECTRICAI. SYSTEM 
ISSUED: 8/18172 



,eaerator speed and malee S\UtI "the cutout .. lay 
points ~n. 

lIIethod 2 - liIake ComectiollS as in Step 
(c), but in addition add a variable .. sistor 
connected into the field ciJeuit (Fi ...... ~11). 
Use a 2S oIIm-25 .. at! resistor. Operat. pa
erator at lIIedium speed with variable resistance 
turned all in. Slowly decrease (tum out) the 
resistance until cutout relay pOints close. 
Note c1oaialvoltap. With coverin place slowly 
increale (tum in) resistance to make sure points 
open. 

d. Adjust cloainl volta,e by tumina ad
justin, screw (Fiaure ~12). Tum screw eloek
wise to increase seniDi and counter-clcxkwise 
to decease setting. 

9-35. Curront Ro,ulator. Two checks and 
adjustments are required. <Xl the current rel'l
lata: aiz lap and cu.rrent sertinl. 

PIPER COMANCHE SERVICE M.4NUAL 

REGULATOR 
(3JVAAIAllLE 'H' RESISTANCE 

II " 

. ......... 

VOLTMETER GENERATOR 

FIGURE 9·11. CHECKING CUTOUT RELAY" 
CLOSING VOLTAGE 

Air Ga(l _ Check and adjust in exactly the same manner .s for the voltale ~&ulator. 
CW"r'eDt Sethne - Curren.t reculatcr settiDI on cunent reCUI.tors havlllg temperatW"e com

pensatiOll should b. checked by tbe follo"iDa method: 
Load :IIethod-
•. Connect ammeter into charging circuit, as in Figure 9-13. 
b. Turn '" all accessory load (lillhts. radio. etc.) aad connect an additional load across the 

battery (sucb .s a corbon pue or band of lights) so as to drop the system volta,e approximately 
one volt below the voltace relulacor settina. 

c. Operate lenetetor at specified speed for 
15 minutes with cove~ in place. (This estab
lishes operaung temperature; see paragraphs 
(cJ and (d) in General Instructions.) If current 
re-Iulater is not temperature"'Compensated, dis· 
regard. 15 minute war:n-up period. 

d; Cye!e generator and note current setting. 
e. Adjust in same milliner a8 described for 

toe \"oltaae reaulata (Filure 'fo6). 
Jumper Lead :IIethod _ (U •• only for cur

rent regulators without temperature com.pen .. 
satian.) 

a. Connect ammeter into chuling CUCUlt. 

as in Flgure ~14. 
b. Connect jumper lead across voltace 

regulata ~o"'ts, as In Fil"'e ~14. 
c. Turn an. all U&hts and accessories 01' 

load battery as in (b) under Load :IIethod. 
d. Operate pneutor at speclfied speed 

ELECTRICAL SYSTEM 
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ADJUSTlNQ SCREW 
CTUAN TO ADJUST 
CLOSING VOLTAGE 

--~~ 
FIGUR E 9.12. ADJUSTMENT OF CUTOUT 

RELAY CLOSING VOLTAGE 
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....... _ .. 
,.,..,~:., 

, ',mrr .-ra: 

• 1\ 

....... t 

_ .. 
FIGURE 9·13. CHECKING CURRENT 

REGULATOR. LOAD METHOD 

and note current setting. 

___ VOl' ... 

_ .. "",ocr ..... 

_ .. 
FIGURE 9·1 •• CHECKING CURRENT 

LEAD METHOD. JUMPER LEAD METHOD 

e. Adjust in .ame manner IS described for the yoltap "'SUlator (FiIU", 9-6). 

9-36. R.""ir S.e'ion. 

9-37. R.,ulator S,..in9 Replacement. 
a. If it be1=omes necessary to replace the spiral sptiJ1l on either the curr~t or voltage regu

lator unlt. the new .prinl should first be hooked on the lower .prinl .upport and then .tretched 
up unul it can be hooked at the upper MId.. Stretch the Spri.al only by meaas of a screwdriver 
blade inserted between the twns (or Ul a simil. manner) _ do noc: pry the spring into place. as 
this is likely to bend the .prinl .uppon. After installina a new Sprinl. readjust the unit .etting 
as already described. . 

9-38. Ro~io By.Po .. C ... d.n ..... 
a. The installation of radio by-pass condensers on the field terminal of the regulator or gen

erator will cause the rel'llator corlt8Ct points to bu.rn and ,.idize 10 that generator output will be 
reduced and a run down battery will result. U 8 condenser is found. ca1neC'ted to either of these 
tertD.lllals, discoMKt the condenser and CleM the f'egulatCl' carltilct points as previous Iy exp181lled. 

9-39. R.,ulator Annotur. R.plac.",.nt. 
a. The arm_twe may be replaced by drilling our: the two river:s attaching the annature to the 

regulator frame. Support the frame to avoid bending. center-punch the river: heads. and drill out 
with a 3:'32 Ulcb. dnll. Attach the new armature with screws. lockwashers, and nuts supplied with 
the service armature. Assemble screws down so that they WIll not Cround against cover. 
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9-40. High Poi.t. O. R.gulato, Petfo,"' .... And Clleck •. 
1. The voltap tellUlator unit limits the voltaae of the cireu.it, thul protectiD, the battery, 

distributo, points, liahts, ... d othe, accnsories from hiah voltap. 
2. The current relUlatof unit provides protection to the generator, preventina it from ex

ceedinl its maximum rated output. 
3. Never set the current raplator above the lIIaximum specified output of the lenerator. 
4. Many of the reauJltOrs Ole dniped to be used with a positive ,rounded battery ,·while 

others ate desiped to be used with. Deaative 1P'00000ded battery only. Never attempt to use the 
wrona polarity tellUlator on OIl application. 

5. The .. ajority of reported rellUlator troubles arise from dirty or oxidized contact pointS, 
.. hlCh cause a reduced 18nlrator output. Clean the cOIltact pOints with a spoon or riffier file. 
H ..... r ute • ...". cl.th 0' .an .... pet to cl .... points. 

6. Always make sure that the rubber casket is in place between the cover and base befo~ 
replacing the cover. The gasket prevents entrance of moisture, dust and oil vapors \Vhich might 
damale the regulator. 

i. The h'lper testing equipment in the hands of a qualified mechanic is necessary to as· 
sure proper and accurate regulator sattinp. Any attempt on the part of untrained personnel to 
adjust regulators is apt to lead to serious damage to the electrical equipment and shouLd therefore 
be discouraged. 

8. After any generator or regulator teltl or adjustments, the pnerator must be polarized 
as expLained in paragraph 9-rJ in order to avoid damap to the equipment. 

9. It is recommended that folloW'inC replacement or repair of a lenerator .T reculata' tl'f..:~.
be adjusted on a rest bench u • matched unit. 

9-41. Generator Output Control Anll R.lay Te.t Specifications. Delcc>Remy test spec:!icarions 
for 12 volt regulators instaUed IS standard equipment on the PA-24-1S0 and PA-24·250 aircrait 
are as follows: 

Regulator 

Delco-Remy, Ref. Service BuUetin 

Cutout Re lay 
Air Gap 
Point Opening 
Closing Voltage 

Voltage RellUlator 
Air Gap 
Voltage SettiDI 

Current Reg\llator 
Air Gap 
Current Setting 

ELECTRICAL SYSTEM 
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111S704 1119224 

1R-116 lR-116A 

.020 in. .020 "'. 

.0201D. .020 in. 
I1.S - 13.5 11.S - 13.5 

. 075 in. .075 in . 
13.9 - 14.7 65 F 14.7· IS.; 

S5 F 14.4 - 15.4 
lOS F 14.2 - 15.0 

.075 In. .075 in. 
33·37 amps 4S-52 amps 
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9-42. Alternator System, 

9-43. General. The alternator output circuit is connected by means of a 90 ampere circuit breaker. a filter in 
the line to eliminate radio interference and an ammeter to monitor alternator output 

The field circuit consists of a 5 ampere thermal circuit breaker. a voltage regulator. o\enioltage relay. 
radio noise filter, voltage regulator and a special switch ganged to the 90 ampere circuit breaker to remove 
field voltage from the alternator should the circuit breaker open -

The field and output circuit of the alternator is joined by a bus bar which directs current to the battery 
An ammeter is installed between the battery and bus to measure current flow to and from the battery The 
field circuit is combined with the master switch to turn off the alternator when the master switch is turned off 

Should it be necessary to turn the alternator ·on~ and "off~ for any reason. the field breaker can safely 
be used for this purpose. The 90 ampere breaker should be actuated from "on" to "off"' only when the engine 
is stopped. when the master switch is "off' or after the field breaker has first been opened. It may be actuated 
from ·ofr to "on" at any time. A guard has been provided to prevent inadvertent tripping in flight. 

9-44. Checking Alternator System. The ammeter is equipped to check the electrical output-input of the 
battery. Should the alternator show no output on the ammeter. check the appropriate circuit breakers If a 
funher check of the ammeter shows no output from the alternator. check the alternator system. (Refer to 
Figure 9-15.) 

a. Ascenain that the ammeter is operating properly 
b. Disconnect the battery and field leads at the alternator 
c. Ascenain that all electrical units are off and the battery is fully charged 
d Turn on the master switch. 
e. To check the alternator output circuit. connect a voltmeter or 12 volt test light to the batten lead 

and to ground. If a reading of approximately 12 volts registers on the voltmeter or test light lights. the battery 
circuit is operational 

f Should there be no indication of \oltage. trace back through the output circuit until voltage is 
indicated. (Refer to Figure 9-15.) A component that allows no voltage to pass through it should be replaced. 

g. To check the field circuit. connect a voltmeter or 12 volt test light to the field lead and to ground. 
Test the field circuit using the same procedure as in Steps e and f. 

h. If indication shows a possible malfunction of the voltage regulator and before installing a new 
regulator. refer to Paragraph 9-58 For the relay. refer to Paragraph 9-60. 

I. If voltage is indicated at both the battery lead and field lead. the alternator should be checked for 
possible malfunction. (Refer to Paragraph 9-46.) 

9-45 Adjustments. The only adjustments necessary to maintain the alternator system is the adjustment of 
the voltage control on the voltage regula tor. A voltage of 14 volts is maintained. All other control adjustments 
are made at time of installation and need not be reset. 

ISSUED: 8/18/72 

IMPORTA!\T 

Si.nce the alternator and regulator are designed for use on only one 
polarity system. the following precautions must be observed when 
working on the charging unit. Failure to observe these precautions 
will result in serious damage to the electrical equipment. 
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a. When ill5talliDI a battery, always ."Ilul absolutely sure the 
ground polarity 01 the battery ... d the ground polarity 01 the alter
aator are the lame. 
b, When connectiDl a booster battery, make certeiD to canDect the 
nelative battery terminals tapther and the positive battery ter
minals toaether, 
c, When cOMeclin1 a charier to the battery, cODDeet the charier 
positive lead to the battery positive terminal aDd the char,er nel'" 
tive lead to the battery negative terminal, 
d, Never operate the alternator on open c:ircuit. Make abaalutely 
certain all conaections in the circuit are secure. 
e. Do not short across or "owuI ""y of the terminals OD the alter
aator or repletor. 
L Do not attempt to palari:e the alternator. 

9-46. Te.t And Maintenance Of Alternatar. (O.lc .. "., .y) 

9-47. In.pectlon. Even though the alternator is consttucted to give lon& periods 01 trouble-lree 
service, a regular inSpeetiOD procedure should be followed to obtain. the maximum life from the 
altemator. 

The frequency 01 inspection is determined laraely by the type 01 operatinl conditions. 
High speed operation, high temperatures, .. d dust ""d dirt all incre .. e the .ear 01 brushes, slip 
riDls and bearinlS. 

At regular intervals, inspect the terminals for corrasioa and loose cOftDections, and the 
.irinllor Irayed insulation. Check the mOUDlinl bolts lor tightness, and the belt lor alillllment. 
proper tension and wear. Belt tension should be adjusted in accordance with enpae manufacturer'S 
recommendations. When tighteniDI belt tnaion, apply pressute against the stator laminations be~ 
tween the end frames. and not against either end frame. 

Noise from an alternator may be caused by .om or dirty bearings, loose mounting bolts, a 
loose drive pulley, a delective diode, or a delective st.'or. 

9-48. Di.a ••• tnltly. After extended periods of operation. or at time of engine overhaul. the alter· 
nator may be removed from the aireraft for a thoroulh inspection and cleaaJnI of all parts. The 
altemator consists of four main components - the two end frames. the stator and the rotor. 

To disassemble the alternator, take out the lour thru-bolts, and separate Ihe drive end 
Irame and rotor assembly from the stator assembly by Pryinl aparr with a screwdriver al the stator 
slot. A mark will help locate the parts in the same position duriDg assembly. The lit betw .. n 
stator and frame is n.ot tight. and the two can be separated easily. Note that the separation is to 
!>e made between the stator Irame ""d drive el!d frame. Alter disassembly, place a piece of tape 
over the slip rinl end frame bearinl to prevent entry of dirt and other loreil" material. and also 
place a piece of tape over the shaft on the Slip riD, end. U brushes are to be re-used. clean with 
a soft dry cloth. 

CAUTIOH 

Use pressure sensitive tape and not friction tape which would leave 
a gummy deposit on the sbalt. 

3 89 
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ADJUSTING 
LUG ~--,. 

END flAME 
DIOOIS 

SINK 

LUG 

IIUSH AND 
TERMINAL 
ASSEMBLY 

SLIP 

~===~~STArOR i: ASSEMII. 

FIGURE 9.16. CROSS SECTIONAL VIEW OF ALTERHATOR 

To remove the drive end frame from the rotor, place the rotor in a vise and tighten only 
enough to permit removal of the sbaft nut. 

9-49. CIo.ck •. 

CAUTIOH 

Avoid excessive tilhtening as this may cause distortion of the 
rotor. Remove the sbaft nut, washer, pulley, fan, and the collar, 
and then separate the drive end frame &om the rotor shaft. 

L Rotor Checks - The rotor may be checked electrically for gfounded, open. or short circuited 
field coils. To check for &fOunds, connect a 11~volt test lamp or an ohmmeterfrom either slip 
ring to the rotor shaft or to the rotor poles. If the lamp lilhts. or if the ohmmeter reading is low, 
the field winding is IVOWlded (FiCUre ~ 17). 

To check for opens. connect the test lamp or olunmeter to each slip ring. If the lamp falls 
to light. or if the ohmmeter reading is high (infinite). the winding is open (Figure ~17). 

The winding is checked for sbon-circuits by connectine a battery and ammete:, in senes 
with the edees of the two slip rines. Note the amraeter reading and refer to Oelco-Remy ServIce 
paragra ph 9-57 for specifications. An ammeter readine above the specified value indicates 
shorte-j windinls. An altemate method is to check the reslstance of the field by connecting an 
ohmmeter to the two Slip rinp (Fitlllre 9-17). lf the resistance ~.ding is below the specified 
value. the winding is shoned. The specified resistance value can be determined by dividing the 
voltage by the current given in paragraph 9-5i. 

If the rotor is not defective, and the alternator fails to supply rated output when checked 
as covered in the section en.titled Checking Alternator Output. the t:'ouble is in the stator or 

ELECTRICAL SYSTEM 
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10IIa fIOI SIIOI" AND """"I 

FIGURE 9.17. CHECKING ROTOR 

rectify in, diodes. 
b. Stator Checks - To cbeck the stator 

winmas, remove all three Itator lead attachiDI 
nats (Fi ..... 9-(8). and th.a .. parat. the stator 
assembly &om the .nd fr..... The fit between 
Itator frame and end frame is not ticht, aDd the 
two can be .. paratee! easily. -

Th. stator windin." .. ay be checked 
",ith a liD-volt test lamp or an ah .... eter. If 
the la .. p Ii.bts. or if the meter rudin, is low 
.. ben caanectee! fro.. any stator lead to the 
frame, the ",indin.s are """"ciecI. If the lamp 
fails to licht, or if meter readiD, is bich when 
successively COM.ected between each pair of 
stator leads, the "'indinls on open (Figure 
9-(9). 

A short circuit in the stator windings is 
difficult to locate without laboratory test equip
ment due to the low resistance of the windials. 
However, if aU other electrical checks are 

normal and the generator fails to supply rated output. shaned stator windinp are indicated. 
c. Diode Checks - Each diode may be checkee! electtically far a sbartee! or open condition. 

Anyone of the .. ethods outlined below may be usee!. 
Ohmmeter Method: One method of cbeckinl diodes is to use an ordinary ohmmeter commonly 

found in service stations. The lowest rance scale on the obmmeter should be used. and the ohm
meter should have a l~ yolt cell. To determine the cell volta •. tum the selector to the lowest 
scale, and then connect the ohmmeter leads to a voltmeter. The voltmeter will indicate the cell 
voltage. 

BlUSH HOLDIR 
ASSIMILY 

FIGURE 9.18. SLIP RING END FRAME 
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FIGURE 9·19. CHECKING STATOR 
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With the .talor discODDected, check a 
diode in the heat link by cODDecliaa one of the 
ohmmeter leads to the heat sink, ODd the other 
ohmmeter leed to the diode lead, ODd note the 
reldina (Filllre ~20). Thea rev .... the ohm· 
m.ter lead CorlDectiOas, ODd not. the .. adin&
If both readia" ore very low, or if both .. adin" 
a .. very hip, the diod. ia d.fective. It. aood 
diode will live on. low .. adina and one biah 
reedin&- Check the oth.r two diode. in the heat 
sink in the sam. manner. 

To cbeck a diode ",OWIted in tbe end 
frame, connect one of the ohmmeter l •• ds to the 
end frame. and the other ohmm.ter lead to tbe 
diode lead (Figure ~20). and note the readina. 
Then reverse the ohmmeter lead connections. 
and note the readina. If both reldin,s are very 
low. or if both readin.s are very hiah. the diode 
i. defective. It. ,ood diode will live one low 
reldinS and one biah reading. Check the other 
two diodes in the end frame in the lame manner. 

PIPER COMANCHE SERVICE MANUAL 

, I 
~ 

OMMM"II 

FIGURE 9·20. CHECKIHG D100ES 

Test I.amp Method: An alte",ate method of cbeckina the diodes i. to use a test lamp of not 
more !hOD 12-volts in place of the ohm .. eter. 

CAUTIOH 

Do not use 110-volt test lampi to check diode •. 

With the stator discODnected., connect the test lamp leads across each diode as previously 
described first in one direction and then in the other. If the lamp lipts in both checks. or fails to 
light in both checkl. the diode il defective. When checking. good diode. the lamp will light in 
only one of the two checks. 

Special Tester )lethad: Special testers are available which operate without disconnecting 
the statof. To u.le these testers, follow the tester manufacturer's recommendations. 

9-50. Diode Replau .. enl. To replace 0 diode. ule a suitable tool to .upport the end frame or 
heat sink, aDd use an. arbor preiS or vise to push the diode out. Also use a special tool which fits 
over the outer diode edge to push the diode in. and support the beat sink and end frame with a 
suitable tool. 

HOTE 

Diode replacement t0011 are available from various manuf ICturers 
~ormally supplying tools and test equil'ment to the aviation in
dustry . 

EI.ECTRICAI. SYSTEM 
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CAUTION 

Do not strike the diode. as the shock may damage the other diodes. 

9-51. Slip Ring Servicing. If the slip rings are dirty. they may be cleaned and finished with 400 grain or finer 
polishing cloth. Spin the rotor in a lathe. or otherwise spin the rotor. and hold the polishing cloth agamstthe 
slip rings until they are clean. . 

CAUTIO]\; 

The rotor must be rotated in order that the slip rings will be cleaned 
evenly. Cleaning the slip rings by hand without spinning the rotor 
may result in flat spots on the slip rings. causing brush noise. 

Slip rings which are rough or out of round should be turned in a lathe to .002 inch maximum indicator 
reading. Remove only enough material to make the rings smooth and round. Finish with 400 grain or flfOi 

polishing cloth and blow away all dust. 

9-52. Bearing Replacement And Lubrication. The bearing in the drive end frame can be removed by 
detaching the retainer plate screws. and then pressing the bearing from the end frame. If the bearing is in 
satisfactory condition. it may be re-used. and it should be filled one-quarter full with Delco-Remy lubricant 
No. 1960373 before reassembly. 

CAUTIO]\; 

Do not overfill. as this may cause the bearing to overheat. Use only 
1960373 lubricant. 

To install a new bearing. press in with a tube or collar that just fits over the outer race. It is recommended 
that a new retainer plate be installed if the felt seal in the retainer plate is hardened or excessively worn. 

The bearing in the slip ring end frame should be replaced if its grease supply is exhausted. No attempt 
should be made to re-Iubricate and re-use the bearing. To remove the bearing from the slip ring end frame. 
press out with a tube or collar that just fits inside the end frame housing. Press from the outside of the housing 
towards the inside. 

To install a new bearing. place a flat plate over the bearing and press in from the outside towards the 
inside of the frame until the bearing is flush with the outside of the end frame. Support the inside of the frame 
with a hollow cylinder to prevent breakage of the end frame. Use extreme care to avoid misalignment or 
otherwise placing undue stress on the bearing. 

Saturate the felt seal with S.A.E. 20 oil. and then reassemble the felt seal and steel retainer 

9-53. Brush Replacement. When the slip ring end frame assembly is separated from the rotor and drive end 
frame assembly. the br.ushes will fall down onto the shaft and come in contact with the lubricant. Ifthe brushes 
are to be re-used. they must be thoroughly cleaned with a soft dry cloth. Also. the shaft must be thoroughly 
cleaned before reassembly. 

The brush springs should be inspected for any evidence of damage or corrosion If there is any doubt as 
to the condition of the brush springs. they should be replaced. 

ISSUED: 8/18/72 
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To iAstail new brushes ..... ove th. 
brash bolder ...... bly from the nd frame by 
detacbiAa the two brash bolder ...... bly 
ScrewL InstaU th. .priDp IIIld brob. into 
th. brusb bolder. _ insert a stnipt wire or 
pin iAto the bol .. III the botto .. of th. bolder to 
retail> th. brusb.s (Fipre 9-21). Th ... attacb 
th. bra.b bold.r ... e .. bly onto the end frame. 
notinl carefaUy lb. proper stack·ap of p.... .. 
sb ...... iA Fi ..... 9-21. All .... the stni&l!t wi .. 
to protrade tbroup the hole ill the ... d frame. 

PIPER COMANCHE SERVICE MANUAL 

9-54. HNt Sink R.pl •••• MI. The beat .iAk FIGURE '.21. BRUSH HOLDER ASSEMBI.Y 
may be replaced by .. ",oviA, the "BAT" and 
"GRD" t.rminals from the end fr ..... and the screw _ttacbinl the conden.er lead to th, heat siAk. 
DuriAa ...... "'bly. note carefully the proper stack·up of parts .. sbown in FilUre 9-22. 

9-55. R ........ ly. R ..... "'bly ia the reverse of di ....... bly. Remember when assembling the 
pulley to secu .. tile rotor iA a vi •• only tipt .noup to permit apteniAl the sbaft nut to S()'60 ft. 
lbe. If ,""ce.Sive pressure is applied _aail>st th. rotor. the .. sembly may become distorted. 
To install the slip rial .nd frame ...... bly to the rotor and drive ... d frame assembly. remove the 
tape over the bemn, and sbaft. and make .ure the .haft is perfectly clean after removing the 
tape. 

IDsert a stnipt wire .. previously .. entioned throu,h the boles iA the brusb holder and 
end fr ... e to .. taiA the brashes iA the holder. Then withdraw the wire after the alternator has 
been co .. pletely .. sembled. The brushes will then drop onto the slip rings. 

--
(?r-
-~ 

... _suu,1'OI 

FIGURE 9·22. EXPI.ODED VIEW OF HEAT SINK ASSEMBI.Y 

EI.ECTRICAI. SYSTEM 
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LOAD 
;i JUMPER LEAD := '\RHE?f 

'it: _ l: STAT \ 
J: 

AMMETER { ~ 
BA!~J~GRO 

( .. u- ~ 
I '---

2 BATTERY 

VOLTMETER 
~""' 'i -,. 
DELCOTRON 

FIGURE 9.23. CHECKING ALTERNATOR 
OUTPUT 

I-, 
" ,I 

" 
" " " -, 

9-56. Output Check. To check the alternator 
on a test bench. make electrical conneC'tiQ1.5 
as shown in Fi&u,e ~23, ope .. te at specified 
speed, and check for rated out put as liven in 
P ...... ph ~57. Adjust the load rheostat, if 
necessary. to obtain the desired output. 

NOTE 

A special adapt.r which can be 
used (or makin, connections to 
the altemator is available (rom 

tool companies Ind test equip
ment manufacturers normally S;Jp

plying equi~ment to the aviation 
trade. 

CAUTION 

Do not polarize altemator. 

9-5; Alt.rnator S.rvice T.st Specifications. Delco-Remy specifications for 12-volt al:e~ators 
installed as standard equipment on the PA-24-260 and PA-24-",OO ilircrait are as follows: 

Altemator 

Oelco-Remy. Ref. Service Bulleun 

Field Current (80' F) 
Amps 
Volts 

Cold Output 
Spec Volts 
Amps 
Approx_ R P.'!' 
Amps 

Approx. R.P.~,1. 

