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PIPER TWIN COMANCHE SERVICE MANUAL

AEROFICHE REVISION STATUS

Revisions to this service manual 753 645, originally published (on paper only) August 1, 1963 and
reissued (on paper only) December 29, 1972 are as follows:

Revisions Publication Date Aerofiche Card Effectivity
ORIGINAL (Paper only) August 1, 1963 None
COMPLETE REISSUE (Paper only) June 25, 1969 None
COMPLETE REISSUE (Paper only) December 29, 1972 None

Ist January 31, 1974 None
2nd June 28, 1976 1,2and 3
3rd QOctober 6, 1977 1and 2
4th April 26, 1978 1,2and 3
Sth September 10, 1979 land 2
6th April 6, 1981 1,2,3and 4
Tth October 28, 1982 1,2,3and 4
8th* October 1, 1998 1,2,3,and 4

* Revisions appear in all four cards. Accordingly,
discard your existing card set and replace it with
these cards dated October 1, 1998.

Consult the latest Piper Customer Service Information Catalog No. 1753-755 (Aerofiche) for
current revision dates for this manual.

The General Aviation Manufacturers Association (GAMA) has developed specifications for
microfiche reproduction of aircraft publications. The information compiled in this Aerofiche
Service Manual will be kept current by revisions distributed periodically. These revisions will
supersede all previous revisions and will be complete Aerofiche card replacements and shall
supersede Aerofiche cards of the same number in the set.

Conversion of Aerofiche alpha/numeric grid code numbers:

First number is the Aerofiche card number.
Letter is the horizontal row reference per card
Second number is the vertical column reference per card.

Example: 2J16 = Aerofiche card number two, row J, column 16.

To aid in locating information, a complete Preface containing the Section Index Guide, List of
Nlustrations and List of Tables for all fiche in this set is provided at the beginning of Card 1. Each
subsequent aerofiche card contains a partial Preface, displaying only those elements on that card.

IDENTIFYING REVISED MATERIAL

\

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 illustration that was changed.

Changes in capitatization, spelling, punctuation, indexing, the physical location of the material or
complete page additions are not identified by revision lines.

Example.

Revised: 10/1/98 PREFACE
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PIPER TWIN COMANCHE SERVICE MANUAL

EFFECTIVITY

This service manual is effective for all PA-30 and PA-39 airplanes as follows:

Model Name Meodel Number Serial Numbers Model Years
Twin Comanche PA-30 30-2 thru 30-901, less 30-853 1963 - 1965
Twin Comanche B and PA-30 30-853 and 30-902 thru 30-1744, 1966 - 1968
Twin Comanche Turbo B less 30-1717

Twin Comanche C and PA-30 30-1717 and 30-1745 thru 30-2000 1968 - 1970
Twin Comanche Turbo C

Twin Comanche C/R and PA-39 39-1 thru 39-155 1970 - 1972
Twin Comanche Turbo C/R

PARTS

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-
30/39 Twin Comanche Parts Catalog P/N 753 646, and FAR 43 for proper utilization.

WARNINGS, CAUTIONS AND NOTES

These are used to highlight or emphasize important information.

— WARNING —

OPERATING PROCEDURES, PRACTICES, ETC., WHICH MAY RESULT IN
PERSONAL INJURY OR LOSS OF LIFE IF NOT CAREFULLY
FOLLOWED.

— CAUTION —

OPERATING PROCEDURES, PRACTICES, ETC., WHICH IF NOT
STRICTLY OBSERVED MAY RESULT IN DAMAGE TO EQUIPMENT.

— Note —

An operating procedure, condition, etc., which is essential to emphasize.

PREFACE Added: 10/1/98
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PIPER TWIN COMANCHE SERVICE MANUAL

| ECTION INDEX GUIDE
SECTION SUBIECT GRID NO,

| PART I - Information Common to PA-30 and PA-39
AEROFICHE CARD NO. 1

1A5

I INTRODUCTION 1A15
I HANDLING AND SERVICING 1A19
a1 INSPECTION 1D15
v STRUCTURES 1E5
v SURFACE CONTROLS 1G7
VI NOT USED
| APPENDIX I CONTROL CABLE INSPECTION PROCEDURE 1K1
AEROFICHE CARD NO. 2
VII LANDING GEAR AND BRAKE SYSTEM 2A9
Vil POWER PLANT (NORMALLY ASPIRATED) 2D18
VIIIA POWER PLANT (TURBOCHARGED) 2Gl1
IX FUEL SYSTEM 2121
X INSTRUMENTS 2K14
AEROFICHE CARD NO. 3
XI ELECTRICAL SYSTEM 3A9
XII ELECTRONICS 3GI12
AEROFICHE CARD NO. 4
XIIl HEATING AND VENTILATING SYSTEM 4A7
Xiv ACCESSORIES AND UTILITIES 4E7
PART II - Information Unique to PA-39
| INTRODUCTION 4G5
I HANDLING AND SERVICING 4G9
v STRUCTURES 4Gl16
\Y SURFACE CONTROLS 4G19
Vil POWER PLANT (NORMALLY ASPIRATED) 4HS5
VIIIA POWER PLANT (TURBOCHARGED) 4H11
X INSTRUMENTS 4H17
XI ELECTRICAL SYSTEM 4H19
XII ELECTRONICS 411
Revised: 10/1/98 PREFACE



PIPER TWIN COMANCHE SERVICE MANUAL

Eigure No, Subject Grid No.
2-1. Three View of Twin Comanche, Serial Nos. 30-1 to 30-852 incl. and

30-854 10 30-901 INCL wo.erierrecee et ettt e s 1A23
2-2. Three View of Twin Comanche, Serial Nos. 30-853, to 30-2000 incl. ......ccceiinnnennnnn 1A24
2-3. Station Reference Lines, FUSElage .........cccovenviiveeciinin e 1B9
2-4, Station Reference Lines, Wing and Stabilator.............ccccccooi i, 1B10
2-5. Access Plates and Panels, Fuselage INterior ... 1B11
2-6. Access Plates and Panels, Fuselage, Serial Nos. 30-1

to 30-852 incl., and 30-854 t0 30-901 incl......ccco i 1B12
2-7. Access Plates and Panels, Fuselage, Serial Nos. 30-853, 30-902

10 30-2000 INCL. ..veievierisrie oot eeee e et et e rret s e enere s e r e e e e g e p e ernete e enneaaeas 1B13
2-8. Access Plates and Panels, WINES......c.oooieiiiiiniiicin et e 1B14
2-8a. Torque Wrench FOrmula.............ccoooo i s 1B17
2-9. Jacking AITANZEIMEIIES ...ccocc..iriiiiiie ittt e e r s a s sss s et sn e 1B22
2-10. Weighing AIrplane........cocve i 1B23
2-11. Leveling Airplane, Serial Nos. 30-1 to 30-852 incl. and

30-854 10 30-901 INCL. ...coviveeerrririverireeceese s e bbb s 1B24
2-12. Leveling Airplane, Serial Nos. 30-853, 30-902 to 30-2000 incl. ....ccccoviveiericiiniannens 1B24
2-13. Minimum Tuming RAdils ..o i s e 1C3
2-14. Servicing Landing Gear Struts .........cooveiiiiniiinri i e e 1C7
2-15. Service Points, Serial Nos. 30-1 to 30-852 incl. and 30-854 to 30-901 incl. ................... 1C11
2-16. Service Points, Serial Nos. 30-853, 30-902 to 30-2000 incl. .......ccoocoviiimiiniiniciee, 1C12
2-17. Ol SUCHON SCIEIM.....iiteerieterieereeresrreesrraers e ens e e e bt raabasbes sassasssa s sh e s searbasansa s arnsane s 1C19
2-18. Ol PrESSUTE SCIBLIM. .veecvemiririrrireeeeeeeeeerr et es et rsaa et sast e sh e s b e s s s b e be s sa b sanesn b e 1C19
2-19. TUEBO Ol FLIEEL.......viivvisiiriireceee st et r e st ceme e sarsstsaa st ssansh s e s ean s s st srma b e msrasresereas 1C20
2-20. Lubrication CRATT. ... ...t e e e sa s a e s e naa s s e 1D2
2-21. Identification of Aircraft Fluid Lines .........cooooioiiiiic e, 1D12
2-22. Removal of Cherrylock RIVELS .....cc.oiiiiiiinininete et 1D13
4-1. Landing Light InStallation ...........cccooiiiiiiiimiie et 1E9
4-2. Aileron and Flap Installation ... 1E11
4.3. WinG INStAllAtION ....cvvmeceeer ittt 1E16
4-4. Empennage InStallation ..o 1E23
4-5. Windshield INStallation..........cccoiieere ittt 1F2
4-6. Side Window Installation (Typical)......cccoooerviiiiien e, 1F3
4-1. DOOT INSLAIIALION ...vevv et et sr e st e e b s rep e et b e 1F4
4-8. Door Locking MeChaniSm .........ocimiiiimiiiirnieiniesse e e 1F5
4-9. Skin Material and ThiCKNESS ......oo o s 1F7
4-10. Typical Access HOIES ... e 1F10
4-10a.  Checking Stabilator Free Play ... 1F13
4-11. Balancing Stabilator, Serial Nos. 30-1 to 30-852 incl., 30-854 to

30-901 incl., 30-1717, 30-1745 t0 30-2000 incCl.....ccoeei i, IF15
4-12. Balancing Stabilator, Serial Nos. 30-853, 30-902 to 30-1716 incl.

and 30-1718 t0 30-1744 INCL oo e bt s e 1F15
4-13. Checking and Balancing Rudder ... 1IF18
4-14. Surface Scratches, Abrasion or Ground-in-Dirt............ccoeiiii 1F23
4-15. Deep Scratches, Shallow Nicks and Small Holes ... 1F23
PREFACE Revised: 10/1/98

LIST OF ILLUSTRATIONS - PART 1
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PIPER TWIN COMANCHE SERVICE MANUAL

. 7-11.

LIST OF ILLUSTRATIONS - PART I (cont.)

. Figure No, Subject
4-16. Mixing of Epoxy Patching Compound ............ccooerierinienicireniecieninecsierscnesesnnesnensees
4-17. Welding Repair Method ...... ..ot e e
4-18. Repaining of Cracks ...
4-19. Various REPAITS ......ccveviiiiieiiiini s s e e st s s
4-20. Repair of SIress LINES ..o s e
4-21. Repair of Impacted Damage ...
5-1. Control Column INStallation ..o e e
5-la. Correct Method of Installing Rod End Bearings ...........cocoveviciiniceniccnnee e
5-2. Aileron Control InStallation ........c.ccco et e e e e e
5-3. Installation of Bellcrank Checking Tool ...
5-4. Installation of Aileron Rigging Took. ..o e e
5-5. Stabilator and Stabilator Trim Controls ..o e
5-6. Stabilator Rigging Tool........c.ocriirircc et e e e b e e
5-7. Methods of Blocking Trim Cables...... ..o s
5-8. Rudder Pedal Installation ...........cccceveiiiriiiiiiiii i
5-9. Adjustment of Brake Pedal ... e
5-10. Rudder and Rudder Trim COntrols..........c.ccieiiriiiiineiensssnee e nesemiessassssaasasseseens
5-11. Clamping Rudder Pedals in Neutral Position ...
5-12, Determining Neutral Rudder POSItion ..o
5-13. Checking Rudder Travel ..........ccccooviiiniiiiiicticcnin e e
. 5-14. Trim Screw ASSEmMbLY ..ot
. - 5-15, Flap Control InStallation .........ccccceiiiiiiiiiii i b
-~ 5-16. Flap Position Sender Unit..........ocooviiniiiiiiiimi i s
5-17. Fabricated Aileron Bellcrank Rigging Tool..........ccooiiiniiiiinii e e
5-18. Fabricated Aileron Rigging Tool ..o
5-19. Fabricated Stabilator Rigging Tool ...
APPI-1. Control Cable Inspection Technique........ccoccvviinniiniiii
APPI-2. External Cable Wear PAttemMs..........ooviiieriene e cmn e e eree st e ers e e e
APPI1-3. Internal Cable WEAr ..ot e e e
APP I-4. Pulley Wear PAEITIS ....coooieciie i s e eab s ab st b b
7-1. Nose Gear Oleo Strut AsSembLY ..o e
7-2. Nose Landing Gear Installation ...
7-3. Clamping Rudder Pedals in Neutral Position ..o
7-4. Rudder Pedals at Neutral Angle.......ccoiiiiinii e
7-4a. Rudder Pedals at Neutral Position S/N 39-84 and up ...,
7-5. Installation of Plumb Bob Attachment Tool ...
7-6. Installation of Nose Gear Alignment Jig.........ccooiiiiii s e
7-7. Nose Gear Door Installation ...
7-8. Main Gear Oleo Strut Assembly ...
7-8a. Main Gear Side Brace Link Travel ......c..ocociiiieiiniiiiencen s e
7-8b. Main Gear Side Brace Bearing Tolerance.........coooviirriinni e
7-8c. Main Gear Side Brace Link Tolerance..........c.cco oot e e e
7-9. Main Landing Gear Installation (Left)...........cccoooiiii e
7-10. Adjustment of Main Landing Gear Drag Link...........ccccccoiiivniinni e
AlIgning Main GeAT ...t s

Revised: 10/1/98
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PIPER TWIN COMANCHE SERVICE MANUAL

Figure No. Subject

7-12. Landing Gear Retraction SYSteM ........cocoviiininniinnininiseisssner e et sse s

7-13. Landing Gear Retraction Transmission Assembly ........coccoiinnininininncisinnensnnen e

7-14. Landing Gear Retraction Transmission Installation ............ccoviciniicvniiiinccicninnen,

7-15. Landing Gear Up Limit SWItCh.........coovrriiiiiiiiitn et casas e

7-16. Torque Wrench and Adapter Installation ..............ccocmeiivec e,

7-17. Landing Gear Down Lock Installation...........cccooovvrvmic i,

7-18. Landing Gear Warning Switch Installation.................cc

7-19. Nose Wheel ASSembly .. .....cccourimeeieei e e

7-20. Main Wheel Assembly, Serial Nos. 30-2to 30-845 incl. ..., 2C19
7-21. Main Wheel Assembly, Serial Nos. 30-846 to 30-2000 incl. ... 2C20
7-22. Wheel Brake ASSembly ..ottt 2C22
7-22a.  Removal and Installation of Anchor Bolt ........coccniioininircc e 2C23
7-23. Removal of Wheel Brake DHSC ...t sierssesssrissr e ese e 2C24
7-24. Brake System INstallation ... s 2D1
7-25. Brake Master Cylinder AsSembly ..o e s 2D3
7-26. Bleeding Brakes .........cocooiiiiciiiiiiii it e e s e e 2D5
7-26a.  Brake Cylinder INStAllation ...........coooviiiicinimmicnim e aeeas 2D5
7-217. Fabricated Plumb Bob TOO! .......ocrviiiiiiiniin i e 2D9
7-28. Fabricated Nose Wheel ALIgNment Jig .....c..occoviirriiennine e s saaie, 2D10
7-29. Fabricated Spanner Wrench ... 2D11
7-30. Inspection of Rod End Bearings .........cccoiviiniiiinini s 2D12
7-31. Main Gear Wear LIMits..........coooneiiiiniii st s s ees 2D14
7-32. Nose Gear Wear LIMILS ........covvecc v b 2D16
8-1. Engine Cowling and Cowl Flap Rigging ...t e 2D23
8-2. Standard Propeller Installation.............cc.cccooiiiinicii s 2E1
8-3. Typical Nicks and Removal Methods ... 2E4
84, PrOPEIIET GOVEITION........c.ceciirirecriiriiasieacs oo bbb st bbb bbb s msaa b sn st 2E10
8-5. Engine INStAllation ..........cccocrmirimimieieicc it e e 2E15
8-6. Schematic Diagram of RSA Fuel Injector System..........ccovoeinniiinniiinessiseec e 2E19
8-7. FUEL INJECLOT .vvvveece ettt et s b e s b bt s 2E21
8-8. Fuel Air Bleed NOZZIe. .........coovi ittt 2E21
8.9 Magneto Breaker POINES............c.ooviieiiniieiierscin et s s et st ss s s s s 2E23
8-10. Contact Spring INSPECHION ......c.civeiiiiiriec i 2E24
8-11. IMPUISE COUPIIME ....cvvvoirireeimeenic sttt s s et 2E24
8-12. Magneto TIMING MArKS.......cocoimiiniiiiin e 2F2
8-13. Engine Timing MAarks .........cccovmiinmiiii e s 2F3
8-14. Removing Spring From Lead Assembly........ccocooovinniiiiniii e 2F6
8-15. ASSEINDLY TOOL c.vveereceeciiirit i s e 2F7
8-16. Using Assembly TOOL ..o 2F7
8-17. Measuring Lead Assembly Length ...t 2F7
8-18. Cutting Metallic Braid from End of Lead.............cccooinie 2F8
8-19. Unbraiding Metallic Shielding. ...t 2F8
8-20. Forming Shielding Around Fermule. ... 2F9
8-21. Ferrule Seating TOOL......ccocoiiiiivririri ettt 2F9
8-22. NEEAIE e e e e et e e bR s s 2F9
PREFACE Revised: 10/1/98
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PIPER TWIN COMANCHE SERVICE MANUAL

. 9-10.

LIST OF ILLUSTRATIONS - PART I (cont.)

. Figure No, Subject
8-23. Measuring Wire From Top of Ferrule ... cvecestrnessesssssasaenns
8-24. Installing Grommet Over Lead ASSEMBIIES..........ccovvvivieevierccnirecr e
8-25. Lead Assembly Installed in GIOMUMIEL .............ccoocuocvveceeecire e ns e ses s s
B-26. Wire Doubled Over For Installation of Eyelet.......c..c..ccooviimvieneviieei e ciensnnens
B-27. Removing Frozen Spark PIUZ ........ccoouioniiiiieiieeeee et ee s
BA-1. Engine Cowling and Cowl Flap Rigging .........cccocvivimiiiimoiiee et cne e
8A-2. Propeller INStallation ...ttt ettt
BA-3. Typical Nicks and Removal Methods ..o e e
8BA-4. Propeller GOVEMOT ..ottt ettt ettt s e
8A-5. Engine INStAllation ...........cooeviiiiiiiincciccrei et e
8A-6. Schematic Diagram of Turbocharged System.............ccocvriimrecene et e
| 8A-6a.  Lockwiring V-Band COUPLIES ............oueucvrmmesieeeeseeeeeseiesesesseeseeeeeeeeseeseeeeseseeeeeressees
8A-7. Schematic Diagram of RSA Fuel Injector SyStem.........cccoouviieeeieeirniieicciececeeeee e
8A-8. FUBT INJECLOT ...ttt eeeae s e e eme e sse s es
BA-9. Fuel Air Bleed NOZzZIe.........ooiiii ettt e
BA-10. Magneto Breaker POINES...........ooceriiiiiicrrc et s
8A-11.  Contact SPring INSPECUON ......c.ivi et e e e e se e eaeraans
BA-12.  Impulse COUPLINE........ccom e e b et e e e
8A-13.  Magneto TIming Marks..... ..ot e
8A-14. Engine Timing Marks ..ot ses ettt et en s anaes
. 8A-15. Removing Spring From Lead Assembly......cccocoiioiieiieieiecteeeeee et
. BA-16.  ASSEMblY TOOI ... et e e e s
. BA-17.  Using Assembly TOOL...... oottt et et e
8A-18.  Measuring Lead Assembly Length ...
8A-19.  Cutting Metallic Braid From End of Lead............c.coc i
8A-20.  Unbraiding Metallic Shielding..............ccoooiiiiiii e
8A-21.  Forming Shielding Around Ferrule............cooiiiii e e
8A-22.  Ferrule Seatiig TOOL ...t esrt e e sre e r e e et e ear e e e an e eaaanne s
8A-23.  Neadle ettt a ettt sttt s re et esae e e e aran e
8A-24.  Measuring Wire From Top of Ferrule ...
8A-25.  Installing Grommet Over Lead Assemblies........ccoieiiiiininiic e
8A-26. Lead Assembly Installed in GrOmMMEt .......ccooieiiiiiiiiiiiiiie e et eeeese et e
B8A-27.  Wire Doubled Over for Installation of Evelet.........ccoooviiiiiiiiiiiicini e
BA-28. Removing Frozen Spark PIUZ ...ttt e
8A-2G.  Turbo Oil FIow Check..........ooiiiiiiiece ettt et e e e
9-1. Fuel System Schematic (PA-30) ..o e etrr b e
9.2, Fuel System Schematic (PA-30 Turbo).......cccooeiiieie et e e
9-3. Fuel Cell Installation (Main/Inboard) ..........cccoeciniiinininiiicn e e
0-4, Fuel Cell Installation {Auxiliary/Outboard)........cccoeeir i e
9-5. Checking Sender UL ..........oooiiiiiiiie et s et et
9-6. Checking Fuel GAUEE ........cccouiiiii et e e
9-7. Fuel Indicating Systern Wing Schematic ...
9-8. Fuel Systemn Installation.........o.cooo oot e e
9-9, Fuel System Installation (TUrbo) ..........ccocooriiin e e
Fuel Strainer ASSEMBLY ......coooiiiii e e e s

Revised: 10/1/98
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PIPER TWIN COMANCHE SERVICE MANUAL

LIST OF ILLUSTRATIONS - PART I (cont.)

Eigure No, Subject Grid No
9-11. Fuel Selector INStallation .........c.coveeeriiieerenernincre st eaes s e smras s sment s 2122
9-12. Fuel Selector Valve Control InStallation ...........ccoccoveenin e e e 2J23
9-13. Weldon Rotary FUel PUMP ..ot eae s er s 2K2
9-14. SoleN0Id VAIVE ...oceee et e e e e s 2K6
9-15. Fabricated Fuel Quantity Transmitter Checking Jig ..o 2K10
10-1. Instrument Panel, Serial Nos. 30-1 to 30-852 incl. and

30-854 10 30-90T INCL ..oniiiiiierceeece et e s e e s 2K16
10-2. Instrument Panel, Serial Nos. 30-853, 30-902 to 30-1716 incl.

and 30-1718 10 30-1744 INCL.......c oo e s 2K17
10-3. Instrument Panel, Serial Nos. 30-1717, 30-1745 to0 30-2000 incl......ccocovoviicimnnnniinceeene 2K18
10-32.  SeCURNZ PUMP c.ocoiiiitec st e s s b bbb 2K24
10-4. Vacuum System Installation. ..o 2L1
10-3. EGT Thermocouple InStallation.............covvnmiimeimsieee et 2L5
11-1. Generator Wiring System Schematic ... 3A15
11-2. Sectional View 0f GENETALOL ..........coveveeiiiiecnecir e st s sbna e e 3A19
11-3. Wiring Circuit, Dual REGUIALOTS ........ccovoviriiimirriiiiescsene sttt sa s s s 3A21
11-4. Current/Voltage Regulator ..ot 3B4
11-5. Use of Riffler File to Clean Contact POIDLS ...t 3B7
11-6. Voltage Regulator Al Gap..........cccoviiininiiii s ssae et sbe s ssess 3B7
11-7. Checking Voltage Setting Fixed Resistance Method ... 3B8
11-8. Checking Voltage Setting Variable Resistance Method...........ccooviiiiiiiiniinnnnien 3B8
11-9. Adjusting Voltage Regulator SEtting.........ocovniiieiniivriicniismn e 3B9
11-10.  Cutout Relay Air Gap Check and Adjustment..........ccoevioeininini s 3B11
11-11.  Cutout Relay Point Operating Check and Adjustment ..........cccooovvivniieinesniine 3iB11
11-12.  Checking Cutout Relay Closing VORAge .........c.cooviiiirniiiiiiinnse s 3B12
11-13.  Adjustment of Cutout Relay Closing Voltage.............oovioieminninni e 3B12
11-14.  Checking Current Regulator, Load Method.........c.ccoovriiivnii e 3B13
11-15.  Checking Current Regulator, Jumper Lead Method ... 3B13
11-16.  Checking and Adjusting Relay Air Gap ... 3B16
11-17.  Checking and Adjusting Relay Point Opening .............ccevicnmieinsiienniscsns e 3B16
11-18.  Checking Relay Closing VOMAZE ..ot e 3B17
11-19.  Adjusting Relay Closing VOIAZE ..ot 3B17
11-20.  Alternator Wiring System Schematic. ..o 3B19
11-21.  Exploded View Of AEMALON .......covveieeiiiieieee ettt e s 3B21
i1-22. RemOVal 0f RECUTIET .....c.cooiiriiieireiesseerie et iere e ae st eess e strase s s s e s e sr e s srtensr e e srneeeeen 3B23
11-23.  Removal of Slip Ring End Bearing............cocc.vinnii e 3B23
11-24. Removal of Drive End Head ...t 3B23
11-25. Removal of End Head Bearing .........c.cocvieiii i 3B23
11-26.  Testing RoOtor for Grounds ...t 3B24
11-27.  Testing RoOtor for ShOMS ....c.ooviimiiiiccr e 3B24
11-28.  Installation of BEATINZ.........coiicmiitri i bbb s 3C1
11-29.  Installation of RECHFIET .....coecoeiiirriere et b e 3C1
11-30.  Terminal ASSEIMDLY .....oc.occiiiimiiiii et s bbbt 3C2
11-31. Slip Ring End Bearing Assembly ..o 3C2
11-32. TeSting ANEIMALOT ....cociivieiniiinnie it b asb e s i 3C3 .
PREFACE Revised: 10/1/98
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PIPER TWIN COMANCHE SERVICE MANUAL

LIST OF ILLUSTRATIONS - PART I (cont.)