Hot Output 
Arr.ps 

1100660 

lCi·186. lCi·252 

. 
2_2 - 2_6 
12 

14.0 
25 
2000 
65 
5000 

70 

3 815 

1100717 

lCi·186. lCi·252 

2.2 . 2_5 
12 

I 
14_0 
25 
2000 
55 
5000 

: ;0 
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TABLE IX·I 
SUMM .... Ry OF .... L TERM .... TOR CHECKS 

COMPONENT CONNECTION READING 

Rotor OhmmeTer from slip unK to shaft Ve~ low 
(Fig 9-17 I 

110 volt rest lamp itom slip ring to shaft Lamp hghts 

Ohm~E"!f."r across slip rlnge; Very h~gh 

110 yolt test lamp across :>lip ungs Lamp fails to light 

Dailer~ and ammeter to shp ungs. across Observe voltmeter and 

.;;.lip nngs ammeter readings 

StOll or Ohmmeter from lead 10 frame Very [0'," 

lFig 9-19) 
110 \011 test lamp from lead to frame Lamp lights 

Ohmmeter across each PBIl of Ipads Any reading very high 

110 \011 test light across each pair of Iuds Fails to hght 

Diode Ohmmeter .ocross diode. then reverse Both readings very low 

(Fig 9-20) conner! Ions 
Both reedi.ngs very high 

12 \"olt tesl lamp across diode, then reverse Lamp fails 10 light in both 

conneCllons checks 

Lamp light,;;, In both checks 

3B16 

R.nULTS 

Groundec 

Grounded 

Open 

Open 

Compare With spec i-
flcatiOns In IG·186 
for shoMs 

Grounded 

Grounded 

Open 

Open 

Shorted 

Open 

Open 

ShOI:ec! 

ELECTRICAL SYST'
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9-58. R.,.I ... ,. (D.I ... R • ...,) 

9-59. o..ckin, R .. ulotor Circuit. Altemator failures may be caused by circuit misconnections, 
.lICh .. reversed l .. d. or Iborted 0' I'oaadial of te ... iaals witb a ."",...mve,. etc. The (ollowinC 
pfovid ••• meanl of loeatitle ci.rcuit miscOCUleeticaL It .110 covers the different typeS of repletor 
panel board circuit trace defects which iAdicate • certain type of _iring hame.1 milCODftecuonl. 
A bumed circuit :race on the regulator panel board is proof that a circuit milconnKtion .~l.ts, or 
oecuned at some time. However. a miaconaectioa will aot al_ays callS •• bumed. Circuit trac. 
even thoulh circuit component failure. hive been cauaed.. 

Before installiDl a n.ew regulator, it is very import8IJt to make aure that no wirinC circuit 
defects or wirial bamess milconnectiOft.l exilt. U the .iria. ham ... is defective, or if milcon
nections eKist. tbe ne .. regulato, ... ill fail too. Futh .... ore. repeated replae.ment of ,",wators 
will aaly result in repeated regulator failwes. ed this will continue until the circuit defect is 
corrected. 

To check the wiring harnesl for defects or miscon.nection. before iDStallin, the new regu
lato,. observe the followinl procedure. 

MOTE 

Meter connections are lIlade to the ham •• s connector that has been 
unplulled from the reaulato,. 

a. Check the IItemator field resisteee with lID. ohmmeter a. shown in Step 1. Figure 9-24 and 
note the ,eadin,. Make ..... the mute, .... iteb is OFF. R .. diaKs of lell tbOll 2 obm •• 0' IDo,e 
than 8 ohms indicate a defec:tive field windina in the altemator or a defective winn& harness. If 
the read.ing is Within the 2 to 8 ohm range. check the readina against the aUo.able resisumce in 
the Circuit which can be calculated by dividina the specified voltage for the altemator by the 

HARHESS 
COMMECTOR 

OHMMETER 

VOLTMETER 

POS. 

FIGURE 9.2 •. VOLT· OHMMETER TEST 

TYPICAL 
BATTERY 

JUMPER 
LEAD 

FIGURE 9.25. JUIoIPER COMMECTIOH 

ELECTRICAL SYSTEM 
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~t ratiD&- The specified volta. ...d the 
CDmtllt ratiDa .alues are fouad ia para"aph 
'·57. 

1. If the readina ia the ..... u the cal· 
culated value, proceed to part b. 

2. If .. adiDa is IllUch hiper (iafiaite) 
thaa the calculated .alue, proceed to part b. 

3. If readiDl i. zero, . check for a short 
betw .. n "NEG" ud "FLO" leads, or for a 
arouaded "FLO" lead. Circuit trace _ill be 
bumed open betwHD points A·A. 80S, or C·C. 
FillUre 9-26. 

4. If .. adiDa is 10_. altemator field 
.,indina is shorted. Circuit trace may be burned 
betweea paiato A·A. 80S. or C.C. Fiaure 
9-26. 

HOTl! 

PIPER COMANCHE SERVICE MANUAL 

FIGURE 9.26. REGULATOR CHECKS 

To expose the priated circuit for vie.,iDa, remove the botto .. plate 
from the rellliator. the three p .... 1 board attachina screws, the 
transistor attachiDl screws, aDd thea separate the beat siak from 
the p ... el board. 

b. With switch tumed ON. CQDDect voltmeter as sbown ia Step. 2, FillUre 9-24. Make sure posi
tive (+) and necative (-) voltmeter leads are conaected .. sbown. 

c. U meter reads battery voltage. diSCOIIDKt ieed at alternator uFl" (field) terminal. 
1. If reading is still battery Yolta,e, wiri1lg is not defective. and no iliON wiri~1 tests need 

be made. 
2. If yoltage reading is zero, the "NEG" and "FLO" leads are reversed. Circ:\ut trace 

"'iU be burned open bet.,een paints A·A, 80S. or C.C, Ficure 9-26. 
d. If meter reads zero yoltap.dilcoanect lead at Iltemator UFl"(field) terminal. and connect 

a jumper lead from this lead to the battery pasitive (+) post. See Fi ..... 9-25. 
1. U meter now read. battery yolta., the "POS" and "FLO" leads Ire reversed. This 

IIlilcOIIfteCtiOil alone will not caue the circuit trace to be bumed open. 
2. If meter now reads backwards, altemator field terminal is connected to regulator negative 

terminal, the positive line is connected to replator field terminal, and reaulator positive terminal 
is connected to nelative side of Circuit. Either the circuit treee will be bumed between pointS 
C·C. D-O. or E·E, FillUre 9-26; or the driver transistor will be open. In either case. the driver 
bias resistor will have been overheated. 

e. If volaaeter reads baclcwsrds. disconnect lead at altemator "FI" (field) terminal. 
1. If meter still reads backwards, the "POS" and "NEG" leads are reversed. The cirCUit 

trace .. ay be burned between paints C·C. D-O. E.E, or F.F. Fieure 9-26. The transient suppres· 
sion diode always .,ill be open or shorted. 

2. If meter now reads zero, the positive Une is connected. to regulator '~EG" terminal. the 
neptive liDe is connected to the regulator "FLO" terminal. aDd the alternator 'F!" (field) 

ELECTRICAL SYSTEM 
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terminal is connected to the regulator "POS" terminal The circuit trace will be burned open between points 
F-F. Figure 9-26 

For further assistance. follow the procedure in Delco-Remy Se,,·ice 
Bulletin I R-27~ when troubleshooting circuits containing this 
regulator 

9-60. ReIB~. (Delco-RemI) 

9-61. Checking Relay. The relav is a protective device against high voltage that may appear in the electrical 
system. The relay will open the circuit to the alternator field winding if the system voltage should ever reach a 
pred"'ermined \alue. When the circuit opens. the alternator voltage will be eliminated. The rela~ is designed 
so : the battery will continue to hold the rela~· contacts open until the engine is stopped or the master '" itch 
is ollened. The '0. I terminal on the relay is connected to the master switch. and the '\0 2 terminal to the 
regulator "POS" terminal. For connections. refer to the aircraft wiring diagram. 

With the relay remo\ed from the alrcrafl. an electrical check can be made on a test bench to determine ir 
the relay is operating properl~ 

REU.Y 

VARIABLE 
RESISTOR 

VOLTMETER 

BATTERIES 

FIGURE 9-27. RELAY TESTS 

ISSUED: 8/18/72 

Do not remove the cover and attempt to 
make adjustments on this relay. If the 
assem bly does not pass the following 
electrical check. discard the relay. If the 
relay does pass the following electrical 
check. it ma~ be re-used 

a. Turn to the "open" or maximum resistance posi-
tion a 100 ohm variable resistor having a wattage rating of 
II;' watts or above. 

b Connect this resistor with a voltmeter and t"o 12 
volt batteries in senes to the rela~ as shown in Figure 9-27 
Connect the negative battery post to the relay base. and the 
positive battery· post to the variable resistor. 

c. Slowly decrease the resistance and obse"e the 
maximum voltmeter reading obtained. This reading will 
be the voltage at which the contacts open. 

d. The contacts should open at 16-18 volts. If they 
do not. discard the relay. 

3B19 
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9-6Ia. Alternator and Alternator Components (Prestolite). 

9-6Ib. Description of Alternator. (Refer to Figure 9-27a.) The principal components of the alternator are the 
brush holder assembly (1), the slip ring end head (2), the rectifiers (3), the stator (4), the rotor (5) and the 
drive end head (6). 

a. The brush and holder assembly contains two brushes, two brush springs, a brush holder and 
insulators. Each brush is connected to a separate terminal stud and is insulated from ground. The brush holder 
assembly can easily be removed for inspection or brush replacement purposes. 

b. The slip ring end head provides the mounting for the rectifiers and rectifier mounting plate, 
output and auxiliary terminal studs, and the brush and holder assembly. The slip ring end head contains a 
roller bearing and outer race assembly and a grease seal. 

c. The rectifiers used in these units are rated at 150 peak inverse voltage (PlY) minimum for 
transient voltage protection. Three positive rectifiers are mounted in the rectifier mounting plate while the 
three negative rectifiers are mounted in the slip ring end head. Each pair of rectifiers is connected to a stator 
lead with high temper? ;e solder. The stator leads are anchored to the rectifier mounting plate with epoxy 
cement for vibration p .xtion. 

d. The stator contains a special lead which is connected to the center of the three phase windings 
and is used to activate low voltage warning systems or relays. The stator has been treated with a special 
epoxy varnish for high temperature resistance. 

e. The rotor contains the slip ring end bearing inner race and spacer on the slip ring end of the shaft. 
The rotor winding and winding leads have been specially treated with a high temperature epoxy cement to 
provide vibration and temperature resistance characteristics. High temperature solder is used to secure the 
winding leads to the slip rings. 

Figure 9-27a. Exploded View of Alternator 

ELECfRlCAL SYSTEM Issued: 8118f72 e 
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f The dri"e end head supports a sealed. pre lubricated ball bearing in which the drive end of the rotor 
shaft rotates 

9-6Ic. Checking Alternator System. The ammeter is equipped to check the electrical output-input of the 
battery. Should the alternator show no output on the ammeter. check the alternator output and field thermo 
circuit protectors. and ammeter line fuses. If a further check of the ammeter shows no output from the 
alternator. check the alternator system. I Refer to F'gure 9-27b.) 

a. Ascertain that the ammeter is operating properly 
b. Disconnect the battery lead 1+) at the alternator 
c. Disconnect the field leads IFI and F2) at the alternator. 
d Ascertain that all electrical units are off and the battery is fully charged. 
e Turn on the master switch 
f. To check the alternator output circuit. connect a voltmeter or 12 volt test light to the battery lead 

and to ground If a reading of approxImately 12 volts registers on the voltmeter or the test light lights. the 
battery circuit is operational Should there be no indication of voltage. trace back through the output circuit 
until, oltage IS !Odicated. ,'fer to Figure 9-27b ) A component that allows no ,oltage to pass through it 
should be replaced. 

g To check the field circuit. connect a \oltmeter or 12 volt test light to each field lead and to ground. 
and separately check as follows 

I A check of the F I circuit will gl\ e a ,ariable voltage. if any voltage is indicated on the, oltmeter 
or if any filament glow is indicated on the test light. the circuit is operational 

2 The check of the F2 circuit should gi\e a reading of approximately 12 \olts or the test lamp 
should glow normally for an operational circuit 

:I Both the main and auxiliar, field circuits may be checked in a like manner 
4 If indication shows a possible malfunction of the \oltage regulator and before installing a new 

regulator. refer to Paragraph 9'('lm For the overvoltage control. refer to Paragraph 9-615 
h If \oltage is indicated at both the battery lead and field lead. the alternator should be checkcd for 

po,,,ble malfunction. refer to Paragraph 9-l>li 

9-old Adjustment •. The only adjustments necessary to maintain the alternator system is the adjustment 01 , 
the ,oltage control on the \oltage regulator A \oltage of 14.2 volts.is maintained All other control adjust· 
ments are made at time of installation and need not be reset 

IMPORTAl\T 

Since the alternator and regulator are designed for use on onlv one 
polarit' system. the following precautions must be observed when 
working on the charging unit. Failure to observe these precautions 
will result in serious damage to the electrical equipment 

a When installing a battery. always make absolutely sure the ground polarit\' of the battery and thl 
ground polarity of the alternator are the same. 

b When connecting a booster battery. make cenain to connect the negati"e battery terminals togethe' 
and the positi\'e battei)· terminals together. 

c. When connecting a charger to the battery. connect the charger positive lead to the battery positiVI 
terminal and the charger negative lead to the battery negati" terminal. 

d "ever operate the alternator on open circuit. Make absolutely cenain all connections in the circui 
are secure 

ISSl:ED: 8/18/72 
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Figure 9-27b. Alternator and Staner Wiring System Schematic (Prestolite) 
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Do not short across or ground any of the terminals on the alternator or regulator. 
Do not attempt to polarize the alternator. 
External power should not be connected to or removed from aircraft with master switch on. 

9-61e. Overbaul of Alternator. When repairing the alternator. complete disassembly may not be required. In 
some cases it will only be necessary to perform those operations which are required to effect the repair. How
ever in this section. the complete overhaul is covered step-by-step to provide detailed information on each 
operation. In actual service practice. these operations may be used as required. 

9-6 If. Disasstmbly of Alternator. 
a. Remove the two Number 10-24 screws holding the brush holder assembly in the slip ring end head. 

Remove the brush and holder assembly from the end head. 
b. Remove the safety wire from the through bolts. Hold the pulley with a strap wrench and remove the 

pulley nul. The pulley must be removed with a puller. Remove thefan. woodruff key and spacer from the shaft. 
c. Remove the four through bolts and tap the drive end head lightly to separate the drive end head and 

rotor as a unit, from the stator and slip ring end !---d. 
d. Remove the nuts. lock washers. flat wasi ; and insulators from the output and auxiliary terminal 

studs. Note carefully the correct assembly of the insulator washers and bushngs. Using the special tools shown 
in Figure 9-27c. support the end head and press out the three negative rectifiers. The end head can nOW be 
separated from the stator assembly. 

e. To remove the slip ring end bearing and grease seal. it will be necessary to have a hook type or 
impact type bearing pulley as shown in Figure 9-27d. Do not remove the bearing unless replacement is 
necessary. 

Figure 9-27c. Removal of Rectifier Figure 9-27d. Removal of Slip Ring End Bearing 
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FIGURE 9·270. REMOYAL OF DRIVE 
END HEAD 

NOTE 
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FIGURE 9-271. REMOY AL OF END 
HEAD BEARING 

The inner race of the Slip ri~1 end bean", lS pressed o~to tbe 
rotor shaft. When bea"", replace .. ent is necessary. always re
place tbe complete bean", use .. bly. includinl the inner race. 

f. To re:nove the drive end head fro .. the rotor shaft. use a pull., that IUPS on the be."n, 
retainer plate as shown in Filure 9-27e. Do not atte .. pt to re!DOVe by suppOrt in, the end head 
and press in, on the shaft. as this IDlY result in distortion of the end head or strippIng of the 
retaiaer plate screws. Remove the three retalDer plate screws and press the bearing out of the 
end head. (Refer to Fi&ure 9-271.) 

9-61&. I •• poetlo. And T •• ti", Of Co,"po.ont •. Upon completion of the disassembly. all parts 
should be cleaned and visuaUy inspected for cracks, well' or diston10n and any sIgns of over
heatine. or mechanical interference. 

a. Rotor: The rotor sbawd be tested for grounded or shorted "indines. The 1I'0Wld test can 
be made with teat probes. COMected in .enes with aUG-volt te.t lamp. an oh ..... ter or any type 
of continuity tester. (Refer to Figure 9-27g.) There ..... t not be any continuity between the slip 
riap and the rotor shaft or poles. To test for sborted tums in the rotor wincilnl. connect a volt
meter, ammeter and rheostat u showa in FilUre 9-2ib. or Wle an ohmmeter. Rotor current draw 
and. resistance are listed i.n the utdividual specification pales. Excessive current draw or a low 
ohmmeter reading indicates shorted windinp. No CUrrent draw or an la.finite ohmmeter reacl.ing 
would il1dic:ate an open wirdinc. 

b. RectlfierJ: A diode rectIfier tester will detect and pinpoint open or shorted rectifiers 
without loinl throuah the operation of discoMectinl tbe stator leads. However, if a tester is not 
available. telt probe. and • No. S7 bulb. COMocted in series with. 12·volt battery. can be used 
in tbe follo.ina manner. Touch one test probe to a rectifier heat sink ilnd the other test probe to 

ELECTRICAL SYSTEM 
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FIGURE 9-27,. TESTING ROTOR 
FOR GROUNDS 

r'<'l !----_ 11---., 

RHEOSTAT' 

PIGURE 9·2711. TESTING ROTOR 
FOR SHORTS 

I leld from one of the rectifiers in that heat siAl<. Then reverae tbe position of the leads. The 
test bulb should lilht ill one direction and ""t Uabt in tlle otller direction. If the test bulb lieht. 
in botb directions. one or IDOte at tlle teetifiers in tbel heat .ink is shorted. To pinpoint tbe d .. 
fective rectifier, the stator leads IINSt be diSCDDllltcted aDd the above test repeated aD each 
teetifier. Open rectifiers can only be delecled. wllen IISinl the test bulb. by disconnecting tbe 
stator leads. The tesl bulb will fail to light in eilber direction if the teCtilier is open. 

c. Stalor: The stator can be tesled for open or graUllded winclines .,ilh a l2.volt test bulb. 
described in the rectifier section. or an ohmmeter, in tbe foUowina manner. Separate the stator 
&0"' the slip nnl .nd head jllSt far enolllh to insert a fold of rap or blocks of wood. In otber 
words. insulate the stator from the end heac!. To test for pounded windinls, touch one test bulb 
or oh.,.,eter prabe to the .talor &0.,.. If tbe test bulb lights. or the ohmmeter indicales can· 
tinu.ity. the stator is grounded.. To test for open wiadinp. coa_ct one test probe to the auxiliary 
termuml or the stator wiodine center connectioD .ad touch each. of the three stator leads. The 
test bulb must litht, or the ohmmeter m.ust show continuity. Due to the low resistance in the 
stator windings, sharted windings are almost impcesible to locate. However, sborted stator 
Windings will usually cause the alternator to up""l" or be DenBY during operatlon and will 
usually show some lips of overheatina. U all otber electrical checks are normal and the al ... 
ternator falls to supply lts rated output, the stator should be replaced. to deterlll1ne whether or 
not it is the faulty component. 

d. Bearinp and Seais: Whenever the allemalor ;. overheuled. new be.rines ancl oilor grease 
seals are recommendecl. evea though the be.rinas and seals appear to be in good. corMiition. A 
faulty seal can cause Ie alternator to fail within a very shan period. of time. 
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FIGURE 9·27;. IHST ... L.L. ... TlOH OF 
IURIHG 

9-61h ......... Dly Of Alternator. 
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FIGURE 9-27i. INSTAL.L. ... TION OF 
RECTIFIER 

a. Press the ball beanng in.o the dn,e end head .. ing a nat block approxima.ely two inch 
square so that the pressure is exerted on the outer race of the b •• rinl. l.ta11 the retainer plate. 
With the snap rinl aad retainer cup in place on the rotor abait, use a tool that fits over the shaft 
and. against t!le inner bearinl race, and press until the Inner beatine race is against the snap ting 
"lainer cup. (Refer to Figure 9-27i.) 

b. Carefully u15ta11 the rectifiers in the slip ring end head or rectifier mounting plate by .. 
supporting the unit and using the specIal tools illustrated in Figure 9-27j. .. 

C ... UTIOH 

Use an arbor press, do not hammer. Reconnect the stator leads 
to the rectifiers. When soldenag these coanections. use pllers 
a. a heat dam on .he lead between the solder jOint and the recti
fier. Too much heat will damale the rectifiers. 

c. Reassemble the rectifier mcunung plate studs and insulators. makinc, sure they are in the 
correct order. (Refer to Figure ~27k.) 

d. Aftel the slip rinl end head is completely assembled. tbe stator and rectifier leads mUSt 
be secured to the rect.ifier mounting plate with epoxy. Make sure the stator leads are poslt1oned 
so that they do not interfere with the rotor. 

e. lnstall th_e slip ring end bearing and. oil seal. ~ke sure the lip of the oil seal is toward 
the bearing. Correct assembly of bearirll. seal. iMer race and spacer is shown in Figure 9-2i 1. 

f. Assemble the alte~nator and install the throu.gh bolts. Spin the rotor to :nake sure there 
is 1\0 mechanical tnterierenee. Torque the throUlh bolts to 30 to 3S inch pounds. Safety wue 
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AUXILIARY 
TI!t1l11UL 

OUTII'UT(+I 
TERIlINAL 

I'IGURE 9·m. TeRMINAL ASSEMBLY 

1M 

SEAL· INSTALL SUL 
WITH LIP 
TOWARD BEARING 

\(J INNER RACE 

r- I 1-- - . 
- -GREASE ~ -

~ CAVITY I~ 
SPACER 

BUIIING 

FIGURE 9·271. SLI I' RING END 
BEARING ASSEMBLY 

shou.ld be iDltlllled .fter the Wlit bas been bench tel ted for output. !nItall spicer. woodruff key. 
fan. pu.lley. lock w .. her and nut. Torque tbe nut to 35 foot pouads, usinl a strap wrench to hold 
tbe pu.lley. Do not i .. tall the blast tube ... ellll>ly until after the un.t has been bench tested. 

I. IlISlall the bnmh and holder assembly and rataiNftI screws. Spin tbe rOtor and check for 
interference be ..... the brush holder and rotor. Check aCtoos the field tennina", with an ohm· 
meter. The ohmmeter must indicate the amount of rotor resistance lilted on the indiVidual speci· 
fiat ions page. 

1

170 

FIGURE 9·27 ... TESTING ALTERNATOR 

9-61i. T ... i .. Of Al .. ,na •• ,. 
a. Winq connections for bench testine; 

the alternator are shown In Figure 9-27m. 
Refer to the' irdividual speCification paps 
for output test [llures. Adjust the carbon 
pile. If necessary. to obtai~ the speCIfIed 
voltage. 

b. After bench tlstinl ~e alternator, in
stall the safety wire and blast t1.lbe and 
install the alternator on the englne. 

NOTE 

Always :efer to the ·.inn& d.1a .. 
,raDl. Fillire 9-2~o. ..nen ,n· 
stllh", the altemltor or testIng 
the alternator. 
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E"O I VIEw ~OE VIEW 

FIGVRE 9-27n. BRVSH INSTALLATION FIGVRE 9-270. INTERNAL WIRI:-IG 
DIAGRAM 

9-01j Precautions. The following precautions are to be observed when testing or sen iCIng the ekctnc,l 
s~ stem 

a Disconnect the battery before connecting or disconnecting test instruments 'except \oltmeter) or 
before remO\ing or replacing anv unit or winng Accidental grounding or shorting at the regula tor. a Iterna t. 
ammeter or accessories. will cause "\ere damage to the units and or wiring • 

b The alternator must not be operated on open circuit with the rotor winding energi/ed 
c Do not attempt to polarize the alternator. ~o polarization is required An\ attempt to do ,0 m3\ 

result in damage to the alternator. regulator or circuits 
d Grounding of the alternator output terminal may damage the alternator and or circuit and 

components 
e R,,·ersed battery connections may damage the rectifiers. wiring or other components of the 

charging system Battery polarity should be checked with a voltmeter before connecting the batten Mo,t 
aircraft are negative ground 

f If a booster battery or fast charger is used. its polarity must be connected correct" to pre\ent 
damage to the electrical system components 

9-0 I k Alternator Nomenclature. 
a. Bearings These units have a sealed ball bearing at the driw end and a two-piece roller bearing"t 

the slip ring end The inner race is pressed onto the rotor shaft and the rest of the bearing is in the ,lip ringend 
head When the unit is assembled. the inner race aligns with the bearing. When the bearing is replaced. the ne" 
inner race must be installed on the rotor shaft. 

b Lubrication, The slip ring end bearing should be lubricated whenever the alternator is dis-
assembled The bearing should be thoroughly cleaned and repacked with Shell AI\ania !\o. 2 or an equi\alent 
bearing lubricant The cavity behind the bearing should be packed one-third to one-half full" ith the same 
lubricant 

c Brushes. These units have a separate brush holder assembly that is installed after the 
alternator has been assembled. The brush holder has a small hole that intersects the brush 

ISSt;ED: 8/18/72 
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cavities. Use a pin or a piece of wire. as shown in Figure 9-27n. to hold the brushes in the holder during 
assembly. Remove the pin after the brush holder retaining screws have been tightened Make a 
continuity check to be sure the brushes are seated against the slip rings. 

d. Drive Pulley: Torque tile drive pulloy retaini .. nut to 35 foot poW1ds. 
e. Ventilation: The 8400 aeries IUliIS 11M a slip rina end eaver that baa a bose tYlJ" COMeo

[·ion for air pressure ventilation. Remove this COYer when bench tatina the alternator. 

9-611. Alt.rnator SeNice T.,t Specificatiofts. Prestolite specifications for the 12-volt aiter
nator installed as standard equipment on PA-24 airplanes .re as follows: 

Alternator ~odel 

, 

Volta,e 
I 

Rated Output 

I Ground Polanty 

i 
I Rotation I 
I 
I 

Rotor: i 
Current Draw (77'0 F) I 
Resistaa::e (i7 e F) 

I 

Output Test (ii' F): I Volts 
Amperes Output 
Field Amperes 
Alternator RP!oI 

3 C5 

AUC8403 

U-volts 

70 amperes 

Ne,ative 

8i-Directional 

2.9 to 3.3 amps 
3.it04.10hms 

13.0 
10.0 
2.85 
li80 min. 

l 12.l>-volts 

14.2 
il.S 
3.1S 
5000 min. 

ELECTRICAL SYSTEM 
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9-61111. Ret.lato. (Pro.tolite). 

~61n. Ret.letar C ... pon •• tl. Alterlator output volta .. can. ",ithio the Umits 01 the desi", 
capability of the altemator. be controlled by proporly vatylng the avar.,_ level of current flo", 
in the rotor ",indiog .nd the PrestoUte full electronic loUd state .. .wator is _II luited lor this 
purpose. The Preotolite altemator. due to its design. bas .elf-limiti", current characteristics 
and needs no current-limiting unit ill the Nlulator. 

I. Transistor: The transistor is an electronic switch wruch can turn OD and twn otf the flow 
of cumtnt in an electric circuit. It bu no mechanical or movinl parts to wear out. 

b. Rectifier Diode: The rectifier diode "'ill pasl current in one direction only (fo",·ard 
direction); and in this respect. it may be compared to a ooe-... y check valw. 

c. Zener Diode: The Zener dinde. in addition to passi", cuneltt in the fo""ard direction. 
will pass CUlmt1t in tbe reverse direction only when a particular value of voltaae is applied in 
the reverse directioa. It is this Zener action whicb makes it adaptable for lise as a voltage 
senaina device in the reaulator. 

d. Resistor: The ralStar is a device whicb is aed. to limit current flow. 

9-610. O~.ration Of Ret.lotar. (Refer to Figure 9-27p.) 
a. When the alternator switch is twned on. battery voltage is ap~lied to the "I" terminal of 

the regulator. 
b. The "I'n (negative-poeitive-necatiw) po1"er transistor. T3. is twned on by CUtTent flow 

from the ignillon terminal through R6 and the collector emitter junction 01 T2 'hrouCh 02 throulh 
the base emitter junction of T3 to I'ound. 

c. Whenever the power transistor. T3. is on tT2 is also CD and T1 is off). current "ill flow 
from the ignitl0n tenlUnal throulh the field "inding. throuCb the collector • eautter of T3 to 
ground. 

d. With the ignition switch on, current will flow {rom the' II" terminal regulator ground through 
a voltage diViding network consistin.g of R1. R2 and Pi. This network determines the system 
operating voltage relative to the Zener diode. Zl. reverse conduct ina voltage. 

e. When the system voltate connected to "I" termiaal reaches a value at which the Zener 
diode connected to the divider network conducts. cwrent will flow from the "I" termInal through 
R1 through Z1 and tbrough tbe base emitter junction 01 T1 to ground. This causes the collector 
emitter junctlon of Tl to conduct which diverts the bale cunent of T2 flOWing from "1" terminal 
throulh R4 to ground. turning off T2 which turns off T3. de .... nerCizing the rotor winding; then. 
when the alternator output vo1tace falls to a value which permits Zt to cease coruiuction, Tl will 
turn off .,luch turns on T2 and T3 ..... nerctZi", the rotor winding. 

f. This sequence is performed. so rapIdly that the rotor currel'lt average appears as a value 
usually less than fuji rotor cwrent depending on rotor RP'II and system load connected. 

,. Each time the power transistor. T3. is turned off. current flow in the rotor Winding 15 

reduced.. This causes the rotor maanetic field to collapse which would lenerate hIgh voltage at 
the power transIstor. T3. if a path were not provu:1ed so that the held current can decay at a 
slower rate. The field suppression diode. 01. provtdes this path. thu.s protectll'll the system and 
relWator lrom possible dalllOge. 

h. Tempera~ure compensation is nat which !Deans the regulator will hold the alternator out· 
put voltage constant with temperature increase or decrease after irutial warm-up. 

i. The Prestolite solid state regulator uses three npn silicon transistors. 

ELECTRICAL SYS-:-EM 
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FIGURE 9·27,. REGULATOR DIAGRAM 

j. Capacitor. Cl. is used to filter ripple and altet!18tor diode switching spike when oper
ating battery less. 

k. ~eon lamp. Ll. provid.es trans1ent volta.e Drotection acting as a surF suppressor. 
1. Control Pl is used to provide a limited ranle oi yoltale adj ustment. 

9- 61p. Pr.,arotion For T.ating. 

CAUTION 

Do Not (nterc:hange Regulator Leads. This ;vill destroy regulator 
and. vOld warranty. 

a. The aircraft technician or other electrical systems specialist. must disconnect :he battery 
~fore connecting or discOMecting it !oest ammeter or other test equlpment or betore maKing 
winng changes In the electrical system. 

~. When a voltmeter only IS to be used for Circuit testing. the battery need not be discon
nected. provided cautlon 15 used wnen connecung or discoMectinll the voltmeter. 

c. Wnen u1Stalling a battery In an aircraft. be sure that the battery negati\'e terminal is in a 
poSition so that this terminal can ~ connected. to the battery ground cable for negative ground 
systems. 

d. The regulator. wnen installed In an aircraft. should be mounted on a me!al area. and in.] 
piaee where it will not be subjected to neessive temperature. 

e. To InSure a good regulator grounei. a permanent ground lead should be connected between 
the regulator ~C!un[ing bolt and the a Iternator frame. 

f. The alternator does not nee-d to be polanzed; therefore. ne\'er connect ground. e\'e~ :no ... 
mentarily. to ei.ther the .egulatar field terminal or to the alternator field ter:mnais. Do :'lot inter. 
change I and F leads to regulator as this will desuoy the regulator. 
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g. The ala:mamr Ibould be ill aoocI COadiaoll &lid capable of prodllciDfl full ""cput. ... eI the 
ai=Daarr cIrift belt ...... be adjustccI tipt """up. to P""'CIlt s1iPPIIC- lid .. ED panpapb 9-91 for 
methocls of cbcckiIl, belt lCIIIiollI. 

h. The banery mWlt be ill ,oocI cOI1e1itiol1 ancl should be fully chargee!. 
i. The voltmeter al1cl ammeter should be of the best quality aacI should be accurate. 
j. A carbon.pile connectee! ac..,.s the battery sy be ... ecI to load the chargil1& circuit while 

testing tbe regulator. 

9-61q. r.sti .. R.,ulatar. 
a. Tbe proceelure for tasli", the .. ,ulator, wbetber OIl the airpl ... e or on the test bench, 

resins the same. COl1l1ect test IDOters as showl1 ill FilUfe 9-2iq. 
0. All cizcllit cODDections ah""ld be clean al1cl liaht. This include. the teSt ilIItruMent con· 

nectioas which must mot come Lool. or open. the charlirll circuit at aa.y time whlle the system 
is operating. 

c. The voltmeter _Ul 110t indicate the true regulator seninl until the regulator bes been 
operating in the charging system or on the test bel1ch for at least one maute. at a charge rate of 
hom 10 to 15-amperes. 

d. Connect the voltmeter al1cl the am_ter as .hown in Figure 9-27q. Start the engine ar.d 
aeljust its speeel to obtain 3,000 to 4,000 alternator RPM. Tum on accessories as ,,"eded to es· 
tablish 10 to 15-ampent electrical load, or use a carbon.pile across the battery to obtain this 
charge rate. 

e. After one minute operatilll time, cbeck the reaulator operating voltage as indicatee! by the 
voltmeter. Refer to Alternator Service Test Specifications. paragraph 9-611, for the correct oper
ating voltap. The operatinl yo1taae is sbowD. for the ambient temperature in which the tegwiltor 
is operatiDg. 

f. If the voltMeter reading il1clicatas that the operating voltaae is not within limits. lift the 
plastic plug from top of regulator anel adjust the voltage to tbe desired value. Replace the plug 
after adjustment. Before condemrung th~ regulator, recheck the alternator and. the battery; making 
sure that they are in good condition. Recheck 
all circuit connections and all wiring for un
wantee! re.istance (voltage drop te.t). Recheck 
the voltmeter for accuracy and repeat the 
entire operating test. 

9-<; 1r. Acli.stln, R.,.latar. 
a. Adjustment: These units have an ex

ternal adjustment located UDder the plaatic 
plug o. top of the regulator. The regulator has 
an adjustmel1t spread ral1ging (rom 13.O-volts 
to 15.0 volts. Output is increased bytuming the 
adjustment clockwise. 

b. Operalll1i Voltage: The regulators~ould 
be adjusted to 14.2-volts when controlli", a 
load of 10 to lS .... p. after one minute opere 
anon. Tbese units are not affected by ambient 
te:nperatures. The volt:neter must be conneC'!:ed 
from the "I" or switch terminal to ground. 

ELECTRICAL SYSTEM 
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1'0 .. _ .... , ... 
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FIGURE 9·27 •• APPLICATION OF 
OVERVOL T AGE CONTROL 

c. Cau.tion Notes: 

+ 

.... 
¥OLTMf. .....-

o 
'(7') I _ . I 

la' ... ~.~ __ ......I 

• ... TTl",. 

FIGURe 9-27 •• TESTING OVER VOL T AGE 
CONTROL 

1. Use only witb inallilled (llngrolllllled) field Ille"",lor •. 
2. Reglllator base IIIWIt bave a goac! grollllll cormection. 
3. Do not connect around powftr to aircraft until voltase "'Iwator "I" terminal has been 

disconnected from electtical system. 
4. Do not (even momentarily) connect the two voltl", regulator terminals together. 
5. Do Dot connect battery iDlO system with aol.rity reversed. 
6. 00 not force the volta .. adjustment screw. 
/. This is a sealed unit and !'lot repairable. Replace with a new unit. 

9-615. O •• ",olt.,. C.nt,.1. 

9-61t. Purpo,e Anc! O,.ration . 
•. The overvoltage control is used to protect electrical circuits and electronic equipment 

from excessive voltale in the event of. eharliq circuit malfunction. 
b. The overvoltage control consists of a mechanical relay and a solid state trillering de· 

vice. The solid state trillennl device acuvates the mechanical relay •• hen. the voltage reac!'1es 
a ~reset value. thereby OpeDinl the relay contacts and disconnectinl the field ClrC" • .u t of t he al ternatot. 

c. The relay contacts will relDain open until tbe alternator switch l.S twned. off. Figure 9-27r 
illustrates the overvoltale control connected in a typical ?restoUte Insulated field alternator. 

9-610. Too' Procedur •. Connect tbe relay as shown in Fillll'e 9-275. Use a l()().ohm potenti. 
ometer of lS-watt rating, or more, to adj\lSt the voltage. The voltmeter is used to read the voltage 
until the :elay ~pens. at which time the voltmeter readinc will drop to zero. See tabulation for 
voltage reading. Test figures are at 7S degrees Fahrenheit. These units are not adjustable. Re
place the overvoltage control if it does not test to specifications. 

Relay contacts open between 16.2 .ad 16.8-volts. Use 18 o. 24·vollS to test. 
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9-62, Cranking Motors. (Delco-Remy) 

9-63, General. When the cranking mOlOr switch is closed. the armature begins to rotate The dri\'e pinion. 
being a loose fit on the drive sleeve located on the armature shaft. does not pick up speed as fast as the 
armature Therefore. the drive pinion. ha,ing internally matched splines with respect to the splines dri,e 
sleeve. moves endwise on the shaft and into mesh with the nywheel As the pinion hits the pinion stop. it begins 
10 rotate with the armature and cranks the engine, 

When the engine starts. the nywheel begins 10 spin the pinion faster than the armature Again. because 
of the splined action of the pinion and drive sleeve assembly. the pinion backs out of mesh with the n~ wheel 
ring gear protecting the armature from excessi,'e speeds, 

Some Bendix drives incorporate a small anti-drift spring between the drive pinion and the pinion ,top 
which pr"ents the pinion from drifting into mesh when the engine is running. Others use a small anti-drift pin 
and spring inside the pinion which pro"ides enough friction 10 keep the pinion from drifting inlO mesh 

'"er operate the motor for more than 30 seconds without pausing for two minutes to allow it to cool 

9-64 Checking '::ranking Motor. Se"ral checks. both ,isual and electrical. should be made in a defecti\e 
cranking circuit 10 isolate trouble before removing any unit Many times a component IS remO\ed from the 
aircraft only 10 find it is not defecti" after reliable tests, Therefore. before remO\'ing a Unit in a defecti\e 
cranking system. the following checks should be made 

a Determine the condition of the bal\ery 
b Inspect the wiring for frayed insulation or other damage Replace any wiring that is damaged 

Inspect all connections 10 the cranking mOlOr. solenoid or magnetic switch. ignition switch or am other 
control switch. and bal\ery. including all ground connections Clean and tighten all connection- and wIfing 
as re4uired Man~ engine manufacturers specif~ allowable, oltage drops in the cranking circuit For thi_' 
information. refer to the engine manufacturers shop manual 

c I nspect all control sw itches and the ignition switch. to determine their cond ition, Connect ajumpe 
lead a round any switch suspected of being defective If t he system functions propcrl~ using this method. repair 
or replace the bypassed switch 

d, If specified battery voltage can be measured at the motor terminal of the cranking motor. allowing 
for some voltage drop in the circuit and the engine is known to be functioning properly. remo'e the motor and 
follow the test procedures 

9-/>5 Test And Maintenance or Cranking Motor. (Delco-Remy) 

9-/>1> Inspection. With the cranking mOlOr removed from the engine. the pinion should be checked for 
freedom of operation by turning it on the screw shaft The armature should be checked for freedom of 
operation b, turning the pinion Tight. diny, or worn bearings. bent armature shaft. or loose pole shoe screw 
will cause the armature to drag and it will not turn freely If the armalUre does not turn freel~ the motorshould 
be disassembled immediately, How,,'er. if the armature does operate freel,'. the motor should be gi\en 
electrical tests before disassembly (Refer to Paragraph 9-73 ) 

9-67 Checks. 

3CIO 
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9-68. H .. Load Te.t Check. (Refer to Figure 
~27t.) CODDect the cranking motor in senes 

with • fully charged battery of the specified 
voltase. an ammeter capable of reedina several 
hundred amperes. and a variable resistance. 
Also connect a voltmeter as ilLustrated. from 

- the motor terminal to the !Dotor frame. Ar!" r.p.r:t. 
indicator is necessary to measure armature 
speed. Obtain the specified yoltage by varying 
the :esistanee uai t. Then read the cunent drn! 

and armature speed and compare these readings 
with the valu.es listed ill the published specI
fications. Interpret the test results as follows: 

•. Rated current draw and no-load speed 
indicate normal condition of the cracking motor. 

b. Low free speed and high current draw 
indicate: 

FIGURE 9-27t. NO-LOAD TEST l. Too much fnction-tight. dirty. or 
loose pole shoes allowing armature to drag. 

2. Shorted armature. This can be further checked. on a vowler after disassembly. 
3. Grounded armature or fields. Check further Ifter disassembly. 

c. Failure to operate with high. current draw indicates: 
1. A direct ground in the terminal or Helds. 
2. "Frozen" bearings (th1s should have been determined by ~uming the armature by hand). 

d. Failure to operate with no current draw indicates: 
1. Open held Circuit. This can be check.ed after disassembly by inspecting internal con

nections and tracing Clrcuit with a test lamp. 
2. Open armature coils. Inspect the commutator for badly burned bars after disassembly. 
J. Broken brush springs, worn brushes, bigh insulation between the commutator bars or 

other causes wh1ch would prevent good contact between the brushes and commutator. 
e. Low n~load speed and low current draw indicate: 

L High internal resistance due to poor connections, defective leads, dirty commutator and 
causes listed under (d). 

f. High free speed and high current draw indicate shorted fields. If shorted fields are sus
pected, replace the field coil assembly and check for improved performance. 

9-69. Lock. T o.que T ... Check. (Refer to Fisure 9-27u.) The lock-torque test requires the eqUip
ment illustrated. A variable resistance with a high current capacity should be used. The cranking 
motor should be securely :Daunted and a brake arm hooked to the drive pinion. Use extreme cauuon 
dunng this test to make sure the end of the brake am: does not Slip off of the ptnion when current 
is applied. When specified curre~1t is ap'plied. the torque can be computed from the reading on the 
scale. A one foot brake arm will directly indicate pound. feet. Compare the pound·(eet of torque 

. as read on the scale with that listed in the published specifications. If the torque is tow, the 
motor :nust be d~assembled for further tests and repair. 

9-70. DilGslernbly. If the motor does n.ot perform in accordance with published specifications. 
it may need to be disassembled for further testing of the components. ~ormal1y the cranking motor 
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should be disassembled only so far as is necessary 
to make repair or replacement of the defective 
parts. As a precaution, wear safety glasses when 
disassembling the cranking motor. Following are 
general instructions for disassembling a typical 
Bendix dri ve cranking motor: 

a. Remove the cover band, if present, 
and detach the field coil leads from the brush 
holders. 

b. If gear reduction, remove the drive 
housing, and reduction housing. 

c. Remove the bolts attaching the drive 
housing and commutator end frame to the field 
frame assembly. Discard the tang lock washers. 

d. Separate the commutator end fratTI' 
armature assembly, field frame, and dri . 
housing. 

BATTERY 

AMMETER 

CRANKI~NG~~~~~S~TA~L~L~P:::OSITtON OF BRAKE ARM)' 
uOTOA' 12' I 

e. Remove and disassemble the drive '----------------___ ---' 
from the armature shaft by first identifying the type 
Bendix drive and then following one of the guides 
below: 

Figure 9-27u. Lock-Torque Test 

removed. 

I. Standard Bendix Drive, remove the head spring screw and slip it off of the armature shaft. 
2. Folo-Thru-Bendix Drive, push in the outer anchor plate so the pilot screw or pin can be 

NOTE 

Some Folo-Thru Drives use a rubber cushion in place of a drive spring. To 
remove from shaft, screw pinion out to drive position, then force pin from 
shaft through screw sleeve holes. 

CAUTION 

Do not disassemble this drive, service is by complete replacement. 

9-71. Component Inspection And Repair. 

a. Brushes and Brush Holders - Inspect the brushes for wear. If they are worn down to one-half 
their original length, when compared with a new brush, they should be replaced. Make sure the brush holders 
are clean and the brushes are not binding in the holders. The full brush surface should ride on the commutator 
with proper spring tension (refer to test specification) to give good, firm contact. Brush leads and screws 
should be tight and clean. 

b. Armature - The armature should be checked for short circuits, opens, and grounds: 

I. Short circuits are located by rotating the armature in a growler with a steel strip such as a 
hack saw blade held on the armature. The steel strip will vibrate on the area of the short circuit. Shorts 
between bars are sometimes produced by brush dust or copper between the bars. Undercutting the insulation 
will eliminate these shorts. 

2. Opens - Inspect the points where the conductors are joined to the commutator for loose 

• 
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connections. Poor connections cause arciDI aDd buminl of the commutator. U the bars are nat 
badly burned, ,"older the l_adl in the riser bars .. d tum the comlllutator d ...... in a lithe. Then 
undercut 1be insulation bet ...... the cOllllllutator bars 1/32". 

3. Grounds in the armature can be detected by the use of • test lllllp ... d prods. If the lllllp 
lilhts wilen o.e test prod is pieced on the COllllllulator and other tesl prod on the armature core or 
Illaft, the armature il """nded. If the commutator is "'om, ditty, out of round, or h .. hilh insu-
lation, the commutator should be turned down and undercut .. previously described. -

c. Field Coils - The field coils Illouid be checked for &rOunds ODd opens using a test lamp. 
1. Grounda - Disconnect field coil pound connections. COGnect one test prod to the field 

frlllle ... d the other to the field connector. If the lamp lilhts, the field coils are grounded ... d 
must be repa.ired or replaced. 

2. Opens - Connect te.t lamp prods to ends of field coils. If lamp does not light, the 
field coil. are open. 

If the fie Id coil. need to be removed for repair or "placement, a pole shoe spreader and 
pole sboe screwdnver sbould be used. Care s~"l!d be ezercised in replaCing the field coils to 
prevent grounding or sllorting them as they III .&btaned into place. Where the pole shoe has • 
loftglip on one side, it should be assembled in the direction of armature rotation. 

9-72. Rea ••• mbly. To reassemble the motor follow the disassembly procedures in reverse. 
lastall new tang lock wasbers where removed. 

CAUTION 

If Folo-Thru drive is manually rotated to locked position, do not 
attempt to force it in a reverse direction. Proceed to install with 
pinIon meshiDg with flywheel. When engine starts, the drive will 
retum to ~he demeshed ~ositlon. 

9-73. Cranking Mater Servic. T •• t Specificatie" •. Oelco--Remy specificatir.ms for 12 volt cranking 
motors Installed as standard equipment on the PA-24 aircraft are as foUows: 

Motor Model 1109511 
1109679 
1109688 
1109695 

Delco-Remy, Ref. Service Bulletin lM-110 

:'din. Brush TenSion 24 oz. 

No Load Test 
Volt 10.6 
~in Amps 
Max. Amps 60 
Ilin. R.P .M. 3000 
Max. R.P .:.1. 
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-1109689 
1109673 

lM-110 

24 oz. 

11.3 

65 
4000 

1113471 

lM-110 

80 oz. 

11.5 
SO 
70 
1 .. 00 
2200 
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Lock Test 
Amps 300 S70 SOO 
Min. Torque. Ft.-Lb •. 18 27.S 64 
Approx. Volts 7.3 6.3 3.4 

9-74. Startin, Mo'.rs (P, .... li •• ). 

9-iS. Description. The Far reduetion Itartul& motor CCIlsists of six major components: The 
Commutator End Heed Assembly. The Armature. The Frame and Field Assembly, The Gear Hou sing, 
The Pinion Housing, and The Bendix Drive Assembly. Refer to FiIU", 9-29 •. 

9-76. Operation_ When the starting Circuit is energized, b. ':'"J current is applied to the startwg 
motor terminal. Current nows through the Hell.! coils, creating a strong magnetic fIeld. At the 
same time. current flows through the brushes to the commutator. through the armature wind Il1gs to 

. HEAD ASS"t 
KT 
_INGSET 

_---CC)YI:IlBAND 
" K.r.u'D BALL HAiliNG 

~aENIDIX DIII\,£ 
IENDllI DIlIVE SHAFT 
PiNION HDUSING AS.5Y.-_~' 

IRONZE IEARlNG -----~~_=~....J! 

FIGURe 9-290. EXPLOC'EP VIEW OF :;UR REDUCTION STARTING MOTOR 
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grall.d. The mapetic fOlCe created in the armalUre cCIDbimtd with tlsat created in the field wind
ings basins to t1Im the armature. 

The p .. cut 011 the citive eadof the armatllre shaftestellds throlllh the gear housi"ll,where 
it is supported by a roller be_I. The .... mates with the teetb of the reduction lear that drives 
tlse Bendiz shaft. The shaft is \asyed to the redueliCII 18". The Bendil< drive is beld ill position 
CII the sbaft by a "spiral" pill. The shaft is sappaned in the .... housinl by a closed end roller 
beariDl and in the piuion boa_ina by a """hitized brasH bearilli. -

When tlse _ature tllrllS the redactiOll 18", the Bendix drive pinion mesh .. with tbe fly
wbeel riIIl Ie .. by inertia and actioa of the oc ... threads witbin the Bendix sleeve. A detent pin 
enpge. ill a notcb ill the s ..... w threads which prevents d .... eshing if the eniPlle fails to start 
wben the stertinl circuit is de-ene'liZed. 

When tbe enpne reaches a predetermined speed, centrifugal action falCes tbe detent pill 
out of the notcb ill the sctew shaft and allows the pinion to demesb frOID the f1ywhee I. 

9-77. Waintenanc •• The statting circuit IhouLd be inspected at relU~ .. intervals, the frequency 
of which .bould be determined by the amount cI. service alld conditions under which the vehicle 
is operated. It is recommended that such iMpection be lIIade at least twice a year and include 
the following: 

a. The bettery should be checked with a hyd .... et.r to be sure it is fully charged and filled 
to the proper level witls approved water. A load t.st should be made to detennine battery con
dition. If dirt and corrosion have accumulated 011 the battery, it sbould be cleaned with a solution 
of builll loda cd ... ater. Be lure noae of the solution enters the battery cells. 

b. The stutinl circuit wirina sbould t:. inspected to be sure that aU connections are clean 
and !ilht and that the ill8u1atioa i. sound. A voltage lass test sbould be made to locate any high
resistaace connections that W'DI.dd affect starting motor efficiency. This test is made with 8 low
reading voltmeter .. bile cranki", the engine or at approximately 100 ampe:e., and the follow,ng 
IilOits Ihould be used: 

1. Voltage loss from insulated battery post to starting motor terminal - O.3-volt maxunwo. 
2. Voltage loss from battery ground post to .tarter &ame - O.l-volt maximum. 