11-33.  Brush INStallation .......ococeviieeeeiieerencnreie i sceesnse s resn s e e st st s secananssn s 3C4
11-34.  Internal Wiring DIagraIn .......coooiiiiiinnne e st s s eb et 3C5
11-34a.  Alternator Paralleling System .......ccooo i s 3C9
11-35. Regulator Diagram (Prestolite) ..ot e 3C14
11-35a.  Regulator Diagram (Lamar) ..ot e 3Cl14
11-36.  Testing Regulator (Prestolite) ... e enarens 3C17
11-36a.  Testing Regulator (Lamar) ............ccvvriiiiiine et s s enr s 3C18
11-36b.  Adjusting Regulator (LAMAr} .........cccoiviiiiiiiiiiiiiie it C19
11-37.  Application of Overvoltage Control...........ocoiiiiinni e 3C21
11-38.  Testing Overvoltage CONtrOL ...t s 3C21
11-39. No-Load Test HOOKUP. ...ttt s s D1
11-40.  Lock-Torque Test HOOKUP ..ot e D2
11-41.  Resistive Test HOOKUP ....cooceuiiieriecrerecien et cec s tccat s an s sae s s e 3D2
11-42.  Exploded View of Gear Reduction Starting Motor.........ooe, 3D6
11-43.  Turning Starting Motor COMMUELALOT ..........ccooevn et 3D9
11-44,  Testing Motor Ammature for SROTS..........ccocooi e 3D9
11-45. Testing Motor Fields for Grounds.........cci i e 3D10
11-46.  No-Load Test HOOKUPD....cooiioiiii et b a st e e 3D11
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SECTION I

INTRODUCTION

1-1. GENERAL. This manual contains service and maintenance instructions for the Piper
PA-30/39 Twin Comanche, designed and manufactured as a versatile airplane in the personal
and business aviation field, by the Piper Aircraft Corporation, Lock Haven. Pennsylvania.

1-2. SCOPE OF MANUAL. Sections Il and IIl comprise the service part of this manual.
whereas Sections IV through XIV comprise the maintenance instructions. Part Il of this
manuat has service information which is specifically for the PA-39 model only. The service
instructions include ground handling, servicing, and inspection. The maintenance
instructions for each system include troubleshooting, removal and installation of
components, and corrective maintenance and testing; each major system of the aircraft is
covered in a separate section. Only qualified personnel should perform the operations
described in this manual.

The description of the airplane included in this section is limited to gencral information.
Section Il gives leading particulars and principal dimensions, while each major system is
described in its appropriate section of the manual. For a more detailed description of the
airplane, refer to the Owner’s Handbook.

1-3. DESCRIPTION. The Piper PA-30 Twin Comanche is a four-place (optional 5th and
6th seats are available in Serial Nos. 30-853, 30-902 and up) twin engine, low-wing
monoplane of all-metal construction. Paragraphs 14 through 1-14 provide descriptions of
the major components and systems.

1-4. FUSELAGE. The fuselage consists of three basic units: the nose section, the cabin
section. and the tail cone section.

1-5. WING. The laminar flow wing is of all-metal stressed-skin, full-cantilever design.
consisting of two wing panels bolted together at the center of the fuselage. The wing tips are
removable. The ailerons are cable and push rod controlled and are statically and dynamicully
balanced. The trailing edge wing flaps are electrically operated.

INTRODUCTION
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1-6. EMPENNAGE. The empennage consists of the fin. rudder. stubtiator and stabilator
trim tab. The rudder and stabilator are statically balanced.

1-7. FLIGHT CONTROLS. The flight controils are conventional. consisting of a control
wheel which operates the ailerons and stabilators, and foot pedals which operate the rudder.
Duplicate controls are provided for the copilot.

1-8. LANDING GEAR. The landing gear is an electrically operated tricycle gear. consisting
of a nose whee! and two main wheels.

1-9. BRAKE SYSTEM. The brakes on the PA-30 are hydraulically operated by toe pedals.

1-10. ENGINES AND PROPELLERS. The airplane is powered by two Avco-Lvcoming
four cylinder, direct drive, wet sump, horizontally opposed, fuel injected engines. The
propellers are Hartzell full feathering, constant speed units controlled by a governor
mounted on each engine. Some propellers are equipped with a backup spring which allows
operation of the propeller in case of loss of air from the air cylinder. These propellers are
identified by the letter “S™ after the hub dash number. such as HC-E2YL-2BS. The *'S”
propeller should not be intermixed with the other propellers. Each model with its engines
and particular propellers are as follows:

Model Engine Propeller H.P. Octane

PA-30 [0-320-B1A HC-E2YL-2 160 91/96
HC-E2YL-2B
HC-E2YL-2BF
HC-E2YL-2BS
HC-E2YL-2BSF

"1-30 Turbo 10-320-C1A HC-E2YL-2 160 100/130
HC-E2YL-2B
HC-E2YL-2BF
HC-E2YL-2BS
HC-E2YL-2BSF

INTRODUCTION
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1-1t. FUEL SYSTEM. The fuel svstem consists of four rubber-type cells located in the
wings with a total fuel capacity of 90 U.S. gallons. (Optionai 15 U.S. gallon each, tip tanks)
two engine-driven fuel pumps, two electric auxiliarv fuel pumps and two combination fuel
selectors and strainer valves.

I-12. INSTRUMENTS. Provisions for the instrument installation includes panels for engine
instruments and advance flight instruments. The panel is shock mounted to minimize
vibration to the instruments.

1-13. ELECTRONIC EQUIPMENT. Provision for electronic equipment includes various
combinations of radio installations and AutoPilot.

1-14. HEATING AND VENTILATING SYSTEM. Heated air for the cabin and defroster is
obtained from a 25,000 BTU gasoline heater installed in the nose section. Fresh air for the
cabin interior is obtained from two individual sources: one from the nose section and the
other from a scoop located in the speed fairing ahead of the vertical fin.

INTRODUCTION
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SECTION I1
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 zid 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, rcfer to the
appropriate section for that component.

2-2. DIMENSIONS. The principal airplane dimensions are shown in Figures 2-1 and 2-2,
and are listed in Table [I-1.

2-3. STATION REFERENCE LINES. In order to facilitate the location of various
components of the airplane which require maintenance and servicing, a method utilizing
fuselage station, wing station or buttock line (BL), and water line (WL) designations is
frequently employed in this manual. (Refer to Figures 2-3 and 2-4.) Fuselage stations,
buttock lines, and water lines are reference points measured by inches in the vertical or
horizontal direction from a given reference line which indicates station locations of
structural members of the airplane. Station O of the fuselage is located 13.37 inches aft of
the foremost point of the nose. Station 0 {BL) of the wing and stabilator is the center line
of the airplane; and station 0 (WL) of the fuselage, vertical stabilizer and rudder is 8.25
inches below the bottom edge of the forward left side window. The reference datum line or
0 fuselage station reference line is located 79 inches forward of the wing leading edge.

2-4. 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.
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Figure 2-1. Three View of Twin Comanche PA-30

Serial Nos. 30-1to 30-832 inclusive and 30-
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Figure 2-2, Three View of Twin Comanche PA-30
Serial Nos. 30-853, 30-902 to 30-2000 inclusive
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TABLE II-I. LEADING PARTICULARS AND PRINCIPAL DIMENSIONS

Rated Horsepower, RPM:
Full Throttle
Performance Cruise (759 rated)
Economy Cruise {65% rated)
Fuel Consumption Cruise

MODEL PA-30
ENGINE
Manufacturer Avco-Lycoming
Model 10-320 BiA
FAA Type Certificate IE12
Rated Horsepower I 60

160 hp @ 2700 RPM
120 hp @ 2450 RPM
104 hp @ 2350 RPM

75% Rated Power 10.0 gph

65% Rated Power 8.8 gph

60% Rated Power 8.2 gph
Propeller Drive Ratio 1:1
Propeller Shaft Rotation Clockwise
Bore 5.125 in.
Stroke 3.875in.
Displacement 319.8 cu. in.
Compression Ratio 8.50:1
Weight (With Starter and Generator or Alternator) 287 lbs.
Dimensions:

Height 19.22 in.

Width 32.24 in.

Length 3359 in.
Qil, SAE Number Refer to Table 11-111
Oil Sump Capacity 8 guarts

Oil Consumption, Maximum
Fuel, Aviation Grade, Minimum QOctane

0.010 1b./bhp/hr.
91/96 octane

Fuel Injector, Bendix RSA-5ADI
Magneto (2), Scintilla S4LN-21
Magneto Drive, Ratio to Crankshaft 1:1

Magneto Drive, Rotation Clockwise
Magneto Timing 25 degrees BTC
Magneto Point Clearance 0.018 + 0.006

HANDLING AND SERVICING
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TABLE II-1. LEADING PARTICULARS AND PRINCIPAL DIMENSIONS

MODEL

ENGINE

Manufacturer
Model
FAA Type Certificate
Rated Horsepower
Rated Horsepower, RPM:
Full Throttle
Performance Cruise (75% rated)
Economy Cruise (65% rated)
Fuel Consumption Cruise
75% Rated Power
65% Rated Power
60% Rated Power
Propeller Drive Ratio
Propeller Shaft Rotation
Bore
Stroke
Displacement
Compression Ratio
Weight (With Starter and Generator or Alternator)
Dimensions:
Height
Width
Length
Oil, SAE Number
Oil Sump Capacity
Oil Consumption, Maximum
Fuel, Aviation Grade, Minimum Octane
Fuel Injector, Bendix
Magneto (2), Scintilla
Magneto Drive, Ratio to Crankshaft
Magneto Drive, Rotation
Magneto Timing
Magneto Point Clearance

HANDLING AND SERVICING

1B2

PA-30 Turbo

Avco- Lycoming
10-320C1A
1E12

160

160 hp @ 2700 RPM
120 hp @ 2450 RPM
104 hp @ 2350 RPM

10.0 gph
8.8 gph

8.2 gph

1:1
Clockwise
5.125in.
3.8751n.
319.8 cu. in.
8.50:1

294 1bs.

19.22 in.

3224 in.
33.59in.

Refer to Table 11-111
8 quarts

0.010 Ib./bhp/hr.
100/130 octane
RSA-5ADI1
S4LN-21

1:1

Clockwise

25 degrees BTC
0.018 £ 0.006

Issued: 12729772
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. TABLE II-I. LEADING PARTICULARS AND PRINCIPAL DIMENSIONS (cont.)
MODEL PA-30

ENGINE (cont.)

Spark Plugs (shielded}):
AC
Champion
Spark Plug Gap Setting (in.) "
Firing Order
Tachometer Drive, Ratio To Crankshaft
Tachometer Drive, Rotation
Starter
Delco-Remy. i2-volt
Prestolite, [2-volt
Starter Drive, Ratio to Crankshaft
Starter Drive, Rotation
Generator, Delco-Remy
Voltage Regulator, Delco-Remy
Paralleling Relay, Delco-Remy
Alternator, Prestolite
Voltage Regulator, Prestolite
Over Voltage Control, Prestolite
Vacuum Pump Drive, Ratio to Crankshaft
Vacuum Pump Drive, Rotation
Propelier Governor Drive
Propeller Governor Ratio
Fuel Pump

PROPELLER

Manufacturer
Type
Hub

Blade (2)
Diameter
Diameter, Minimum

11) REFEM TO LYCOMING SERYICE INSTRUCTION NO. 1042,

SR-88D
REM-40E
0.018to0 0.022 in.
1-3-2-4

0.5:1

Clockwise

Model 1109511
Model MZ4206
13.55:1
Counterclockwise
12-volt, 50 amp, Model 1101915
1119246 (50 amp)
1116887 (50 amp)
12-volt, ALX 8403
VSF 7203 8A
X17621

1.30:1
Counterclockwise
ANZ0010 Type XX
0.866:1
AC-GP6440296

Hartzell

Constant Speed Feathering

HC-E2YL-2B. HC-E2YL-2BF. HC-E2YL-2BS o1
HC-E2YL-2BSF

7663-4 or F7663-4

721n.

70 in.

HANDLING AND SERVICING
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TABLE II-1 LEADING PARTICULARS AND PRINCIPAL DIMENSIONS (cont.)

MODEL PA-30 Turbo
ENGINE (cont.)

Spark Plugs (shielded):

AC 171
Champion REB-37N
Spark Plug Gap Setting (in.)'"! 0.015 to 0.021 in.
Firing Order 1-3-2-4
Tachometer Drive, Ratio To Crankshaft 0.5:1
Tachometer Drive, Rotation Clockwise
Starter
Delco-Remy, 12-volt 1109511
Prestolite, 12-volt MZ4206
Starter Drive, Rado to Crankshaft 13.55:1
Starter Drive, Rotation Counterclockwise
Generator, Delco-Remy 12-volt, 50 amp, Model 1101915
Voltage Regulator, Delco-Remy 1119246 (50 amp)
Paralleling Relay, Delco-Remy 1116887 (50 amp)
Alternator, Prestolite 12-volt, ALX 8403
Voltage Regulator, Prestolite VSF 7203 8A
Over Voltage Control, Prestolite X17621
Vacuum Pump Drive, Ratio to Crankshaft 1.30:1
Vacuum Pump Drive, Rotation Counterclockwise
Propeller Governor Drive AN20010 Type XX
Propeller Governor Ratio 0.866:1
Fuel Pump Lear-Siegler RG17980
PROPELLER
Manufacturer Harizell
Type Constant Speed Feathering
Hub HC-E2YL-2B. HC-E2YL-2BF. HC-E2YL-2BS or
HC-E2YL-2BSF
Blade (2) 7663-4 or F7663-4
Diameter 72 in.
Diameter, Minimum 70 in.
{1} REFER TO LYCOMING SERVICE INSTRUCTION KO, 1042,
Issued: 12/29/72 HANDLING AND SERVIC[N(‘.
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TABLE I1-1. LEADING PARTICULARS AND PRINCIPA L DIMENSIONS (cont )

MODEL
PROPELLER (cont.)

Blade Angle, Low %'
Blade Angle, High®'
Control Governor
Governor Model

FUEL CELL CAPACITIES

Inboard {Main) Fuel Cells
Capacity (each)
Unusable Fuel (each)
. Outboard (Auxiliary) Fuel Cells
Capacity (each)
Tip Tanks
Capacity {each)

LANDING GEAR

Type

Shock Strut Type

Fluid Required (Struts & Brakes)
Strut Extension (Static Load)
Maximum Air Pressure {Strurt)
Tread (Width from each tire center)
Wheel Base

Nose Wheel Travel

Main Wheel Toe-In

Turning Radius (Min.)

Wheel, Nose

Wheel, Main

Brake Type

Tire. Nose

Tire. Main

Tire Pressure

127 BLADE aNGLE aT 30 IN, RADIUS.

PA-30

12.0£0.015 degrees
78 degrees

Harwzell

F6-3 or Fb

Two

30 U. S, gallons
3U.S. gallons
Two

15 U. S. gallons
Two (optional)
15 U. S. gallons

Electrically retractabte
Combination Air and Oil
MIL-H-5606 (Red)

2.75 in.

100 psi

9 fr. 9.3 in.

7 ft. 3.625 in.

25° Max. 19° Min. night, 25° Max. 19° Min.
0 degrees

28 ft. 1.5 1in.

Cleveland 38501

Cieveland 40-34"'Cleveland 40-90"'
(Disc) Cleveland 30-23

6:00 x 6, 6 ply rated

6:00 x 6, 6 ply rated

42 psi

31 SERIAL NO%, 30-2 TO 30=-645 INCL. 141 SERIAL NOS, 30-B46 aND UP,

Issued: 12/29/72
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TABLE ll-I. LEADING PARTICULARS AND PRINCIPAL DIMENSIONS (contd)

PA-30

MODEL

PROPELLER (contd)

Blade Angle, Low ?
Blade Angle, High 2
Control Governor
Governor Model

FUEL CELL CAPACITIES

Inboard (Main) Fuel Cells
Capacity (cach)
Unusable Fuel (each)
Outboard (Auxiliary) Fuel Cells
Capacity (each)
Tip Tanks
Capacity (each)

LANDING GEAR

Type

Shock Strut Type

Fluid Required (Struts & Brakes
Strut Extension (Static Load)
Maximum Air Pressure (Strut)
Tread (Width from each tire center)
Wheel Base

Nose Wheel Travel

Main Wheel Toe-In

Turning Radius (Min.)

Wheel, Nose

Wheel, Main

Brake Type

Tire, Nose

Tire, Main

Tire Pressure

2 - BLADE ANGLE AT 30 IN. RADIUS.
3 - SERIAL NOS. 30-2 TO 30-845 INCL.
4 - SER1IAL NOS. 30-846 AND UP.

Issued: 12/29/72

12.0 + 0.015 degrees
78 degrees

Hartzell

F6-3

Two

30 U.S. gallons
3 U.S. gallons
Two

15 U.S. gallons
Two

15 U.S. gallons

Electrically retractable
Combination Air and Oil
MIL-H-5606 (Red)

2.75 in.

100 psi

9 ft. 9.5 in.

7 ft. 3.625 in.

25% Max. 191 Min. right, 25} Max. 19} Min. left
0 degrees

28 ft. 11 in.

Cleveland 38501

Cleveland 40-34} Cleveland 40-90¢
(Disc) Cleveland 30-23

6:00 x 6, 6 ply rated

6:00 x 6, 6 ply rated

42 psi

HANDLING AND SERVICIN’
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TABLE [I-1. LEADING PARTICULARS AND PRINCIPAL DIMENSIONS (cont.)

| MODEL
OVERALL

Gross Weight
Gross Weight Landing
Width (Span)

Length

Height (Static Ground Line)

Height, Propeller Hub, Thrust Line
Level .

Clearance, Propeller Tips, Thrust
Line Level

FUSELAGE

Length (Including Tail Cone Fairing)
Width (Without Stabilator)
Height (Without Vertical Fin)

WINGS
Span (Width)

Chord:
Station 25 inches
Station 62 inches
Station 21! inches

Dihedral (Leading Edge)

Incidence

Wing Twist

Length of Flap

Length of Aileron

EMPENNAGE

Stabilator Overall Span
Fin Setting, Fixed

(1) PA-30 TURBO ONLY.

HANDLING AND SERVICING
Revised: 1/31/74
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PA-30. PA-30 Turbo

3600 Ibs.. 3725 !bs.'"
3600 Ibs.. 3725 Ibs.M?
35ft. 11.75 in.

36 ft. 9.625 in."!

25 ft. 1.9375 in.

8 ft. 2.875 in.

4 ft. 6 in.

11.5 in.

23 ft. 0.950 in.
47875 in.
53.875in.

35ft. 11.75 in.
36 ft. 9.625 in.!

7ft. ] in.
§ft.5in.
3 ft. 3in.
5 degrees
2 degrees
0 degrees
110.90 in.
75.30 in.

[2ft. 6in.
O degree centerline
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TABLE 1i-l. LEADING PARTICULARS AND PRINCIPAL DIMENSIONS (cont.) .
MODEL PA-30. PA-30 Turbo
AREAS
Total Wing Area (Including Aileron
and Flaps) 178 sq. tt.
Aileron 14.1 sq. ft.
Flap 20.2 sq. ft.
Stabilator. including trim tab 32.5 5q. fu.
Fin 9.0 sq. ft.
Rudder 5.9 sq. ft.

CONTROL SURFACES TRAVEL
REFER TO TABLES V-1 AND V-lA.

CONTROL SURFACE CABLE TENSION
REFER TO TABLES V-1 AND V-[A.

HANDLING AND SERVICING
Revised: 1/31/74 .

1 B8



PIPER TWIN COMANCHE SERVICE MANUAL

IN SPAR, aT FUSELAGE SIDE SURFACE

Figure 2-3. Siation Reference Lines, Fuselage

HANDLING AND SERVICING

Issued: 12/29/72
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|

= l[ ?Q

Figure 2-4. Station Reference Lines, Wing and Stabilator

HANDLING AND SERVICING
Issued: 12/29/72
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1775
10 " 12
SERIAL NOS. 30-1 TO 30-852, 30-854 TO 30-901 INCL.
12 345 678 9
10 11 18 12 13 1415 16 17
SERIAL NOS. 30-853 AND 30-902 AND UP
1. ELECTRICAL WIRES, OXYGEN CONTROL CABLE 11. CONTROL CABLES
2. FUSE PANEL 12. BRAKE LINES, MAIN FUEL CELL OUTLET LINE,
3. ELECTRICAL WIRES, FUEL LINE RIGHT ENGINE CONTROL CABLES
4. LANDING GEAR RETRACTION TRANSMISSION ASSEMBLY 13. CONTROL CABLE PULLEY CLUSTER. BRAKE LINE
§. ELECTRICAL WIRES, FUEL UNE RIGHT ENGINE LEFT GEAR. TRIM SENSOR, MAIN GEAR PUSH-PULL
6. FUEL PUMPS, FUEL SELECTOR VALVE CONTROLS CONTROL CABLE, TIP TANK FUEL LINE
7. MAIN FUEL CELL OUTLET LINE, ELECTRICAL WIRES 14. AILERON AND FLAP CONTROL PULLEYS
8. FUEL SELECTOR VALVES AND DRAINS 16. FLAP ACTUATING TRANSMISSION ASSEMBLY, FLAP
9. MAIN GEAR PUSH—PULL CONTROL CABLES, CONTROL PULLEYS, AUTOPILOT MTCH SERVO
BRAKE LINE, RIGHT GEAR AND TIP TANK FUEL UINE 16 ELECTRICAL WIRES, FUSELAGE STRINGERS
* 10. CONTROL CABLE PULLEY CLUSTER, BRAKE LINES, 17. GYRO AMPLIFIER
AUTOPILOT PfTCH SERVO 18. CONTROL CABLES
19. CONTROL CABLES AND PULLEYS, FUSELAGE STRINGERS

Figure 2-5. Access Plates and Panels, Fuselage Interior

HANDLING AND SERVICING
Issued: 12/26/72
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1. NOSE LANDING GEAR 8. VERTICAL FIN ATTACHMENT BOLTS, ELT TRANSMITTER

. FUEL SELECTOR VALVES, FUEL DRAINS, FUEL SCREENS 9. RUDDER CONTROL HORN. STABILATOR TORQUE TUBE.