HOTE 

U voltap 101. is greater than the above limits, additional tests 
should be made over each part of the circuit to locate the high
resistalEe connections. 

c. No lubrication is required on the starting 100tor except II! the time of overhaul. Then lubri
cate the entire shaft under Bendix Drive, fill crooves in amlature shaft at drtve end and pack 
lear box w,th 1.3 to 2.0 ounces of Lithium Soap Base Grea .... 1925 Molyte. "0" or equivalent. 

d. The stutinl 1D0tor should be operated for a few seeoods with the ignition switch off to 
lDake swe that the pinion. engages properly and that it tums freely without binding or excessive 
noise. Then the engine sbould be started two or three times to see that the pinion disengages 
properly .,hen the ealine is turned off. 
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9-78. Overhaul. U during the aboye iDSpectiCII any indication of startin, motor difficulty IS 

I1Ote-d, the starting lDolOr should be removed from tbe eqiDe for cle."mg and repair. 

9-79. R .... cwal. To remove the startinl motor from the al1line, first dilcOftaect the &round cable 
!rom tbe battery post to prevent sbort circuitiD&. Disconnect the lead from the starting motor 
terminal, then take out the mOWlting bolts. The motor can then be lifted off and taken to the 
bench for overhaul. 

9-80. Dllal .... ly. 
•. Remoye the frame serews from the commutator end head and pull end head and armature 

from frame. Lilt the btushes and lock in elevated position with brush sprin,s. Use a puller to "'
moye the end head from the armature. Use a special bearing puller to remoye the sealed ball 
bellnng from [be armature shaft. 

b. Remove the frame screws that secure the par aouia, to tbe frame. Rem ... bolts and 
nuts holdinl the par housinl to the pinion hOOlain, and separate the two Wlils. Pull Bendix shaft 
from pinion housing. Do not lose the steel .pacer that is located on the pinion end of the shaft. 
Remoye reduction par, woodruff key and steel spacer from shaft. 

c, Tum the Bendix pinion Wltil it locks in the extended pOlition. Locate "spirol" pin and 
use a punch to remoye. SUde drive assembly off the shaft. Do not attempt to disassemble the 
drive and do 110t dip it in cleaning solvent. 

d. To remove the roller bearings from the &ear housing. use an arbor press and the correct 
bearing arbor. DO NOT HA.'dMER OUT. Each part should be cleaned and inspected for excessiye 
wear or damage Bearings should be checked for proper clearance and evidence o( roughness or 
galling. Oil and dirt should be removed. from insulation and the conditicn at the U1sulation checked. 

9-81. BrUlh ... Check the brushes to see that they slide freely in their bolders and make full 
contact on the commutator. If worn to half their original length or less, they should be replaced. 

9-82. Annatur •• 
a. Check the commutatei' for W1even wear. excessive &lainl or evidence of excessive arcing. 

If only Slightly dirty, glazed or discolored. the commutator can be cleaned with 00 or 000 sand
paper. If the commutator is rough or wom. it should be turned in a lathe. Refer to Figure 9-29b. 
The armature shaft should be inspected for rouch beanng surfaces and rough or damaged splines. 

b. To test the armatwe for grounds, a set of test probes connected in series WIth a llt)..volt 
light should be used. Touch one probe to a ccmmutator segment ar..d the other to the armature 
core If the test lamp lights, the armature is grounded and should be replaced. 

c. To test for shorted armature Calls, a powler is used. (Refer to Figure 9·291:.) The arma· 
ture is placed en the growler and slowly rotated by hand while a Iteel strip is held over the core 
50 that it passes over each armature core slo[' If a coil is snorted, tne steel strip WIll vibrate. 

d. A quick check (or opens cllD be made by inspecting the tralling edge (in direction of ro
tation) of the commutator segments for excessive discoloration. This condition indicates an open 
cin:uit. 

ELECTRICAL SYSTEM 
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FIGURE 9-2911. TURNING STARTING 
MOTOR COIolMUT nOR 

9-83. Fi.ld Coils • 

FIGURE 9-29 •• TESTING MOTOR 
ARIolA TUR! FOR SHORTS 

•. Check the field coils fo< ""Wlds (Refer to Fieure 9-29d) by placiDg eme test probe 
the frame and the other on the starter terminlli. Be sure the brushes are nCl accidentally touchin& 
the frame. If the lamp liiht., the fields are gro""ded. Repair or replace. 

b. Inspect all cOlUlections to .. ake sure they are clean and ti&ht ODd inspect insulation for 
deterioration . 

9-84. Br •• h H.ld .... 
a. To test brush holders, touch one test probe to the brush plate and the other to each brush 

holder. 
b. The test lamp should light when the grounded brush holders are touched and should not 

light .. hen the insulated brush holders are touched. 

9-85. Gear Ana Pinion H .. ling. 1a.spect housings for cracks and bearings for excessive wear. 
Remove ruSt, paint 01' grease from lDountinl surfaces. 

9-86. B.ndix Dri ••• The Bendix Drive should be wiped clean with. dry clClb. The pinion 

FIGURE 9-29d. TESTING MOTOR 
FIELDS FOR GROUNDS 

abc~l1c1. tum smoothly in oae cHrectiCll and 
should lock in the other direction. Replace 
dri ye if it fails to check as aboye or if the 
pinioa teeth are excessively wom or damaged. 

9-87. A ..... bly. 
So When assembling the starting motor I 

always use an arbor press and the proper 
bellini arbor for installing graphitiZed bronze 
and roller hearings. The Bendix shaft should 
have a thin film o[ L..l.lbriplate ;777 or equiva
lent on the Bendix portion of the shaft. End 
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S 

BATTERY 0 
'-----'GIA~OU;:lN~D:_::~==\\;:.;:;!J~~TACHOMEi' 

STARTING MOTOA 

aATTl!RY h:::;:h<iGIAOUND 
1 

GAOUND 
STARTlNG MOTOR 

FIGURE 9-29 •. Nc)'L.OAD TEST HOOKUP FIGURE 9·291. STAL.L.·TOIIQUE HOOKUP 

play sbould be .005 to .050 of an iIIcb. 
b. New brushes should be properly seated "he. ,:wtaIUIl&by "rappin& a strip of 00 sandpaper 

ar",,1Id the cammutator (with the sandilll side OI1t) 1.25 to 1.50 tilll •• Maximum. Drop brusbes on 
sandpaper coverod Ctlllfllutator and tum the ..... tuN slowly in the direction of rotation. Dust 
sbould be blown out of the motor after sandina. 

NOTE 

Tbe spring tension is 32 to 40 ouaces with new brusb ••. This ten
sion is measured with the scale hooked under the brush sprine near 
the brusb and the :eadiog is taken It right angies to the line of 
force exerted by the brush spring. 

c. Check the position of the plnioo to be sure the unit .,ilI.mesh properly with the flywheel 
ring gear. See spec ifieations for wut fex correct dimensions. Refer to paralraph 9-90. 

9-88. aench T .. t._ 
a. After the starting motor is reassembled, it sbould be tested to see that the no-load current 

at a certain YoLta,e is within specificatials as &iven in parasrapb g...90. To make this test I con
neet .s shown in Ficure 9-2ge. U current is too higb. check the bearing ali&Mlent and e,d play 
to make sure there is no bindine or interferencer. Two or three sbarp raps on the frame with a raw
hide hammer ... ill often help to alien the !leanap and free the armature. 

b. If no difficulty is indicated in the above test, a stall torque test may be made to see if 
the startinl motor is producine its rated. crankinc power. M:ake test connectiena as shown in 
Figure 9-29f. 

c. If torque and cunent .. e not within specifications. check the seatine of the brushes and 
intemal conneaions [or hich resistance. If these cbecks are !Dade and found to be in IOod. order. 
replace frame and field assembly and retest starter. 

EL.ECTRICAL. SYSTEM 
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!}-89. Storti", _or c...trol Circuit. 
a. Inspect the cClltrolciralit wiriaa between the battery. solenoid and manualltatting switches 

for breaks, poor CoanectiODS aDd faulty iasulatioa. Tipten allccanecticms and make sure solenoid 
is firmly mOIlD!ed md makes a good &round connection. 

b. Check the voltage loss across the •• itch coDtllCto durinl no""al starting. If loss is in 
excess of 0.2 volts per 100 amperes, tile solenoid shadd be replaced. 

c. If solenoid faila to operate .han the manUal is tumed 00 or if it fails to release. when the 
manual • ..,itch ia released, it sh""ld be removed and tested to specifications. If eitber opening 
or closing voltaps are not specified, replace tile solenOid. 

9-90. Storti", Motar Service T.st Specifications .• Preltolite specificatiCils for 12-volt 5taning 
motors installed as standard equipment on tile PA·24 airplanes are as folIo .... : 

Motor Model MZ-42re 

Min. Brush Tension 32 oz. 
Max. Brush Tension 40 oz. 

No-Load Test (77' F) 
Volt 10 
Max. Amps 7S 
Min. R.P.M. 2000 

Stall Torque 
Amps 560 
Min. Torque, Ft. Lbs. 38.0 
Appro>:. Volts 4.0 

PiniCII Position (1) 

Drive at rest 1.748 to 1.855 in. 
Drive estended 2.388 to 2.495 111. 

11 J This dimenaion is measured from the ceDter.Li.ae of. the mounting 

hole nearest tile drive end head to the edee 01. tbe pinion. 
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9-91. hletllod. Of Ch.ckin, Ge •• rator Or Alternatar B.lt T .... ian • 
•. If properly installed, tensioned and checlce<l periodically, the pneratex or altematex drive 

belt will give very satisfactory service. However. an improperly tensioned belt will wear rapidly 
and may shp md red~ce prlerator or alternator ~tput. COl1aeq~eDUy, a belt sho~ld be checked 
for proper tension at the time it is installed, a,ain after 25 h_s operotion and each 100 holUS 
thereafter 

b. The:e are two satisfaC1:ory methods of checkin& belt tension; however" the Hrst methoo 
described will be found preferable by most maintenance per5mnel because it is technicaUy sizn .. 
pie. and re~ireS linle time for ""camplisbment. 

1. Tex~e Method: This ... thod of checkine bell tension consists ol meas~riDg the tor~e 
re~ired to slip tbe belt at the '01011 p~lIey and is accOOlplished a. folio ... : 

(a) Apply a tor~e indicatine wrench to the nut that attaches the pulley to the leaerator 
or alternator and tum it in iI clockwise direction. Observe the torque shown on the 
wrench at the instant the pulley slips. 
(b) Check the torq~e ,ndieated ,n step (2) with torque specified ,n the following chart. 

Width .f T .,~ •• Indicated at 
B.I, Co .. c1ition G.ne,ator or Alternator py lI.y 

3/8 inch New 11 to 13 ft. lbs. 
3/8 inch Used 7 to 9 ft. lb •. 
1/2 inch New 13 to 15 ft. Ibs. 
L 2 inch Used 9 to 11 ft. lbs. 

HOTE 

The higher tens:cn specified for a new belt is to compensate for 
the initial srretch thar rakes place as SOal as it iJ; operared. These 
higher tenslon values should not be applied to belts which pre
viously have been used. 

2. Deflection Method: Belt tension may be checked by measuring the amount of deflection 
caused by a predetermined amount of tenSlal; thIS is accomplished in the following manne:-: 

(a) Attach the hook of a small sprin,.seale to the belt at the approximate :ludi'oint 
between the :-ing gear support and the lenerator or altemator. 
(b) P,ll on the .eale until a reading oi 14 po~nds is obtained. (10 pounds ior used 
belts) 
(c) ~1easure ~he disrance tile belt has mo\o·ed Rith the 10 to 14 ?Ound load applied The 
disrance (deilection) should be 5."16 inch If less than 5/16 tnch. the belt is too tight. 

ELECTRICAL SYSTEM 
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9-9J. 5a'ricinJ III.....,.. The burery is located either ill the .".;ne compartment a""ched to the flreWtll 
or in the ~ cIirectIy aft of <he boa. COmplftllleDL Tbe baa:ery is endosed ill a sta.iN .. rred box 
widl a vent syso:em. and a drun when <be box is iIIIaJIed ill die fuaiItIe. The vent allows fresh lino enter 
the box and draw off fumes that may acaunalate due to the cbarJinl proem of the batm'y. Tbe drun is a 
plutic tube located on <he bonom side of the box which is normally dooed off widl a clamp and should be 
opened occasionally to drun off any &CCWllaiatian of uquid or dllriDJ d....m. of die box. The battery 
should be checked for fluid level. but "'us< not be fdled above the baff)., pl&= A hydrometer check should 
be performed to detcrmiJle the percent of ch"le present ill th. banery. All cOMectiOns m .... be clean and 
tight. If the battery is not up to normal clwJe. recha,.e stuti .. with a cIwJinI rate of four amperes and 
flnishin, with twO amperes. 

!l-94. Hydro ... ter RNdin, And lottery Charg. P .... nt. 

Hydr_ ..... R •• dlngs P.rcent .f Charg. 

1280 100 
1250 75 
1220 50 
1190 2S 
1160 Very linle ... eful capacity 

1130 Ot belo .. Discharged 

CAtrrlON 

External power should not be connected to or removed from &ircnft 
with master switch ON. 

9-9'. Charpng IIIttery. When recb"ling <he battery. it should be removed from <he airplane. (Ref.,. [0 

pangraph 9-97.) 
.. Remove cell caps and check fluid level 
b. Begin charsinl tate .. 2 amperes and flllishiDg with I unp ..... 
c. Should die battery boil 0Vtt. clean per paracraph 9-100. 
d. When battery is completely cha,.ecl, reinsu.Il in <he airplane. 

9-96. S_, Throup Elmmli Power Recepade Widl Airplane's Battery Ne.Iy Depleted. 
.. When using a 12 volt battery for external power sarting and the airpl.ne·, battery is ncatlv 

depleted. the following procedure should be uoed, 
1. Disconnect the airplane's battery at the negatiye terminal to prevent excessive loading of the 

external starring battery. 
2. Check tha, all of the airplane's electrieal equipment is tumed OFF. 
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3. Connect the .... emaI banery to the atemal pow .. receptacle; tum mut .. switcb ON and 
san engine uanl normal sta.r'tiJII procedure. 

4. Tum muter switch OFF; remove extemal battery. and then recoMect the battery at the 
neptive tcnninaL 

5. Tum mucor switeh ON. 
When storti", witb I po .... cart and tbe &irplaDe', banery is nearly depleted. the procedure in step • 

need not be followed.. The capacity of I power cart is B1fficient to stan an aircraft with a low battery. 

9-97. Removal And Innallation Of Baroery. (PA-Z4-I80, Serill Nos. 24-1 to ~4-102 incl.) The blrterv is 
located in the engIne computmcnt It the upper left side of the firewall. The ba.ttery may be remoycd by 
the following procedure, 

a.. Remove the left side and top cowl. 
b. Remove the cover of the box by removing the wi"!, nutl at the fore Uld aft sides of the cover. 
c. Dlsconncct the battery cables. 

NOTE 

Always remove the around cable rlnt and insull last to prevent 
a.cc:idcntal shon: circuiting or arcing. 

d. Lift the blrterv from the bo •. 
c. The barterv may be installed in reverse order' of removal. 

9-98 Removal And Installation Of Bartery. (PA-Z4-180 and PA-2 .... Z50. Serial :-los. 2 .... 103 and up. 
PA-Z .... 260. Serial :-los. 2~0 to 244H6. 244248 to 244299 Incl. Ind 24-1;83. 24-8403 .. d up. and 
PA·2~, Sma! :'lias. 26-1 and up.) The battery is located in the lower afr secrion of the fuselage directly 
aft of the baggage companment. The battery ma ... be removed bv the folLowi~ procedure: 

a. Remove the accns panel to the atr secrion of [he fuseLa!Je located at the aft of the bag,age 
compartment. 

b Remove the cover of the box by removmg wing: nuts at the fore and aft sides of the coyer 
c. Disconnect the batter ... cables. 

NOTE 

Alwavs remove the ground cable fine and install last to prevent 
accidenul sho" CltC'Ulring or arcing. 

d. Llft the batterv from the box. 
e. The batterv may be lI\suUed in reverse order of removal. 

ELECTRICAL SYSTEM 
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9-99. Removal And Installation Of Battery. IPA-24-2bO. Serial ",os 24-4~47. 24-4300 to 24-4782. 
24-4784 to 24-4803 incl.) The ballery i, located in the engine companment at the lower right side of the 
firewall. The ballery may be removed by the following procedure 

a Open the right cowl panel. 
b Remo'e the ballery box cover from the box by removing the cover and box retainer rod at the right 

'ide of the box Raise the cover enough to allow the box to be removed 
c Di,connect the battery cables 

",OTE 

Alwa~, remove the ground cable first and in'tall last to pr"ent 
accidental ,hort circuiting or arcing 

d Slide the box with ballery 10 the right and remove 
e The ballery may be installed in re'Orse order of removal 

9-IOU Battery Box Corrosion Prevention. The ballerv bo.' should be checked for spilled electrol, te or 
corrosion at each 50 hour inspection or at lea't every 30 days. whiche"r comes firs!. Should this be found in 
the box. on the terminal, or around the ballen. the ballen should be removed and both the box and ballen 
cleaned b,' the following procedure . . , 

a Open the drain clamp at the bOllom of the batten box or with the box removed. drain off am 
electrol, te that rna, have overflowed Into the box ' , 

b Clean the box and battery CorroSion effect' may be neutralized by appl~inga ,olution of baking 
soda and water mixed to a consistenc~ of thin cream The application of this mixture should be applied until 
all bubbling action has cea,ed 

CAl'TIO,\ 

Do not allow soda solution to enter baller~ 

c. Rinse the ballery and box with clean water and dn 
d As necessary. paint the ballery box with an acid resistant paint Allow paint to dry thoroughly 
e If installed, close the ballery box drain tube clamp 
f Reinstall the ballen 

9-101 Checking Eleclrical Switches And Circuit Breakers. Electrical switche, and circuit breakers. located 
on the lower portion of the instrument panel. control the navigation and instrument light" landing lights. 
electric turn and bank indicator and other electrical component' The circuit breakers automatically break 
the electrical circuit if an overload is applied to the sY'tems. thu, preventing ddmage to electrical Wifing To 
reset the circuit breakers. simply push in the bUllons Allo\\ ,ufficient time for cooling before reselling circuit 
breakers. The time for reselling circuit breakers may \a" considerably. depending on the nature of the 
overload and the temperature 

ISSt:ED: 8/18/72 
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1'-102. Naviption !.ish". 

9-103. Removal Of Wing Naviption !.ish'. 
I.. To remove bulb. remove the screws securing the pic"iB1as window. 
b. R~oye screws securing the lens retainer. 
c. Remove lens."d bulb. 

NOTE 

To remove the complete lamp assembly. the wing rip must be removed. 

9·IO~. Ins' larion Of Wing Navigation !.ishL 
a. I _ il bulb. lens and Ims retainer and secure WIth lppropriate screws. 
b. Place plexiglas wmdow in position on wing tip and secure w1th lppropnate screws. 

9·105. Removal Of Tail Naviption !.ish'. 

lens. 
a. To remove bulb. remove the scre'YiS securi"l the light UlCmbly to tne rudder tip and remove the 

b. Remove the bulb. 

NOTE 

To remove the complete light assembly unsolder the elecmcallcad from 
the base of the light assembly and disconnect the remaining elecmeal 
lead at the connector. 

9-106. Innallation Of Tail Naviption !.ishL 
•. Inst.1I bulb .nd lens in light usembly. 
b. Place light assembly in position on rudder tip and secure with appropriate SCTe\'IS. 

9·107 Removal Of Lamp In Anti<oUision Wing Tip StrObe !.ish'. The Iithts ue located in both wing tip. 
next to the navigJ.uonaJ lights. 

a.. Remove the screws securing the plexiglu window to the wing tip and remoye window 
b. Remove the screw securing the naVlla.nonaJ light cover a.nd remove CO'!eT. 

c. Remove the three screws securing naviga.tiona.! light bracket assembly and remove light assemblY 
d. Remove the strobe lamp by cutting the wires on the lamp beneath the mounang bncket. 
e. Remove the defecnvc Lamp. 
f. Remove and diKard the plug with the CUt wires from the electrical socket. 

ELECTRICAL SYSTEM 
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9-l08. Ia_n,rjon Of lAmp III AIni<OIlioiaa WinI np SINbe up .. 
.. Route the wires from the new lamp down throllJh the bole in the naviplional light bracket. 
b. Insert the wire .erminals in the plutic pi", .. pplied with the Dew lamp. Wire ""corelin, '0 the 

schematic diacram located in the electronics section. 
c. Position strobe lamp on naviprional liIht bracket. 
cI. Secure navigarional lipt ....... bly and brackft with appropriate scmn. 
e. Install naviplional liIh' cOYer and .. cure with appropriate scrnrs. 
f. Install plexillas window on wins rips and """'to with appropriate screws. 

9-109. Removal Of lAmp In AnD<oDllioD up .. The lip. ill located on the upper .. ction of the vertical 
fin. 

.. Loosen the screw in the clamp """'rins the lip. COYer. 
b. Remove the lip. coyer. 
c. Remove the def. :ive lamp from the socket. 

9-110. Troublnhootins Procedure Fot Anti<ollilion ADd W-.... np SINbe up. Systems. The mobe 
Iish' uscmbly functions as a condenser disclws< system. A condenser in the power IIIpply ill ch .... d '0 
approximately ~'O vola D.C. then c!isch ... ed &eroSI the Xenon flub tub. a. interYais approxima.ely ~5 
fluhes per minute. The condenser is parallel acrosa the Xenon flash tube whicb ill desisned '0 bold off the 
~so vola D.C appued until the flasb tube is aigered by an ... ternal pulR. This pulse is ....... ed by • 
saud na.e timi .. circuit in the power .. pply. 

When troubleshoorinl the mobe liJh. system. it mus< tint b. cietennined if the trouble is in the flash 
tube or .he power .upply. Replacement of the fluh tube will confirm if the tube ill defective. A normal 
openeng power system will emit an audible tone of 1 to 1.5 KHC. If there is no sound emitted check the 
system accordinl to the foUowin, insmactions. When aoubleshootiftl the system utilize the appropriate 
schematic in the manual. 

&. Ascertain the input voltag. at .he power .. pply is 12 vola. 

CAIlT10N 

When dixonncc:tint and connectina the power supply input connections 
do no. 1ft the connecrion revened. Reversed polarity of .he input 
yoltqe for JUSt an inan. will permanently damage .be power supply. 
The reversed polarity deszroys a protective diode in the power supply. 
cousi .... If-desttuction from overheatins of the powet IIIpply. Thi. 
dunage is sometima not immediately a.pparent. bu.t will cause failure of 
the system in time. 

b. Check for malfunction in interconnecting cables. 
1. Ascertain pins 1 and 3 of interCOMecti .. cable are no. revenccl. 
2. Using an ohmmeter check continuity between pin 1 and 3 of intm:onnecting able. If you 

obtain a reading on the meter .he able is shorted and should be replaced. 
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"aTE 

A short of the type described in steps I and 2 "ill not cause perma
nent damage to the power supply but the sy"em will be inoperati,e 
if such a short exists. A,oid any connection between pins I and 3 of 
the interconnecting cable as this will discharge the condenser in the 
power supply and destroy the trigger circuit 

CAUTIO" 

When disconnecting the power supply allow five minutes of bleed 
down time prior to handling the unit 

c Check interconnecting cables for shorts 
I Disconnect the output cables from the power supply outlets. 
2 The following continUity r 'ecks can be made with an ohmmeter 
3 Check for continuity bet .'n the connectors of each interconnecting cable by checking from 

pin I to pin I. pin 2 to pin 2. and pin 3 to pin J When making these checks if no continuity exists the cable is 
opened and should be replaced 

4 Check continuity between pins I and 2. I and J. and 2 and J of the interconnecting cable II 
l"ontinuit,· exists between any of these connections the cable is shorted and should be replaced 

5 Check for continuity from pins I. 2 and 3 to airplane ground If continuity exi", the canle i, 
shorted and should be replaced 

d Check the tube socket assembly for shorts 
I Disconnect the tube socket assembly of the anti-collision light from the interconnecting cabk 
2 The following continUity checks can be made with an ohmmeter 
3 Check for continuity between pin I of amp connector to pin I of tube socket. pin 2 of a. 

connector to pins (, and 7 of tube socket and pin J of amp connector to pin 4 of tube socket When makl. 
these tests if no continuit, eXISt' the tube socket a55embl, is opened and should be replaced 

9-111. Installation Of Anti-Collision Light. 
a Plug in new lamp using correct number 
b Replace light cover. 
c Tighten screw in clamp to secure light cover 

9-112 Troubleshooting. Troubles peculiar to the Comanche electrical system are listed in Table IX-III at 
the back of this section along with their probable causes and suggested remedies The wiri ng diagrams included 
in this manual will give a physical breakdown of the different electrical circuits used in this airplane. (Refer to 
Table IX-IV) 

After the trouble has been corrected. check the entire electrical sy"em for security and operation of its 
components 

REVISED: 4/10/81 
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TABLE IX~1. CIRCUIT LOAD CHART (MOOELS PRIOR TO (970) 

Load 

1. Landini gear indicator li&hts 

2. Navigation lights (4) 

3. Instrument light. (1) 

4. Glar ban lights (21) 

5. Dome light. (2) 

6. Stoll womllli lamp (G.E. 1815) 

,. Landing light. (2) 

S. Rotating beacal 

9. ~a5ter solenoid coil 

10. Landing .. ar solenoid 

11. Starter solenoid 

1.2. T:un and !lank 

13. Pito, heate, (85 watt) 

14. Cigar lighte, 

15. Landing gear nom 

16. Cil remperat'u.re 

17. Foel gauges (2) 

la. Electnc fuel pump(s) 
PA·24-lS0 (1) 
PA·24·250 (2) 
PA·24-260 (Carb, 2) 
PA·24·260 (F. I.. 1) 
PA·24-100 (1) 

ELECTRICAL SYSTEM 
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Cu".nt (0"') ot 
1~.3 Vol .. 