. MAIN GEAR PUSH-PULL CONTROL CABLES, FLAP POSITION STABILATOR CONTROL STOPS, STABILATOR TRIM
SENDING UNIT MECHANISM

. MAIN FUEL CELL QUTLET 10. ROTATING BEACON

. FUSELAGE AFT SECTION INTERIOR 11. STABILATOR BALANCE ARM AND WEIGHT, STABILATOR

. BRAKE FLUID RESERVOIR, CENTRAL AIR FILTER, HEATER CONTROL CABLE ATTACHMENT ENDS, RUDDER TRIM
NOSE GEAR, VOLTAGE REGULATORS, PARALLELING RELAY BUNGEE

. OXYGEN FILLER 12. EXTERNAL POWER RECEPTACLE

2
3
4
5
-]
7

13. BAGGAGE AREA, BATTERY

Figure 2-6. Access Plates and Panels, Fuselage
PA-30, Serial Nos. 30-1 to 30-852 incl. and 30-854 to 30-901 incl.

HANDLING 3ND SER VICIN.

Issued: 12/29/72
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1888 | 2 4 g

1. NOSE LANDING GEAR

2 FUEL SELECTOR VALVES. FUEL DRAINS, FUEL SCREENS

3. MAIN LANDING GEAR PUSH-PULL CONTROL CABLES. FLAP ACTUATING
TRANSMISSION FLLAP POSITION SENDER UNIT, AUTOPILOT

4 MAIN FUEL CELL QUTLET

5. EXTERNAL POWER RECEPTACLE

6 BATTERY. VOLTAGE REGULATOR. BRAKE FLUID RESERVCIR. CENTRAL
AIR FILTER HEATER, NOSE GEAR, PARALLELING RELAY

7. BAGGAGE AREA

8 OXYGEN FILLER

9. VERTICAL FIN ATTACHMENT BOLTS. ELT TRANSMITTER

0 RUDDER CONTROL HORN STABILATOR TORQUE TUBE, STABILATOR
CONTROL STOPS, STABILATOR TRIM MECHANISM

11. ROTATING BEACON

12. STABILATOR BALANCE ARM AND WEIGHT. STABILATOR CONTROL
CABLE ATTACHMENT ENDS. RUDDER TRIM BUNGEE

Figure 2-7. Access Plates and Panels, Fuselage
PA-30, Serial Nos. 30-833, 30-902 to 30-2000 inclusive

HANDLING AND SERVICING
[ssued: 12/29:72
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1. PROPELLER RECHARGE VALVE 11. ENGINE OIL DRAIN
2. OIL FILLER 12 FUEL CELL OUTLET AUXILIARY
3. VACUUM REGULATOR. ENGINE CONTROL 13 MAIN LANDING GEAR AND BRAKE ASSEMBLY
CABLES AND ELECTRICAL WIRE CONNECTIONS 14 BUNGEE CORD
4. FUEL CELL MAIN 15. FLAP BELLCRANK
5. FUEL CELL FILLER, MAIN 16. AILERON CABLE PULLEYS
6 NACELLE INTERIOR 17 AILERON BELLCRANK
7. FUEL CELL. AUXILIARY 18. PITOT TUBE
8. FUEL CELL FILLER, AUXILIARY 19. STEP LOCK ADJUSTMENT
9 WING TIP
10. ENGINE CONTROL CABLES, ELECTRICAL WIRE

CONNECTORS, FUEL LINE CONNECTIONS.
STATIC AIR LINE CONNECTIONS. BRAKE LINE
CONNECTIONS AND FRONT AND REAR SPAR
ATTACHMENT PQINTS

Figure 2-8., Access Plates and Panels, Wings

HANDLING AND SERVICING
[ssued: 12,/29/72
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2-5. SERIAL NUMBER PLATE. The serial number plate on the PA-30 can be found at the following
locations: On the forward upper portion of the forward cabin bulkhead; inside the fuselage on the left skin
opposite the rear fuselage access panel; or on the fuselage adjacent to the left side of the tail skid. Airplane
serial numbers will be used in this manual where servicing difference occurs, and should be used when
contacting the factory on service or warranty matters,

2-6. ACCESS AND INSPECTION PROVISIONS. The access and inspection provisions for the airplane
are shown in Figures 2-5 thru 2-8. The component to be serviced or inspected through each opening is assigned
an index number to identify it 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.

CAUTION

Before entering the aft section of the fuselage, be sure the airplane is
supported at the tail skid.

2-7. 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 or are listed in the back of

- the PA-30 Parts Catalog.

2-8. TORQUE REQUIREMENTS. The torque values given in Table lI-II are derived from oil-free
cadmium-plated threads and are recommended for all airframe installation procedures where torqueing is
required, unless otherwise noted in sections where other values are stipulated. Engine torque vaiues are found
in the latest revision of Avco-Lycoming Service Bulletin No. 268. Propeller torque values are found in Section
VI of this manual. Table 1I-Ia lists the torque valves for flared fittings of various sizes and material.

Revised: 10/27/82
HANDLING AND SERVICING
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CAUTION

Do not overtorque fittings.
NOTE
When flared fittings are being installed. ascertain that the male
threads are properly lubricated. Torque the fittings in accordance

with Table 11-1A.

TABLE II-IA. FLARE FITTING TORQUES

TORQULE  INCH-POUND
IUBING ALUMINUM - ALLOY STEEL TUBING HOSE END FITTING
oD TUBING FLARE - AND FI.ARL AND
INCHES 10061 OR AND 10078 AND 10061 HOSE ASSEMBILIES
MINIMUM  MAXIMUM | MINIMUM MAXIMUM | MINIMUM  MAXIMUM
|fx e - ——— - — - - —— ———
RYRTY _——— _ - 90 (1) 70 100
114 40 65 135 150 0 120
5/ 16 60 %0 K0 200 83 180
A% 75 125 270 200 100 250
112 150 250 450 500 210 420
SI% 200 350 650 T4} 300 4%0
34 00 500 Q00 1006 500) 850
| 500 700 1200 1400 700 1150
i-1f4 a0 90N —_—— —_—— _— —_———
1-1/2 6O 900 _——— _—_— —_—— —_——
[-3]4 —_—— _—— —_——— —_—— —_——_—— —_——
2 —— ——— ——— — —— —_—— — P — —_—— —
Added: 10/28/82 HANDLING AND SERVICING
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2-8a. 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 asto the way they
are supported during a tightening operation. Any instructions furnished by the manufacturer must be followed
explicitly.

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 mode! wrench.

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

C =Scale reading needed 10 obtain desired torque (T).

. _AXxT
The formula: C = A+ B
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.

__1x30 -30 _ "
C T+ 25 °r C= 125 - 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.

A933

Figure 2-8a. Torque Wrench Formula

Added: 10/28/82 HANDLING AND SERVICING
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TABLE II-II. RECOMMENDED NUT TORQUE (INCH-POUNDS)
TABLE B

TORQUES: The importance of correct application cannot be overemphasized.
Undertorque can rasult in unnecessary wear of nuts and bolts as well as the
parts they arg helding together. When insufficient pressuras are applied,
uneven loads will be transmitted throughout the assembly which may resultin
axcessive wear or premature failure due to fatigua. Overtorque can be equally
damaging because of failure of a bolt or nut from overstressing the thread
areas. The following procedures should be followed to assure that the correct
torque is applied:

1. Torque {self-locking fastaners)-Add the friction torque from Table A from
sizes 8 through 7/16 to the recommended torque from Tabie B to get the
final torque. This would be the actual reading on the torque wrench

2 Torque (castellated and non-self-locking nuts}-Use only the torque given
in Table B. Unless otherwise specified, when castellated nuts are used

COARSE THREAD SERIES

BOLTS
Steel Tension

AN 3 thru AN 20

AN 42 thru AN 49

AN 73 thru AN 81

AN 173 thru AN 186

MS 20033 thry MS 20046

with a cotter pin on moving joints, do not torque the nut. Turn the nut onto MS 20073
the bolt until proper grip 15 established and alignment with the cotter pir MS 20074
hole is achieved, then install the cotter pin. AN 508 NK9
3 Calibrate the torque wrench periodically to assure accuracy: recheck MS 24694
frequently. AN 525 NX525
4. Ascertain that the bolt and nut threads are clean and dry {unless other- MS 27039
wise specified by the manufacture). i the bolt or nut is specified to be NUTS

lubricated prior to tightening, the torque range should be reduced 50%.
Use a bolt length long enough to prevent bearing loads on the threads. The

complete chamfer or end radius of the bolt or screw must extend through Steel Tension Steel Shear

the nut. AN 310 AN 320
6. Unique torques specified in the text of this manual supersede the torques AN 315 AN 364

given in Tables A and B. AN 363 NAS 1022
7. Refer to the latest revision of Lycoming SSP1776 for torques on parts AN 365 MS 17826

used on Lycoming engines NAS 1021 MS 20364
8 A maximum of two AN260 washers may be added under the bolt heads or MS 17825

nuts to correct for variations in material thickness within the tolerances MS 21045

permitied. MS 20365
9  Limitations of the use of self-locking nuts, bolts and screws including MS 20500

fasteners with non-metallic inserts are as foliows: NAS 679

A Tasteners incorporating self-locking devices shailt not be reused if
they can be run up using only fingers. They may be reused it hand
tools are required to run them up. providing there is no obvious Nut-boit Torque Limits Torque Limits
damage to the salf-locking device prior to installation. size in-lbs in-lbs

B. Boits 5/16 inch diameter and over with cotter pin holes may be used

with self-locking nuts. Nuts with non-matallic locking devices may
be used in this application only if the bolts are free from burrs around Min. Max. Min. Max.
the cotter pin hole.
C. Do not use self-locking nuts at joints which subject either the nutor
the bolt to rotation. B -32 12 15 7 9
D. Never tap or rethread self-locking fasteners. Do not use nuts. bolts or 10 -24 20 25 12 15
screws with damaged threads or rough ends 1/4-20 40 50 25 30
5/16-18 80 80 48 55
3/8-16 160 185 95 110
TABLE A 7/16—14 235] 255| 140 156
1/2-13 400 480 240 290
BOLT | FRICTION DRAG 9/16-12 001 700} 300 420
SIZE | TORQUE (INLBS /8- 700} 9001 4204 540
rQ 5 I4-10 1,150 § 1,600 700 950
10 18 7/18- 9 2200 | 3.000 | 1,300 | 1800
1/4 10 1 -8 3,700 | 5.000 | 2,200 | 3.000
516 60 1-1/8-8 5.500 | 6.500 | 3.300 1 4,000
a8 80 1.1/4-8 6,500 [ 8,000 | 4000 | 5000
7716 100

*APPLICABLE TO COARSE THREADS ONLY

Revised: 10/28/82 HANDLING AND SERVICING
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TABLE II-1I. RECOMMENDED NUT TORQUE (INCH POUNDS) (cont.)

BOLTS
Steel Tension

BOLTS
Steel Tension

BOLTS
Aluminum

AN 3 thru AN 20
AN 42 thru AN 43

MS 20004 thru MS 20024
NAS 144 thru NAS 158

AN 3DD thru AN 200D
AN 1730D thru AN 186DD

AN 73 thru AN Bt NAS 333 thru NAS 340 AN 508DD
AN 173 thru AN 186 NAS 583 thru NAS 590 AN 526D
MS 20033 thru MS 20046 NAS 624 thru NAS 644 MS 27039D
MS 20073 NAS 1303 thru NAS 1320 MS 2489400
MS 20074 NAS 172
AN 509 NK9 NAS 174
MS 24594 NAS 517
AN 525 NK525 Stasl shear bolt
MS 27039 NAS 464
NUTS NUTS NUTS
Steel Tension Steel Shear Steel Tension Stest Sheer Alum, Tension Alum. Shear
AN 310 AN 320 AN 310 AN 320 AN 3650 AN 320D
AN 315 AN 364 AN 315 AN 364 AN 3100 AN 364D
AN 363 NAS 1022 AN 363 NAS 1022 NAS 1021D NAS 10220
AN 365 MS 17826 AN 365 MS 17826
NAS 1021 MS 20384 MS 17825 MS 20364
MS 17825 MS 20365
MS 21045 MS 21045
MS 20366 NAS 1021
MS 20500 NAS 679
NAS 679 NAS 1291
FINE THREAD SERIES
Nut-bolt Torque Limits Torque Limits Torque Limits Torque Limits Tomque Limits Torque Limits
size indbs in-lbs in-lbs in-ibs indbs 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 a5 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 20 120 150 75 110 45 70
116—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 | 1,550 750 950 550 870 270 420
3/4-16 2,300 | 2,500} 1,300 | 1,500 2650 | 3.200 | 1,600 | 1900 950 | 1,250 560 880
7/8-14 2500 | 3,000 | 1,500 | 1,800 3,560 | 4,350 | 2,100 | 2,690 1,250 | 1,900 750 | 1,200
1 —-14 3700 | 4,500 | 2,200 | 3,300 4500 ( 6500 ] 2,700 | 3,300 1,600 | 2,400 950 | 1,500
1-1/8—-12 5,000 | 7,000 | 3,000 | 4200 6,000 | 7,300 | 3,600 | 4,400 2,100 | 3,200 | 1,250 | 2,000
1-1/4-12 3,000 (11,000 | 5,400 | 6600 | 11,000 {13,400 | 6,600 | 8,000 3900 | 5600 | 2300 | 3,650
Revised: 1/31/74 HANDLING AND SERVICING
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TABLE II-1II DECIMAL CONVERSION CHART

dvne | Brns [16rns ﬁulﬁdmu] To3 [roz | M 4rus | Brus 1&nsl33uI64!'ns TOd | TR} M.
PLACTS PPLACK LouLy, PLACES [PLACES CEQUIY,
1
4 o] 02| 397 { .s16] 52{13.097
3 1 @18 754 g 2 531 53113.494
1 #- .07 05| 1.191 . 8- s47] s5/13.80
s .062| .06 | 1.587 2 562| 56|14.288
24 .078(.08] 1.984 24 .578] 58[14.684
64 » . . gz » !
< 094] .09 | 2.381 2 594) .59|15.081
Z4 .109] .1 2.778 324 s09| 61[15.478
L 21 2s| 2| 3075 5 21 25| 2| 15875
9 41
24 241] 4]| 3.572 a1 641] .64|16.272
B 156|116 | 3.969 21221 x56| 6| 16469
14 72| a7 4368 o 824 sm| 67/17.065
& 188{ .19| 4.762 R 688} .69[17.462
134 203] 20] 5.159 851 0| .70{17.859
L4+ 219| 22| 5.5% 21581 9| 72| 18256
31 214 23| 559 &4 734| 73]18.653
3 =21 250| 25| s350| |2 750| 75{19.050
17 49
7] 26| 27| 6.747 491 66| 77[19.447
2421 2w 28| 71144 251221 781 78/19.844
. B .297| 30! 7.540 3 24 797] .80[20.241
2 312| 31 7.937 2 812| 81205637
1 3
&4 328 33| 8.334 23 .828] .83]21.034
y 344) 34| 8731 g 844 | .84] 21.431
&4 3s9{ 36| 9.128 ; 23+ .859| .86 21.828
2 375] .38 9.525 & B875| .88] 22225
12| 8 39 39| 9.922 5o | B 891] 89| 22.622
3 408] .41 ho319 2 906 | 91| 23.019
, 271 42| 42)10.16 . 24 922| 92| 23.416
A 438] 44 12 2 938 | .94]23.812
29 61 :
22 .4s3] .45 {11509 &+ 953 .95|24.209
B4 69| 47 11290 ) 969 | 97| 24606
211 .484] .48 12.303 821 .984| .98| 25.003
.500{ .50 [12.700 1.000 {1.00| 25.400
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. 2-9. HANDHOLD AND WALKWAYS. 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.
The lines of rivets on the walkway are covered with non-skid paper strips, se-
cured with sculp-metal compound berore the walk is applied.

CAUTION

Avoid damage to the wings by stepping only on the
walkway .

. HANDLING AND SERVICING
Issued: §2/29/72
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O 11; 4&

Figure 2-9. Jacking Arrangements

2-10. GROUND HANDLING.

2.11. 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 para-
graphs, damage to the airplane and its equipment will be prevented.

2-12. JACKING. The airplane is provided with a jack pad on each main spar just outboard of the engine

nacelle and a 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.
b. Attach the tail support to the tail skid. Place approximately 350 pounds of ballast on the supportto

hold the tail down.
CAUTION

Be sure to apply sufficient tail support ballast; otherwise the airplane
will tip forward and fall on the fuselage nose section.

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

Revised: 10/28/82 ' HANDLING AND SERVICING
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Figure 2-10. Weighing Airplane

2-13. WEIGHING. (Refer to Figure 2-10.) The airplane may be weighed by the following procedure:

a. Position a scale and ramp in front of each of the three wheels.

b.  Secure the scales from rolling forward and tow the airplane up onto the scales using the towing
procedure as given in paragraph 2-18.

¢. Remove the ramp so as not to interfere with the scales.

d. If the airplane is to be weighed for weight and balance computations, level the airplane per
instructions given in paragraph 2-14.

2-14, LEVELING. All configurations of the airplane are provided with a means for longitudinal and lateral
leveling. The airplane may be leveled while on jacks, during the weighing procedure while the wheels are on
scales, or while the wheels are on the ground. To level the airplane for purposes of weighing or rigging, the
following procedures may be used:

a. Tolongitudinally level the airplane, partially withdraw the two leveling machine screws on the side
of the fuselage. On airplanes with Serial Numbers 30-1 to 30-852 inclusive and 30-854 to 30-901 inclusive, the
screws are located overthe baggage door. (Referto Figure 2-11.) On airplanes with Serial Numbers 30-853 and
30-902 to 30-2000 inclusive, there is one screw fore and one aft of the right rear window. (Referto Figure 2-12.)
Place a spirit level on these screw heads and adjust the jacks until the level is centered. Should the airplanc be
either on scales or on the floor, first block the main gear oleos to full extension; then deflate the nose wheel
until the level position is reached.

. Revised: 10/28/82 HANDLING AND SERVICING
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e

Figure 2-11. Leveling Airplane
Serial Nos. 30-1 to 30-832 incl: 30-854 to 30-90i incl.

Al29 i

Figure 2-12. Leveling Airplane
Serial Nos. 30-833, 30-902 to 30-2000 inclusive

HANDLING AND SER\’ICIN(.
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b. To laterally level airplanes with Serial Numbers 30-1 to 30-852 inclusive and 30-854
to 30-901 inclusive, place a level across the floorboard at Station 136.5 over the bulkheuad to
which the baggage door hinge brackets are attached. (Reter to Figure 2-11.) On airplanes
with Serial Numbers 30-853 and 30-902 to 30-2000 inclusive. place a level on or parallel to
the hat section channel of the Forward cabin bulkhead. (Refer to Figure 2-12.) Should
equipment or other obstacles hinder placing the level directly on the channel. use two
spacers (rods, etc.) of equal length between the level and channel to bring the level above
anv obstacles. Raise or lower one wing tip by deflating the appropriate tire on the ligh side
of the airplane or adjust either jack until the bubble of the level is centered.

2-15. MOORING. The airplane should be moored to insure its immovability, protection
and security under various weather conditions. The following procedure gives the
instructions for proper mooring of the airplane.

a. Head the airplane into the wind, if possible.

b. Lock the aileron and stabilator controls using the front seat belt, control wheel lock.
or control surface blocks.

c. Block the wheels.

d. Secure tie-down ropes to the wing tie-down rings and the tail skid at approximatety
45-degree angles to the ground. Leave sufficient slack to avoid damage to the aircraft when
the ropes contract due to moisture.

CAUTION

Use square or bowline knots. Do not use slip knots.

NOTE

Additional prenarations for high winds include vUsing
tie-<down ropes from the landing gear torks. and securing the
rudder.

L

Install pitot tube cover. if possible.

HANDLING AND SERVICING

[ssued: 12/29/72

1C1



PIPER TWIN COMANCHE SERVICE MANUAL

2-16. PARKING. When parking the airplane, insure that it is sufficiently pro-
tected against adverse weather conditions and presents no danger to other air-
craft. When parking the airplane for any length of time or overnight, it is rec-
ommended that it be moored as in paragraph 2-15.

a. To park the airplane, head it into the wind, if possible.

b. Set the parking brake by applying toe pressure against the top of the brake
pedals and at the same time pull out onthe brake handle. To release the parking
brake, apply toe pressure on the pedals and push in on the parking brake handle.

NOTE

To prevent damage to brake drum, care should be
taken when setting brakes that are overheated or
during cold weather when accumulated moisture may
freeze the brake.

2-17. LOCKING AIRPLANE. The cabin and baggage doors are provided with a
key lock. The same key can be used to operate both door locks.

2-18. TOWING. The airplane may be moved by using the nose wheel steering
bar provided, or power equipment that will not damage or cause excess strain to
the nose gear assembly. On airplanes with Serial Numbers 30-1 to 30-852 inclu-
sive, the steering bar is stowed on the underside of the hat sheif in the baggage
compartment, On airplanes with Serial Numbers 30-853 and 30-902 o 30-2000
inclusive, it is attached to the forward section of the main spar.

CAUTION

When towing with power equipment, do not turn nose
gear more than 20-degrees in either direction as this
will result in damage to the nose gear and steering
mechanism.

HANDLING AND $ ERVICIN%
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Figure 2-13. Minimum Turning Radius

2-19. TAXIING. Before attempting to taxithe airplane, ground personnei should
be checked out by a qualified pilot or other responsible person. Engine starting
and shut-down procedures should be covered as well. Whenitis ascertained that
the propeller back blast and taxi areas are clear, apply power to start the taxi
roll and perform the following checks:

a. Taxi forward a few feet and apply brakes to determine their effectiveness.

b. Taxi with propeller set in low pitch, high RPM setting.

¢. While taxiing, make slight rurns to ascertain the effectiveness of steering.

d. Observe wing clearances when taxiing near buildings or other staticnarv
objects. If possible, station a guide outside the airplane t observe.

e. When taxiing on uneven ground, look for holes and ruts.

f. Do not operate the engine at high RPM when running up or raxiing over
ground containing loose stones, gravel or any loose material that may cause
damage to the propeller blades.

HANDLING AND SERVICING
[ssued: §2/29/72
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2-20. EXTERNAL POWER RECEPTACLE.

2-21. OPERATION OF EXTERNAL POWER RECEPTACLE. The external power
receptacle is located on the right side of the fuselage, just rearward of the bag-
gage door. on airplanes with Serial Nos. 30-2 to 30-852 inclusive and 30-854to
30-901 inclusive; and on the left side of the nose section of airplanes with Serial
Nos. 30-833 and 30-902 to 30-2000 inclusive. When using external power for
starting or operation of anyof the airplane’s equipment, place the master switch
in the OFF position before inserting or removing the power plug.

2-22. CLEANING.

2-23. CLEANING ENGINE COMPARTMENT. Before cleaning the engine com-
partment, place a strip of tape on the magneto vents to prevent any solvent from
entering these units.

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 necessaryto brush
areas that were sprayed where heavy grease and dirt deposits have collected in
order to clean them,

CAUTION

Do not spray solvent into the generator or alternator,
starter, or air intakes.

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.

CAUTION

Do not operate engine until excess solvent has evapo-
rated or otherwise been removed.

d. Remove the protective covers from the magneros.

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

HANDLING AND SERVICING
Issued: 12;29,72
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2-24. CLEANING LANDING GEAR. Beforecleaningthelanding gear, place a plastic cover
or similiar material over the wheel and brake assembly.

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

b. Spray or brush the gear area with solvent or a mixture of solvent and degreaser. as
desired. 1t may be necessary to brush areas that were sprayed where heavy grease and dirt
deposits have collected in order to clean them.

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

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

¢. Lubricate the gear per Lubrication Chart, Figure 2-20.

2-25. CLEANING EXTERIOR SURFACES. 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:

NOTE

When hosing down aircraft avoid directing water in the fuel
tank vents, drain tubes or around the sealed cover plates and
filler cap access openings.

a. Flush away loose dirt with water.

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

¢. 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.

¢. " Any good automotive wax may be used to preserve the painted surfaces, Soft ¢leaning

cloths or a chamois should be used to prevent scratches when cleaning or pohshmg A heavier
coaung of wax on the leading surfaces will reduce the abrasion problems in these areas.

2-26. CLEANING WINDSHIELD AND WINDOWS.

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

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

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

NOTE

Do not use gasoline. alcohol. benezene. cabon tetrachloride,
thinner. acetone, or window cleaning sprays.

HANDLING AND SERVICING
Revised: 9,10:79
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d.  After cleaning plastic surfaces, apply a thin coat of bard polishing wax. Rub lightly with a soft clotl.
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 scraich.
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. (Repco P/N FSCM, made by UNELKO Corporation 727
E. 110th Street Chicago, 1. 60628.)

2-27. CLEANING HEADLINER, SIDE PANELS AND SEATS.

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

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.

CAUTION
Solvent cleaners require adequate ventilation.
c. Leather material should be cleaned with saddle soap or 2 mild soap and water.

2-28. CLEANING CARPET. Use a small whisk broom or vacuum to remove dirt. For soiled spots, use a
non-inflammable dry-cleaning fluid.

2-29. SERVICING.

2-30. INTRODUCTION TO SERVICING. Servicing the airplane includes the replenishment of fuel, 0.
hvdraulic fluid, tire pressures, lubrication requirements and other items required to completely service the
airplane.

2-31. LANDING GEAR SYSTEM.
2-32. SERVICING LANDING GEAR. The landing gear consisting of tires, brakes, oleo strut assembly,
drag links, down locks and gear doors should be visually inspected to 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 service and overhaul instructions are listed in Section V1.

Revised: 10/28/82 1C6 HANDLING AND SERVICING
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Figure 2-14, Servicing Landing Gear Struts

2-33. OLEO STRUTS.

2.34. SERVICING OLEO STRUTS. The air-oil type oleo strut should be maintzined at
proper strut tube exposures for best oleo action. Both the nose and main gear struts must
have approximately 2.75 inches of piston tube exposed. (Refer to Figure 2-14.) These
measurements are taken with the airplane sitting on level surface under normal static load.
(Empty weight of airplane plus full fuel and ocil.) 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 short strokes (approximately one inch) and the airplane settles to its normal
position within one or two cyceles after the rocking torce is removed. the oleo strut reguires
inflating. Check the valve core and filler plug for air leaks, correct if required. and add air as
described in paragraph 2-36. 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 2-35. For repair procedures of the landing gear and,nr
oleo struts. refer to Section VIIL,

WARNING

Deflate strut before disassembly.

HANDLING AND SERVICING
Revised: 4/6/81
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2-35. FILLING OLEO STRUTS. To fill the nose or main gear oleo strut with
fluid (MIL-H-5606), whether it be only the addition of a small amount or if the
unit has been completely emptied and will require a large aniount, it should be
filled as follows:

WARNING

Do not release air by removing the strut valve core
or filler plug. Depress the valve core pin until strut
chamber pressure has diminished.

CAUTION

Dirt and foreign particles form around the filler plugs
of the landing gear struts, therefore, before attempt-
ing to remove these plugs, the tops of the struts should
be cleaned with compressed air and/or with adrytype
solvent.

a. Place the airplane on jacks. (Refer to Jacking, Paragraph 2-12.)

b. Place a pan under the gear to catch spillage.

c. At the filler plug, relieve air pressure from the strut housing chamber by
removing the cap from the air valve and depressing the valve core.

d. There are two methods by which the strut chamber may be filled and these
are as follows:
First Nethod:

1. Remove the valve core from the filler plug at the top of the nose gear
styut housing or ar the top inboard side of the main gear housing. Allow the filler
plug to remain installed.

2. Artach one end of a clean plastic hose to the valve stem of the filler
pluy and submerge the other end in a container of hydraulic fluid.

NOTE

An air-tight connection is necessary between the plas-
tic tube and the valve stem. Without such a connection,
a smallamount of air will be sucked into the oleo strut
during each sequence, resultinginanincrdinate amount
of air bubbles and a prolonged filling operation.

HANDLING AND SERVICIN
Issued: 12,-'29,:"‘
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3.  Fully compress and extend the strut thus drawing fluid from the fluid container and expelling
air from the strut chamber. By watching the fluid pass through the plastic hose, it can be determined when the
strut is full and no air is present in the chamber.

4.  When air bubbles cease to flow through the hose, compress the strut fully and remove the hose
from the valve stem.

5.  With the strut compressed, remove the filler plug to determine that the fluid levet is visible up
to the bottom of the filler hole.

6. Reinstall the core in the filler plug and the plug in the strut housing and tighten.

Second Method:

1.  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 hote. (Air pressure type oil container may be heipful.)

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 {luid if needed.

6.  Reinstall fill 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 2-36.

g. Check that fluid is not leaking around the strut piston at the bottom of the housing.

2-36. 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 main gear struts should be inflated to provide equal
extension with normal static load (empty weight plug full fuel and oil) of a recommended 2.75 inches of piston
exposure, although it may be reduced 1o 2.25 inches at the pilot’s discretion. {The nose gear strut may vary
from 2.2510 2.75inches.) (Refer 1o Paragraph 2-34.) Rock the airplane several times to ascertain that the gear
settles back 1o the correct strut position. (I a strut pump is not available, the airplane may be raised and line
pressure from a high pressure air system used. Lower theairplane and while rockingit, letair from the valve to
bring the strut down to the proper extension.) Before capping the valve, check for valve core leakage.

Issued: 12/29/72 HANDLING AND SERVICING

1C9



PIPER TWIN COMANCHE SERVICE MANUAL

3-37. BRAKE SYSTEM.

2-38. 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 onfiuid or air in
the system. Instructions for filling the reservoir are given in paragraph 2-39.
When found necessary to accomplish repairs to any of the brake system compon-
ents, or to bleed the system, these instructions may be found in Section VII.

2-39. FILLING BRAKE CYLINDER RESERVOIR. The brake cylinder reservoir
should be filled to the level marked on reservoir, with the fluid specified in
Table II-I. The reservoir, located on the left side of the forward cabin buikhead
in the nose section (refer to Figure 2-15 or 2-16), should be checked at every
100-hour inspection and replenished as necessary. No adjustment of the brakes
is necessary, though they should be checked periodically per instructions given
in Section VII.

2-40. DRAINING BRAKE SYSTEM. To drain the brake system, connect a hose
to the bleeder fitting on the bottom of the cylinder and place the other end of the
line in a suitable container. Open the bieeder and slowly pump the desired brake
pedal until fluid ceases to flow. To clean the brake system, flush with denatured
alcohoi .

2-41. TIRES.

2-42. SERVICING TIRES. Thedres should be maintained at the pressure spec-
ified 1n Table [I-1. When checking tire pressure, examine the tire for wear, cuts,
bruises and slippage.

HANDLING AND SERVICIN?.
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. BATTERY 10.
. FILLER OXYGEN 11,
. FUEL SELECTOR VALVES AND DRAINS 12.
. FILLER, MAIN FUEL CELL 13.

FILLER, MAIN OLEQ SHOCK STRUT L AND R 14.
. FILTER, VACUUM REGULATOR 15.
. FILLER. AUXILIARY FUEL CELL 16.

TIRE, MAIN GEAR L AND R 17.
. ENGINE CiL SUCTION SCREEN 18.

FUEL INJECTOR

AIR VALVE, PROPELLER

FILTER, ENGINE OIL

FILLER, ENGINE OIL

FILTER. ENGINE AIR INTAKE

TiRE, NOSE GEAR

VACUUM SYSTEM CENTRAL AIR FILTER
BRAKE FLUID RESERVOIR

FILLER, NOSE OLEQ SHOCK STRUT

Figure 2-1

. Service Points

3
Serial Nos. 30-1 to 30-832 incl. and 30-834 1o 30-901 inc!l.
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CONDTRWN =

. FILLER OXYGEN
. FUEL SELECTOR VALVES, AND DRAINS
. FILLER, MAIN FUEL CELL

FILLER, MAIN OLEO SHOCK STRUT L AND R

. FILTER, VACUUM REGULATOR
. FILLER, AUXILIARY FUEL CELL

TIRE. MAJN GEAR L AND R
ENGINE QIL SUCTION SCREEN

. FUEL INJECTOR

10.
11.
12.
13.
14,
15.
16.
17.
18.

AIR VALVE, PROPELLER

FILTER, ENGINE OIL

FILLER, ENGINE OIL

FILTER, ENGINE AIR INTAKE

BATTERY

TIRE. NOSE GEAR

FILLER NOSE OLEOQ SHOCK STRUT
BRAKE FLUID RESERVQIR

VACUUM SYSTEM CENTRAL AIR FITER

Figure 2
Serial Nos. 30-833,

-16.

Service Points

30-902 ro 30-2000 inclusive
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2-43, POWER PLANT.

2-44. 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-
23. Maintenance instructions for the Power Plant may be found in Sections VII and VIIIA of this manual and
in the appropriate manufacturer’s manuals.

2-45. PROPELLER.

2 46. SERVICING PROPELLER. The propeller blades, spinner and visible hub surfaces should be cleaned
and inspected frequently for damage, cracks and oil leakage. Nicks should be removed from the leading edge
of the blades in accordance with applicable FAA regulations or instructions found in Sections VIII and VIOA.
The face of each blade should be painted when necessary with a flat paint to retard glare. To prevent
corrosion, wipe surfaces with a light oil or wax. The blades should be checked that they tumn freely on the hub
pilot tube by rocking the blades back and forth through the slight freedom allowed by the pitch change
mechanism. Lubricate the propeller at 100 hour intervals in accordance with the Lubrication Chart, Figure 2-
20. Ascertain propeller is charged to the proper chamber pressure. Additional service information for the
propeller may be found in Sections VIII and VIIIA.

2-47. POWER PLANT INDUCTION AIR FILTER.

2-48. REMOVAL OF AIR FILTER.
a Remove the right side access panel from the engine nacelle to gain access to the air filter box.
b. Turn the three studs and remove the air filter box cover.
c. Lift the air filter from the filter box.

2-49. CLEANING INDUCTION AIR FILTER.
a. Tap filter gently to remove dirt particles. Do not use compressed air or cleaning solvents.
b. Inspect filter. If paper element is torn or ruptured or gasket is damaged, the filter should be replaced.
The usable life of the filter should be restricted to one year or 500 hours, whichever comes first.

2-50. CLEANING INDUCTION AIR FILTER, TURBOCHARGED.
a. Clean air filter thoroughly with a dry type solvent or kerosene.
b. Inspect filter. If element is punctured or ruptured or gasket is damaged, the filter should be replaced.
c. Allow filter to dry thoroughly then dip in SAE10 weight oil and allow to drain for four hours.
d. Wipe off excess oil prior to installation.

2-51. INSTALLATION OF INDUCTION AIR FILTER.
a. Place filter in air box and install cover.
b. Secure cover by tuming studs. On turbocharged airplanes, secure air box cover with wing nuts and
safety.

2-52, VACUUM SYSTEM AIR FILTERS.

2-53. REPLACEMENT OF CENTRAL AIR FILTER. Each 100 hours of operation the central air filter,
located just forward of the forward cabin bulkhead, should be replaced.

a. Remove top nose access panei by loosening quarter turn fasteners.

b. Remove vacuum hoses from filter by removing spring clamps.

¢. Remove nut from stud attaching filter to mounting bracket.

d. Install new filter in reverse order of removal.
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2-54. REPLACEMENT OF INSTRUMENT AIR FILTER. Remove the filter assembly and replace during the
500 hour inspection of the airplane.

a. Remove screws attaching air inlet plate to back of instrument.

b. Remove snap ring that holds the filter in place and remove filter.

c. Install new filter in adapter and secure with snap ring.

d. Install air inlet plate to back of instrument and secure with screws.

2-55. REPLACEMENT OF VACUUM REGULATOR FILTERS. Every 100 hours of operation the regulator
filters, located aft of the firewall in each engine nacelle, should be replaced.

a. Remove top access panel from each engine nacelle.

b. Remove filter from around the regulator and replace with new one.

c. Install top nacelle access panels and secure with screws.

2-56. FUEL SYSTEMS.

2-57. SERVICING FUEL SYSTEM. At intervals of 50 hours or 90 days, whichever comes first, clean the
screen in each filter bowl located through an access opening in the center bottom of the fuselage. Remove and
clean the screens in accordance with instructions outlined in Section IX. Inspection intervals of the various
fuel system components may be found in Section III.

Also, check condition of gaskets and seals at all filler openings, and ensure that filler cap rubber is in good
condition. Check to see that the filler cap fits snugly in the opening when in the locked position.

2-58. FILLING FUEL CELLS. Observe all required precautions for handling gasoline. Fill the fuel cells to
the bottom of the filler neck with the fuel specified on the placard located on the underside of the filler cover
or in Table II-I. Each main (inboard) fuel cell holds a maximum of 30 U.S. gallons. The auxiliary (outboard)
fuel cells have a maximum capacity of 15 U.S. gallons each which give a total of 90 U.S. gallons of fuel with
84 U.S. gallons usable. In addition, as optional equipment are tip tanks with a capacity of 15 U.S. gallons
each. In order to obtain maximum capacity when filling fuel cells, the plane should be approximately level.

NOTE

Refuel after each flight to keep condensation in fuel tanks at a
minimum,

2-59. DRAINING FUEL VALVES AND LINES. The fuel fiiter bowls and lines are drained by opening the
access door within the fuselage just aft of the fuel selector console, and pulling up on the red knob in the
center of each valve. A transparent plastic tube is attached to each filter bowl and extends through a hole in
the bottom of the fuselage. Flow of the fuel is observed by means of the transparent tube. The fuel valves,
bowls and lines should be drained regularly to check for water or dirt accumulations.

NOTE

To ensure removing any water that may be in the fuel lines, drain at
least 1/2 pint from each tank. Collect the fuel samples in a glass
container so the presence of water may be observed.

a. To drain the lines from the main and auxiliary cells, open the drain valve with the selector handle on
the main. Completely drain the sediment bow! before moving the selector handle to the auxiliary cell.
Repeat the process for the opposite tank.
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b. To drain the lines from the tip tanks, move the fuel selector handle to the auxiliary fuel cell position;
turn the master switch on; and the electrical selector switch, located on the forward side of the
selector panel, to the tip tank position. Open the drain valve to allow the line to drain. Repeat the
process for the opposite tank.

CAUTION

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.

2-60. DRAINING FUEL SYSTEM. The bulk of the fuel may be drained from the fuel cells and tip tanks by
the use of a siphon hose placed in the cell or tank through the filler neck. In addition, the tip tank may be
drained by inserting a dowel in the plug at the bottom of the tank and pushing up or by removing the plug
itself. The remainder of the fuel may be drained by opening the drain valve in each fuel selector bowl.

2-61. ELECTRICAL SYSTEM.

2-62. SERVICING ELECTRICAL SYSTEM. Servicing the electrical system involves adding distilled water
to the battery to maintain correct electrolyte level, and checking cable connections and 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 the 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 XI of
this manual.

2-63. OXYGEN SYSTEM.

2-64. SERVICING THE OXYGEN SYSTEM. Oxygen for the breathing system is furnished from a
stationary cylinder located aft of the baggage area on the left side of the fuselage at station 175.0. At 1800 psi
of pressure, the oxygen cylinder has a capacity of 63.7 cubic feet. The cylinder valve is equipped with a hex-
capped safety device, should the cylinder become exposed to fire or extreme heat. Do not attempt to remove
this device. Keep the cylinder valve ciosed when the airplane is on the ground or when in flight and the
oxygen system is not being used. To open the oxygen valve, pull out on the control knob located on the
instrument panel. To close the valve, push in on the control knob. Refer to Section XIV of this manual for
complete service information of this system.

2-65. OXYGEN SYSTEM SAFETY PRECAUTIONS. The utmost care must be exercised in servicing,
handling and inspection of the oxygen system. Comply with the following precautions:
a. Keep the oxygen regulators, cylinders, gauges, valves, fittings, masks and all other components of the
oxygen system free of oil, grease, gasoline and all other readily combustible substances.
b. Do not allow foreign matter to enter the oxygen lines.

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 .

c. Never attemnpt to repair or repaint oxygen equipment.
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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.

2-66. 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 ali fittings are free from
oil, grease, dirt, etc.

NOTE

If the airplane’s oxygen cylinder pressure is below 50 psi, the system
should be purged as described in Section XIV.

b. To obtain the correct filling pressure for the oxygen system at various ambient temperatures, a table is
included for your convenience. The pressures given are not exact, but sufficiently accurate for
practical purposes of working pressures 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-ITIA.

¢. When using a recharge unit consisting of one supply cylinder, 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:

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 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 become 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 afier 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 small 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.
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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 the cylinder pressure according to
Table I-1IIA after the cylinder temperature stabilizes.

TABLE II-IIIA. INDICATED OXYGEN PRESSURES
FOR GIVEN AMBIENT TEMPERATURES

Temperature °F Indicated Cylinder Pressure (psig)
110 1980
100 1935
90 1850
80 1845
70 1800
60 1755
50 1710
40 1665

2-66a. 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 give
recommended inspection and overhaul time for the cylinders of the oxygen system (see Section 14, Paragraph
14-6, for time limits on other components);

&.

Standard weight cylinders (ICC or DOT 3AA 1800 classification) must be hydrostatic tested every 5
years. The lightweight cylinders (ICC or DOT 3HT 1850 classification) must be hydrostatic tested
every 3 years and must be retired from service after 24 years or 4380 pressurizations, whichever
occurs first. The month and year of the last test is stamped on the cylinder beneath the ICC or DOT
identification.

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

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

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 psi at sea level with 200 psi supply cylinder
pressure. It should be noted that the permissible leakage through the 1/16 diameter vent hole in the
side of the upper regulator housing is 10 cc/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 Jeak
free.
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2-67. LUBRICATION.

2-68. OIL SYSTEMS ( ENGINE). (Refer to latest revisions of Lycoming Service Instruction No. 1014 and
Lycoming Service Bulletin No. 480)

2-69. SERVICING OIL SYSTEM.

The engine oil level should be checked before each flight and the oil changed as specified in Paragraph 2-76.
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 2-72 and 2-73. 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 2-76 and/or the latest revision
of Lycoming Service Instruction 1014.

CAUTION

Do not introduce any trade additive to the basic lubricant unless
recommended by the engine manufacturer.

2-70. 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 old oil.

2-71. 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 in Table II-V, the Lubrication Chart, or on each
engine oil filler access door. To service the engine with oil, open the quick release access door on the left side
of each engine cowling and remove the oil filler cap with dipstick.

NOTE

Do not use multi-grade oil unless Piper Service Bulletin No. 805A (ie. -
Hartzell Service Bulletin No. 142B) has been complied with.

TABLE II-IV. RECOMMENDED LUBRICATING OILS

Air Temperature MIL-L-6082 MIL-L-22851
(Ashless Dispersant)
All SAE 15W50 or 20W50
Above 80°F (26.67°C) SAE 60 SAE 60
! Above 60°F (15.55°C) SAE 50 SAE 40 or SAE 50
| 30° TO 90°F (-1.11° 1o 32.22°C) SAE 40 SAE 40
0° TO 70°F (-17.77° t0 21.11°C) SAE 30 SAE 30, SAE 40, or SAE 20W40‘
0° TO 90°F (-17.77° to 32.22°C) SAE 20W50 SAE 20W50 or SAE 15W50 ‘
Below 10°F (-12.22°C) SAE 20 SAE 30 or SAE 20W30
HANDLING AND SERVICING Revised: 10/1/98
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ACCESSORY HOUSING

GASKET

SCREEN

HOUSING

Figure 2-17. Qil Suction Screen Figure 2-18. Oil Pressure Screen

2-72. 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 2-17.) 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 safety wire.

2-73. 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 thar 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-
18.) Install the screen and housing to the accessory case using a new gasket. Torque attaching bolts within 50
to 70 inch-pounds.
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2-74. OIL FILTER. (FULL FLOW))

a.

The oil filter element should be replaced after each 50 hours of engine operation. 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.

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 particle 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.

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 bolthead and the thermostatic oil cooler
bypass valve.

Figure 2-19. Turbo Oil Filter

2-75. TURBO OIL FILTER CLEANING PROCEDURE.

a. Remove the oil filter, located on the lower right side of the firewall, from line and disassemble unit.
{(Refer to Figure 2-19.)

b. Wash parts with solvent and back flush the bronze element. Check condition of “O™ ring and replace
if necessary. An ovemnight soaking in carburetor cleaner may be necessary if heavy sludging is
evident. (This is usually due to mixing detergent with non-detergent oils.)

¢. Reassemble unit and install filter in the turbo oil system. Clean filter at each oil change.
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2-76. RECOMMENDATIONS FOR CHANGING OIL. (Refer to latest revision of Lycoming Service
. Bulletin No. 480 and Lycoming Service
Instruction No. 1014.)

NOTE

Do not use multi-grade oil unless Piper Service Bulletin No. 805A (ie. -
Hartzell Service Bulletin No. 142B) has been complied with.

a. Oil Change Intervals.

(1) For engines equipped with fuli-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 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 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 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 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 unti] 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
oii 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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2-77. LUBRICATION INSTRUCTIONS. Proper lubrication procedures are of immeasurable value both as a
means of prolonging the service life of the airplane and as a means of reducing the frequency of extensive and
expensive repairs. The periodic application of recommended lubricants to their relevant bearing surfaces, as
detailed in the following paragraphs, together with the observance of cleanliness, will insure the maximum
efficiency and utmost service of all moving parts. Lubrication instructions regarding the locations, time
intervals, and type of lubricants used may be found in the Lubrication Chart, Figure 2-20. To insure the best
possible results from the application of lubricants, the following precautions should be observed:
a. Use recommended lubricants. Where general purpose lubricating oil is specified, but unavailable,
clean engine oil may be used as a satisfactory substitute.
Check the components to be lubricated for evidence of excessive wear and replace them as necessary.
c. Remove all excess lubricants from components in order to prevent the collection of dirt and sand in
abrasive quantities capable of causing excessive wear or damage to bearing surfaces.

2-78. APPLICATION OF OIL. Whenever specific instructions for lubrication of mecharisms requiring
lubrication are not available, observe the following precautions:
a. Apply oil sparingly, never more than enough to coat the bearing surfaces.
b. Since the cables are sufficiently coated by the manufacturer, additional protection for the prevention
of corrosion is unnecessary.
c. 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.

CAUTION

Be careful not to add too much oil because the excess will be thrown
off during operation and will cause pitting and burning of the
magnelto points.
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2-79. APPLICATION OF GREASE. Care must be taken when lubricating bearings and bearing surfaces with a
grease gun to insure that gun is filled with new, clean grease of the grade specified for the particular
application before applying lubricant to the grease fittings.

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.

c. Use extra care when greasing the Hartzell propeller hub to avoid blowing the clamp gaskets. Remove
one grease fitting while applying grease to the other fitting .