0.1 

5.6 

1.0 

1.68 

1.8 

0.2 

15.4 

4.8 

0.68 

2.6 

10.0 (at 12 vott.) 

0.9 

i.2 

" , , .-

0.7 

~e,li,ible 

1.0 

0.6 
1.2 
1.0 
i.O 
8.5 
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TABLE IX-II. CIRCUIT LOAD CHART (MODELS PRIOR TO 1870) (cant.) 

L.d 

19. Omnilator 

20. Sim pie xer 

21. ADF-12 

22. Sun Air (Tranamit) 
Sun Air (Receive) 

23. Mark V 

24. Mark V and VOA-3A 

25. Mark VI 

26. Mark X 

27. Mark xn 

28. VOA-4 

29. \'OA-5 

30. VOA-<j 

31. ADF-T-12 B 

32. Narco L'OI-2A 

33. Narco UDI-3 

34. Piper PTR-I 

35. AutoControl 

36. AutoControl II 

37. AluMatic n 

38. Eleculc trim 

3D4 

Current (.lOp) at 
1 •. 3 V.It. 

4.9 

3.9 

5.6 

10.5 
3.5 

6.8 

9.3 

3.65 

12.10 

11.0 

.36 

.36 

.40 

.70 

8.0 

6.5 

6.45 

1.0 

.02 

.30 

1.40 
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TABLE IX·I1A. CIRCUIT LOAD CHART (MODELS 1970 AND LATER) 

CIRCUIT 

CoH ... CTC. 

GEA. SOL. 

,NST LT'S 

NA'~ 
"'OL A 

lelG. LIGHT!RI 

AL r FIELD 

GEA. 

~. , 

""'" .e TR'M 

cve • O'L TEMP 

'AV CO .. 

AO' 

"'. 
>c: 
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"'"'5 e C 
.. 0: 

;Sz ..... -
e "I - OJ ..... -

JO 

, 
• 

'0 

IS 

, 

5 

'. 

, 

• 
5 

ITEM 

~ 
, MCTC. 

~;':; G~: -::; :~. ~I!I.oo.-~ A "_. 
I ~~ILOTCOHSOU~ ~::~ IALT.II'I' 

ROCKER SWITCH LIGHTS 
COMP", LICiHT 
OMNI COUPLER LIGHT 

~aCLrLIGH'" 

I TA'~~~HT .'07' 
I STA.T , 

~L~';;;. 'V 

ALL T:;'~A' C. "E~ LT.E .... v. 

BHOR. 

~ 
,UO_(;T"'0 .. TCH TR'" S.R'~~HT 

~, I , 
'UEL QUAN " 'HUO. O'L Tl!MP 
~'.CNT.'EA. , .... ,,. 

TRANSeEIVER 
MK·,8 

TRANCEIVER 
VC ... .a OUNI INDICATOR 
VOA-IOUNIINDICATQPI 
VO"'.,,,, O. VCA. , .T". , 
aEND'x AD' r12C 

<lNG ..... AD' , 
I ~;~~~p::T12 MA~~~:~~~CON 
I <lNG AUO'O , <A·" 

PIIAFICO AUDIO JUNCTION BOx vpn. 
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.. ICUnn" .. ,· ~n ••• e !3 . 

! p~ IPER UNIT 'u.,.. 
! = ~ ~ IN AMPERES AT ·H 

12.0V. i ~ ii III 14.3V . 
, ... ,., "'0 

, ~:: ;: , Oll O.l:l 
0 008 009 

AS INITL. 0.08 0.00 , 008 009 

AS'!.,.L ~: 008 
009 

, '00 ::~ , ., , aoo '000 , 00 , • .1'" 7"" 

, .'''.,.EM 2.'7 ". 
-7.1l a" --, 0.70 0 

~ 00 

:- ~.~ ~. 

,. 
-iGli,Oup ~.~~ . ~: 

... ,n .Ol .,. 
.CV 00' 47. 

XMITT 421 SO, 
.CV 013 075 

0," 009 
0," 029 

- -
088 07. 

0 
0.a7 '04 

~ :~ ~ ;~ , 096 , ,. , 
0" 027 
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TABLE IX·IIA. CIRCUIT LOAD CHART (MODELS 1910 AND LATER) (cant.) 

ii ~ i .. 
CURRENT DRAIN :: Q . .. '" z z z PER UNIT (MAX.I 

CIRCUIT .. '" ITEM :I;:c> 
5 Q Z ... C ~ ~ IN AMPERES AT .. .. - Q "'-j .. 
! ~ i H;o S 12.0 V_ 14.3 V. .. .. -

AlP IAUTQPILDT1 5 iALorlMATte 1118 '301 '&0 
iAUTOCONTROL III O~ 0.96 

QO"OEA 5 iHARce A.T5-A OA An·A, .78 209 
iNAACO UAT-1 3_00 3.63 

CME '0 iHARC:) uDI'" OISTANCE MEASuRING eoulP , .. '77 

TABLE IX-III. LAMP REPLACEMENT GUIDE 

Lucation Piper Part So_ 

Tail SaVlgacion Light 7 53 ~31 
Win, ~a\·;g1tion Lig~c 751381 
Rotating Beacon (Grimes) '752 307 
Routing Bncon (Whelen) i;1448 

La.r.d.ng Light ~72 661 
instr"'.1ment Post LigMts 472037 
Gear Indicator Light! ~72 OH 
Stoll W.min~ Li~r.t 472037 
Comrass Li,:ht ~72 054 
Dome Light 472036 
Dome Light ~72 038 
Instrument PInel Light ~72 038 
Readang Ltg-ins ~72 026 

3D6 

urnp So 

1073 
15 12 

\\'R.\\-44 

~509 

3)0 
GE J 30 

330 
GE 330 

89 
9) 
9) 

90 
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04/01/09 IX - ELECTRICAL SYSTEM
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Table IX-IV.  Electrical Schematic Index

Figure No. Grid No.
COMFORT SYSTEM - Cigar Lighter 

(PA-24 All Models, EXCEPT PA-24-260 S/N 24-4783, 24-4804 & Up) 9-30 3D13
COMFORT SYSTEM - Cigar Lighter (PA-24-260 S/N 24-4783, 24-4804 & Up) 9-31 3D13
ELECTRICAL POWER - Alternator, 85 Amp. 

(PA-24-260 S/N 24-4000 To 24-4782, 24-4784 To 24-4803) 9-73 3E8
ELECTRICAL POWER - Alternator, 85 Amp. 

(PA-24-260 S/N 24-4783, 24-4804 & Up) 9-75 3E9
ELECTRICAL POWER - Alternator, 85 Amp. (PA-24-400 S/N 26-2 & Up) 9-74 3E8
ELECTRICAL POWER - External Power Supply 9-88 3E21
ELECTRICAL POWER - Generator, 35 Amp. (PA-24-180 S/N 24-1 To 24-102) 9-69 3E6
ELECTRICAL POWER - Generator, 35 Amp. 

(PA-24-180 & PA-24-250 S/N 24-103 To 24-655) 9-70 3E6
ELECTRICAL POWER - Generator, 35 Amp. 

(PA-24-180 & PA-24-250 S/N 24-656 To 24-2201) 9-71 3E7
ELECTRICAL POWER - Generator, 50 Amp. 

(PA-24-180 S/N 24-2202 To 24-2298) (PA-24-250 S/N 24-2202 & Up) 9-72 3E7
ENGINE SYSTEM - Ignition (PA-24-180 S/N 24-2299 & Up; 

PA-24-250 S/N 24-2202 & Up; PA-24-260 S/N 24-4000 To 24-4782,
24-4784 To 24-4803; PA-24-400 S/N 26-2 & Up) 9-76 3E10

ENGINE SYSTEM - Ignition (PA-24-260 S/N 24-4783, 24-4804 & Up) 9-77 3E10
DE-ICE - Pitot Heat 9-28 3D13
FLAP SYSTEM - Flap Motor, Flap Solenoid & Indicator 

(PA-24-250 S/N 24-2844 & Up; PA-24-260 S/N 24-4000 & Up) 9-67 3E5
FLAP SYSTEM - Flap Motor, Flap Solenoid & Indicator (PA-24-400 S/N 26-2 & Up) 9-68 3E5
FUEL SYSTEM - Pump (PA-24-180 S/N 24-1 To 24-2201) 9-49 3D21
FUEL SYSTEM - Pump (PA-24-180 S/N 24-2202 To 24-3284) 9-51 3D21
FUEL SYSTEM - Pump (PA-24-180 S/N 24-2844 & Up) 9-53 3D22
FUEL SYSTEM - Pump (PA-24-250 S/N 24-103 To 24-655) 9-50 3D21
FUEL SYSTEM - Pump (PA-24-250 S/N 24-656 To 24-2201) 9-49 3D21
FUEL SYSTEM - Pump (PA-24-250 S/N 24-2202 To 24-2843) 9-52 3D21
FUEL SYSTEM - Pump (PA-24-250 S/N 24-2844 & Up) 9-54 3D22
FUEL SYSTEM - Pump (PA-24-260 S/N 24-4000 To 24-4782, 24-4784 To 24-4803) 9-55 3D22
FUEL SYSTEM - Pump (PA-24-260 S/N 24-4783, 24-4804 & Up) 9-57 3D23
FUEL SYSTEM - Pump (PA-24-400 All) 9-56 3D22
INDICATORS - CarQuretor Air Temperature 

(PA-24-180 & PA-24-250 S/N 24-656 To 24-2201) 9-80 3E13
INDICATORS - Carburetor Air Temperature 

(PA-24-180 & PA-24-250 S/N 24-2202 To 24-2843) 9-81 3E13
INDICATORS - Carburetor Air Temperature 

(PA-24-180 & PA-24-250 S/N 24-2844 & Up) 9-82 3E13
INDICATORS - Exhaust Gas Temperature 

(PA-24-260 S/N 24-4000 & Up) 9-83 3E13
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TABLE IX-IV.  ELECTRICAL SCHEMATIC INDEX (cont.)

Figure No. Grid No.
INDICATORS - Flap Position 

(PA-24-250 S/N 24-2844 & Up; PA-24-260 S/N 24-4000 & Up) 9-67 3E5
INDICATORS - Flap Position (PA-24-400, S/N 26-2 & Up) 9-68 3E5
INDICATORS - Fuel Gauge, Oil Temperature Gauge 

(PA-24-180 & PA-24-250 S/N 24-1 To 24-655) 9-36 3D15
INDICATORS - Fuel Gauge, Oil Temperature Gauge 

(PA-24-180 & PA-24-250 S/N 24-656 To 24-2201) 9-37 3D15
INDICATORS - Fuel Gauge, Oil Temperature Gauge 

(PA-24-180 & PA-24-250 S/N 24-2202 To 24-2298) 9-38 3D15
INDICATORS - Fuel Gauge, Oil Temperature Gauge 

(PA-24-180 & PA-24-250 S/N 24-2299 To 24-2843) 9-39 3D16
INDICATORS - Fuel Gauge, Oil Temperature Gauge 

(PA-24-180 SI N 24-2844 & Up) 9-40 3D16
INDICATORS - Fuel Gauge, Oil Temperature Gauge, Cylinder Head Temperature 

(PA-24-250 S/N 24-2844 & Up) 9-41 3D17
INDICATORS - Fuel Gauge, Oil Temperature Gauge, Cylinder Head Temperature 

E.G.T. (PA-24-260 S/N 24-4000 To 24-4782, 24-4784 To 24-4803) 9-42 3D18
INDICATORS - Fuel Gauge, Oil Temperature Gauge, Cylinder Head Temperature,

E.G.T. (PA-24-260 S/N 24-4783, 4804 & Up) 9-43 3D18A
INDICATORS - Fuel Gauge, Oil Temperature Gauge, Cylinder Head Temperature,

E.G.T. (PA-24-400 S/N 26-2 & Up) 9-44 3Dl9
INDICATORS - Turn and Bank (PA-24-180 & PA-24-250 S/N 24-1 To 24-2843) 9-45 3D20
INDICATORS - Turn and Bank (PA-24-180 & PA-24-250 S/N 24-2844 & Up) 9-46 3D20
INDICATORS - Turn and Bank (PA-24-260 All) 9-47 3D20
INDICATORS - Turn and Bank (PA-24-400 S/N 26-2 & Up) 9-48 3D20
LANDING GEAR - Gear Motor, Solenoid & Indicator Light 

(PA-24-180 S/N 24-1 To 24-102) 9-84 3El4
LANDING GEAR - Gear Motor, Solenoid & Indicator Light 

(PA-24-180 & PA-24-250 S/N 24-103 TO 24-655) 9-78 3E11
LANDING GEAR - Gear Motor, Solenoid & Indicator Light 

(PA-24-180 & PA-24-250 S/N 24-656 To 24-2201) 9-79 3E12
LANDING GEAR - Gear Motor, Solenoid & Indicator Light 

(PA-24-180 & PA-24-250 S/N 24-2202 & Up) 9-85 3E15
LANDING GEAR - Gear Motor, Solenoid & Indicator Light 

(PA-24-260 S/N 24-4000 To 24-4782, 24-4784 To 24-4803) 9-87 3E19
LANDING GEAR - Gear Motor, Solenoid & Indicator Light 

(PA-24-260 S/N 24-4783, 24-48Q4 & Up) 9-86 3E17
LANDING GEAR - Gear Motor, Solenoid & Indicator Light 

(PA-24-400 All) 9-87 3E19
LIGHTING SYSTEM - Anti-Collision, Rotating Beacon 

(PA-24 All Models) 9-29 3D13
LIGHTING SYSTEM - Dome (PA-24-180 & PA-24-250 S/N 24-1 To 24-655) 9-36 3D15
LIGHTING SYSTEM - Dome (PA-24-180 & PA-24-250 S/N 24-656 To 24-2201) 9-37 3D15
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TABLE IX-IV.  ELECTRICAL SCHEMATIC INDEX (cont.)

Figure No. Grid No.
LIGHTING SYSTEM - Dome (PA-24-180 & PA-24-250 S/N 24-2202 To 24-2298) 9-38 3D15
LIGHTING SYSTEM - Dome (PA-24-180 & PA-24-250 S/N 24-2299 To 24-2843) 9-39 3D16
LIGHTING SYSTEM - Dome (PA-24-180 S/N 2844 & Up) 9-40 3D16
LIGHTING SYSTEM - Dome (PA-24-250 S/N 2844 & Up) 9-41 3D17
LIGHTING SYSTEM - Dome 

(PA-24-260 S/N 24-4000 To 24-4782, 24-4784 To 24-4803) 9-42 3D18
LIGHTING SYSTEM - Dome (PA-24-260 S/N 24-4783, 4804 & Up) 9-43 3D18
LIGHTING SYSTEM - Dome (PA-24-400 S/N 26-2 & Up) 9-44 3D19
LIGHTING SYSTEM - Landing (PA-24 All Models) 9-35 3D14
LIGHTING SYSTEM - Landing Gear Indicator (PA-24-180 S/N 24-1 To 24-102) 9-84 3E14
LIGHTING SYSTEM - Landing Gear Indicator 

(PA-24-180 & PA-24-250 S/N 24-103 To 24-655) 9-78 3E11
LIGHTING SYSTEM - Landing Gear Indicator 

(PA-24-180 & PA-24-250 S/N 24-656 To 24-2201) 9-79 3E12
LIGHTING SYSTEM - Landing Gear Indicator 

(PA-24-180 & PA-24-250 S/N 24-2202 & Up) 9-85 3E15
LIGHTING SYSTEM - Landing Gear Indicator 

(PA-24-260 S/N 24-4000 To 24-4782, 24-4784 To 24-4803) 9-87 3E19
LIGHTING SYSTEM - Landing Gear Indicator 

(PA-24-260 S/N 24-4783, 24-4804 & Up) 9-86 3E17
LIGHTING SYSTEM - Landing Gear Indicator (PA-24-400 All) 9-87 3E19
LIGHTING SYSTEM - Navigation & Instrument (PA-24-180 S/N 24-1 To 24-102) 9-59 3D23
LIGHTING SYSTEM - Navigation & Instrument 

(PA-24-180 & PA-24-250 S/N 24-103 To 24-2201) 9-60 3D24
LIGHTING SYSTEM - Navigation & Instrument 

(PA-24-180 & PA-24-250 S/N 24-2202 To 24-2843) 9-61 3D24
LIGHTING SYSTEM - Navigation & Instrument (PA-24-180 S/N 24-2844 & Up) 9-62 3E1
LIGHTING SYSTEM - Navigation & Instrument (PA-24-250 S/N 24-2844 & Up) 9-63 3E1
LIGHTING SYSTEM - Navigation & Instrument 

(PA-24-260 S/N 24-4000 To 24-4782, 24-4784 To 24-4803) 9-64 3E2
LIGHTING SYSTEM - Navigation & Instrument 

(PA-24-260 S/N 24-4783, 24-4804 & Up) 9-66 3E4
LIGHTING SYSTEM - Navigation & Instrument (PA-24-400 S/N 26-2 & Up) 9-65 3E3
LIGHTING SYSTEM - Turn and Bank (PA-24-180 & PA-24-250 S/N 24-1 To 24-2843) 9-45 3D20
LIGHTING SYSTEM - Turn and Bank (PA-24-180 & PA-24-250 S/N 24-2844 & Up) 9-46 3D20
LIGHTING SYSTEM - Turn and Bank (PA-24-260 All) 9-47 3D20
LIGHTING SYSTEM - Turn and Bank (PA-24-400 S/N 26-2 & Up) 9-48 3D20
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TABLE IX-IV.  ELECTRICAL SCHEMATIC INDEX (cont.)

Figure No. Grid No.
WARNING SYSTEM - Stall (PA-24-250 S/N 24-103 To 24-655, 24-2202 & Up; 

PA-24-260 S/N 24-4000 To 24-4782, 24-4784 To 24-4803; 
PA-24-400 S/N 26-2 & Up) 9-32 3D14

WARNING SYSTEM - Stall (PA-24-260 S/N 24-4783. 24-4804 To 24-4934) 9-33 3D14
WARNING SYSTEM - Stall (PA-24-260 S/N 24-4935 & Up) 9-34 3D14
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TABLE IX·Y. ELECTRICAL WIRE COOING 
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RP 
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ELECTRICAL SYSTEM 
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P14A 20 

ORCUIT FUNCTION LEITER 

WIRE NUMBER 

IRE SEGMENT LEITER 

_£REGAUGE 

CIRCUITS 

AUTOMATIC CONTROLS 

COl'rrROL SURFACE 

ENGINE INSTRUMENT 

FLIGHT INSTRUMENTS 

LANDING GEAR SYSTEM 

HEATER. VENTILATING 

IGNITION SYSTEM 

LIGHTING SYSTEM 

CIGAR LIGHTER 

PRIMAR Y POWER 

ALTERNATOR FIELD 

FUEL AND OIL 

RADIO GROUND 

RADIO POWER 

RADIO .. HJDIO AND INTERPHONE 
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TABLE IX·V!. ELECTRICAL SYMBOLS 

BATTERY KNIFE C~CTOIIS 

-:;:4 1111111-1 --~»)---I 

Al.TERNATOR 

SOI.[NOID 

--<f-

PNuEMATlC 
SWITCH 

PRES5.- N.C. 
OR 

VACUUM - N.D. 

SWITCH 
TYP[ 

PRESS. - N.D. 
OR 

VACUUM - N.C. 

BUS BAR 

ELECTRICAl. CLUTCH 

)) 

TERMINAl..l.OCK POTUrrIOMETEII 

0 0 

0 0 

0 0 

0 0 

l.AMP 

ZENER 
DIODE DIODE fUSE RESISTOR 

IlJTT CONNECTORS 

~~ 
SHIEl.DED CC»IDUCTORS r I J n 
~ -*-

CC»IDUCTORS 
l' 

• 

NOISE 
FIL TER 

-CONDUCTORS: CROSSINGS AND JUNCTIONS OF CONDUCTORS. 
THE DOT AT THE INTERSECTION INDICATES A JOINING OF 

CONDUCTORS. 

SWITCH 
PUSH· BUTTON 

SWITCH 

GROUND 

SHIEl.DED CONNECTOR 

JI4(-+~ --<(( n I 
rl..---«~ 

SOLENOID 
VALVE 

e 
REVISED: 11/1/82 
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Figure 9-42.  Fuel Gauge, Oil Temp. Gauge, Dome Light, CHT Gauge, and EGT Indicator
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Figure 9-43.  Fuel, Oil Temp. Gauge, Dome Light, CHT Gauge, and EGT Indicator
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Figure 9-85. Gear Motor, Solenoid, and Indicator Lights
(PA-24-180 and PA-24-250 S/N’s 24-2202 & Up)
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Figure 9-86. Gear Motor, Solenoid, and Indicator Lights
(PA-24-260 S/N’s 24-4783 and 24-4804 & Up)
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Figure 9-87. Gear Motor, Solenoid, and Indicator Lights
(PA-24-400 (All) and PA-24-260 (S/N’s 24-4000 thru 24-4803, less 24-4783))
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AIIn 

EXTERNAL 
POWEft 
"ECEPTACL.£ --)~--. 
~ 

EXTERNAL ~ 
POWE A MASTER 
t SAFETY) CON TAe .QA 
REL.AY .........--_ 

)-----:,.I-~I~--t:;;::2:g.-'_,oyf; -------"~ I':: '-~ 
./ -;1 

TO BUS BAR a STAATEPit CIRCUIT 

• - filA·a4 .aLL. "'ODELS (OPTIONAL) 
• NL. __________________________________________________________________ -J 
~ ~ 

FIGURE 9-31. EXTERNAL POWER SUPPL Y 
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Troubl. 

Discbarged "" Itery. 

Beltery life is short. 

Cracked cen jars. 

ELECTRICAL SYSTEM 
ISSUED: 8/18172 

PIPER COMANCHE SERVICE MANUAL 

T ABLE IX. VII. TROUB LESHOOTIHG 

e.u •• R ... ody 

BATTERY 

Battery W'om out. Replace bottery. 

ChUJiDI nile not set Reset. 
riabt. 

DischarliDl rate too Remove load when pneratcr 
""at. is not eharainl and re-

duce use of starter. etc" 
on croWld; use extemal 
pow.r wherever possible. 

St_.dinl too long. Remove and recherle 
bottery if left in unused 
aifl)Lane 3 weeks or more. 

Equipment left aD Remove and recharge. 
accidentally. 

Impurities in electrolyte. Replace. 

Short circait (ground) in Check wiring. 
wiriDg. 

Broken cell partitions. Replace. 

Overcb_r .. due to level Maintain electrolyte level. 
of electrolyte being 
below top of pl_tes. 

Heavy discbarle. Remove loads when gen· 
erator is not charging. 

Sulfation due to disuse. Replace. 

Impurities in electrolyte. Replace battery. 

Low charging rate. Adjust voltage regulator. 

Hold·dow, bracket loose. Replace battery and tighten. 

Frozen battery. Replace. 

3 E22 
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TABLE IX· VII. TROUBLESHOOTING (COftt) 

Tr •• bl. e.ul. 

CompoWld on top of Charpng rate '00 higb. 
ballery ",elts. 

Electrolyte runs out of Too much .. ater added to 
vent plugs. battery and charging 

ra'e '00 high. 

Excessive corrosion Sp,llage froID over-filling. 
inslde container. 

Vent lines leaking or 
clolled. 

Charging ra.e '00 high. 

Battery freezes. Discharged battery. 

I 
Wa.er added and battery 

not charged Immedl~ 
•• ely. 

Leakinl battery jar. Frozen. 

Battery polarity reversed. Connected backwards on 
aift)lane or charger. 

Battery C CIIsumes excessi ve Char ling r •• e '00 higb 
water. (if In all cells). 

Cracked jar (one cell 
only). 

GENERATOR 

Generator operating If the voltage is low. the 
within rat~ speed generator is operating 
range but voltage on resldual magnetism. 
output low. 

3 E23 

R ..... y 

Reduce charging ra.e by 
adjus.ing vol'age 
regulator. 

Drain ..,d keep at proper 
level and adjust voltage 
regulator. 

Use care in adding water. 

Repair or clean. 

Adjust voltage regulator. 

Replace. 

Always recharge ballery for 
1/2 hour followlng 
addition of water in 
freezing weather. 

Replace. 

Ballery should be slowly 
discharged completely 
and then charged correctly 
and tested. 

Correct charging rate. 

Replace ba!!ery. 

Check for loose or high 
reSlstance connectlons; 
clean and tighten. 

ELECTRICAL SYSTEM 
ISSUED; 8/18/72 



Troubl. 

Generator operating 
within rated speed 
range but voltage 
output low. (cont) 

ELECTRICAL SYSTEM 
ISSUED: 8118n2 

PIPER COMANCHE SERVICE MANUAL 

TABLE IX-VII_ TROUBLESHOOTING (cont) 

Cau •• R ..... , 

L.oose or hiab-resistance C lean and ti Ihten all 
electrical connectioas. electrical connections. 

Brushes -.z;cessively worn. Whea brush wears down to 
112 inch. replace .,ith 
a new one. 

CAUTION 

Do not use abrasives 
of any deSCription in 
seating the bnlSbes. 

Brushe. binding in the The brushes should be • free 
brush boxes. fit without eJ:cessive side 

play in the brusb boxe •. 
Binding brushes and the 
brush boxes should be 
wiped clean with a cloth 
moistened in Varsol or 
undoped ,asoline. 

Excessive side play of Repl~ the brushes as 
brushes in brush boxes. outlined above. 

Brusbes not properly Reseat bNShes as outlined 
seated. above. 

Low brush spring tension. Brush spring should be.r 
centrally on the top of 
the brushes. insuring full 
brush contact .it~ the 
face of the commutators. 

Dirty commutator. Clean the commutator with 
a cloth moistened in 
Varsol or I.Indoped gaso-
line. 

Scored or iJitted com- Tum down commutator or 
mutator. replace armature. 

3 E24 



PIPER COMANCHE SERVICE MANUAL 

TABLE IX-VII. TROUBLESHOOTING (c_) 

TrouDI. Cou •• 

Generator operating Shorted or open armature 
within rated speed. coils. 
range but voltale 
output 10". (cont) 

Improper operation of the 
voltage !ellUlator. 

Generator operating WiriDl not properly 
within rated speed connected. 
ranee but voltmeter 
indicates zero. 

Grounded or open field 
cOlI assembly. 

Generator operating Unstable operation of 
within rated speed the voltage reculator. 
range. but voltage Same as "Generator 
output is erratic. operating within rated 

speed range but voltage 
output low", above. 

ExceSSive sparking at Same as 'IGenerator 
generator brushes. operating within rated 

speed range but yoltage 
output low", above. 

Generator operating Generator field magnetized 
within rated speed in the wrODI direction. 
range but system am-
meter relds off scale. 

System ammeter fluctuates Generaun, system is over-
excessively .hen in- loaded. 
dieating rated load. 

Improper operation of gen-
erator reverse-current 
relay. 

Loose connections. 

3 Fl 

R ...... y 

Replace lenerator or arm-
sture. 

Adjust rellUlator. 

See electrical system wiring 
diagram. 

Remove the generator and 
replace with one known 
to be in good condition. 

Replace voltage rellUl.tor. 
Use remedy under "Gen-
erator operating within 
rated speed range but 
voltage output low". 
above. 

Use remedy under "Generator 
operating within rated 
speed range but voltage 
output low", above 

Flash field with. jumper 
wire on reBulator between 
generator and battery. 

Check the system for 
abnormal load •. 

Readjust to operate i'roperiy 

Ti&hten connections. 

ELECTRICAL SYSTEM 
ISSUED: 8/18172 
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TABLE IX· VII. TROUBLESHOOTING (con') 

Trouble 

Bumed·out system am-
meter or line fuse. 

No output from alternator. 

Reduced output from 
alternator. 

Motor fails to operate. 

I , 
! , 
i 

I 

ELECTRICAL SYSTEM 
ISSUED: 8/18172 

Caus. 

Discharged battery. 

Defective wiring. 

ALTERNATOR 

Malfunction of alternator I 
alternator output circuit 
or field circuit. 

Open diode. 

STARTER 

Low battery charge. 

Defective or improper 
wiring or loose 
connections. 

Defective starter solenoid 
or control switch. 

Binding, worn, or improperly 
seated brush, or brushes 
with excessive side play. 

3 F2 

Remedy 

Replace with. fully 
charged battery. 

Replace all defective Wiring. 

Check alternator output and 
field circuits. Refer to 
Paragraph 9-44. 

Check alternator. Refer to 
Paragraph ~44. 

Check alternator. Refer to 
Paragraph ~44. 

Check and recharge if 
necessary. 

Refer to electrical wiring 
diagram and check all 
wiring. 

Replace faulty unit. 

Brushes should be a £ree £it 
in the brush boxes without 
excessive side play. Bind· 
ing brushes and brush 
boxes should be wiped 
clean with a gasoline 
(undoDed) moistened cloth. 
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TABLE IX·VII. TROUBLESHOOTING (COIIt) 

Troubl. Cau •• 

Motor fails to operate. 
(cont) 

Dirty commutator. 

Shorted, grounded, Or 
open armature. 

3 F3 

Remedy 

A new brush should be 
run in until at least SO 
percent seated; hoYiever. 
if facilities are not avail-
able for running in brushes, 
then the brush should be 
properly seated by insert-
ing a strip of number 0000 
sandpaper between the 
brush and commutator. 
with the sanded side next 
to the brush. Pull sand· 
paper in the direction of 
rotation, being careful to 
keep it in the same contou 
as the commutator. 

CAUTION 

Do not use coarse 

sandpaper or emery 
cloth. After seating, 
clean thoroughly to 
remove all sand Bnd 
metal particles to 
prevent excessive 

wear. Keep motor 
bearing free from 
sand or metal par-
ticles. 

If commutator is rough or 
dirty. smooth and polish 
with number 0000 sand-
paper. If too rough and 
pitted, remove and turn 
down: Blowout all par-
ticles. 

Remove and replace with an 
armature known to be in 
good condition. 

ELECTRICAL SYSTEM 
ISSUED: 8/18172 
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Trouble 

:\lotor fails to operate. 
(conI) 

Low motor and cranking 
spe-ed 

Excessive arcing of 
motor brushes 

Excessi\'e wear and 
arcing of motor 
brushes 

ELECTRICAL SYSTEM 
ISSUED: il/18/n 
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TABLE IX-VII. TROUBLESHOOTING (cant) 

Cause Remedy 

Grounded or open field Test, repair if possible or 
circuit. replace with a new part. 

Worn, rough, or improperly Disassemble, clean, inspect. 
lubricated motor or and relubricate. replacing 
stnter gearing. ball bearings if worn 

Same electrical causes as Same remedies listed for 
listed under "Motor these troubles. 
fails to operate". 

Binding, worn, or improperly See information abo\'e dealing I 
seated brush or brushes WIth this trouhle 
with excessive side play 

Dirty commutator, rough, Clean as Ql!.' .,ted above. 
pitted, or scored. 

Rough or scored com- Remove and turn com!Tlutator i 
mutator down on a lathe i 

I 
Armature asse-mbly not Reface commutator 

, 
I 

concentric I 
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SECTION X 

CABIN HEATER AND VENTILATOR SYSTEM 

10-1 General 
10-3 Heater Maintenance 

ISSUED: 8118172 

• 3 F6 

Aerofiche 
Grid No. 

3FB 
3FB 
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PIPER COMANCHE SERVICE MANl:AL 

SECTIO" X 

C"-BI" HE,HER A"D VE"TILATOR SYSTEM 

I 0-1 General. 

IO-~ Heat for the cabin of the Comanche IS prO\ided bY a hot air exchanger in"alled on thee',haust mumn 
On the PA-24-IXO and PA-24-250. fresh air enters the engine compartment through the u[_per portion of 
the nose cowling. passes 0\ er the engine" nd ts ,ented to the heater muff through a fIe,ible hose located on the 
baffling at the rear of the engine On the PA-24-260 and PA-24-400. air enters through the lower portion of 
nose CO\' I and is directed through fie,ible hoses to the muffler shroud The air IS then heated and \ented IOta 
the cabin area through a \alse which can be controlled from the instrument panel When the \alse is 
completel\ closed off. the heated air is \ented back into the engIOecompanment The heater outlt't in the cabin 
is located at the top of the nr"e wheel houStng on earl; PA-24-IRO and PA-24-250 models and along each ,ide 
of the fuselage on late PA-24-180 and PA-24-250 models as well as all PA-24-211O and PA-24-400 aircraft 
Control for the heater "stem is located on the right panei. below the instruments The "indshield is kept clear 
of fro". ice. etc b\ a defroster system" hich operates from the heater muff. but has an indi\ idual control 

Fresh air for earl; PA-24-ISO and PA-24-250 models is supplied to the cabin b\ adiustable lentilators 
located he..;ide each Iioeat. and one larger \entilator located under the instrument panel on the kh sid~ of the 
cabin 

For the late PA-24-180 and PA-~4-250 aircraft. fresh air is supplied b\ \entilators located bestdc each 
seat and an air intake located at the top of the fuselage. directing air through ind" idual oserhead outle-Is 

On the PA-24-260 and PA-24-400. fresh air for the cabin interior is picked up from t\\O air inlet> In 
the leading edge of each wing: The air passe", through the wings to the \\ing root area and i~discharged inlo 
the cabin ncar the floor iu:-.t fOT\\ard of the front seats In addition. two fresh air scoop~ are iOCJtcd on the 
dOT..;al fin Tht:..;t' pro\idc air for tv.o o\erhectd \entilators in the rear seat area and two front :-.eat \cntilator:-. 
located bet\\een the windshield posts and the instrument panel 

10-.1 Heater Maintenance. If the exhaust manifold should become defecti\e. carbon monoxide fumes mal 
be di,charged lOto the caotn area. therefore ([ i, tmperatile that the exhaust manifold be inspected regularil 
The heater muff must he remo\ed in order to Inspect the manifold assembly Check the operation of the 
push-pull controls 10 insure the \alye doors function properly When the controls are pulled out the door 
should be completel\ open to permit full air flow When the controls are pushed in. the \ailes should close 
off all air pa"age and \ent the air into the engine compartment Refer to figures 10-1 through 10-5 for an 
illu~trallon of the heater ... ~stem 

ISSl:ED: 8/18172 
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CABIN HEATER AND 
VENTI LA TOR SYSTDI 
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c> FRESH AIR 

c> HEATER SYSTEII AIR 

... DEFROST SYSTEII 

1. C .... IN MIATIII OUTL.ET 
I. eMIII HIAT.II GUTLIT HOSI 
I. eMIII "IU,TIII 10 • 
•• CU.II HIATIII '"LIT MOIl: 
S. DlnO,TIII A'. nlLIT MOl. 
10 DIU'ROIIT.II .... 10JI 

SEE DETAIL A-

7. OI:,.IIOITI. AlII T&I:IOP''' ""'1 .. ILY '0 Dlr.onu Alii DUTLIT 
to e .... IM ,.IIIIH A'II 10. 

I'. c .... ,. ,..IM &'11 OIIT II. BUT 1011 ......... L.T 
11. c ... n. MIIATIII, DIE'IiOITIII, AIID """H A.II 1It1l01 

DETAIL A 

FIGURE IB.I. CABIN HEATER, DEFROSTER AND FRESH AIR SYSTEM 
PA.2.4-180 ond PA·;U.250, Sorlol Moo. ;U·I to ;U.1251 
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CABIN HEATER AND VENTILATOR SYSTE~ 
ISSUED: 8/11/72 



1. ""ISM A'1t INllT 

Z. ""'IH AlII OUTL!T 
I. HI AT III IIIL£T 

4. HEAT£II OUTL.£T 

,. DHIIOST'",: OUTLET 

to C .... IIIII VINT COIITIIOL 

l. OIU'JlOSTIlII CaNTIiOL '0 C .... IN HIAT COIITIIIOL 
V. C .... IIIII VI liT CONTROL 

PIPER COMANCHE SERVICE MANUAL 

to. C"'I'" U'MAUST VlllT II[II'A" NOS. Z .... ZZOZ TO 1 ... 12911 

FIGURE 10-2. C ... BIN HEATER. DEFROSTER ... ND FRESH ... IR SYSTEM 
P ... ·24·180 and P .... 24·250. Serial N .... 24.1252 ta 24.2298 

_ CABIN HEATER AIR 

.. CABIN PRESH AIR 

_ CABIN EXHAUST AIR 

C ... BIN HEATER ... ND VENTILATOR SYSTEM 
ISSUED: 8118n2 
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2181 

(.'Y .............. 
I ---- .. 

.. ----.:::. 
\ 

\ 
\ 

'\ 

I. 'ltlSM AlII 'IILET 

Z. '''IESM Alit OUT LIT 

'\ 
'\ 

:I. '1il1aH A'1t INLET ... AOIO COOL.'NG 
4. "'[.t.TIEII 'IiLlT 
S. HI ATilt OUTLn 
6. DIE".OITU 'NLIT 

7. OIl:,."OaTI:III OU TLET 

•• C .... 'II Alit AND al'IO.nll COIIT.OL. 
O. CASIIil UHAUaT AlII OUTLET 
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_ CABIN FRESH AIR 

... CABIN HEATER AIR 

..... CABIN EXHAUST AIR 

• 

FIGURE 10-3. CABIN HEATER, DEFROSTER AND FRESH AIR SYSTEM 
PA·U.I80 and PA·U·250, Serial No •• U·2299.nd up 
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ZBI7 

\ ,'''' --------. )~~-

I. "'I" AI •• _LlT 
Z. "'III At. GUTUT 
1. IfI.ATI!D A'_ '_LIT 
4. MIATto ... M OUT!.ln 

!. O,".OITIIOU'Ln '0 CU.I ' ....... T All GUTLI' 
7. e&.l.It ..... QU'IOITIII COtlTItOLI 

•. C",UI". A.I 

, 
/ ' / . 

, ~ 

FIGURE HI. 4. CABIN HEATER, DEFROSTER AND FRESH AIR SYSTEM 
PA.24-260, So';al NOI. 24·4000 to 2'·4246, 24-4248 fa 24-4299 
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CABIN HEATER AHD VENTILATOR SYSTEM 
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~--~-

1. FlUSH AUI INLET 

2 FItEIH Alit OUTLET 

3. HEATED Alit INLET 

4. "I:AT[o Alit OUTLET 

, Ot""O'T[1I OUTLET 
6. C .... IN I!IHAUST Aill OUTLET 

l'. C ..... N "''' AIIO OEFIIOST[II CONTIII:OLS 

,. CA .. IUlnTO" Alit 

// 

/ 
/' 

FIGURE 10-5. CABIN HEATER, DEFROSTER AND FRESH AIR SYSTEM 
PA-24-260, Serill NIL 2.-42.7, 2.-4300 tD 2 ... 782 incluliw, 

2 ... 7 •• tD 2 .... 03 indUlivt. 
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I FAESM AlA INLET 
2. FRESH AIR OuTLET 
l. HEATED AIR INLET 
• HEATED AIR OUTLET
S OEP'AOSTEA OUTLET 
6 CABIN EXIoIAUST AlA OUTLET 
7 CABIN AIR" DEFROSTER CONTROLS 

FIGURE lG-6. CABIN HEATER, DEFROSTER AND FRESH AIR SYSTEM 
PA·24.400 
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CABIN HEATER AND VENTILATOR SYSTEM 
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1. FRE.SH AlA INLET 
I. FRESH 'lIR OUTLET 
J. HEATED AlA INLET 
•• HEATED AI R OUTLET 
I. DEFROSTER OUTLET 
i. CABIN EXHAUST AIR OUTLET 
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7. CAJUN AI R AND DEFROSTER CONTROLS 

J 

FIGURE 111-7. CABIN HEATER, DEFRDSTER AND FRESH AIR SYSTEM 
PA·Z4-ZIO, SERIAL NOS. Z4-4783, Z4-48D4 AND UP 
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CABIN HEATER AND VENTILATOR SYSTEe 
ISSUED: 1/11/72 
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SECTION XI

INSTRUMENTS

11-1. Description. 

The instrumentation in the Comanche is designed to give a quick and actual indication of the attitude,
performance and condition of the airplane. The instrument panel has been arranged to accommodate all
the advanced flight instruments on the left side in front of the pilot and required engine and
miscellaneous instruments on the right side. The instruments are divided into four groups Vacuum, Pitot-
Static, Electrical and Miscellaneous. Some of the instruments are components of indicating systems that
indicate conditions at remote parts of the airplane. A few of the instruments, however, are self-contained
and merely have to be correctly installed to give an indication. Instruments requiring power from the
electrical system are provided with circuit breakers to isolate the individual systems in the event of
trouble. 

11-2. Instruments. 

11-3. Vacuum-Gyro Instruments.

The directional gyro is a flight instrument incorporating an air driven gyro stabilized in the vertical
plane. The gyro is rotated at a high rate of speed by lowering the pressure in the air tight case and
simultaneously allowing atmospheric air pressure to enter the instrument against the gyro buckets. Due
to gyroscopic inertia, the spin axis continues to point in the same direction even though the aircraft yaws
to the right or left. This relative motion between the gyro and the instrument case is shown on the
instrument dial which is similar to a compass card. The dial, when set to agree with the airplane
magnetic compass, provides a positive indication free from swing and turning error 

The gyro horizon is essentially an air driven gyroscope rotating in a horizontal plane and is operated by
the same principal as the directional gyro. Due to the gyroscopic inertia, the spin axis continues to point
in the vertical direction, providing a constant visual reference to the attitude of the airplane relative to
pitch and roll axis. A bar across the face of the indicator represents the horizon. A miniature adjustable
airplane is mounted to the case and aligning the miniature airplane to the horizon bar simulates the
alignment of the airplane to the actual horizon. Any deviation simulates the deviation of the airplane
from the true horizon. The gyro horizon is marked for different degrees of bank. 

The suction gauge, a part of the airplanes vacuum system, is mounted in the right side of the instrument
panel. This gauge is calibrated in inches of mercury and indicates the amount of vacuum created by the
engine driven vacuum pump.

11-4. Pitot-Static Instruments.

The airspeed indicator provides a means of indicating the speed of the airplane passing through the air.
The airspeed indication is the differential pressure reading between pitot air pressure and static air
pressure. This instrument has the diaphragm vented to the pitot air source and the case is vented to the
static air system. As the airplane increases speed, the pitot air pressure increases, causing the diaphragm
to expand. A mechanical linkage picks up this motion and moves the instrument pointer to the indicator
speed. The instrument dial is calibrated in knots and miles per hour, and also has the necessary operating
range markings for safe operation of the airplane.
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The altimeter indicates pressure altitude in feet above sea level. The indicator has three pointers and a
dial scale. The long pointer is read in hundreds of feet. The middle pointer is read in thousands of feet
and the short pointer in ten thousand feet. A field pressure window is located on the right side of the
indicator dial and is set by the knob located on the lower left corner of the instrument. The altimeter
consists of a sealed diaphragm that is connected to the pointers through a mechanical linkage. The
instrument case is vented to the static air system and as static air pressure decreases the diaphragm
expands causing the pointers to move through the mechanical linkage.

The rate of climb indicator measures the rate of change in static pressure when the airplane is climbing
or descending. By means of a pointer and dial, this instrument will indicate the rate of ascent or descent
of the airplane in feet per minute. 

11-5. Electrical Instruments.
The turn and bank indicator is an electrical instrument used for making correctly controlled turns. The
turn portion of the indicator is an electrically driven gyroscope, while the bank portion is a ball sealed in
a curved glass tube filled with dampening fluid. The electrical switch for the turn and bank indicator is
located on the switch panel under the left instrument panel. 

The ammeter is mounted in the instrument cluster located on the instrument panel. This instrument
measures the amount of current received and the amount of current drain on the battery. 

Two fuel quantity gauges are used on the Comanche (PA-24-150, Serial Nos. 24-1 and up, and PA-24-
250, Serial Nos. 24-1 to 24-2843 inclusive) and are mounted in the cluster on the instrument panel.
These instruments are calibrated in fractional divisions of one fourth, one half, three fourths and full. A
transmitter unit is installed in each fuel cell. This unit contains a resistance strip and a movable control
arm. The position of this arm is controlled by a float in the fuel cell and this position is transmitted
electrically to the indicator gauge to show the amount of fuel in the cell. If the auxiliary fuel system is
installed, two auxiliary fuel quantity gauges will be installed in the instrument cluster. 

In the Comanche, PA-24-250, Serial Nos. 24-2844 and up, PA-24-260, and PA-24-400, only one fuel
quantity gauge is incorporated in the system. This gauge will indicate the amount of fuel in the cell that
is selected. This arrangement is made possible by a selector switch mounted on the fuel selector valve.
The switch is located directly below the fuel selector plate. An override system is incorporated so that it
is possible to check the amount of fuel available in the remaining cells without moving the selector
handle to that cell position. This accomplished by depressing the red button (located on the fuel selector
plate) under the desired fuel cell position. The fuel gauge will indicate the amount of fuel available in
that cell. When the red button is released the indicating system will return to its normal operation of
indicating the amount of fuel in the tank selected. 

The oil temperature indicator is mounted in the instrument cluster on the instrument panel. This
instrument will provide a temperature indication of the engine oil in degrees Fahrenheit. The instrument
has a temperature bulb located in the oil screen assembly on the engine accessory section. 

11-6. Miscellaneous Instrument.

The magnetic compass installed in the Comanche is a self-contained instrument and is mounted above
the instrument panel on the windshield center strip. This instrument has an individual light which is
connected to the instrument lighting circuit. The compass correction card is located in the card holder
mounted on the instrument panel. 

The clock is a hand wound, 8-day time piece. It incorporates a stem wind with the knob at the lower left-
hand side of the dial. This knob, when pulled and turned, also adjusts the hands. In addition, two dummy
hands are controlled by a center knob and they function as elapsed time hands. 
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The tachometer is connected to the engine accessory section by a flexible cable, and provides an
indication of crankshaft speed in revolutions per minute. The instrument has a recording mechanism for
recording the time that the engine is in actual operation. 

The manifold pressure gauge is a vapor proof, absolute pressure type instrument. Pressure from the
intake manifold of the engine is transmitted to the instrument through a line. A pointer indicates the
manifold pressure available at the engine in inches of mercury. 

The fuel pressure gauge is a differential pressure instrument comprised of a diaphragm sensing unit with
sector and pinion movement to amplify diaphragm movement. It is mounted in the cluster on the
instrument panel. On the PA-24-180 the gauge is connected to the fuel system at the engine driven fuel
pump, while on the PA-24-250, -260, and 400 it is connected at the carburetor or fuel injector fuel inlet
fitting. 

The oil pressure gauge is mounted in the cluster on the instrument panel. This gauge will indicate the
amount of oil pressure available at the pressurized engine oil passage. 

11-7. Troubleshooting.
For troubleshooting of the various instruments, refer to the troubleshooting table at the end of this
section. 

11-8. Removal and Installation of Instruments.

Since all instruments are mounted in a similar manner, a description of a typical removal and installation
is provided as a guide for all face mounted instruments. 

A. Remove the instrument access panel by removing the remaining screws and lifting off the panel. 

B. Remove the face panel by removing the screws from around the perimeter of the panel. 

C. With the face panel removed, the mounting screws for the individual instruments will be exposed. 

D. Disconnect the plumbing and/or electrical connector from the back of the instrument. Where two or
more lines connect to an instrument, identify each line to facilitate reinstallation. Attach a dust cap
or plug to each fitting. 

E. Remove the screws that secure the instrument in the panel cutout. 

F. Remove the instrument from the panel. 

NOTE: These airplanes were originally equipped with A.C. Sparkplug or Stewart Warner engine gauges
and sending unit systems which are no longer available. For replacement engine gauges and
sending units, see the current Comanche Parts Catalog (P/N 752 464) or Piper Service Spares
Letter No. 406.

Installation of the instruments is in reverse order given for removal. After the installation is completed
and before replacing the instrument access panel, check all components for security and clearance of the
control column. 

A cluster is located on the instrument panel and contains several individual instruments. Removal of the
instrument face panel will exposed the clear plastic cover on the cluster. Remove this cover by removing
the two center mounting screws. After the plumbing and/or electrical connection(s) have been removed
and identified, the individual instrument(s) may be removed from the cluster assembly. 
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11-9. Gyro Service Procedure. 

CAUTION: PERMIT NO OIL, GREASE, PIPE COMPOUND, OR ANY FOREIGN MATERIAL TO
ENTER PORTS, PRIOR TO INSTALLATION OF FITTINGS. MAKE SURE THAT ALL
AIR LINES ARE CLEAN AND FREE OF FOREIGN PARTICLES AND/OR RESIDUE
BEFORE CONNECTING LINES TO GYRO.

11-10. Gyro Installation Inspection. 

The following inspections should be made before removing a suspected gyro instrument from the
airplane. 

Visual Examination:

A. Has the instrument been modified? 

B. Has the instrument been damaged? 

C. Does the instrument show any signs of abuse? 

NOTE: Do not cage directional gyro and set to different headings. The entire gyro and fixture must
be rotated 90 degrees each time without touching the caging knob. If gyro is not rotated
and the caging knob is employed, the gyro is not repositioned in the case, only the card is
turned, this results in checking the gyro only in one position no matter how many headings
the card may be set to. 

11-10a. Gyro Handling And Shipping.

The following information applies to all three inch directional gyros and attitude horizon instruments
installed by the factory or a Piper field service facility. 