2-80. LUBRICATION CHART. Each part of the airplane to be lubricated, as depicted on the Lubrication
Chart, is indicated by a frequency symbol which shows the time intervals between lubrications. Application
symbols with the frequency symbols show how the lubrication is applied. A parts nomenclature key, referred to
by a number adjacent to the frequency symbol, identifies the part to be lubricated. Within the frequency
symbol is a code letter which identifies the type of lubricant to be used and a special instructions number
which gives instructions for lubricating a particular component.
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TABLE II-IVA. THREAD LUBRICANTS
. TYPE OF LINE TYPE OF LUBRICANT
Brakes MIL-H-5606
Freon TT-A-580 or MIL-T-5544, Anti-Seize Compound
Fuel MIL-T-5544, Anti-Seize, Graphite Petrolatum
Landing Gear (Air Valve) 6PB Parker
01l MIL-G-6032, Lubricating Grease

(Gasoline and Oil Resistant)

Pitot and Static TT-A-580 (JAN-A-669), Anti-Seize Compound
(White Lead Base)

— NOTE —

Lubricate engine fittings only with the fluid contained in the
particular lines.
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NOTES

1. WHEEL BEARINGS REQUIRE CLEANING AND REPACKING
AFTER EXPOSURE TO AN ABNORMAL QUANTITY OF
WATER.

2. SEE THE LATEST REVISION OF LYCOMING SERVICE
INSTRUCTIONS NO. 1014 FOR USE OF DETERGENT OIL.

3. MISCELLANEOUS - DURING ROUTINE MAINTENANCE
CHECKS3, APPLY LUBRICANT TO MISCELLANEOUS
LINKAGES.

4. TRANSMISSIONS SHOULD BE DISASSEMBLED, CLEANED,
INSPECTED, AND LUBRICATED AT EACH 500 HOUR
INTERVAL OR ANNUALLY. ACTUATOR SCREWS SHOULD
BE LUBRICATED AT EACH 100 HOUR INTERVAL OR
ANNUALLY,

CAUTIONS

1. DO NOT USE HYDRAULIC FLUID WITH A CASTOR OIL OR
ESTER BASE.

2. DO NOT OVER-LUBRICATE COCXPIT CONTROLS.

3. DO NOT APPLY LUBRICANT TO RUBBER PARTS.

EXAMPLE
PARTS FREQUENCY OF
NOMENCLAT URE LUBRICATION
\5
METHOD OF

LUBRICATION

SPECIAL
INSTRUCTIONS

TYPE OF
LUBRICATION

Figure 2-20. Lubrication Chart

Revised: 6;4/81 HANDLING AND SERVICING

1D2




poEwN

® N

HEE R28BYP N

B8 848

BEEIBEE BR2

PARTS NOMENCLATURE KEY

STABILATOR TRIM TAB AND RUDDER HINGES

STABILATOR TRIM PULLEYS

FLAP TRANSMISSION

FLAP CONTROL ARMS AND CABLE ENDS

AIR FILTER, RIGHT AND LEFT

COWL FLAP CONTROL LINKAGE, RIGHT AND LEFT

ENGINE OIL SUMP, RIGHT AND LEFT

BRAKE RESERVOIR

PILOT AND PASSENGERS SEAT TRACKS

LANDING GEAR RETRACTION MECHANISM

LANDING GEAR RETRACTION TRANSMISSION

OIL FILTER CARTRIDGE, RIGHT AND LEFT

GOVERNOR, THROTTLE AND MIXTURE CABLE ENDS

AILERON HINGES, RIGHT AND LEFT

FLAP CONTROL ROD ENDS, CABLE ENDS AND BELLCRANK BEARINGS

STABILATOR CONTROL CABLE ENDS AND TRIM PULLEYS

STABILATOR CONTROL TUBE BEARINGS AND SQUARE TUBE MOUNTING BEARINGS

CONTROL WHEEL ROLLERS

CONTROL WHEEL CHAIN VERTICAL AND HORIZONTAL

LOCK PIN, STEP

STEP LOCK PULLEYS AND RELEASE ARM PIVOT BEARING

FLAP TRACK

FLAP TRACK ROLLERS, STEEL OR NYLON

STEERING ROD END BEARINGS, STEERING BELLCRANK PIVOT BEARING,
STEERING ARM BUSHING, GEAR ALIGNING BUSHING

GEAR OLEO STRUT FILLER

NOSE GEAR DOOR HINGES, DOOR ACTUATING MECHANISM, NOSE GEAR PUSH-PULL
ROD END BEARING

STRUT HOUSING ATTACHMENT BUSHINGS, DRAG LINK PIVOT AND
ATTACHMENT BUSHINGS

SHIMMY DAMPENER ROD END BEARING AND MOUNT

UPPER AND LOWER TORQUE LINK BUSHINGS

UPPER AND LOWER TORQUE LINK CONNECTING BOLT

WHEEL BEARINGS

AUDDER TRIM GUIDE, UNIVERSAL JOINT, TRIM TUBE END BEARING, PUSH-PULL
TUBE END BEARINGS, BELLCRANK PIVOT BEARING

RUDDER TRIM SCREW

STABILATOR TRIM MECHANISM

RUDDER CONTROL CABLE AND TRIM TUBE END BEARINGS

STABILATOR TRIM TAB CONTROL ROD

STABILATOR TRIM SCREW

RUDDER PEDALS, BRAKE ACTUATING MECHANISM, BRAKE CYLINDER ENDS,
CONTROL CABLE ENDS AND STEERING ROD ENDS

RUDDER PEDAL TORQUE TUBE AND BLOCK BEARINGS

STRUT ATTACHMENT BEARING

GEAR OLEO STRUT FILLER

BUNGEE CORD ROLLERS

GEAR DOOR HINGE, RETRACTION ROD END BEARINGS, TORQUE LINK
CONNECTING BOLY

WHEEL BEARINGS

UPPER AND LOWER TORQUE LINK BUSHINGS

SIDE BRACE MOUNT BEARING

SIDE BRACE END BEARING AND PIVOT BEARING

RETRACTION CABLE END BEARING AND SIDE BRACE ATTACHMENT BUSHING

PROPELLER GREASE FITTINGS, RIGHT AND LEFT

AILERON PUSH-PULL ROD END BEARINGS, CONTROL CABLE ATTACHMENT POINTS
AND BELLCRANK PIVOT BEARINGS

Revised: 6/4/81

Figure 2-20. Lubrication Chart (cont.)
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Figure 2-20. Lubrication Chart
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SKETCH F

SKETCH 6

v

FREQUENCY —HOURS

A

AS
DAILY 00 S0 equiRen
METHOD
¥ 4 & @ f =8
HAND o GREASE  sPRAY o . HYDRAULIC
pack  CAN GUN CAN FLUID

SKETCH H

Revised: 1/31/74

Figure 2-20. Lubrication Chart (cont.)
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TYPE OF LUBRICANTS
IDENTIFICATION SPECIFICATION LUERICANT
LETTER

A MIL-L-7870 LUBRICATING OIL, GENERAL PURPOSE, LOW
TEMPERATURE

B MIL-L-6082 LUBRICATING OIt, AIRCRAFT RECIPROCATING
ENGINE (PISTON) -- SEE TABLE lI-IV FOR
SPECIFICATIONS.

MIL-L-22851 SEE PARAGRAPH 2-76 FOR RECOMMENDED USE

OF ASHLESS DISPERSANT (DETERGENT) OILS.

c MIL-H-5606 HYDRAULIC FLUID, PETROLEUM BASE

D MIL-G-23827 GREASE, AIRCRAFT AND INSTRUMENT, GEAR
AND ACTUATOR SCREW

E MIL-C-3545 GREASE, AIRCRAFT, HIGH TEMPERATURE

------------ ALL PURPOSE SLIP SPRAY DUPONT NO. 6611

SPECIAL INSTRUCTIONS

1. AIR FILTER TO CLEAN FILTER, TAP GENTLY TO REMOVE DIRT PARTICLES. DO NOT SLOW OUT WITH
COMPRESSED AIR OR USE SOLVENT. REPLACE FILTER 15 PUNCTURED OR DAMAGED.

TURSOCHARGED ENGINES - CLEAN FILTER IN SOLVENT AND ALLOW TO DRY. DIP IN SAE 10 OIL AND
ALLOW TO DRAIN FOUR HOURS.

2, BEARINGS AND BUSHINGS - CLEAN EXTERIOR WITH A DRY TYPE SOLVENT BEFORE RELUBRICATING.

3. 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 WITH A QUICK DRYING TYPE SOLVENT.
WHEN REASSEMBLING TRANSMISSIONS, FILL DUKES TRANSMISSION WITH DUKES NO. 4 LUBRICANT
OR DURA TRANSMISSION WITH MIL-G-7118 OR MIL-G-22827 GREASE. NO SUBSTITUTION IS ALLOWED
iN EITHER TRANSMISSION. APPLY A THIN COAT OF MIL-G-71 18 OR MIL-G-23827 GREASE ON
ACTUATOR SCREWS. SEE NOTE 4.

4. OLEO STRUTS AND BRAKE RESERVOIR - FILL PER INSTRUCTIONS ON UNIT OR CONTAINER, OR REFER
TO SERVICE MANUAL, SECTION 11.

5. PROPELLER - REMOVE ONE OF THE TWO GREASE FITTINGS FOR EACH BLADE. APPLY GREASE
THROUGH FITTING UNTIL FRESH GREASE APPEARS AT HOLE OF REMOVED FITTING.

i 6. LUBRICATION POINTS - WIPE ALL LUBRICATICN POINTS CLEAN OF OLD GREASE, OIL, DIRT, ETC—
BEFCORE RELUBRICATING.

LUBRICATING OIL - SEE PARAGRAPH 2-76, FOR RECOMMENDATIONS FOR OIL CHANGE INTERVALS.

8. LUBRICATE FLAP TRACK WITH DUPOINIT'S ALL PURPOSE SLIP SPRAY NO. 6611. FLAPS REQUIRE
CLEANING AND LUBRICATION AFTER EXPOSURE TO AN ABNORMAL QUANTITY OF WATER. FLAPS WITH
NYLON ROLLERS WILL NOT REQUIRE LUBRICATION ON EITHER FLAP TRACKS OR ROLLERS.

9. OVERHEAD TRIM PULLEYS - LUBRICATION MAY BE EXTENDED TO 250 HOURS WHEN DUSTY
CONDITIONS ARE AT A MINIMUM.

Figure 2-20. Lubrication Chart (cont)

HANDLING AND SERVICING Revised: 10/1/98
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TABLE 1I-V. DECIMAL/MILLIMETER EQUIVALENTS OF DRILL SIZES

Decimal/Millimeter Equivalents of Drill Sizes From 1/2” to No. 80

Size Decimal
Equiv.

1/2 0500
31/64 04843
156/32 0.4687
29/64 045N

7/16 04375

27/64 04218
Z 0413

13/32 04082
Y 0404
X 0.397

25/64 0.3906
w 0.386
v 0377
3/8 0375
U 0.368

23/64 0.3593
T 0358
S 0348

11732 0.3437
R 0©.339

G 0332
21/64 0.3281

P 0323

O 0316
5/16 03125

N 0.302
19/64 0.2968

M 0.295

L 0290
9/32 0.2812

K 0281

J 0277

I 0.272

H 0266
17/64 0.2656

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

12.7000 G 0.261 6.6294 5/32 0.1662 3.9687 51
12.30NM F 0.257 6.5278 23 0.154 39116 52
11.9062 E-1/4 01250 6.3500 24 0.152 3.8608 1/16
11.5094 D 0.246 6.2484 25 0Q.1495 3.7973 53
11.1125 C 0.242 §.1468 26 0.147 3.7338 54
10.7156 8 0.238 6.0452 27 0144 36576 55
10.4902 16/64 02343 59531 9/64 01406 35719 3/64
10.3187 A 0234 5.9436 28 0.1405 3.5687 56
10.2616 1 0228 5.7912 29 0136 3.4544 57
10.0838 2 0221 56134 30 0.1285 3.2639 58
99212 7/32 02187 5.6562 1/8 0.125 31750 59
98044 3 0213 54102 31 0120 3.048 60
95758 4 0209 5.3086 32 0116 29464 61
95250 5 0.2056 5.2197 33 0113 2.8702 62
93472 6 0204 5.1816 34 011 2.8194 63
9.1262 13/64 02031 5.1594 35 0.110 2.794 64
9.1281 7 0201 5.1054 7/64 0.1093 2.7781 &5
87884 8 0199 5.0546 35 01065 27051 66
8.7300 9 0196 49784 37 0104 26416 1/32
8 6106 10 01935 49149 38 01015 25781 67
8.4328 11 0191 48514 39 00995 25273 68
8.3337 12 0.189 4 8006 40 0098 2.4892 69
8.2042 3/16 0.187% 4.7625 41 0.096 24384 70
8.0264 13 0.185 4.699 3732 00937 23812 1
79375 14 0182 46228 42 0.0935 23749 72
7.6708 15 0180 4572 43 0.089 2.2606 73
7 5387 16 0177 44958 44 0.086 2.1844 74
7.4830 17 0173 4.3942 45 (0082 20828 75
7.3660 11/64 0.1718 43656 46 0.081 20574 76
7.1425 18 0.1695 43053 47 0.0785 19939 77
71374 19 0.166 42164 5/64 0.0781 19844 1/64
7.0358 20 0481 40894 48 0.076 1.9304 78
6.9088 21 0159 4.0386 43 0.073 1.8542 79
6 7564 22 0.157 39878 50 0.070 1778 80
6.7462

ORILL SIZES AVAILABLE:
Drill may be obtained in regular sizes to a 4 inch diameter, and increase in 64thsof aninch.
The regular metric drills vary from 2 10 76mm. and increase in 0.5mm. vanations

Decimal
Equiv.

0.067
0.0635
0.0625
00595
0.055

0.052
0.0468
0.0465
0.043
0.042

0.041
0.040
0.039
0.038
0.037

0.036
0.035
0.033
0.0312
0.032

0.031
0029
0.028
0.026
0025

0.024
00229
0.021
0.020
0.018

0.0156
0.016

0.0145
00135

Millimeter
Equiv.

1.7018
1.6129
1.5875
1.5113
1.397

1.3208
1.1906
1.1811
1.0922
1.0668

1.0414
1.016

0.9906
0.9652
0.8398

09144
0.899

0.8382
0.7937
0.8128

0.7874
0.7366
07112
0.6604
0635

0.6096
058166
05334
0.508
04572

0.3969
0.4064
0.3683
03428

Added: 10/28/82
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TABLE II-VI. CONVERSION TABLES

I. These charts contain the various conversion data that may be useful when figuring capacities,
lengths, temperatures, and various weights and measures from the English system values to the
metric system values or back again.

2. The English Systern is in use by Engiand and the United States. All other countries use the metric
system.

3. Procedure for Converting Inches to Millimeters. (Refer to Table 1I-V1.)
A. 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).

4. Procedure for Converting Fahrenheit (°F) and Celsius (°C) (Centigrade) Temperture. (Refer to
Table [I-V1.)

A. Read number in middle column, if in degrees Celsius (° C), read Fahrenheit equivalent in right-hand
column. If in degrees Fahrenheit (° F), read Celsius equivalent in left-hand column.

(1) 70°F =2].1°C.
(2) 30°C = 86.0°F.

Added: 10/28/82 HANDLING AND SERVICING
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TABLE II-VI. CONVERSION TABLES (cont.)

CENTIGRADE—FAHRENHEIT CONVERSION TABLE

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 B6.0 160.00 320 608.0

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
2111 70 158.0 182.22 360 680.0
26.67 80 176.0 187.78 370 698.0
32.22 50 194.0 193.33 380 716.0
21.78 100 212.0 198.89 390 734.0
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 3920 254.44 490 G14.0
98.89 210 410.0 260.00 500 932.0

Added: 10/28/82
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TABLE 11-VI. CONVERSION TABLES (cont.)

INCHES TO MILUMETER
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 00050 00076 00101 00127 00152  0.0177 00203  0.0228
0.001 00254  0.0279 00304 00330 00355 00381 00406 00431 0.0457  0.0482
0.002 0.0508  0.0533 00558 00584 00609 0.0635 00660  0.0685 00711 00736
0.co3 0.0762 0.0812 0.0838 0.0863 0.0889 0.0914 0.0939 0.0965 0.0965 0.0990
0.004 0.1016  0.104% 01066  0.1092  0.1117  0.1143  0.1168  0.1193 0.1219  0.1244
0.005 0.1270 0.1285 0.1320 0.1346 0.1371 0.1387 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 01727 0.1752
0.007 0.1778 0.1803 0.1828 0.1854 0.1879 0.1905 0.1930 0.1955 0.1981 02006
0.008 0.2032  0.2057 0.2082  0.2108 02133  0.2159 02184  0.2209 02235 02260
0.008 0.2286  0.23#1 02336  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 0025 0.050 0.076 0.101 0127  0.152 0.177 0203 0228
0.01 0.254 0.279 0.304 0330 0355 0.381 0.406 0.431 0.457 0.482
0.02 0.508 0.533 0.558 0.584 0.609 0635 0660 0.685 0.711 0.736
0.03 0.762 0.787 0812 0838 0863 0889 0914 0,939 0865 0990
0.04 1016 1.041 1.066 1.092 1.117 1.143 1.168 1.193 1219 1244
0.05 1.270 1.295 1.320 1.346 1371 1.397 1.422 1.447 1473 1498
0.06 1.524 1.549 1574 1.600 1625 1651 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 2235 2260
0.09 2.286 2911 2.336 2.362 2387 2413 2438 2.463 2.489 2514
INCHES ~——0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 009
| MILLIMETER
0.0 0.254 0508 0.762 0016 1.270 1.524 1778 2032 2286
0.1 2,540 2794 3048 3.302 3556 3810 4.064 4318 4572 4826
0.2 5.080 5334 5.558 5842 6.096 6 350 6.604 6.858 7.112 7.366
0.3 7.620 7.874 8.128 8.382 0.636 8.890 9.144 9.398 9,652 9906
0.4 ' 10.160 10414 10.668 10.922 11.176 1t 430 11.684 11.938 12.192 12.446
0.5 12.700 12554 13.208 13.462 13.716 13.970 14.224 14.478 14.732 14,986
0.6 15.240  15.494 15748 16002 16256 16510 16764 17018 17272 17526
0.7 17.760  18.034 18288 18542 18796 19050 19304 19558 19812 20066
0.8 20320 20574 20828 21082 21336 21590 21.844 22098 22352 22606
09 22.860 23114 23.368 23622 231876 24130 24.384 24638 24.892 25.146
INCHES~————0.00 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 09
| MILLIMETER
0. 254 5.08 762 10.16 12.70 15 24 17.78 2032 22 85
1. 25.40 2794 30.48 33.02 3556 38.10 4064 43.18 45.72 48 26
2 50.80 53.34 55.88 5B8.42 60.96 63.50 66.04 68.58 7112 73166
3, 76.20 7874 81.28 83.82 86.36 88 90 91.44 9398 96 52 99 06
4. 101.60  104.14 10668 10922 11176 11430 11684 11938 12192 12448
5. 127.00 12954 13208 13462  137.16  139.70 14224 14478 14732 14986
6. 152.40 15494 157.48 160.02 162.56 165.10 167 64 170.18 17272 175.26
7. 177.80  180.34 18288 18542  187.96 19050 19304 19558 198.12 20066
8. 20320  205.74 208.28 21082 21336 21590  218.44 22098 22352  226.06
9. 22860  231.14 23368 23622 23876  241.30 24384  246.38 24892 25146

Added: 10/28/82 HANDLING AND SERVICING
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TABLE 11-VI. CONVERSION TABLES {(cont.)

MULTIPLY BY TO OBTAIN
CENTIMETERS 0.3937 IN.
0.03281 FT.
CU. CENTIMETERS 0.001 LITERS
0.06102 CU. IN.
0.0002642 US GAL
CU. FT. 28.320 CU.CM.
1728 CU. IN.
7481 U.S. GAL.
8.32 LITERS
CU. IN. 16.39 CU. CM.
0.01639 LITERS
0.004329 US. GAL.
0.01732 QUARTS
CU. METERS 1000000 CU. CM.
35314 CU FT.
61023 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
9.6 CU. CM.
GAL.. IMPERIAL 2774 CU. IN
1.20t U.S. GAL.
4.546 LITERS
GAL.. US. DRY 268 8 CU. IN
0 1556 CU. FT.
1.164 U.S.GAL. LIQ.
4.405 LITERS
GAL.. US. L1Q 2310 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.

5.7 0z

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 L.B.. AVDP

28.35 GRAMS

4175 GRAINS
OUNCES. FLUID 29.57 CU.CM

1.80% 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
(PSIh
STATUTE MILE 1.609 KILOMETER

0.8684 NAUTICAL MILE
NAUTICAL MILE 1.151 STATUTE

MILE

QUART 8463 LITER
MILLIMETER 1000 MICRON
MICRON 0.001 MILLIMETER

0.000039 INCH
INCH 11.52t METER
POUNDS GRAMS
INCH 0.72 METER
QUNCES GRAMS
POUNDS 0.453 KILOGRAMS

Added: 10/28/82
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Added: 10/28/82
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8361

Added: 10/28/82

Figure 2-22. Removal of Cherrylock Rivets
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TABLE 11-Vll. MAXIMUM DISTANCE BETWEEN SUPPORTS FOR FLUID TUBING

DISTANCE BETWEEN SUPPORTS (IN.)
TUBE
0.D. (IN.) ALUMINUM ALLOY STEEL
1,8 91,2 11-12
3/ 16 12 14
1/4 t3 1,2 16
5/16 15 18
3/8 16 1,2 20
1,2 19 23
5/8 22 251;2
34 24 271:2
1 26 1,2 30

Added: 10/28/82 HANDLING AND SERVICING
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SECTION III
INSPECTION

3-1. INTRODUCTION. This section provides instructions for conducting inspections. These inspections are
described in paragraphs 3-4 and 3-5. Repair or replacement instructions for those components found to be
unserviceable at inspection may be found in the section covering the applicable aircraft system.

CAUTION

When working on engines, ground the magneto primary circuit before
performing any operation.

3-2. RECOMMENDED LUBRICANTS. Refer to Recommended Lubricants, Section II for lubrication
servicing instructions.

3-3. INSPECTION PERIODS.

3-4. INSPECTION REQUIREMENTS. The required inspection procedures are listed in Table II-1. The
inspection procedure is broken down into major groups which are: Propeller, Engine, Turbocharger, Cabin,
Fuselage and Empennage, Wing, Landing Gear, Operational and General. The first column in each group lists
the inspection or procedure to be performed. The second column is divided into four columns indicating the
required inspection intervals of 50 hours, 100 hours, 500 hours, and 1000 hours. Each inspection or operation
is required at each of the inspection intervals as indicated by a circle (O). If an item is not entirely accessible
or must be removed, refer to the applicable section of this manual for instructions on how to gain access or
remove the item. When performing inspection use forms furnished by the Piper Factory Service Department,
available through Piper Dealers or Distributors.

3-4a. DEFINITIONS.

1. Inspection. Must be performed only by licensed mechanics who are qualified on this aircraft; using
acceptable methods, techniques, and practices to determine physical condition and detect defects.
Inspections consist of a thorough examination of the aircraft, appliance, component, or system; with

i a e to d ine condjtion.

2. Check. Can be performed by pilots and/or mechanics who are qualified on this aircraft. A check
consists of an examination to compare and verify condition, accuracy and/or tolerances with stated
standards.

3. Operational Test. Ascertains that a system or component is in operable condition and can be
performed with the equipment installed in the aircraft. Each operational test must be performed by
an FAA certificated repair station appropriately rated or by a licensed mechanic who is qualified on
this aircraft. A record of this test must be made in the airplane’s permanent records by the
authorized person performing the test.

4. Functional Test. Ascertains that a system or component is functioning properly in all aspects in
conformance with minimum acceptable design specifications. This test may require the use of
supplemental bench test equipment. Each functional test must be performed by an FAA ceruficated
repair station appropriately rated or by a licensed mechanic who is qualified on this aircraft. A
record of this test must be made in the airplane’s permanent records by the authorized person
performing the test.

INSPECTION Revised: 10/1/98
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NOTE

In addition to inspection intervals required in Tabie III-l a
preflight check must be performed as described in
Paragraph 3-5.

3-5. PREFLIGHT CHECK. The airplane must be given a thorough preflight and
walk-around check. The pilot and/or mechanic must include the preflight check as a normal
procedure necessary for the safe operation of the aircraft. Refer to the Pilot's Operating
Manual for a listing of items that must be checked.