Gyro instruments being returned to the factory are to be placed in approved container with all ports
properly sealed immediately after removal from the aircraft instrument panel. The instrument must also
be accompanied by factory copies of the warranty and credit claim forms. These forms and the special
containers should be available at any Piper Dealer and/or Distributor. Should any gyro instrument be
received by the factory in an unapproved container or if the ports are not sealed, the warranty will be
immediately voided and the instrument returned to the sender. The instrument must be returned
immediately after removal from the aircraft (not to exceed 15 days following discovery of defect). 

11-11. Vacuum System. 

The vacuum system employed to operate the gyro instruments is comprised of an engine driven vacuum
pump, oil-air separator, vacuum regulator valve, and the necessary cubing to complete the system. On the
late model Comanche a dry vacuum pump has been employed. When this type pump is installed the need
for the oil-air separator and the hardware necessary for its installation is eliminated. A kit (P/N 754-356)
is available for installation of the dry vacuum pump on any of the early model Comanches. 

One vacuum regulator valve is incorporated in the system to control vacuum pressure to the gyro
instruments. Access to this valve for maintenance and adjustment is gained through the engine cowling.
On the early model Comanche, the regulator valve was mounted on the firewall, while the later models
have the valve installed on the engine mount assembly. 
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11-11a. Hoses and Clamps

A. These items should be examined periodically and inspected carefully whenever maintenance
activities cause hose disconnections.

B. Ends of hoses should be examined for rubber separation and slivers of rubber on inside diameter of
hoses. These slivers can and do become detached. If this happens, the loose particles will migrate
throughout the system and may eventually contribute to a failure. 

C. Replace old, hard, cracked or brittle hose. Sections of the inner layers may separate.

D. Ensure hoses are clear and clean by blowing them out with shop air. Remove from aircraft as
required. 

CAUTION: DO NOT WIGGLE HOSE FROM SIDE TO SIDE DURING INSTALLATION.
WIGGLING COULD CAUSE PARTICLES TO BE CUT FROM INNER WALL OF
HOSE WHICH CAN LEAD TO DAMAGE OF OTHER COMPONENTS.

E. Where hose clearance is tight, making it difficult to reinstall it onto a fitting or barb, spray the
fitting or barb with silicone. Let dry, then install hose by pushing it straight on.

CAUTION: WHEN REPLACING ANY THREADED FITTING, DO NOT USE PIPE DOPE,
THREADLUBE, OR TAPE. USE ONLY SILICONE SPRAY, LETTING IT DRY
BEFORE ASSEMBLY.

F. Hose clamps and fittings should be replace when broken, damaged or corroded.

11-12. Vacuum Regulator Valve Removal And lnstallation.

To remove the regulator valve in the engine compartment, disconnect the three lines, remove the
mounting screws and remove the valve. Install regulator in reverse order given for removal. After
installation check complete vacuum system for leaks and proper operation. 

11-13. Adjustment Of Vacuum Regulator Valve. 

To adjust the regulator valve, perform the following steps:

A. Loosen the locking nut or remove the protective cap from the valve, depending on which type is
installed. 

NOTE: Do not attempt adjustment of this valve with the engine in operation. 

B. Start the engine. After allowing time for warm-up, run the engine at medium RPM. 

C. With the engine running at medium RPM, the suction gauge should indicate between 4.2 and 4.7
inches of mercury. Units with a central air filter system should indicate between 4.8 and 5.1 inches
of mercury. If the vacuum reading fails to fall within this range, shut down the engine and adjust the
regulator valve. Move the valve adjustment screw clockwise to increase the pressure and
counterclockwise to decrease the pressure. Start the engine and repeat the check. 

D. After the system pressure has been adjusted to the recommended settings, retighten the locking nut
or replace the protective cap. 

11-14. Vacuum Pump. (Original Equipment)
The vacuum pump used on the Comanche is the rotary vane, positive displacement type. The unit
consists essentially of an aluminum housing containing a tempered sleeve in which an offset rotor, with
moving blades, is incorporated. This assembly is driven by a coupling mated to the engine driven gear
assembly. The pump is mounted on the accessory section of the engine. 
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11-15. Vacuum Pump Removal.

The vacuum pump is removed by the following procedure:

A. Remove the top portion of the engine cowling. 

B. Loosen the two hose clamps and remove the two hoses from the vacuum pump fittings. Identify the
hoses to aid in reinstallation. 

C. Remove the four retaining nuts lock washers and plain washers. 

D. Remove the vacuum pump. 

NOTE: Before installation of fitting on pump, check for external dame. A pump that has been
damaged or dropped should not be installed. When a vise is used to secure pump while
installing fittings, suitable caution must be exercised to avoid pump damage. The square
mounting flange must be held between soft wood blocks and only at right angles to the vise
jaws. Use only enough vise pressure to hold pump firmly. DO NOT apply vice pressure to
outside diameter or overall length. The ports of the AIRBORNE dry air pump have been
treated with a dry film lubricant and the AIRBORNE fittings are cadmium plated thus
eliminating any need for thread lubricants. If a thread lubricant is required use a powdered
moly sulfide or graphite in dry form or in an evaporating vehicle; or employ a silicone
spray. Apply sparingly to external threads of fittings only. DO NOT use pipe tape, thread
dope, hydrocarbon oil or grease as these can contaminate pump and cause malfunction.
With pump properly secured in vise, insert fittings in ports and hand tighten firmly. Next,
using a wrench. tighten each fitting from one-half to two turns additional.

11-16. Vacuum Pump Installation.

The vacuum pump is mounted as follows:

A. Remove the top portion of the engine cowling. 

B. Align spline on the pump drive with spline on the engine drive assembly. 

C. Secure pump to engine drive assembly using four retaining nuts, lock washers and plain washers. 

D. Connect the inlet and outlet hoses to their respective fittings on the vacuum pump using two hose
clamps. 

E. Check all connections for security and reinstall the top engine cowling. 

11-16a. Vacuum Pump. (Aero Accessories, Inc., Service Replacement.)

A single engine-driven dry-air pump is mounted on the accessory section at the rear of the engine. The
vacuum pump is a rotary vane, positive displacement type. These units consist of an 
aluminum housing, a carbon rotor and carbon vanes. They are driven by means of a coupling mated to an
engine-driven gear assembly.

A. Inspection - Aero Accessories Tempest Pumps Only (See Figure 11-1.)

The vacuum pump(s) feature a wear indicator inspection port on the back cover which allows direct
observation of pump vane wear. Beginning at 500 hours time-in-service, and each 100 hours
thereafter, remove the inspection port plug and observe vane wear as shown in Figure 1. 

1. As the vanes wear, they slide outboard in the vane slots in the rotor.
2. When the portion of the vane that can be observed in the inspection hole covers approximately

1/8 of the inspection hole, replace the pump.
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B. Removal

1. Remove engine cowling.
2. Loosen hose clamp and remove hose from pump fittings.
3. Remove four retaining nuts, lock washers and plain washers used to secure pump to engine;

then remove pump.

C. Installation

CAUTION: A PUMP THAT HAS BEEN DAMAGED OR DROPPED SHOULD NOT BE
INSTALLED.

NOTE: Change the vacuum system filter when installing a new pump.

1. If required, install fittings on pump per Replacing Pump Fittings, below.

CAUTION: ONLY PUMP MOUNTING GASKET AUTHORIZED AND APPROVED FOR
USE ON AIRBORNE VACUUM PUMP IS AIRBORNE GASKET B3-1-2,
PIPER PART NUMBER 751-859. USE OF ANY OTHER GASKET MAY
RESULT IN OIL SEEPAGE OR LEAKAGE AT MOUNTING SURFACE.

2. Place pump gasket in its proper place and align spline on pump drive with spline on engine
drive assembly.

3. Secure pump to engine with four plain washers, lock washers and retaining nuts. Torque nuts
50 to 70 inch-pounds.

4. Connect hoses to pump and secure with hose clamps.
5. Reinstall engine cowling.

D. Replacing Pump Fittings

CAUTION: WHEN REPLACING ANY OF THE THREADED FITTINGS, DO NOT USE PIPE
DOPE, THREADLUBE, OR TAPE. PIPE DOPE / TAPE PARTICLES INGESTED
BY THE VACUUM PUMP COULD CAUSE THE PUMP TO FAIL. USE ONLY
SILICONE SPRAY, LETTING IT DRY BEFORE ASSEMBLY.

CAUTION: A PUMP THAT HAS BEEN DAMAGED OR DROPPED SHOULD NOT BE
INSTALLED.

1. Before installing any fittings on pump, check for any external damage.

CAUTION: DO NOT APPLY VISE PRESSURE TO OUTSIDE DIAMETER OR OVERALL
LENGTH OF PUMP.

2. When a vise is used to hold pump while installing fittings, suitable caution must be exercised
to avoid pump damage. Square mounting flange must be held between soft wood blocks and
only at right angles to vise jaws. Use only enough vise pressure to hold pump firmly.

3. The ports of AIRBORNE pumps have been treated with a dry film lubricant and AIRBORNE
fittings are cadmium plated thus eliminating any need for thread lubricants. If thread 
lubricant is required, use only a silicone spray. Apply sparingly to external threads of 
fittings only and let dry before assembly.

4. Firmly hand tighten fittings into pump ports. Then, using a wrench, tighten each fitting 1/2 to 2
turns only. Do not over tighten.
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Figure 11-1.  Vacuum Pump Vane Wear Inspection
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11-17. Troubleshooting.

Table XI-I.  Troubleshooting Vacuum System

Trouble Cause Remedy
No vacuum pressure gauge Pump inoperative. Dis- Replace pump. Locate
indication. connected. Broken or trouble and correct.

restricted lines.

No vacuum pressure gauge Hose from instrument to Check all lines and
indication at instrument. gauge leaking or restricted. connections.

No vacuum suction gauge Faulty gauge. Malfunctioning, Check operation of instru-
indication at either regulator valve, or ments, If operation is 
instrument or source. vacuum pump. normal, replace gauge.

If instruments are in-
operative, check operation 
of vacuum pump or regulator
valve.

Low vacuum system Vacuum regulator valve Adjust regulator valve in
pressure. incorrectly adjusted. accordance with (Adjust-

Leaking of the system ments) of this section.
lines or fitting.

Check all lines and fittings.

Normal pressure indication, Instruments air filter Remove and clean or replace.
but sluggish operation elements dirty.
of instruments.

High system pressure. Vacuum regulator valve Clean and check operation
sticking or dirty screen. of regulator valve.
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Figure  11-2.  Instrument Panel
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11-18. Removal and Replacement of Face Mounted Instruments. 

NOTE 

These airplanes were originally equipped with A.C. Sparkplug or Stewart 
Warner engine gauges and sending unit systems which are no longer 
available. For replacement engine gauges and sending units, see the current 
Comanche Pans Catalog (pIN 752 464) or Piper Service Spares Lener No. 406. 

II -19. General. Since all instruments are mounted in Ii similar manner, a description of a typic-al removal 
and installation is provided as a guide for the removal and installation of the instruments. Special care should 
be taken when any operation pertaining to the instruments is performed. 

a. Remove the instrument access panel by removing the retaining screws and lifting off the panel. 
b. Remove the face panel by removing the screws from around the perimeter of the panel. 
c. With the face panel removed, the mounting screws for the individual instruments will be 

exposed. Remove the connections to the instrument prior to removing the mounting screws of the instrument 
to be removed . 

NOTE 

Rag instrument connections for ease of installation. 

d. Installation of the instruments will be in the reverse given for removal. After the installation is 
completed and before replacing the instrument access panel, check all components for security and clearance 
of the control column. 

11-20. Removal and Replacement of Cluster Mounted Instruments. 

NOTE 

These airplanes were originally equipped with A.C. Sparkplug or Stewart 
Warner engine gauges and sending unit systems which are no longer 
available. For replacement engine gauges and sending units, see the current 
Comanche Parts Catalog (PIN 752464) or Piper Service Spares Leiter No. 406. 

1\-21. General. A cluster, located on the instrument panel, contains. individual instruments. Removal of 
these instruments can be accomplished by the following procedure. 

a. Remove the instrument access panel by removing the retaining screws and lifting off the panel. 
b. Remove the face panel by removing the screws from around the perimeter of the panel. 
c. With the face panel removed, the clear plastic cover on the cluster assembly will be exposed. 

Remove this cover by removing the two center mounting screws. 
d. Remove the connection(s) to the individual instrument(s) to be removed and remove the 

instrument(s) from the cluster assembly. 
e. Replace instrument(s) in the reverse order of removal. Check all mountings and connections for 

security. 

II -22. Directional Gyro. 

11-23. General. The directional gyro is a flight instrument incorporating an air-driven gyro stabilized in the 
venical plane. The gyro is rotated at high speed by lowering the pressure in the air tight case and 
simultaneously allowing atmospheric air pressure to enter the instrument against the gyro buckets. Due to 
gyroscopic inenia, the spin axis continues to point in the same direction even though the aircraft yaws to the 
right or left. This relative motion between the gyro and the instrument case is shown on the instrument dial 
which is similar to a compass card. The dial, when set to agree with the airplane magnetic compass, provides 
a positive indication free from swing and turning error. e 
Revised: 8115198 INSTRUMENTS 
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11·24 Removal And ReplaccmcnL Refer to Parqnph 11-15 of this secnon. 

11·25 Troublcshooanl. 

TABLE XI·II. DIIlECTlONAL GYRO INDICATOR 

Trouble Ca_ Remedy 

Exc ... drift in either Excessive vibn.rion with Check shock mounts. 
direction. ampliNde more than 

0.006 inch. 

Insufficient vacuum. If 
vacuum below 4.2 inch hi .. 
check for the followins' 
a. Relief valve improperly 1. Adjust. 

adjusted. 
b. Incorrect puge rudins. b. RecaJibrate. 
c. Pump fa.ilure. c. Repair or replace. 
d. Vacuum line kinked or d. Check and repa". 

leaking. Check for collapsed 
i.nner w&ll of hose 

Defective insavment. Replace instrUment. 

Dial Spins continuously. Defective mechanism. RCJ>lacc. 

11-26 Gyro Horizon. 

11·27 GenenJ. The IYro horizon is essentially an air driven gyroscope rota tin! in 1 honzonta! plane and is 
oper.ned bv the same prinCipal as the dlr'cctional gyro. Duc to the gyroKOPIC incma. the spm L,,(LS 

continues [0 point in the vertical direction. providing a constant visual reference [0 the atntudc of the 
airplane relative to pitc:h and roll uis. A bu Kross me face of the indicator represents the horizon. A 
mmiature adjustable airplane is mounted to the cue and aligning the miniature airplane to the norilon bar 
simulates the alignment of the airpl&nc to the actUal horizon. Any deviation simulates the dC\'ianon of the 
airplane from thC' truC' horizon. The gyro norizon is marked for different degrees of bank 

11-28 Removal And Replac:cmenL Refer to Paragraph 11-18 of this section. 

INSTRUMENTS 
ISSUED: 8/18/72 
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11-29. Troubleshooan,. 

TABLE Xl-III. GYRO HORIZON INDICATOR 

Trouble Ca .... Remedy 

Bar fails to respond. Insufficient vacuum. Check pump and tubing 

Ba .. does no, settle. Excessive Vlbration. Check shock mounu. 
Replace if nCCCSIatY 

Bar do .. nor settle. Insufficient vacuum. Check tiDe and pum p 
Adjust valve. 

Defective "lUment. Replace. 

Bu oscillates or shim- Excessive vibration. Check sh.ock mountS. 
mia continuously. Replace if necessary. 

Va.cuum tOO hiah. Adjust valve. 

Defective mech&nism. R~lace instrUment. 

11-30 Rare Of Cimb IneliCltor. 

11-31. General. The rare of climb indicator measures the rate of change in stacie pressure when the 
airplane is c:Iimblng or descending. Bv means of a pointer and dial, this instrUment will indicate the rate of 
I.:iCcnt or descent of the aIrPlane in feet per minute. 

II·H. Removal ADd Replacemmr. Refer [0 Parqraph II-IS of 'his scenon. 

\1·33. TroubleshooDaI. 

3 G7 
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TABLE XI-IV. RATE OF CLIMB INDICATOR 

Trouble c.u.. Remedy 

I . I POlmer does noc set on Aging of diaphragm. Reset pointer to zero bv 
zero means of setting screw. 

Tap Instrument while 
resetting 

I Po""er fails '0 '''pond. Obsrruction in static hne. D1scOnnect all mstTUmems 
connected to the su.ric 
line. 

I Check indh,idual instrUmentS 
I for obstrUction In Iincs. 
I 

Pointer oscillates Leaks in scuic lines. Disconnect ill inStrUments 
conneaed [0 the stuic 
line. Check individual 
instrUments for teaks. 
Reconnect instrUmentS 
to suric line lDd test 
insullation for leaks. 

I Defective mechanISm. Replace instrument 

II·3-\. Scnsiri\lc AJrimcm. 

11·]5 General. The altimeter indicates pressure altitude in feet above sea level. T:-'c mdica.tor has three 
pOinten and dial scale. The long !'olnter is read in hundreds of feet. The middle pointer is read In thousand 
of feet and the short pOinter in ten thousand tecto :\ field !,fessure window 1S located on the rilJht Side of 
the mdicator dial and is set bv the knob located on the lower left comer of the instnlment. The lirimeter 
consists of a scaled diaphragm that is connected to the p01nten through a mechanical linkage. The 
instrument case IS vented to the static air system and u static all' pressure decrcucs. t~e di:l~hrllJm 
C'~pa.nds. causing the pointers to move through the mechanical linkage. 

11·36. Removal And Replacement. Refe:- co Paragraph 11·18 of this section. 

11- J 7 Troubleshooting. 

INSTRUMENTS 
ISSUED: 8118/72 
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TABLE "I·V. AL TJMETER 

Trollble CaIuc Remedy 

Excessive scale error. Improper calibratlon adjust· Replace insaumcnt. 
ment. 

Excessive pointer Defective mechanism. Replace instrument 

I oscillation. 

Hish reading. Improper venting. Eliminate leak in StiltlC 

preuure system and check 
~ignmcnt of airspeed tube 

Smlng knob .. hud to Wrong lubncarion or Jack Rr.I-· ... ce IOstr\lmcnt. 

tum. of lubrication. 

Inner rderence mukcr Out of engllcment. Replace instrument. 
falls [0 move when 

i setting knob is rotated.. 
I 

Setting knob set screw Excessive Vlbration. Tighten msuumem screw. I 

loose or mISSing if lOOK. Replace in· I strumcnt. if screw 15 i 
mis.Slng. I 

, I 

Cracked or loose cover Excessive VIbratIon Replace msm.amcnt. I 
gl .... 

I Dull or discolored Age Replace Instrument. 
luminous markin~. 

·1 
Ba.rometric scale and I 51 .. IppagC or manng pilrtS. Repiacc instrument. I 

reference marken OUt 

I of svnchronism. 

Barometric scale and Onft in mechamsm. Reset pointers. refer to the 
reference muken OUt latest revision of AC 43 13·1. 
of synchronism with 
pOlnte'n. 

REVISED: 4/10/81 INSTRUMENTS 
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1 H8. Ainpecd Indicuor. 

11·39 General. The airspeed indicator provides a means of indicann. the speed of the airplane pusin, 
chrou,h the air. The ainl'eed Indication is the differential pressure readinl between ricot air pressure and 
static air pressure. This Insaumeftt has the diaphragm vented to the pitot air source and the cue is vented 
to the stacc air system. As the airplane innases '1peed. the pirot air pressure increun. auSltl!J the 
diaphngm to eXl"and. A mechanical linkqe ~icks up this motion and moves the instrUment rOlnter to the 
indlca.ted speed. The instrument dial is calibrated in knou and miles per hour. and also hu the ncccssar'" 
Ol'ftating ranlc markinp for safe operation of the a.irpLane. 

1140 Remo'" And Replacement. Ref." to P.ragra~h IH8 of this section. 

11-41. Troublcshootinl. 

Trouble 

Tube does not heat or 
dear iaclf of ice with 
switch ·'01'1·' (Heated 
pitOf rubn only.) 

Tube docs nOf heat or 
clear itself of icc "Nith 
SWitch ·'ON" (Heated 
pi tOt rubcs only) 

POinten of static instrU-
menu do not indicate 
!,ro!,crly 

I POinter of Instnlment 
osclllatC5. 

INSTRUMENTS 
ISSUED: BI1Sn2 

TABLE XI-VI. AIRSPEED TUBES AND INDICATOR 

Cause Remedy 

Cimm bro&ker popped. Resot. 

Open cirCUit. Repair. 

Exccssive volt~c drop Check voltage at pUOt 
between battery and head. 
?itot head. 

Hea~lng eleme:tt burned OUt. Replace pitot head. 

LC2.k in insmlment case or Check for leak and se.ll 
in. picot lincs. 

Leak in inStrument case. C!'1eck for leak and seal 

3 Gl0 
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1142. Mqnctic Com.,.... 

11 ..... 3. CcncnJ. The magnetic compus inst1.l1ed In the Comanche i." a self-conwned instrUment and is 
mounted above :hc InsC"Ummc panel on the WIndshield centerStrip. This inltTUmenr has an individual light 
which is connected to the instnlment lighting C'!rCUlt. The comp .. correction card is located in the card 
holder mounted on the instrUment panel. 

1144 Troublnhootinl. 

Trouble 

Excessive card etTor. 

Excessi\'c card 
OSCIllatIon 

! Cud ,I ugg"h 

I 
I 

I 
Liquid ieakage 

i Discolored luminous 
I :nukings 

Detective light 

TABLE XI-VII. MAGNETIC COMPASS 

Cause 

Compass not properly 
campenltared. 

External magnetic inter· 
ference. 

I Improper mounnng on In-

nrument panel. 

Insufficient liquid. 

We~k cud magnet. 

Excessive piyot metlon 
or broken Jewel. 

lnstrument too hea.vily 
compensated 

Loose bezel screws. 

Broken cover glass 

Defective sealing gaskets. 

I 
."ge. 

I 
Burned. OUt lamp or broken 

cm:ult 

3 Gll 

Remedy 
. -

Compensate instrUment. 

Locate magnetIc inter-
ference and eliminate 
if pOSSIble. 

Aliln instrument. 

Replace insrrumcnt. 

Replace msrrumcm. 

Replace Instrument. 

Remove e:o<cess campen-
sation. 

Repla.ce instrument. 

Replace instrument. 

Replace instrume!'tt. 

Replace Instrument. 

Check tamp or contlnult~ 
of wiring. 

INSTRUMENTS 
ISSUED: SI1Sn2 
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11-45.  Manifold Pressure Gauge.

11-46.  General.

The manifold pressure gauge is a vapor proof. absolute pressure type instrument Pressure from the
intake manifold of the engine is transmitted to the instrument through a line. A pointer indicates the
manifold pressure available at the engine in inches of mercury.

11-47.  Removal And Replacement.

Refer to Paragraph 11-18.

11-48.  Troubleshooting.

See Table XI-VIII.

Table XI-VIII.  Troubleshooting Manifold Pressure Indicator

Trouble Cause Remedy
Excessive error at existing Pointer Shifted Replace instrument.
barometric pressure.

Excessive error when Line leaking. Tighten line connections.
engine is running.

Sluggish or jerky pointer Improper damping adjustment. Adjust damping screw.
movement.

Broken or loose cover Vibration or excessive Replace glass and reseat
glass. pressure. case.

Dull or discolored Age. Replace instrument.
luminous markings.

Incorret reading. Moisture or oil in line. Disconnect lines and blow 
out.
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11-48a. Cylinder Head Temperature (CHT) Gauge.

When installed, the cylinder head temperature readings for the CHT Gauge are provided by a CHT probe
installed in the engine cylinder indicated below.

Model Cylinder No.

PA-24 3

PA-24-250 (Carb.) 3

PA-24-250 (F.I.) 5

PA-24-260 (Carb.) 5

PA-24-260 (F.I.) 5

PA-24-400 4

11-49.  Tachometer Indicator.

11-50.  General.

The tachometer is connected to the engine accessory by a flexible cable. and provides an indication of
crankshaft speed in resolutions per minute The instrument has a recording mechanism for recording the
time that the engine is in actual operation 

11-51  Removal And Replacement.

Refer to Paragraph 11-18.

11-52.  Troubleshooting.

See Table XI-IX.
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TABLE XI-IX. TACHOMETER 

Trouble Cause Remed~ 

'0 reading on indicator. Broken shaft Replace Instrument 
eitht:f perma nent or 
intermittent 

Springs weak Replac" inst rumerll 

Pointer osciliates Rough spot on. or sharp bend Repair or replace 
exce\si\ ely in shaft 

Excess friction in instru- Replace instrument 
ment 

II-53 Engine Oil Pressure Gauge, 

II-54 General. The oil pressure gauge is mounted In the cluster on the Instrument panel Th,s gauge \\," 
indicate the amount of oil pressure a\ailable at the pressurized engine oil passage 

II-55 Removal And Replacement. Refer to Paragraph 11-20 of this ,ection 

II-50 Troubleshooting, 

TABLE XI-X. E\G"E OIL PRESSL:RE GAL:GE 

Trouble Cause Remed\ 

Excc~si\e error at lero Pointer loose on shaft Replace tnstrument 
0\ erpressure or sea-
soning of bourdon tube 

E xcess\\ e ... cale error Improper calibration adjust- Replace instrument 
ment. 

E \cessi\e pointer Improper damping or rough Disconnect line and drain 
theillation Engine relief \al\e Check for leaks If 

trouble persists. clean 
and adjust relief \a)\e 

Sluggish operation or Engine relief \'al\e open Check and clean 
pointer or pre,sure 
fails to build up 

ISSl'ED: 8/18 72 / 
3G13 
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1 I-S7 Fud Pressure Gaul'" 

11-58 Gmmll. The fuel pressure gauge instrUment is mounted in the cluster Oft the instrUment panel. ThIS 
gauge is connected to the fuel system at the engine dnven fuel pum!J. on the PA·24-1SO. whtle on the 
PA-240-2.50. PA·24-260 a.nd PA·Z4-400 it is connected at the carburetor or injector fuel inlet fimng. 

11-59 Removal And ReplaeemenL Refer m Pangnph 11·20 of this ""coon. 

11-60. TroublnhooOnI. 

Trouble 

No fuel pressure indi-
cation. 

Pressure low or pressu re 
surges. 

~eedle fluctUation. 

INSTRUMENTS 
ISSUED: 8/18172 

TABLE XI-XI. FUEL PRESSURE GAUGE 

CaIUC Remedy 

Fuel valve stUck.. Check valve. 

No fuel In tanks. Cheek fuel. fill. 

Defective fu.1 pump. Cheek pump for pressure 
build up. Cheek diaphragm 
and relief valves in en-
gine pump. Check for ob-
struction in electric pump. 
Check bypass valve. Air 
leak in intake lines. 

Defective puge Replace gauge. 

ObstTUcnon in inlct side Trace lines and loc:a.tc 
of pump. obsm.u:non. 

Faulty bypass valve. Replace. 

Faultv diaphragm. Replaee or rebuild pump 

Surge dome on pump filled Remove and empty. 
wir..' fuel. 

3 814 
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11-61. Electricallnsrrument. 

11-62. Tum And Bank Indicator. 

11-63. General. The tum Uld bank indicator is an electrical instrUment used for ma.king correctly 
eana-oUed tums. T!1e rum portion of the indicator is an electrically dnven gyroscope. while the bank 
portion is a ball sealed in a curved s:lus tube filled with damping fluid. The electrical switch for the turn 
and bank indicator is located on the switch panel under the left insaumcnt panel. 

11-64. Remoyal And Replacement. Refer to P ........ ph 11-18 of this Kction. 

11-65 Troubleshooting_ 

Trouble 

POlntCT fails to respond. 

I 
IncotTec:t sensitiVlty 

I 

Pointer does not set on 
zero 

I , 

I 
I V·b . i I rating pOinter 

I 
I 

I 

TABLE XI·Xl1. TURN AND BANK INDICATOR 

ea.... 

FO"'iJn m.n.., lodged in 
il'lSUUmcnt. 

No electrical circuit. 

Misadjustmcnt of sensitivity 
spring. 

Gimbal and rOtor usembly 
out of balance. 

Pointe!' incorrecdy set on 
its staff. 

Sensitivity uljumnent pulls 
pointer off zero: 

Gimbal and rotor assembly 
OUt of baJa.nce. 

Pitted or worn pivots or 
beanngs. 

3615 

Remedy 

Replace instrUment. 

Check for voltage at instru-
ment . 

. ~djust by means of sensitivity 
spring screw If this pulls 
the pointer from zero. re-
place insttUment 

Replace insrrument. 

Replilce insrrument. 

Replace instr'Wtlent. 

Replace insrrume:'1t. 

Replilce instrUment 

INSTRUMENTS 
ISSUED: 8118172 
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TABLE XI-XII. TURN AND BANK INDICATOR (con,) 

Tnluble CauIc Remedy 

In low temperature pointer Oil hu become tOO dUck. Replace msaumcnt. 

fails to 1'eSl'0nd or docs 
so sluaiJhly and with 
,nsufficimr deflection. , 

INUfficicnt bcarin¥ Replace insaummt. 
devanec. 

POinter sluglSh in re- Oil or dirt between ciamPini Replace instrUment. 
tum,", [0 zero and does pistons &rid cytindcr. 
not set on zero when 
staDO nary 

I Excessive dnn.nee between Replace instrument. 
rotor and rotor pivoa. 

Ball in inclinometer does I nsauman out of a.lifnmmr Correct aliInment. 
not cente!'. on p.nel. 

11-66. Oil TcmpcraNre Indica,or. 

11-67. General. The all temperature indicator 15 mounted in the instrUment cluster on the lIlStrUmcnt 
panel. TI'I15 instrument wlll provide I. tempen.NI'e indiation of the mime oLi In degrees Fahrenheit. The: 
in5m1mmr has il temperature bulb located in the oil screen a.ssembly. on the entine accessory secrion. 

11-68. Removal And Rcplacem ..... Refer to P ..... aph 11·20 of this seenon. 

11-69 Troubl .... ooa"'. 

INSTRUMENTS 
ISSUED: 8118172 
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TABLE X1-xm. OIL TEMPERATt1IU! INDICATORS 

Trouble eau. Remedy 

IlIImIment fails to show Broken or daInqed capillary . Check engine unit &rid 
any radin •. Virina open. -irinB to instrUment. 

Excessive scale error. Improper caJibratioD aclj .... • Rcpair or replare. 
man:. 

Pointer £ails to move as Broken or damaged c:apilb:y Check engine unit and 
CftJine is warmed up. or open wiring. wiring. 

Dull or discolored Ale· Rcplare insaument. 
luminou.s matkins. 

11-70. Ammeter. 

11-11. Ccncnt. The ammeter is mounted in me inlD"Umenr clutta' located on the instrument panel. This 
insmlment measures the amount of current received and the amount of C:UrTent dnin on the battery. 

11·72. Removal And ReplaccmenL Refer to Puagnph 11·20 of this section. 

11·73. Troubleshootinl. Refer to Section IX. Electrical Section. 

11·74 Fud Quonti<y IndicatOr. (P .... -24o!80. Serial Nos. 2401 and up. and P .... -240250, Serial Nos. 24-1 '0 

2402843 ind.l 

11·". GcncnJ. Two fuel quannty ,aules are used on the Comanche and arc mounted in the cluster on the 
instrument panel. These instrUmena are calibrated in fr&etional divisions of one fourth. one half. three 
fourths and full. A a-ansmitteT unit is installed in each fuel cell. This unit contains a rnistance scrip and a

movable contrOl arm. The position of this arm is controlled by a float in the fuel cell and this position lS 

transmitted electricaJl~' to the indicator gauge to show the amount of fuel in the ceU. If the au:<iliarv fuel 
system is installed. twO au~iliary fuet quantity puges will be Installed in the instrUment cluster. 

11·76. Remoyal And Rcplac:cmCDL Refer to Paragraph 11·20 of this section. 

11· 77 Troubleshooting. 
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Trouble 

Fuel puge foils '0 

Indicaet!'. 

Fuel gauge indicates fuU 
when tanks arc nor: full. 

Fuel puge fails to 
change indication when 
selector handle IS 

moved 

I Fuel gau~c mdicates oyer 
full. 

Fuel gauge indicates leta 

i 

I 
I Fuel gauge indic:ates rue! 
I when cell is empty 

I 

I 

INSTRUMENTS 
ISSUED: 8/18n2 

PIPER COMANCHE SERVICE MANUAL 

TABLE XI-XIV, FUEL QUANTITY INDICATORS 

Cause 

Broken wiring. 

G.luge noc operating. 

Flou partially or completely 
filled with fuel. 

Circuit brea.ker au t. 

Dcfe~ive selectOr switch. 

Incomplete ground. 

Selector switch slipping on 
fuol valve ,hof', 

Ddective override switch 

Incomplete ground. 

Fuel selector in "OFF" 
pOSItion. 

Shorted connection at selector 
switch or other wiring 

Fuel ceil IS .:oUas~:Jlng due 
to a suction created b~ 
a loose filler neck cap 
When tank is collapsed 
fuel sender urn. IS held 
in full position 

3 G18 

Remedy 

Check and rep1.1f. 

Replace, 

Replote floor, 

Reset and check. 

Clean a.nd check selector 
switch. 

Check grou.nd connections ~t 
fuel tnnSI'Tllttcr In 

wings. 

Replace selector switch 

Determine which switch is 
malfunctioning. r~liilce 
switch. 

Check ground connections a.t 

-fuel .ranstnltter In tucl 
cells 

Normal. 

C~eck switch and wiring 
Refer to SeCtion IX. Elec:· 
tric:al Svstem Diagrams 

Check fuel c:ell ... nd deter
mine if It IS coila!,sed 

If so. repair as neceSS.1r\. 

adjust filler ca? to main

tain tight sui or re!,lace 

':J.!' 

I 

I 

I 
I 
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11·78. Fuel Quanacy IlldiealDr. (PA·24-250. Serial Nos. 24-2844 and up. PA·24-260 and PA·24-400.l 

11·79 GCDmII. Th. Comanche incorporat .. only on. fu.1 quanacy P .... in this system. This pu .. wiIJ 
indiat. the amount of fu.1 in the cell that is .. lectaI. This arruIJcment is made possibl. by a setector 
switch mounted on the fuel setector valve. The switch is located directly below the fuel selector plate. 

An over·ride system IS incorporated 10 that it is poaible to check the: amount of fuel available in the 
remaininJ eelb. without moving the sel.ctor handl. ro thlt cell posiaon. This is .ccomplished by dcPressilll 
the r.d button (locar.d on the fu.1 ",Iectar plare) under the dcslred fuel cell position. Th. fu.1 pug. will 
indicate the amount of fuel available in that cell. When the red bunen is releued the indicating system will 
retum to ia normal operation of indicatiftB the amount of fuel in the tank selected. 

11·80. R.moval And Rcpta«mCftt. R.fer to Paragr.ph 11·20 of 'his section. 

11·81. Troubleshooting. 

TABLE XI·XV. FUEL QUANTITY INDICATORS 

Trouble e.-

Fuel gaug. faib '0 Broken winng. 
indicate. 

G ..... not operatina. 

Floa, i. filled with 
fuel. 

Circuit breaker out. 

Defective selector 
switch. 

Fuel ga.uge indicates Incomplete ground. 
full constantly 

3 G19 

Remedy 

Check continuity Uld 
repair. 

Replace panel unit. 

RepLace sender unit. 

Ch.ck for powble short 
cirCUit then reet 

breaker 

Check switch Insulla.· 
tion. replace switch if 
necessary 

Ch.ck wiring. sender 
unit a.nd gauge. 
Repa.ir or replace. 

INSTRUMENTS 
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Trouble 

Fuel pUle indicates 
zero. 
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TABLE XI·XV. FUEL QUANTITY INDICATORS (conL) 

ea...., Remedy 

Fuel .. lector in "OFF" Normal. 
pORtio.,. 

Shorted connection Check switch a.nd 
at selector SWitch Will,,!! 

or other wiring. 

THIS SPACE INTENTIONALL Y LEFT BLANK 
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SECTION XII

ELECTRONICS

12-1.  Introduction.

This section of the manual is divided into two parts. The first part consists of the information necessary
to perform an operational check of the Piper Automatic Locator Transmitter along with the appropriate
removal and installation instruction to facilitate battery replacement. The second part consists of wiring
diagrams of the various configurations of avionics equipment installations. 

12-2.  Piper Automatic Locator Transmitter.

The automatic locator transmitter when installed is located under the access panel on the dorsal fin. This
unit operates on its own self-contained battery. Refer to latest amendment of AD 79-18-05. If the
transmitter has been used in an emergency situation or it has more than one hour of accumulated test
time, the battery must be replaced according to FAA regulations. To replace the battery back in the
transmitter, it is necessary to remove the unit from the airplane. The following instructions should be
used:

A. Remove the access panel located on the dorsal fin.

B. Remove the switch guard and set the ON/ARM/OFF switch to the OFF position.

C. Disconnect the whip antenna cable at the transmitter. 

D. Remove the rear mounting bracket and remove the transmitter from the airplane. 

E. Remove and keep the four screws securing the transmitter's plain end cap. Carefully remove the end
cap, trying not to damage the sealant.

F. Carefully withdraw the battery pack from the transmitter until the connector is exposed. Disconnect
the battery from the connector and discard the battery. 

G. Before installing the new battery pack, check the replacement date. Transfer the self-sticking date
placard on the battery to the placard on the transmitter case. 

H. Connect the new battery pack to the connector and carefully install it into the transmitter connector
end first. It may be necessary to rotate the battery slightly to get it seated properly in the transmitter
case. 

I. Check the sealant on the end cap before putting it on the transmitter. If the sealant is damaged,
replace it with fresh silicone sealant, such as the type supplied by General Electric Co. Secure the
end cap to the transmitter with the four screws previously removed. 

J. Install the assembled unit into the airplane and secure with aft mounting bracket. Connect the whip
antenna and set the ON/ARM/OFF switch to ARM. 

NOTE: It may be advisable to test the unit operation before installing the access cover on the
dorsal fin. Refer to Paragraph 12-3 for test procedures.

K. Install the access cover and make an entry in the aircraft logbook.
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12-3.  Testing Locator Transmitter.

CAUTION: THE TRANSMITTER OPERATES ON THE EMERGENCY FREQUENCIES OF 121.5
AND 243 MHZ, BOTH THESE FREQUENCIES ARE MONITORED BY THE VARIOUS
FAA INSTALLATIONS. PERMISSION MUST BE OBTAINED FROM THE FAA/FCC
REPRESENTATIVE (OR OTHER APPLICABLE AUTHORITY) PRIOR TO TESTING.
KEEP YOUR TEST TRANSMISSION TO A MINIMAL DURATION. 

Before performing any operational test of the transmitter, the following precautions should be observed:

A. Remove the access panel or cover to gain access to the transmitter. 

B. Tune the aircraft communications receiver to 121.5 MHz and switch the receiver ON, deactivate
squelch, and turn the receiver volume up until a slight background noise is heard.

NOTE: If the aircraft is not fitted with a communications receiver, request the tower to listen for
your test. 

C. Remove the ON/ARM/OFF switch guard from the switch and set the ON/ARM/OFF switch to ON.
Keep the switch ON for a few seconds only; then set the switch to OFF. 

NOTE: The test transmission should have been picked up by the aircraft communications receiver
and/or control tower. During cold weather there may be a slight delay before transmission
occurs. 

D. A transmitter which is functioning properly should emit a characteristic downward swept tone. 

E. When the test is completed, reposition the ON/ARM/OFF switch from the OFF position to the
ARM position and reinstall the switch guard, and any access panel or cover removed.

NOTE: Whenever the unit is checked by moving the selector switch from the "ARM" to "ON"
position it must then be moved to the "OFF" position before reverting to the "ARM"
position again.

12-4.  Inadvertent Activation.

In the event the Automatic Locator Transmitter is inadvertently activated, the transmitter switch must be
reset by gaining access to the transmitter. (Refer to Paragraph 12-2.) Remove the plastic cap from the
switch and place switch in the OFF position. To reset the transmitter for automatic operation return the
switch to the ARM position. Refit the plastic cap over the switch. Reinstall the access plate. The
transmitter is now ready for normal flight operation.

NOTE: As a routine precaution, it is recommended that the transmitter be replaced at the earliest
opportunity after inadvertent activation. Note, however, that the problem may not be in the
transmitter. Check the following:

1. Proper antennae spacing so as to minimize antenna conducted RF. 

2. Rigidity of the transmitter installation. 

NOTE: Inspect the external whip antenna for any damage. Avoid bending the whip. Any sharply bent or
kinked whip should be replaced. Antenna damage may cause structural failure of whip in flight. 
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12-5. AutoFlight, General.

Due to the wide variety of A.F.C S. (Automated Flight Control System) option it is mandatory to follow
the service literature published by the individual manufacturer of the A.F.C.S equipment installed in any
particular airplane. This includes mechanical service such as; adjusting bridle cable tension, servo
removal and installation, servo clutch adjustment,. etc. 

12-6. Non-Piper A.F.C.S. Equipment Contacts.

Refer to the following list of AutoPilot Flight Director manufacturers to obtain service direction, parts
support, and service literature:

Century Flight Systems Sperry Flight Systems / Avionics Div.
Box 610 8500 Balboa Blvd.
Municipal Airport P.O. Box 9028
Mineral Wells, Texas 76067 VanNuy, Ca. 91409
(817) 325-2517 (213) 894-8111

Global Systems, Inc.
2144 Michelson Dr.
Irvine, Ca. 92715
(714) 851-0119
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12-7. Piper A.F.C.S. Equipment.

In early model airplanes, Piper AutoPilot equipment is branded with the Piper name. Refer to the
appropriate Piper AutoPilot / Flight Director Service Manual for service information.

NOTE: If a Roll Axis-only AutoPilot is installed, or if no AutoPilot is installed, consult the Piper Pitch
Trim Service Manual, P/N 753-771, for manual electric pitch trim service information 

The following is a complete listing of Piper A.F.C.S. equipment service literature. It is imperative to
correctly identify the AutoPilot system by "faceplate" model name, in order to consult the appropriate
service manual. Consult the aircraft parts catalog for replacement parts 

Name P/N

AutoControl I II & AltiMatic I II 753-798
AutoControl Ill and AlttMatic III and IIIB 753-723
AutoControl IIIB and AltiMatic IIIB-I 761-502
AltiMatic IIIC 761-602
AltiMatic V and V-I 761-525
AltiMatic V F Dand V F D-l 761-526
AltiMatic X F.D. A.P., & X A.P 761-668
AutoFlite 753-720
AutoFlite II 761-481

12-7a. 100 Hour AutoControl III / Altimatic III Autopilot Inspection.

In PA-24-260 S/N’s 24-4567 and up, for airplanes equipped with Piper AutoControl III, AltiMatic III,
AltiMatic IIIB, or AltiMatic IIIB-1 autopilots, each 100 hours time-in-service or annually, whichever
comes first, inspect the servo and bridle cable installations for the following:

NOTE: Refer to a current copy of the appropriate Automated Flight Control System service manual per
paragraph 12-7. Verify current revision by referring to Piper Customer Service Information File.

A. Loose bridle cables.

B. Damaged bridle cables or frayed bridle cable strands, particularly at the bridle cable pin where
bridle cable attaches to capstan.

C. Bridle cable clamp screw torquie. (See A.F.C.S. Service Manual.)

D. Safety sleeves replaced (if required). (See A.F.C.S. Service Manual.)

E. Cable guard positioning and clearance. 

F. Primary control system cables and bridle cable tension settings. (See A.F.C.S. Service Manual.)

G. Perform clutch override test. (See A.F.C.S. Service Manual.)
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12-8. Rack-Mounted Avionics

For airplanes with modern updgraded instrument / avionics panels, some avionics may be rack mounted.
Rack Mounted Avionics are rack-mounted front-removable units generally secured to the instrument
panel tray/rack by a single jackscrew located in the center of their faceplate.

A. Removal

1. Insert an appropriate size (generally 3/32 inch) allen wrench into the jackscrew access hole in
the faceplate.

2. Unscrew the jackscrew in a counterclockwise direction.

3. Slide the avionics unit aft and out of the instrument panel tray/rack.

B. Installation

NOTE: Inspect the front of the panel-mounted avionics tray/rack to verify it is not significantly
inset from the panel. If so, correct the tray/rack installation before proceeding.

NOTE: The high insertion forces required to seat a unit with “high density” connectors tend to
limit the effectiveness of the first seating attempt. Accordingly, the following procedure
requires sequential applications of force, and subsequent tightening of the jackscrew, to
ensure all connectors seat properly.

1. Slide the avionics unit into the instrument panel rack and forward applying a moderate
insertion force.

2. Insert an appropriate size (generally 3/32 inch) allen wrench into the jackscrew access hole in
the faceplate and tighten to remove any slack, but do not try to “pull” unit into place with the
jackscrew.

3. Apply additional insertion force to front of unit.

4. Tighten jackscrew again.

5. Apply additional insertion force to front of unit.

6. Finish tightening jackscrew.

7. Ensure that unit bezel is “tight” against panel.

12-9. Linear Modular Connectors (LMD/LMS)

For airplanes with modern upgraded instrument / avionics panels, Linear Modular Connectors
(LMD/LMS) may be used to simply assembly and reduce production costs. Special tools are needed to
remove some modules in some installations. See Amphenol / Pyle publication LM-300 (LM-300-1)
available from:

http://www.amphenol-aerospace.com/ServiceInstructions.asp
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12-10. EMI and RFI Check. (PIR-PPS65119, Rev A.)

A. Background

ElectroMagnetic Interference (EMI) and Radio Frequency Interference (RFI) are a growing concern
with the installation of advanced digital avionics. The following test procedure is recommended
before return-to-service each time any electrical / avionics work is performed.

B. Procedure

1. Position the aircraft at least 50 yards from buildings or any other large structures. 

2. Ensure all aircraft closeout panels (excluding interior trim panels) and engine cowling are
installed on the aircraft being tested.

3. With the aircraft running and all avionics, exterior lights and equipment ON, verify that:

(a) There are no unusual needle or display fluctuations on any display or gauge;

(b) There is no objectionable background noise in the headsets. 

(c) For troubleshooting purposes, if either is present, systematically turn OFF equipment until
the offending system is identified.

4. RFI interference is typically generated by energy from the aircraft communication radios
bouncing around the airframe. Verify that transmitting on the communication system does not
cause RFI interference by performing the following test on each communication system.

(a) On each of the following frequencies key the microphone for 3 to 5 seconds:

121.150 MHZ    127.000 MHZ

131.250 MHZ    121.175 MHZ

121.200 MHZ    131.275 MHZ

123.000 MHZ    131.300 MHZ

(b) Verify that this does not cause any unusual needle or display fluctuations on any display
or gauge.

12-11.  Radio Shelf Capacities.

The aft radio shelves in the following installations are limited to the maximum weights shown in Table XII-I.

Shelf Installation Maximum Approved
Drawing Number Weight (Lbs.)

21770 35

22430 30

Table XII-I.  Radio Shelf Capacities
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SECTION XIII

ACCESSORIES AND UTILITIES

13-1. Restraint System

A. Inspections. 

1. Shoulder Harness:

(a) Inspect ends and attachment points for condition and security.

(b) Inspect harness web material for condition and wear over its entire length. Particularly
look for wear and fraying where harness web passes in and out of inertial reel. If
excessively worn, replace.

(c) Check inertia reel mechanism by pulling sharply on strap. Verify reel will lock in place
under sudden stress.

2. Lap Belt:

(a) Inspect ends and attachment points for condition and security.

(b) Inspect harness web material for condition and wear over its entire length. Particularly
look for wear and fraying where harness web passes in and out of adjustable buckle end.
If excessively worn, replace.

(c) Inspect shoulder harness keeper nylon bushing. If excessively worn or missing,
replacement of that half of the lap belt is required.

B. Inertial Reel Adjustment. 

The inertial reel locking feature prevents the shoulder strap from extending and holds occupant in
place. For normal movement strap will extend and retract as required. If required, adust inertial reel
as follows:

1. Allow harness to wind up on reel as much as possible.

2. On end of reel, pry off plastic cover over spring. Make sure spring does not come out of plastic
cover. Set aside plastic cover.

3. Unwind the harness completely. Measure and mark the harness 24 inches from the reel center.

4. Wind harness onto reel until the 24-inch mark is reached. Hold reel and place cap with spring
over reel shaft end.

5. Align slot in shaft with spring tang. Wind spring 6 1/2 turns and snap plastic cover into holes
in reel end shaft.

6. Release harness and allow harness to wind up. Extend harness several times to check reel for
smooth operation.

7. Hold inertia reel with reel completely wound and inertia mechanism end up. Pry off plastic
cover over mechanism and set reel aside.

8. Install nut in plastic cover so that stud in cover is flush with nut surface. Position cover over
reel and snap cover into place. Extend harness several times to ensure reel operates smoothly.



PIPER COMANCHE SERVICE MANUAL

XIII - ACCESSORIES AND UTILITIES 04/01/09
3H16

13-2. Portable Fire Extinguisher

Inspections.

(1) Disposable-type (non-gauged) Fire Extinguishers

Disposable-type fire extinguishers should be maintained and inspected in accordance with the
nameplate instructions. 

(a) Monthly 

Check monthly or more frequently. Ensure nozzle is not obstructed and safety seal is
intact. Inspection is a "quick check" that an extinguisher is available and will operate. It is
intended to give reasonable assurance that the extinguisher is fully charged and operable.
This is done by seeing that it is in its designated place, that it has not been actuated
(discharged) or tampered with, and that there is no obvious physical damage or condition
to prevent operation. Determine fullness by weighing or "hefting."

(b) 100 Hour / Annual 

Each 100 hours or annually, whichever comes first, weigh the extinguisher. Replace and
return to manufacturer if gross weight is below the minimum specified on the nameplate. 

(c) Each Twelve (12) Years

Replace disposable-type (non-gauged) fire extinguishers at twelve (12) years from date of
manufacture.

(2) Rechargeable (gauged) Fire Extinguishers

Inspect rechargeable (gauged) fire extinguishers as follows:

(a) Monthly

Check fire extinguisher for condition and charge. Verify nozzle is unobstructed and the
lockpin is in place and the safety seal is intact. Verify that the gauge pressure is in the
operable (green) range and that the operating instructions are clearly visible.

(b) Annually

Each twelve (12) months, have the fire extinguisher professionally inspected.

(c) Each Six (6) Years

Each six years time-in-service, completely discharge the extinguisher and have it
professionally inspected and recharged.

(d) Each Twelve (12) Years

Hydrostatically test rechargeable (gauged) fire extinguishers each twelve (12) years time-
in-service.
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