INTENTIONALLY LEFT BLANK

Revised: 4/26/78
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3-6, OVERLIMITS INSPECTION. If the airplane has been operated so that any .
of its components have exceeded their maximum operadonal limits, check with
the appropriate manufacturer.

INSPECTION
Issued: 12/29/72
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TABLE II-1. INSPECTION REPORT

NOTE

Perform inspection or operation at each of the inspection intervals

as indicated by a circle (O).

A.

A e

o~

10.

[= o}

Nature of Inspection

PROPELLER GROUP

Inspect spinner and back of plate for cracks..........cococo i
Inspect blades for nicks and cracks .......ccccoevvevccncinne e venienn,
Inspect for grease and oil leaks........c.ocooevrirnicvniincninnienccneen,
Lubricate per lubrication chart in Section [............coeenvene
Inspect spinner mounting brackets for cracks .........cccoeeeeeeen,
Inspect propeller mounting bolts and safety

(Check torque if safety is broken) ...
Inspect hub parts for cracks and corrosion ...
Check propeller air pressure {Check at least once a month) ....
Remove propellers; remove sludge from propelier

and crankshaft..............ooiii e
Overhaul propeller per latest revision of Hartzell Service
Lettler NO Ol ... e

ENGINE GROUP
CAUTION

GROUND MAGNETO PRIMARY CIRCUIT BEFORE
WORKING ON ENGINE

NOTE
Read Note 8 prior to completing this inspection group.

Remove engine cowl. ...
Clean and check cowling for cracks, distortion and loose or
MUSSING fASIENETS. ...o.vvenicccce i
Drain oil sump (See Note 5} ..o
Clean suction oil strainer at oil change (Check strainer for
foreign particles).....cocviviiiiic i
Clean pressure oil strainer (each 25 hours) or change full flow
cartridge oil filter (each 50 hours). Check strainer or element
for foreign particles ..o,
Inspect oil temperature sender unit for leaks and security .......
Inspect oil lines and fittings for leaks, security, chafing,

dents and cracks (See Note 7). e e
Clean and check oil radiator cooling fins ............cc.cococoviinn
Remove and flush oil radiator..............coccoovi v

Inspection Time (hrs)

50 | 100 | 500 | 1000

00 OCO0O0O | =m

o

c ©O0 O

00O O©O0

00

OO0 C©CO0o0OO0
CO00O0
CCOoOQO

o O0QO0

IO C©QO0

reqd b
vc. Ltr.

artzell

v
e
Z,
1=
o
—

o ©O

oo 0O
cCo0 OO0
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PIPER TWIN COMANCHE SERVICE MANUAL

TABLE [I-1. INSPECTION REPORT (cont.)

NOTE

Perform inspection or operation at each of the inspection intervals
as indicated by a circle (O).

Nature of Inspection Inspection Time (hrs)
B. ENGINE GROUP (cont.) L | R {50 | 100 | 500 | 1000
10. Check rocker box covers for evidence of oil leaks. If found,
replace gasket; torque cover screws 50 in.-1bs. (See Note 9) ... [ O 0 0 0 O O
NOTE
Lycoming requires a valve inspection be made after every
400 hours of operation. (See Note 10.)
11. Inspect wiring to engine and accessories (See Note 19).
Replace damaged wires and clamps. Check terminals for
security and cleanliness ...........cccovvereeeci e 0 0 o |0 o
12. Inspect spark plug cable leads and ceramics for corrosion ‘
and dePOosItS ..o.oovvvccecne e O 6] O O |0 o
13. Check cylinder compression (Ref: AC43.13-1A)..........c.co.e. 0 0 o |0 0
14. Check cylinders for cracked or broken fins ... 0] 0 O O 0O
15. Fill engine with oil per Table II-IV and lubrication chart
N Section I1 ..o e 0] O O O |0 0]
i 16. Clean engine .........ccovvceicimrsininensierssss e e O O O O (0]
17. Check condition of spark plugs (Clean and adjust gap
as required, 0.015 t0 0.018 or 0.018 to 0.022, per latest
revision of Lycoming Service Instruction No. 1042} ............... 0 0] o]0 O
NOTE
If fouling of spark plugs has been apparent, rotate bottom
plugs to upper plugs.
18. Inspect ignition harnesses and insulators for high tension
leakage and COMEINUILY .....ccovovvcimivirecee e et O 0O o |0 0
19. Inspect magneto main points for clearance - Maintain
clearance at 0.018 £0.000 ... 0 o O O 0
20. Inspect magneto for oil seal leakage............ccoooceniennn O 0 O |0 o
21. Inspect breaker felts for proper lubrication ..............c...c..c..... o 0O O |0 O
22. Inspect distributor block for cracks, burned areas or corrosion
and height of contact SPriNES .......cccooovvieeriririnisin 0 0 OO O
23. Check magnetos to engine tming .........coooeenenacenecanecnnann. O 0 o |0 o
24. Overhaul or replace magnetos (See Note 6) ...
25. Remove induction air filter and clean. Replace as required ..... 0] o o 0O O
26. Remove and clean fuel injector inlet line screen (Clean
injector nozzles as required) (Clean with acetone only)........... O 0] O O O O
INSPECTION Revised: 10/1/98
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TABLE II-1. INSPECTION REPORT (cont.)

NOTE

Perform inspection or operation at each of the inspection intervals

as indicated by a circle (O).

28.

29.

30.
31
32.
33.
34.
35.

36.
37
38.

39.
40.
41.
42,
43,

48.
49,
50.

51.

52.

Nature of Inspection

B. ENGINE GROUP (cont.)
27.

Inspect injector system for signs of fuel dye indicating leaks.
If dye stains are present, check for loose connections

and proper installation of air bleed nozzle shrouds. .................
Inspect alternate air takeoff assembly. Remove air duct hose
to check door spring and hinge inside the assembly ................
Inspect alternate air inlet valve bracket hinge pinholes for
excessive wear. (Refer to the latest revision of Piper Service
Letter NO. 623.) e e e e e
Inspect intake seals for leaks and clamps for tightness ............
Inspect condition of flexible fuel lines ...,
Replace flexible fuel lines (See Notes 6 and 7)..........c.ccceeeene
Inspect fuel system for leaks (See Note 7) ......cooovvvvniieninn.
Inspect fuel pumps for operation (engine driven and electric) .
Overhaul or replace fuel pumps (engine driven and electric)
(5 NOIE O) i.oviiiririeirie e rreieeee ettt e se st e s e st sne s beanens
Inspect vacuum pumps and lines.........cccoeevinncnniiiiniinn
Overhaul or replace vacuum pumps (See Note 6) ....................
Inspect throttle, alternate air, mixture and propeller governor
controls for travel and operating condition..........ccecce e
Inspect exhaust stacks and gaskets ...........cocovininciininnne,
Inspect breather tube for obstructions and security ..................
Inspect crankcase for cracks, leaks and security of seam bolts
Inspect engine mounts for cracks and loose mounting.............
Inspect rubber engine mount bushings for deterioration

(S NOtE 12} ..ccieciiee e crrsir e st e e sace s senas

. Inspect all engine baffles ..o
45.
46.
47.

Inspect fire walls for cracks ...
Inspect fire wall seals..........ccocor i
Inspect condition and tension of generator or alternator

drive Belt
Inspect condition of generator or alternator and starter............
Replace vacuum regulator filter..........oovveiiinniinins
Lubricate all engine controls (DO NOT lubricate teflon

liners of control cables) (Refer to Section Il ...........................
Overhaul or replace propeller governor. (Refer 1o the latest
revision of Hartzell Service Letter No. 61} ..o,

Complete overhaul of engine or replace with factory rebuilt
(S8 NOLE B) cuvvenrii ettt eea e rer e e e saa e e e smtne e

Inspection Time (hrs)

50 | 100 | 500 | 1000

O

Q00O O©O0OO0O0O0O OO0 COO0O0O0OO0

00

C

o}
o

O o ©C00O
OCOCO0O0 0OO0CO0O0 o o CO0oO0
OCOo OO0OCOoO0 0 ©COoOC0OO0OO0O

Q0O OCO0O0O COO0O0O0

QCO
c COoO0O

0O | O

As req'd by Hartzell
Sve. Ltr. No. 61.

As req'd by Lycoming
Svc. Instr. No. 1009.

I T

Revised: 10/1/98

1D21

INSPECTION




PIPER TWIN COMANCHE SERVICE MANUAL

TABLE III-I. INSPECTION REPORT (cont.)

NOTE

Perform inspection or operation at each of the inspection intervals
as indicated by a circle (O).

Nature of Inspection Inspection Time (hrs)
C. TURBOCHARGER GROUP L | R | 50 | 100500 1000

1. Inspect all air inlet ducting and compressor discharger

ducting for worn spots, loose clamps or leaks....................... o 010 o |0 o
2. Inspect engine air inlet assembly for cracks, loose clamps

AN SCTEWS....ocvvrviieeer oo reeeeresseree e baas et s as e sas s ns s 0 o O O | O O
3. Inspect waste-gate housing, exhaust ducting and exhaust

stacks for signs of leaks or cracks ........cocoveeinieniiinnniiene O O 0 O |0 0
4. Carefully check all turbo support brackets, struts, etc., for

breakage, SAEZING OF WEAT ......cevvrvrecieeremeee i O O | O 0 | O 0
5. Inspect all oil lines, fuel lines, air lines and fittings for wear,

leakage, heat damage or fatigue..........ccccooenieiei 0 0 O O |0 0
6. Actuate waste-gate control; check spring preload and examine

control for any pending sign of breakage ........c..ccccoovieiicenns O O o) o |0 18]
7. Remove inlet hose to compressor and visually inspect

compressor Wheel ... O 0O O |0 o
8. Inspect the compressor wheel for nicks, cracks or

broken blades ..., o o O |0 0
9. Inspect for excess bearing drag or wheel rubbing against

ROUSINZ. ... veieiin et s O 0] 0 | O O
10. Inspect induction and exhaust components for wom or

damaged areas, loose clamps, cracks and leaks........................ O O O 0 O
11. Inspect turbine wheel for broken blades or signs of rubbing.... | O O O |0 o
12. Inspect turbine heat blanket for condition and security............ 0 O O |0 0]
13. Inspect rigging of exhaust waste gates ..., O O 0O ;0O 0
14. Inspect rigging of alternate air control ............ccooeimivvrnrcnenn 0O 0 0|0 O
15. Run up engine; check instruments for smooth, steady

TESPOTISE «...evvaesveereceeeeeucreeesess s brsas s ares s men s ns e e 8] 0 0O O |0 O
16. Remove all turbocharger components from the engine.

Inspect and repair or replace as NECESSATY ......covivverrenrerorccniann. O 0 0
17. Clean turbocharger oil filter per Turbo Qil Filter Cleaning

Procedure, Section IT, at every oil change ... 0 0 0 O 0 0]
18. Inspect all turbocharger hose assemblies (Refer to Note 15)...| O O O O O
19. Reinstall engine COWl.......ccooociiininninns e O 0 0 0O |0 O

D. CABIN GROUP

1. Remove inspection plates and panels (See Note 20) ..., o | O 0]
2. Inspect cabin entrance door, baggage compartment door and windows

for damage, operation and SECUTILY ........cocvvverriue e O | O 0
3. Check upholstery for IEars ... 0 |0 O

INSPECTION Revised: 10/1/98
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TABLE LI-1. INSPECTION REPORT (cont.)

NOTE

Perform inspection or operation at each of the inspection intervals

as indicated by a circle (O).

|

1

Nature of Inspection Inspection Time (frs)
D. CABIN GROUP (cont.) S0 | 100 | 500 | 1000
4. Inspect seats, seat belts, securing brackets and bolts (See Note 18).............. O |0 18]
5. Inspect trim OPEration .......ccieieriinriimrienn s e (O 0
6. Inspect rudder pedals, brake pedals and cylinders for operation and leaks ... 0|0 0
7. Inspect parking brake .........coooveuemmicemoni e 0 0] 0
8. Inspect control wheels, column, pulleys and cables .............ccoovemiiinienninns o 0] o
9. Check landing, navigation, cabin and instrument lights ..........c.cooconiiiinins O 0] O
10. Inspect instruments, lines and attachments.............ccooveviiiniicccc e, O 10 0
11. Inspect instruments central air filter lines and replace filter.............cocc... O[O0 o
12. Inspect vacuum operated instruments and operation of
electric turn and bank (Overhaul or replace as required)........c.cccovvevncennenne. o &) O
13. Replace filters, if installed, in gyro horizon and directional gyro.................. O 0
14. Inspect altimeter. Calibrate altimeter system in accordance
with FAR. 91.170 (if appropriate}.......c..cccoenmrccnivnnnncnn s, O 0 O
15. Inspect operation of fuel selector valves (See Note 14)...........cccccvrininnine O o 0
16. Inspect operation of crossfeed valve ... o) 0] 0
17. Inspect operation of heater fuel valves ... 0|0 0]
18. Inspect oxygen outlets for defects and corrosion........cccvevvcvniieiiinennne 0 o 0]
19. Inspect oxygen system operation and COMPONENLS .......c..ccevmrvimnriesmiersensenas 0] O 0]
20. Reinstall inspection plates and panels............c.oiiiiinn i, O O 0]
E. FUSELAGE AND EMPENNAGE GROUP
1. Remove inspection plates and panels (See Note 20) ... 0 @] O
2. Check fluid in brake reservoir (Fill as required)........cccocneeciiniiiinininniinnnn, 0 O 0]
3. Inspect battery, box and cables (See Note 19) (* at least every 30 days)
Flush box as required and fill battery per instructions in Section I ............. o* | O 0 (6]
4. Inspect heater for fuel or fume leaks.........ccovviviieiiiiiin s o | O 0
5. Check recommended time for overhaul of heater per Section XIII.............. 0 0 0]
6. Inspect electronic installations
(See latest revision of Piper Service Bulletin No. 553) ... 0 O O
7. Inspect bulkheads and stringers for damage ..........cccooveiininiinniiinic e O |0 O
8. Inspect loop and loop mount, antenna mount and electric wiring .............. O |0 O
9. Inspect E.L.T. installation and condition of battery and antenna
(See latest revision of Piper Service Letter No. 820) ..., 0] O O
10. Remove, drain and clean fuel filter bowl] and screen
(* at least every 90 days)| O* | O 0 0]
11. Inspect fuel lines, valves and gauges for damage and operation ................... O 0 o
12. Inspect security of all lines ... O | O o
I
Revised: 10/1/98 INSPECTION
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TABLE HI-1. INSPECTION REPORT (cont.)

NOTE

Perform inspection or operation at each of the inspection intervals
as indicated by a circle (O).

Nature of Inspecticn Inspection Time (hrs)

t E. FUSELAGE AND EMPENNAGE GROUP (cont.) 50 | 100 | 500 | 1000

13. Inspect stabilator, fin and rudder surfaces for damage.

(Refer to latest revision of Piper Service Letter No. 679) ......c.ccoovivvniineen
14. Inspect fin front spar to fuselage attachment per latest revision

of Piper Service Letter No. 777 and Airworthiness Directive No. 76-18-5...
15. Inspect stabilator attachment bolts per latest revision of Piper

Service Letter NO. 667 ... s
16. Inspect stabilator bearings and horns for damage and operation

(Refer to latest revision of Piper Service Bulletin No. 464} ...........c.c...........
17. Inspect rudder hinges, horn and attachments for damage and operation.......
18. Inspect rudder M mechaniSm........c...co ot
19. Inspect stabilator trim mechanism ..o
20. Inspect stabilator free play (Refer to Section IV) ...
21. Inspect aileron, rudder, stabilator, trim cables and turnbuckles,

guides and pulleys for safeties, damage and operation (See Note 17)...........
22. Replace rudder hinge bOlts..........cooiniiiimiiiiini s
23. Inspect rotating beacon for Wear, e1C. ...
24, Lubricate per lubrication chart in Section IT ...
i 25. Inspect security of autopilot bridle cable clamps..........cooooooieiiiiins,
i 26. Reinstall inspection plates and panels...........cocveicrecnnsinesssesssssenisisees

o000 © O 0

OO0 © o0o0COO0 O O O
QOO0 0C0 0OO0O0OO0 O O O

CO0000

F. WING GROUP

1. Remove inspection plates and faifings......ccocovvievmnie i
2. Inspect wing, aileron and flap surfaces for damage and loose

rivets, and condition of WINZ tPs......ccocoooiiiniii e
3. Inspect condition of Walkway .......ccooiviiiiinei
4. Inspect aileron attachments and hinges for damage, looseness

ANA OPETALION .....eiveruiiiiirt s e b een e b st e e
5. Replace Aileron Qutboard Hinge with Aileron Outboard Hinge

Bracket Kit NO. 760 914 .......ccoieii et et en e
6. Inspect aileron cables, pulleys, bellcranks and control rods for

corrosion, damage and operation (See Note 17) ...
7. Inspect flap attachments, tracks and rollers for damage, looseness

and operation. Clean tracks and rollers.........coove e 8]
8. Inspect flap cables, pulleys, step lock, bellcranks and control rods

for corrosion, damage and operation (See Note 17) ..o
9. Replace bolts used with aileron hinges and flap tracks ............ccccoccvvviiinnens
10. Lubricate per lubrication chart in Section IL............... s, 0]
11. Inspect wing attachment bolts and brackets.............cooooiveoinn,

oo O
c o0 O

@
o000 O ©O O O 00 ©O

oo C© ©O O
o0 © O O
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TABLE III-I. INSPECTION REPORT (cont.)

NOTE

Perform inspection or operation at each of the inspection intervals

as indicated by a circle ().

12.
13.
14.
15.
16.
17.
18.

19.
20.

F. WING GROUP {(cont.)

G. LANDING GEAR GROUP

1. Inspect oleo struts for proper extension.

(Check for proper fluid level as required).........cccoovveviiiniininniiceis
2. Inspect nose gear steering control ...
3. Inspect wheels for alignrnennt............coviviviiiininni e
4, Put airplane on JACKS ... e
5. Inspect tires for cuts, uneven or excessive wear and slippage ..........ccococo......
6. Remove wheels; clean, check and repack beanings .........cooocivicccininenn
7. Inspect wheels for cracks, corrosion and broken bolts ...
8. Check tire pressure {42 psi, all) ...ooooororeee e
9. Inspect brake lining and disc (1/64 min. lining) .........cocoovvvmve e
10. Inspect brake backing plates ...
11. Inspect brake JINES.......ccooori i e

[ 12. Inspect shimmy daMPener ........co.ooiiiriieree et e e s

13. Inspect gear forks for damage..........cocccvvviiincinine e
14. Inspect oleo struts for fluid leaks and SCOMNE .......coorviiiiiiiiin e,
15. Inspect gear struts, attachments, torque links, retraction links

and bolts for operation (See Note 1) ...
16. Inspect torgue link bolts and bushings (Rebush as required).............cccoceene.
17. Inspect drag link bolts (Replace as required).......ccoveeiinriiii
18. Inspect gear doors and attachments ...
19. Inspect warning horn and light for operation............cococooviinienrncnriicnnnnens
20. Retract gear - check Operation ... e
21. Retract gear - check doors for clearance and operation..................c..o.
22. Inspect emergency operation of gear (See the latest revision of

Piper Service Letter No. 782) ...
23. Inspect landing gear motor, transmission and attachments.............c...c.........

Nature of Inspection

Inspect engine mount attaching SITUCIUNE ......c..c.cuererrineiecreene e
Inspect fuel cells and lines for leaks and water.........c.cccooieeeic e
Fuel cells marked fOr CAPACITY .......coivvinriiiiiicer e s s e s
Fuel cells marked for minimum octane rating ...........ccccocveeiinniininnnns
Inspect switches to indicators registering fuel cell quantity ................o.ccc.o..
Inspect fuel cell vents and drain tubes ..o e ieerrceeciee e
Inspect thermos type fuel cap rubber seals for brittleness,

deterioration and snug fit of cap in Opening ............cocviiecniini e
Inspect for exhaust corrosion in wing panel cavity.........cccvveveeiiciinreinnn,
Reinstall inspection plates and fairings..........occovinveiecincincs e,

Inspection Time (hrs)

50 100 | 500 | 1000

0 O O

0 0 O

O O O

0 O O

0 O 0

C O 0 8]

O O 0 0

0 O O

0] O 0

O 0 O O

O O O

O 0 O

O O O

O O 0

0 0 0

O O 0

O 0] 0 O

0] O O

0] O 0

(0] O O

0] O O

0] O O

0 O 0
0|0 ;0

0 )

O O

0 O 0

0] O O

0] O C

0] O O

0 O O

O O O
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TABLE III-1. INSPECTION REPORT (cont.)

NOTE

Perform inspection or operation at each of the inspection intervals
as indicated by a circle (O).

Nature of Inspection Inspection Time (hrs)
G. LANDING GEAR GROUP (cont.) 50 | 100 | 500 | 1000
24. Inspect anti-retraction SYSLEIML ........cccorurriiermiirneoieee et aes O o o
:  25. Inspect position indicating switches and electrical leads for security ........... o : 0 O
26. Replace rubber assist cords (See Note 13).......ccoininiiinnninnene O O
| | 27. Lubricate per lubrication chart in Section TL..........occooieeerncriscrimrecemenneennn. 0 |0 O
28. Remove airplane from Jacks ... o |0 0O
H. OPERATIONAL INSPECTION

1. Check fuel pump and fuel tank selector operation.............c.cccveinerricrnenne. 0] 0|0 0]
2. Check indication of fuel quantity and pressure of flow gauges..................... o 0 |0 0
3. Check oil pressure and temperature indications .........c.ccococviveniveee e 0] 0|0 0
4. Check generator or alternator OULPUL .........cccoooer et O O 0 0
5. Check manifold pressure indications ...........coocvcvvemiiiceiiceec e O o O O
6. Check operation of brakes and parking brake.............c.ccoviiiiniivinnniiiniens O o |0 O
7. Check operation Of vacuum Sauge..........ccoocviimiininiiisines e s O O |0 O
8. Check gyros for noise and roughness ...........ocoooeoroiiiciee 0] 0O |0 O
9. Check cabin heat OPeration............uvciieeiierminisi e O O |0 0O
10. Check magneto switch Operation ..o 0 0 |0 O
11. Check magneto RPM variation ...........cooooimiinmiesnoicien e 0 O |0 0
12. Check throttle and mixture Operation .........c.ceceuvirirncnicrniirese e 0 O | O O
13. Check engine idle........ccev i 0 0 | O 0
14. Check propeller SMOOthNESS .......ccovviivieiririiein e O O |0 O
15. Check propeller gOVErNOT aCHION .......cvv et e O O | O O
16. Check electronic eqUIpPMENt OPETALION. .....c.ocoiiiiriciiniiinc i e as O 0 0 0
17. Check operation of controls ..., 0] (O O
18. Check operation of flaps ..o 0 0|0 O

19. Check operation of Autopilot, including Automatic Pitch Trim,
and Manual Trim (See Note 16) ..ot O O 0 O

I. GENERAL
1. Aircraft conforms to FAA Specificalions .........coovvviiiniiinie e O o |0 O
2. All latest FAA Airworthiness Directives complied with ... O 0] 0 0
3. All latest Manufacturers Service Letters and Bulletins complied with ......... 0 0 O 0
4. Check for proper Flight Manual ...........ccooviiiin 0 0O |0 0
5. Aircraft papers in proper Order ... O O | O 0
INSPECTION Revised: 10/1/98
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TABLE II-I. INSPECTION REPORT (cont.)

J. NOTES:

1.

Refer to Piper's Customer Service Information Catalog No. 1753-755 (Aerofiche) for a checklist of
current revision dates to Piper Inspection Reports and Manuals. References to Chapter or Section
refer to the applicable Chapter/Section in this manual.

All inspections or operations are required at each of the inspection intervals as marked by a (O). Both
the annual and 100 hour inspections are complete inspections of the airplane, identical in scope,
while both the 500 and 1000 hour inspections are extensions of the annual or 100 hour inspection,
which require a more detailed examination of the airplane, and overhaul or replacement of some
major components. Inspections must be accomplished by persons authorized by the FAA.

3. Piper Service Bulletins are of special importance and Piper considers compliance mandatory.

Piper Service Letters are product improvements and service hints pertaining to servicing the airplane
and should be given careful attention.

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 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) For engines equipped with
full-flow (cartridge) oil filters, change the oii and filter each 50 hours of engine operation or every
four months, whichever comes first. Should fuel other than the specified octane rating for the power
plant be used, refer to Lycoming Service Letter No. L185A for additional information and
recommended service procedures.

Replace or overhaul as required or at engine overhaul. (For engine overhaul, refer to the latest
revision of Lycoming Service Instruction No. 1009.)

Replace flexible oil, fuel and hydraulic lines in the engine compariment after 8 years, 1000 hours
time-in-service, or at engine overhaul, whichever comes first. Pressure check fluid hoses in the
fuselage and wing areas to system pressures after 10 years time-in-service. Visually check for leaks.
Hoses in the fuselage and wing areas that pass the pressure check may remain in service and must be
checked again after the next 5 years time-in-service.

Inspections given for power plant are based on the engine manufacturer’s operator’'s manual. Any
changes issued to the engine manufacturer’s operator’s manual shall supersede or supplement the
instructions outlined in this report. Occasionally, service bulletins or service instructions are issued
by Lycoming that require inspection procedures that are not listed in this manual. Such publications
usually are limited to specific models and become obsolete after corrective steps have been
accomplished. All such publications are available from Lycoming distributors, or from the factory by
subscription. Consult the latest revision of Lycoming Service Letter No. L.114 for subscription
information. Maintenance facilities should have an up-to-date file of these publications available at
all times.

Revised: 10/1/98 INSPECTION
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TABLE III-I. INSPECTION REPORT (cont.)

J. NOTES: (cont)

9.

10.

11.
12.
13.
14,
15.
16.
17.

18.

19,
20.

Check cylinders for evidence of excessive heat which is 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 1o engine performance and operation. If it can be proven that leakage
exceeds these condition, the cylinder should be replaced.

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, vailve keeper, springs and spring seat. If any indications are found, the cylinder and all
of its components should 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 No. SSP1776.

Refer to the latest revision of Piper Service Letter No. 782 for proper inspection and wear limits.
Replace all engine support bushings every 500 hours.

Replace rubber assist cords every 500 hours or every three years, which ever occurs first.

Refer to the latest revision of Piper Service Letter No. 851.

Refer to A.D. 81-19-04 and to the latest revision of Rayjay Service Letter No. 28.

Refer to Flight Manual Supplement for preflight and flight check, for intended function in all modes.

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. Refer to Appendix I, Grid 1K1, and the latest edition of FAA Advisory Circular
43.13-1A, Paragraph 198,

Verify compliance with latest revision of Piper Service Bulletin No. 980. Inspect seat belt and
shoulder harness ends and attachment points for condition and security. Inspect harness web material
for condition and wear over its entire length. Particularly look for wear and fraying where hamess
web passes in and out of adjustable buckle end and shoulder hamess inertial reel. If excessively worn,
replace. On lap belts, inspect shoulder harness keeper nylon bushing. If excessively wom or missing,
replacement of that half of the lap belt is required.

Verify compliance with latest revision of Piper Service Bulletin No. 836.

For aircraft in normal operation, each 7 years; or, for aircraft in training operations, each 2000 hours
time-in-service: 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.

INSPECTION Revised: 10/1/98
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PIPER TWIN COMANCHE SERVICE MANUAL

SECTION IV
STRUCTURES

4-1. INTRODUCTION. This section explains the removal and installation procedures for
the main structural surfaces; for checking and balancing the stabilator and repairing
structural surfaces of the PA-30. Informution for the rigging and adjustment of these control

surfaces. as well as the removal and installation of their controls, may be lound in Section
V.

NOTE

When torquing structural assemblies. standard torque values are to be
used as found in Section II or FAA Advisory Circular 43.13-1, unless
otherwise stated in this section.

42, DESCRIPTION. The structures of the PA-30 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. The
cross-sectional dimension of the fuselage is 53.875 inches in height, 47.875 inches in width
and an overall iength of 290.06 inches. Windows include double paned side windows and a
two piece windshield. A storm window on the lower left forward section of the left window
swings inward and down when the latch at the upper side is released. Cabin access is gained
from the right side door. On airplanes with serial numbers 30-2 to 30-852 inclusive and
30-853 to 30-901 inclusive, baggage compartment access is found on the right side of the
tuselage at the trailing edge of the wing. On airplanes with serial numbers 30-853, 30-902
and up. the baggage door on the left side of the fuselage may also be used as an emergency
exit by holding the inside door knob up while turning the latch clockwise.

Each wing airfoil section is a full cantilever laminar flow type, NACA 642A215. with a
maximum thickness of 40% aft of the leading edge. At the point of maxamum thickness in
the wings. the main spar passes under the seats at fuselage station 108.1. The wing span is 36
feet. With the optional tip tanks, the wing span is 36.8 feet. Installed in each wing are a
main and auxiliary fuel cell of the bladder type. The main landing gear retracts into the
underside of each wing and is partially enclosed by doors. Attached to each wing are the
power plant, aileron and flap. Within the right wing is a step lock to the right flap permitting
support for the tlap when used as a step. The full length beamn type main spzr is joined with
high strength burtt fittings in the center of the fuselage, making in 2ffect a continuous man
spar. The main spar is also attached at the side of the fuselage as are the {ront and rear spurs.

The all-metal empennage group is a full cantilever design consisting ot a vertical rin.
rudder. and stabtlator with a trim tab. Both the rudder and stabilator trim are controlled
from the cockpit. The stabilator and vertical fin have two channel main spars running rull

STRUCTURES
Revised: 1/31/74

1E7



PIPER TWIN COMANCHE SERVICE MANUAL

length. The stabilator is attached to the fuselage by a torque tube supported by beuring
blocks.

4-3. WING GROUP.
NOTE

The major sub-assemblies of the wing may be removed
individually or the wing may be removed as a unit. To
remove a wing, a fuselage supporting cradle is required.

4-4. WING TIP.

4-5. REMOVAL OF WING TIP.
a. Remove the screws attaching the wing tip to the wing.

b. Pull the wing tip far enough off to disconnect the navigation light positive and
negative wires at the quick-disconnect fitting.
c. Remove the wing tip.

4-6. INSTALLATION OF WING TIP.

4. Connect the positive and negative electrical leads of the navigation light to their
respective wire ends in the wing.

b. Position the wing tip on the wing and start all screws with washers.

¢. With all screws in place. tighten.

THIS SPACE INTENTIONALLY LEFT BLANK

STRUCTURES
Revised: 1/31/74
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G N -
I ]

WI1NDOWw
CLaAMP
LAMP
ELECTRICAL LEADS
MOUNTING BRACKET
MOUNTING PLATE

4-7.

0O O R w»w

d.
lamp, then remove the clamp.

c.

Figure 4-1. Landing Light Installation

LANDING LIGHT.

REMOVAL OF LANDING LIGHT. (Refer to Figure 4-1.)

Remove wing tip. (Refer to Paragraph 4-5.)

Remove the sheet metal screws from the landing light window assembly (1).
Remove the machine screws and clamps (2} holding the lamp (3).

Pull the lamp forward and remove the electrical ieads (4) from rear of the

To dizassemble the landing light housing, remove the screws located inthe

corners of the housing.

.
removal and that the lamp is not dropped when the front clamp and rear bracket
are separated.

Make sure that the electrical leads to the lamp are disconnected prior o

. STRUCTURES

lssued: 12/26/72
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4-9. INSTALLATION OF LANDING LIGHT. (Refer to Figure 4-1.)

a. Install the landing light housing, securing with screws in each corner.

b. Connect the electrical leads (4) to the back of the lamps (3) and secure the lamp to the mounting
brackets (5). Ascertain that the lamp will light.

¢. Install the landing light window (1).

d. Install the wing tip. (Refer to Paragraph 4-6.)

4-10. AILERON.

411. REMOVAL OF AILERON. (Refer to Figure 4-2.)

a. Disconnect the aileron control rod at the inboard aileron hinge by lowering the aileron and
removing the nut, washers, bushing and bolt. Note position of washers and bushing.

b. Remove the two hinge bolts, observing the position of the spacer washers.

¢.  Pull the aileron straight away from the wing.

4-12. INSTALLATION OF AILERON. (Refer to Figure 4-2.)

a.  After placing the aileron in position, install the inboard and outboard hinge bolts. Place the spacer
washers to allow for best alignment of hinges.

b. Move the aileron through its full travel to ascertain that there is no binding.

c. Connect the aileron controlrod at the inboard aileron hinge with the bolt, bushing, washers and nut.

4-13. FLAP.

4-14. REMOVAL OF FLAP. (Refer to Figure 4-2.)

a. Remove the access plate to the flap bellcrank located on the rear underside 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.
Enter through the wheel well to release spring tension and disengage the step lock. Release the spring tension o
the flap, return spring in the left wing by access through the wheel well.

c. Disconnect the flap control rod and belicrank return spring at the bellerank by removing, washer
and bolt.

Issued: 12/29/72 STRUCTURES.
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AlsB

SKETCH A

BCLT AN3-1'a

12 PEQ
WASHER aNQ60-10
24 REQ.
NUT MS20364-1032¢
12 REQ
G T : Iwasnsn ANGEO-716
i Ly
STEEL ROLLERS ¢ 24 REQ.
NYLON ROLLERS
Section A— A
1923%

Figure 4-2. Aileron and Flap Installauon

Issued: 12/29/72
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Aléi

BOLT AN2A=12
WUT AN3 10-3
COTTER >IN an380-2-2
2 RED.

BOLT AN23-13
WASHER AN960-10
NUT ANW320-3

COTTER PIN AN3B0-2-2
2 REQ.

SKETCH B

Al69

Al%9

WASHER ANS60-415
2 REOD.

BOLT ANA-114
WASHER AN98O0-416(
NUT M32036%-428¢C
2 REQ.

BOLT AN4A-I2ZA
WASHER AMNSBO-416L

NUT M520365-428C
4 REQ.

Section A-A

WASHER ANDOG0-416
4 REG.

Section A-A

SKETCH C

SKETCH D

Issued: 12/29;72

Figure 4-2. Aileron and Flap Installation (cont.)
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d. At the right flap, back the adjusting nut off the end of the step lock, return
cable located behind an access plate on the inboard underside of the flap. At the
left flap, disconnect the flap return cable at the leading edge of the flap on the
wing.

e. Remove the top rollers from the flap brackets, allowing the flap o swing
forward and permitting access for removal of the lower rollers Rollers may be
removed by taking nut, washer and bolt from the assembly.

f. Remove the flap.

4-15. INSTALLATION OF FLAP. (Refer to Figure 4-2.)

a. Ascertain that the flap control rod is installed on the flap.

b. Position flap in place, lubricate flap roller (Refer to Lubrication Charr,
Section II) and install the lower rolier assemblies. (Flaps with nylon flap rollers
will not require lubricadon.)

¢. Swing the flap rearward and install the remaining roller assemblies. Move
the flap through its full travel to assure that there is no binding.

NOTE

When installing flap rollers, position spacer washers
to allow no side binding and ascertain that the roller
bushings wiil roll free.

d. At the right flap, insert the flap return step lock cable end through the
leading edge of the flap. At the left flap, connect the flap remrn cable to the
leading edge.

g. Connect the flap control rod and bellcrank return spring with nut, washer
and bolt.

f. In the right wing, by entering through the wheel well, draw and connect the
flap return step lock cable and 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.

STRUCTURES
Issued: 12/29/72
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4-16. WING.

4-17. REMOVAL OF WING., (Refer to Figure 4-3.)

a. Close the fuel valve and drain the fuel from the wingto be removed. (Refer
to Draining the Fuel System, Section il.)

b. Remove the engine from the wing to be removed. (Refer to Removal of
Engine, Section VIII or VIIIA.)

¢. Remove wing butt fairing, wing access plates and bottom fuselage access
panel.

d. Within the fuselage remove the front seats, middle or rear seats and car-
pets.

e. Remove the spar cover and floor panels fore and aft of the main spar.

f. Place the airplane on jacks. (Refer to jacking, Section II.)

CAUTION

To preventdamage or contamination of fuel, hydraulic
and miscellaneous iines, place a protective Cover over
the line fittings and ends.

NOTE

To facilitate reinstaliation of control cables and fuel
or hydraulic lines, before removing, mark cable and
line ends in some identifying manner and attach a line
where applicable to cables before drawing them through
the fuselage or wing.

g. Drain the brake line of the wing to be removed and reservoir. (Refer t
Draining Brake System, Section 1I.)

h. Disconnect the static air, fuel pressure, fuel supply, heater fuel (right
wing), oil pressure, manifold pressure and vacuum lines at the wing burt.

i . Disconnect brake line at the wing burtt.

j . Disconnect the main and auxiliary fuel lines at the wing burt.

k. If tip tanks are installed, disconnect fuel lines and remove solenoid valve.

| . Disconnect electrical leads at the wing butt.

m. Louosen seal grommets and pull control cables through the firewall.

n. Lousen seal grommets and pull electrical leads through the firewall.

0. Pull the engine control cables into the fuselage from the conduit inthe winz.
The tachometer cable must be removed last and installed first due to the large
cap on the end.

STRUCTURES
Issued: 12/29/72

1E14




PIPER TWIN COMANCHE SERVICE MANUAL

p. Disconnect electrical leads at bus bar in engine nacelle and pull leads into the fuseiage from conduit
in the wing.
q- Disconnect flap control cable at center of fuselage and remove cable pulley.
r.  Disconnect aileron balance cable at aileron bellcrank and aileron primary control cable at clevis in
the center of fuselage.
Remove aileron cable pulleys from fuselage to allow cables to be pulled out.
Disconnect main gear push pull cable from torque tube arm and bulkhead.
Remove clamp securing push pull cable to the bottom of the fuselage.
Arrange a suitable fuselage support cradle and support the wing to be removed with trestles.
Remove the front and rear spar bolts from the fittings at the side of the fuselage.
Remove bolts from main spar fittings at the side of the fuselage.
Where the two main spars butt, remove bolts from the top and bottom cap strip plates.
. Remove bolts from spar support tube assembly and move it back to clear the spar.
aa. Remove channel from front of spar by removing attaching bolts.
ab. Remove remaining bolts from spar web plates.

ac. Check toinsure all disconnections have been made, then pull the wing directly and slowly away from
the fuselage.

xg<e oW

N e

4-18. INSTALLATION OF WING. (Refer to Figure 4-3.)

a. Prepare the various lines, control cables, etc. in the fuselage before instatlation of the wing.

b. Slide the wing into the fuselage until the main spars butt against each other and support the wing
with trestles.

¢. Install bolt that attaches the rear spar to fuselage fitting.

d. At the side of the fuselage, install fittings and bolts attaching the top and bottom cap strips of the
main spar to the fuselage.
Install front spar web plate and aft cap strip straps and install bolts.
Position channel on front of spar web and install bolts.
Insert necessary spacer shims between front spar fitting and fuselage fitting and install bolt.
Position spar support tube assembly and install bolt in aft attaching bracket.
Install cap splice plate and bolts on the bottomn capstrip.
Install bolts that atiach the support tube assembly to the upper capstrip.

k. Install cap splice plate and bolts except for four in the center to facilitate torquing of previously
installed bolts.

1. Check rear spar fittings for a maximum permissible gap of 0.010 between mating surfaces (before
tightening nut.)

e e n

Issued: 12/29/72 STRUCTURES
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ALTE b0l T AND-BA SKETCH A BOLT ANS-TA AlT3 SKETCH B
WASHER ANDSD-10 WASHER AN9GO-616
NUT MS20386-1032C 2 REQ.
2 REQ. NUT MS20385-524C
!
I
. i BOLT AN176-10A
{ WASHER 81342.6
7 ! 2 REQ
NUT M520365-824C
BOLT AN3-BA |
L WASHER AN9ED-10 ;
NUT MS20365.1032C ;
4 REQ. i

Issued: 12/29/72

Figure 4-3. Wing Installation
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BOLT ANG-124
WASHER AMNQ60-616
NUT MS520363-624cC
16 REQ

o\,

(10

EDLT ANS-11a
WASHER ANSGO-516

NUT MS20365-524C
8 REQ.

POLT aN3I-6A
WASHER AN960-10L
NUT M520369-1032¢
5 REQ.

SCREWS ANBDS-10R
'a REQ.
WASHER ANS60-10L

c o
0
c G c ©
o C|¢
c o G ¢
Oo _.__—-.r..:--—"‘-"""""nﬁ_

MUT MS520268-1032¢
4 REQ.

WASHER ANS60-618
NUT M520365-624C

BOLT ANG-15A l
2 REQ.

g

AOLT ANG=12A
WASHER AN960-616
WUT M520365-624C
14 REQ.

SKETCHE.

Al78

-
ey = —

BOLT ANS-11a
WASHER ANOGO-316L
NUT M320365-524C
4 REQ

BOLT aNS-6A

WASHER ANGS O-516
NUT M$20365-%24cC
2 REQ.

WASHER AND50-316L
HUT M$20385-524C
2 REQ.

SKETCH C

l BOLT ANS-104

Al73

BOLT ANG-12a
WASHER AN360-516
NUT M520363-624C

Install shim washers 81342-5
a 1951} 04 a5 req. (nomanai
usage 15 1 of 19513-94 at front
face of spar and 1 of B1342-5
ar rear face of spar as showni

SKETCH D

Issued: 12/29:72

Figure 4-3. Wing Installation (cont.)
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m. Install washers and nuts on all attaching bolts.

n. Ascertain that no gap exists between spar splice piates and capstrips.

o. Torque bolts, securing spar splice plates to capstrip to 160 to 290 inch-
pounds or 13 to 24 foot-pounds and all other bolts use standard torque valves,

p. Install four bolts and seat support on the top capstrip plate and torque boits
to 160 to 290 inch-pounds or 13 to 24 foot - pounds.

q. Jack airplane and remove trestles.

r. Connect the main gear push-pull cable to the retraction torque arm and
adjust. (Refer to Adjustment of Landing Gear Retraction System, Section VII.)

s. Route flap control cables into the fuselage, install cable pulleys, and rig
system. (Refer to Rigging and Adjustment of Flaps, Section V.)

t. Route aileron cables, install cable pulleys and rig system. (Refer to Rig-
ging and Adjustment of Aileron Controls, Secton V.)

u. Connect the static air, fuel pressure, fuel supply, heater fuel (right wing),
oil pressure, manifold pressure and vacuumn lines at the wing butt.

v, Connect brake line at the wing butt.

w. Connect the main and auxiliary fuel lines at the wing butt.

x. If tip tanks are installed, connect fuel lines and install solenoid valve.

y. Connect electrical leads at the wing butt.

z. Slide engine control cables through conduit in the wing to the engine nacelle.
Due to the large cap on the end, the tachometer cable must be installed first.

aa. Push control cables through seal grommets in firewall.

ab. Slide starter, generator or alternator aand various electrical leads, etc.
through conduit in wing to the engine nacelle.

ac. Connect short leads to bus bar in engine nacelle and slide remaining leads
through seal grommet in firewall.

ad. Install engine. (Refer to Installation of Engine, Section VIII or VIIA.)

ae. Tighten seal grommets around control cabies and electrical leads.

af . Check for fuel leaks and flow,

ag. Install floor panels, spar cover and carpet.

ah. Install seat tracks and seats.

ai . Fill brake fluid reservoir and bleed brakes. (Refer to Bleeding Brakes,
Section VIIL.)

aj . Install wing butt fairing and access plates.

STRUCTURES
Issued: 12/29/72
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4-19. EMPENNAGE.

4-20. STABILATOR.

4-21, REMOVAL OF STABILATOR. (Refer to Figure 4-4,)

a. Disconnect the stabilator trim control rod by removing nut, washer and
bolt.

b. Disconnect the right and left stabilator from each other at the stabilator
rear spar attachment fitting by removing nut, washer and boit.

c. Remove bolts attaching the stabilator to the torque tube.

d. Slide the stabilator from the torque tube.

4-22. INSTALLATION OF STABILATOR . (Refer to Figure 4-4.)
a. When installing original stabilator on original torque tube, use the following
procedure:
1. Lubricate torque tube and slide stabilator halves in position, aligning
the two holes in each stabilator half with holes in torque tube.
2. Install bolts (ct) through stabilator halves and torque tube.
3. Install bolt through stabilator rear spar fittings.
4. Secure bolts with washers and nuts.
5. Arttach the aft end of the stabilator trim control rod to the stabilator
rim tab by instailing bolt, washer and nut.
6. Rig stabilator trim tab. (Refer to Rigging and Adjustment of Stabilator
Trim, Section V.)
b. When installing new stabilator on original torque tube, use the following
procedure:
1. Lubricate torque tube and slide stabilator halves in position, aligning
the two holes in each stabilator half with holes in torque tube.

NOTE

The bolt holes inthe stabilator are smaller than those
of the torque tube. Sight through one holein each sta-
bilator half and align the stabilator fitting hole in the
center of the hole in torque tube. Ascertain that all
four stabilator bolt holes will align with the rear spav
boit instailed.

STRUCTURES
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2. Ascertain that 0.250 inch clearance is maintained between stabilator
skin and fuselage. Trim stabilator skin where necessary.

3. Remove stabilator halves from torque tube and ream one side uf one
bolt hole in both stabilator halves to 0.3120/0.3130.

4. Install stabilator halves on torque tube; align reamed holes with mating
holes in torque tube and install bolt in rear spar firungs.

Ream hole all the way through and insmll bolt (ct).

6. Ream second hole and install bolt {ct).

7. Ream holes inthe other half of stabilator inthe same mannerand install
boits.

8. Secure boits with washers and nuts and torque.

9. Counnect control rod to stabilator trim tab with bolt, washer and nut.

c. When installing original stabilator on new torque tube, use the following
procedure:

1. Lubricate torque tube and slide stabilator halves in position, aligning
one hole in each stabilator half with mating hole in torque tube and inserting lo-
cating pin (P/N 25034-00).

2. Install bolt in stabilator rear spar fittings.

3. Ream vacant hole in stabilator and torque tube to 0.3120/0.3130 and
install bolt (ct).

4. Remove locating pin and ream second hole toc 0.3120/0.3130 and install

(¥ 1]

bolt.

5. Ream holes in the other half of the stabilator in the same manner and
install bolts.

6. Secure bolts with washers and nuts and torque.

7. Rig stabilator. (Refer to Rigging and Adjustmentof Stabilator Controls,
Secuon V.)

$. Atrach control rod to stabilator rim tab and adjust. (Refer to Rigging
and Adjustment of Stabilator Trim. Section V.)

4-23. STABILATOR TRIM TAB.

4-24. REMOVAL OF STABILATOR TRIM TAB. (Refer to Figure 4-4.)

a. Disconnect the stabilator trim control rod by removing nut, washers and
bott.

h. Removethe stabilator wrim hinge pin by cutting itat the bent porton of one
end and pulling it from the hinge. Enlargement of the hinge pin holes may result
if the pin ts straightened for removal. Replace with a new pin upon installation.

STRUCTURES
issued: 12/29,72
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4-25. INSTALLATION OF STABILATOR TRIM TAB.

a. Align the hinge pin holes of the trim tab with the stabilator and insert new pins.
Bend pins at each end down to 90 degress to secure.

b. Connect the stabilator trim control rod with bolt. washer and nut.

4-26. RUDDER.

4-27. REMOVAL OF RUDDER. (Refer to Figure 4-4.)

a. Remove tail cone fairing by removing attaching surews and washers.

b. Relieve rudder cable tension by rotating the turnbuckie of one cable at the pedal
assembly near the forward cabin bulkhead at station 50.0.

¢. Remove cable ends from rudder horn by removing cotter pins. castellated nuts.
washers and bolts.

d. Disconnect taillight wire located at the top of the vertical fin by releasing the
quick-disconnect.

e. Disconnect the trim control rod from the left side of the rudder homn by removing
the cotter pin, castellated nut, washer and bolt.

f. Remove the cotter pin, castellated nut, washer and boit holding the rudder hom to
the aft bulkhead hinge bracket.

g.  On models Serial Nos. 30-1 to 30-2000 incl. that have had Airflow Modification Kit
760 409 or 760 564 installed it is necessary to remove the 2] sheet metal screws that hoid
the rudder seal to the right side trailing edge skin of the vertical fin.

h. Disconnect the rudder from the two remaining hinge brackets in the vertical fin by
removing castellated nuts, washers and bolts.

i.  Move the rudder to the right or left and upward to separate the hinge brackets.

j-If desired, separate the rudder hom from the rudder torque tube by removing cotter
pins. castellated nuts, washer and bolts (ct). Slide the horn from the torque tube.

4-28. INSTALLATION OF RUDDER. (Refer to Figure 4-4.)

a. [If removed, instail the rudder horn into the torque tube of the rudder and secure
with bolts (¢t). washers and nuts.

b. Align the two hinge brackets on the rudder with the hinge brackets on the rear spar
of the fin and install hinge bolts with washers and nuts. Safety nuts with cotter pins.

«. Connect the rudder hom to the rudder hinge bracket on the fuselage with bolt.
washer and nut. Safety nut with cotter pin.

d. Connect the two rudder control cables and trim control rod to the rudder horn using
clevis boits. washers and nuts. Safety all nuts with cotter pins.

¢. Connect the navigation lights at the wire quick-disconnect.

f.  Replace the tail cone fairing, and secure with screws and washers.

g. If installed. reattach the rudder seal of the Air Flow Kit by aligning the seal wath the
holes in the vertical fin and install the 2! sheet metal screws.

STRUCTURES
[ssued. 12/29/72
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429. VERTICAL (STABILIZER) FIN. .

4-30. REMOVAL OF FIN. (Refer to Figure 4-4.)

a. Remove the tail fairings and access plate at the right side of the fuselage just forward of the
stabilator, :

b. Remove the rudder as described in paragraph 4-27,

c. Disconnect the antenna wire from the fuselage assembly with the quick-disconnect fitting located at
the lower forward position of the fin.

d.  If the quick-disconnect is not instalied, remove the antenna from the top of the fin and separate the
coaxial cable from the antenna.

e. Connect a fish line to the cable before removing it from the fin to facilitate installation.

f. Remove the bolts at the rear attachment bracket of the fin.

g.  Remove the bolts at the front attachment bracket of the fin.

h. Remove the fin.

4-3]1. INSTALLATION OF FIN. (Refer to Figure 4-4.)

a. Position the fin on the top of the fuselage aft section and align the holes in the front attachment plate
of the fin 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. Ascertain that the extruded
molding used as a chafing strip is installed along the lower edge of the fin. With a new fin, it may require
trimming the lower edge of the fin to allow the molding to fit.

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 instailed
on the fin.

e. Connect the overhead sensing antenna by clamping it to the riveted bracket on the fin assembly and.
running it to 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.

Issued: 12/29/72 STRUCTURES
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[ a239

BOLT AN4.5A
WASHER ANSG0O-416
NUT M520385-428C
1 REQ.

SKETCH B

A172

AV7S

“BOLT AN4-13
WASHER AN9B0-416
CASTLE NUT AN310-4
COTTER PIN AN380-2-2
2 REQ

BOLT AN175-32A
WASHER ANSG0-B16L
NUT MS20385-524C
4 REQ

SKETCH D

1914

Issued: 12/29/72

~ -
~ BOLT AN3-11A
NUT MS20364-1032C
BUSHING 14976-42
SKETCH C
SKETCH A
Figure 4-4. Empennage Installation
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CLEVIS BOLT AN24-23
WASHER AN980-416
CASTLE NUT AN310-4
COTTER PIN AN3BD-2-2
1 REQ

CLEYIS BOLT aN23-13
WASHER ANGS0-10
CASTLE WUT AN310-3
COTTER PIN AN3QD-2-2
t REQ

CLEVIS BOLT aAN23-13
WASHER ANSBO-10
CASTLE NUT AN310-3
COTTER PIN ANIBO-2-2

1 REQ
o
7\
#10-32 X 1 L, UNBRAKO BUTTON
HEAD BOCKET SCR. CAD. PLATED
AN4-104 HEX NUT AK318-3R
ANDBO-418 (2 REQ) 2 mea
MB203835-428C

SOLT AN3I-3A
WASHER ANREQ-10
4 REQ

BOLT AM&-5A
WASHER AW960-4 18
NUT MS20365-428C
& REQ

SCREW NASZ222-11

SCREW NAS222-12 WASHER AN960-418
WASHER ANSSO-4 18 NUT M520385-423C
NUT MS20385-428C 4 REQ
4 REQ

SKETCH F

[ssued: 12/29/72

Figure 4-4. Empennage Installation (cont.)

1E24

STRUCTURES




PIPER TWIN COMANCHE SERVICE MANUAL

f. Install the rudder per paragraph 4-28.
g. Install tail fairings and access plate.

4-32, FUSELAGE ASSEMBLY.
4-33. WINDSHIELD.

4-34., REMOVAL OF WINDSHIELD. The windshield consists of two sections
which may be removed as follows:

a. Remove windshield outside collar fairing by removing attaching screws.

b. Remove windshield divider sorip by removing attaching machine screws
and nuts.

c. Remove left or right upper interior windshield trim panel by removing
attaching screws,

d. Remove lefr 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 apattern for drilling holes in a new windshield.

4-35. INSTALLATION OF WINDSHIELD. (Refer to Figure 4-5.)

a. Ascertain that new windshield is cur to match windshield removed.

b. Apply Presdte Tape No. 163 or equivalent over edge of windshield. (Apply
two thicknesses on windshield at center post.)

c. Apply Prestite Tape to back of inner collar and install collar on fuselage.

d. Insmall windshield in fuselage and allow 0. 125 inch clearance between two
sections of windshield at divider post.

e. Inside the airplane at the top of the windshield install spacer bushings and
apply a strip of plastc tape 1.5 inch wide onthe windshield and fuselage channel.

f. Apply PRC 3000 sealing compound or equivalent between fuselage top and
side post skins and windshield.

g. Install screws around the top of the windshield.

h. Install interior ocrimstrips, washers and nuts. (Do not tighten nuts.)

i . install windshield center strip and screws.

j . Apply electrical tape and sealer around the bottom of the windshield.

k. Apply 3M No. 1126 Sealer to back of cutside collar.

STRUCTURES
Revised: 7/13/71

1K1



PIPER TWIN COMANCHE SERVICE MANUAL

Az2s

AWM SEALER #1126

PRESTITE TAPE
PRESTITE TAPE

SECTION A—A

INNER GOLLAR : 1870
r/ELECTRIC.AL TAPE

PRC BOO0 SEALER

PRESTITE TAPE

SECTION B—B

PRESTITE TAPE

' . PLASTIC TAPE

SECTION C—C

{2 THICKNESS|}
PRESTITE TAPE

SECTION D—D

Figure 4-3. Windshield Installation
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AZ2210

Figure 4-6. Side Window Installation (Typical)

L. Install outside collar and screws.
m. Tighten all screws and nuts evenly and check for water seepage.

4-36. WINDOWS (SIDE).

4-37. REMOVAL OF SIDE WINDOWS.
a. Remove the screws that hold the trim moulding around inside of the window.

b. Remove the screws that secure the window retainer strip and remove the inner and outer window.
¢. Remove old window sealer trim surfaces.

4-38. INSTALLATION OF SIDE WINDOWS. (Refer to Figure 4-6.)

a.  Ascertain that the new window is cut to same dimensions as old window.

b.  Assemble inner and outer window by cementing rubatex strip to inner window using carbolene
neobolene cement C- 1. Leave 0.06to 0.12 gap between ends of rubatex strip to form drain at the lower aft edge
of each window assembly. Allow cement to air dry |5 minutes.

c. Apply Prestite Tape No. 163 or equivalent over edge of outside window where it contacts the
fuselage skin and seal with 3IM sealer No. 1126,

d. Install the window assembly and screw inner retainer stip into position.

e.  Place trim molding around inside of window and install screws.

4-39. DOOR.

4-40. REMOVAIL OF CABIN DOOR.
a. Remove the door holder assembly by removing the screw in the door sill.
b. Remove roll pin from door hinge fitting and drive out the door hinge pin.
¢.  Remove the door without letting the serrated bushings drop out.

Issued: 12/29/72 STRUCTURLS
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A218

AP TN T

AN

/ MAINTAIN APPROXIMATELY .12 1" CLEARANCE
BETWEEN DOOR EDGE AND FUSELAGE

1. HINGE BUSHING
2. HINGE PIN
3. ROLL PIN

°

Figure 4-7. Door Installation

44]1. INSTALLATION AND ADJUSTMENT OF CABIN DOOR. (Refer to Figure 4-7.) The entrance
door is made of formed aluminum assemblies spot welded together. This type of construction gives a ridges
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 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 (1). 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 0.125 of an inch between the fuselage skin edge and the door edge.

d.  After the door is fitted, use a short piece of 0.25 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 (2), staked with roli pins (3). Install the door holding assembly. Apply a light coat of oil10
the latch assemblies,

Issued: 12/29/79 STRUCTURES
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. UPPER DOOR LATCH
. LOWER DOOR LATCH
UPPER LATCH CABLE
. LATCH PLATE
. SPRING
HANDLE PLATE
. DOOR LOCK RELEASE
. CLEVIS
‘CABLE TUBE

. DOOR LATCH TUBE
. COVER PLATE

LOCK RELEASE TUBE
. SPRING

[T I - T R N AR CR

- -
M = O

—_
w

Figure 4-8. Door Locking Mechanism

4-42,. REMOVAL OF DOOR LATCH ASSEMBLY. (Refer to Figure 4-8)

a. Remove door latch assembly by removing door tnm upholstery and removing screws attaching
latch assembly to door.

b. Disconnect latch pull rod from inside door handle.

¢. Remove complete latch assembly.

4-43. INSTALLATION AND ADJUSTMENT OF DOOR LOCKING MECHANISM. (Reter to Figure
4-8.)

a. Install the upper (1) and lower (2) latch assemblies with machine screws.

b. Install latch cable assembly (3) and connect the clevis rod end to the upper laich. Leave
approximately three threads of the cable end exposed from the clevis. then tighten the locknut.

¢.  Lubricate and install latch plate (4). door lock release (7) and latch spring (5).

d. Lubricate and install the door handie 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). :

Issued: 12/29,/72 STRUCTURES
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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 tum if adjustment is with a cable that has been previously installed.
Take in two turns if adjustment is 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 (11) 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.

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 degrees to
the flat of the latch plate (4).

k. Lock all clevis rod ends and safety all pins. Install the door trim.

4-44. STRUCTURAL REPAIRS. Structural repair methods used must be made in
accordance with recommendations set forth in FAA Advisory Circular 43-13-1. To assist in
making repairs and/or replacements, Figure 4-9 identifies the type and thickness of various
skin materials used. Never make a skin replacement or patch plate from material other than
the type of the original skin or of a different thickness from the original skin. The repair
must be as strong as the original skin. However, flexibility must be retained so the
surrounding areas will not receive extra stress.

It may be necessary to cut access holes to make skin repairs in some areas of the
airpiane. Refer to Figure 4-10 for typical access holes.

WARNING

NO access holes are permitted in any control surface.

Structural repairs must be noted in the airplane logbook. with information as to type ot
repair. The logbook should be reviewed to determine that previous structural repairs. it any.
to the controt surfaces do not, where combined, exceed the maximum allowable weight or
thickness limits.

STRUCTURES
Issued: 12/29/72
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1/5/ 3
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7 F 4__‘#1-
’I
1

SERIAC NOS. 30=1 TO 30=882, 30~454 TO J0=901 INCL,

THERMOPLANTIC

1.

2, 2024-T-3 -018
3. 2024=T~3 Q20
4. 2020-0" -02%
3. 2024-743 .023
6. 8081-0 .932
T. 2024T-3 .032
8, 2024-0* 040
9., 2024=T41 040
10, 2024eT"3 .08
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12. STAINLESS STEEL -013
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Figure 4-9. Skin Material and Thickness
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1743
1 SERIAL WOS. 3G -853 anD 30-802 TO 30=-2000C IncCL,
1743
1885
Figure 4-9. Skin Material and Thickness
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Figure 4-9. Skin Material and Thickness (cont.)
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Figure 4-10. Typical Access Holes
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. WARNING

The use of patch plates for repair of the stabilator. stabilator
tab, and rudder shall be limited as described in Paragraphs
445 and 446. The use of surface filler maternial normally
used for repair of minor dents. stone damage. etc., is
prohibited on all movable control surfaces.

4-45. REPAIR OF STABILATOR AND STABILATOR TAB (HORIZONTAL TAIL
SURFACE). Precautions must be taken when performing any maintenance and/or repairs
to the stabilator or stabilator trim tabs. Repairs must be made in a manner that maintains
the original configuration, strength, stiffness and weight distribution. Repairs are timited to
replacement of complete skin sections, ribs, hinges, spars, etc., and paint.

WARNING

During the course of any repair work being accomplished on
the stabilator, the complete stabilator trim tab, and trim tab
mechanism should be checked for ‘‘free play.” Refer to
Paragraph 447 for complete details on checking for free
piay.

. WARNING

The structural integrity of the assembly must be maintained.
Proper drainage must be maintained to prevent any
accumulation of dirt, water or ice,

It is recommended that before a stabilator or tab is repainted. it should be stripped of all
old paint. This will prevent the build up of paint with the subsequent effect on the balance
of the stabilator. Refer to Paragraph 4-18 or 449 for stabilator balancing information.

NOTE

The stabilator torque tube. stabilator balance arm. and any
part of their mounting structures should be replaced if any
damage is detected which could tend to weaken the part,
cause loss of stiffness or strength, or which will tend to
propagate through continued use.

. STRUCTURES
Issued: 12/29/72
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4-46. REPAIR OF RUDDER. 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. Repairs are limited to
replacement of complete skin sections, ribs, hinges, spars, etc., and paint.

447. CHECKING AND BALANCING CONTROL SURFACES.

4-48. CHECKING STABILATOR CONTROL SURFACES. The importance of keeping
control surfaces in proper balance cannot be overemphasized. The following checks are
recommended before balancing to ascertain the amount of “free play” in the stabilator,
stabilator trim tab and tab mechanism.

a. Stabilator: Check the stabilator for any *“‘free play™ at its attachment points by
grasping each half 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 positioned 7.88 inches from the instrument panel,
and the trim indicator at its neutral position. 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. mark the limits of tab free piay on the straightedge. The overall trave! (free play)
must not exceed .076 of an inch. The use of a dial indicator and fixed stand is
recommended, refer to Figure 4-10a.

¢. Stabilator Trim Tab Mechanism: The complete trim tab mechanism should be

cvhecked for free plav at the various components such as trim contrel rod end bearing, trim
bellcrunk. tnim 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 sidewavs or
endwise on the beanng.

Whenever any portion of the stabilator has been repaired and/or repainted (refer to
Paragraphs 444 and 445), it must be rebalanced before the airplane is flown. The following
balancing procedure is recommended:

1. Stabilator installation must be complete and ready for flight before balancing.

2. Control cables at balance arm must be disconnected before balancing.

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, tim tab hinges. and tab
vontrol rod end bearings for rust, dirt or worn parts. If any of
these conditions exist, repair or replace before balancing.

STRUCTLURES
Issued: 12,29:/72
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STABILATOR ————————f- DIAL INDICATOR

SUFPORT
STAMND

Figure 4-10a. Checking Stabilator Free Play

NOTE

There are two different balancing procedures. Check the
serial number of the airplane being serviced and use the
appropriate procedures.

4-49. CHECKING AND BALANCING STABILATOR. (Serial Nos. 30-1 to 30-852
inclusive; 30-854 to 30-901 inclusive: 30-1717. 30-1745 to 30-2000 inclusive.} (Refer to
Figure 4-11.)

4. Whenever a stabilator has been repaired and/or repainted, it must be balanced
before the airplane is flown.

b. Stabilator installation must be compiete before balancing. including tabs and
paint. Stabikitor control cables (2 and 3) must be disconnected from stabilator balance arm
(1y and tab actuator arm must be disconnected from stabtlator tub hom dunng balancing.
Hardware used to connect the extension spring cable and stabilator control cables should be
removed. Hardware holding balance arm weight in place should be instalied. A small piece of
tupe should be used to hold tabs neutral with stabilator. [t is very important to have the
stabilator free to rotate with a minimum of frictional resistance.

STRUCTURES
Revised: 1/31/74
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NOTE .

If the bearing resistance is too great, it is necessary to loosen the nuts
holding the stabilator torque horn to the stabilator torque tube, and
those holding the stabilator to the torque tube as well as the nuts
holding the stabilator stop to the torque tube. Measure the bearing
resistance again. When this is done, the nuts must be tightened just
enough to take the play out of the washers. The bolts holding the
stabilator bearing blocks to the fuselage should be loosened and
tightened finger tight during balancing. After balancing is
completed, stabilator bearing block bolts should be torqued to a
value of 13510 140 inch-pounds. Ascertain that the stabilator is free
to rotate with minimum friction.

c.  Master check weight (6) (P/N 23584-00) (weight 1.58 pounds) should be placed on top of balance
weight (5) (P/N 23594-00) with the side marked “FRONT " facing forward. (Refer to Figure 4-11.) If this is not
enough weight to obtain static balance with the balance arm level, plates (4) (P/N 23179-00) must be added to
the forward balance weight attaching bolt until 100 static balance is obtained or untilup totwo plates more
than that required for balance have been added. Generally, it should not be necessary to use more than eight
plates. If a total of more than eight plates is necessary to obiain balance, recheck the procedurein steps b and
.

d. Should it be necessary to obtain a stabilator without a master check weight, a temporary balancing
can be accomplished by using the procedure given in “b" above. A sensitive and accurate spring scale can be
used to get a balance with 49 +0 -3 inch-pounds of torque. Plates should be added (up to eight) until a lifting
force between 2.71 and 2.88 pounds will balance the stabilator with the spring scale hooked to the boit that
fastens the two stabilator-connecting tabs (arm of | 7inches). As soon as a master check weight is available. the
balance should be checked for accuracy. .

e.  After balancingis accomplished, the check weight (or spring scale) should be removed and the plate
should be distributed equally on both sides of the stabilator balance tube and the boit secured.

f.  All stabilator and tab controls should be reconnected.

g.  The stabilator control extension spring link should be adjusted to obtain one and one-quarter inch
extension of the spring with the stabilator stops adjusted and the control wheel in the full forward position.

h. The operation and feel of the stabilator controls should then be checked for proper movement.

4-50. CHECKING AND BALANCING STABILATOR. (Serial Nos. 30-853, 30-902 1o 30-1716 inclusive
and 30-1718 to 30-1744 inclusive.) (Refer to Figure 4-12.)

a. Whenever a stabilator has been repaired., it must be balanced before flight.

b.  Stabilator installation must be complete before balancing, including tabs and paint. Stabilator
control cables (2 and 3) must be disconnected from the stabilator balance arm (1) and the tab actuator arm
must be disconnected from the stabilator tab horn during balancing. Hardware used to connect the extension
spring cable (3) and stabilator control cables {2) should be removed. Balance weights (7) (P/N 25780-02) and
(6) (PN 25780-03) must be removed from the balance arm (1). A bolt (AN4-16A} with nut must be installed
in place of the bolt (8) (AN4-36A). The aft bolt holding the balance arm weight must remain installed. A small
piece of tape should be used to hold 1abs neutral with stabilator. It is important to have the stabilator free to

rotate with minimum of frictional resistance. Refer to NOTE in Paragraph 4-48to obtain minimum frictional
resistance.

Issued: 12/29/72 STRUCTL’RE!
1F14




PIPER TWIN COMANCHE SERVICE MANUAL

Al5S

NOTE: REMOVE
CHECK WEIGHT

AFTER BALANCING.

1. BALANCE ARM
2 ' 2. STABILATOR CONTROL CABLES
3. EXTENSION SPRING CABLE
4. PLATE, /N 2317900
5. BALANCE ARM WEIGHT
6. MASTER CHECK WEIGHT, P/N 23584-00

Figure 4-11. Balancing Stabilator. Serial Nos. 30-1 to 30-852 inci.,
30-854 to 30-901 incl.. 30-1717, 30-1745 to 30-2000 incl.

542 3_.1 3

NOTE
REMOVE CHECK WEIGHT
AFTER BALANCING.

. BALANCE ARM
STABDILATOR CONTAOL CAALE
. EXTENSION SPRING

. WLATE, P/N 23179-0Q
+ BALINCE ARM WEIGAT.
»/n 23994-~00

. #E1GHT, B/N 23780 -03
. WEIGAT, PN 23380 =02
. BOLT, ANA=-36a

. MASTEIR CHECX NEQGMT,
P/W 2138330

Figure 4-12. Balancing Stabilator
Serial Nos. 30-833. 30-902 10 30-1716 inc!. and 30-1718 to 30-1744 incl.
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¢. Master check weight (P/N 23584-00) (weight 1.58 pounds) should be piaced on
top of balance weight (5) (P/N 23594-00) with the side marked “FRONT"™ facing forward.
‘(Refer to Figure 4-11.) If this is not enough weight to obtain static balance with the balance
arm level. plates (4) (P/N 23179-00) must be added to the forward balance weight
attachment bolt until 100% static balance is obtained or until up to two plates more than
that required for balance have been added. Generally, it should never be necessary to use
more than eight plates. If a total of more than eight plates is necessary to obtain balance,
recheck the procedure in steps “b™ and “¢.”

d¢. Should it be necessary to balance a stabilator without a master check weight, a
temporary balancing can be accomplished by using the procedure given in “b™ above. A
sensitive and accurate spring scale can be used to get a balance with 49 + 0 - 3 inch-pounds .
of torque. Thus, plates should be added {up to eight) until a lifting force of between 2.71
and 2.88 pounds will balance the stabilator with the spring scale being hooked to the bolt
which fastens the two stabilator-connecting tabs (arm of 17 inches). As soon as a master
check weight is availabie, the balance shouid be checked for accuracy.

e. After balancing is accomplished, the check weight should be removed and the
front attachment bolt connecting the stabilator balance weight to the stabilator balance arm
shouid be removed and weights (P/N 25780-02 and 25780-03) and bolt (AN4-36A) and
stabilator balance weight plates (P/N 23179-00) shouild be instailed at this attachment point.
Stabilator balance weight (P/N 25780-02) should be instailed on the right side of the
stabilator balance arm and stabilator balance weight (P/IN 25780-03) and stabilator balance

weight plates (P/N 23179-00) shall be installed on the left side of the stabilator balance arm.
(Refer to Figure 4-12.)

NOTE

Balance weight (7) should be installed so that the
counterbore and bolt head face outboard on the right side of
the balance arm.

f.  All stabilator and tab controls should be reconnected.

g. The stubilator control extension spring link should be adjusted to obtain one and
one-quarter inch extension of the spring with the stabilator stops adjusted angd the control in
the full forward position.

h. The operation and feel of the stabilator controls should then be checked for
proper movement.

STRUCTURES
Issued: 12.29.72
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4-51. CHECKING AND BALANCING RUDDER. (Refer to Figure 4-13.) The rudder
must be checked to assure it is properly balanced whenever it has been repaired, repainted,
or alterated in any manner. The balancing requirement of the rudder must be checked with
the complete assembly removed from the airplane.

2. Remove the rudder from the airplane, in accordance with instructions given in
Paragraph 4-27. 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 4-13.

¢. Position an accurately calibrated scale below the trailing edge of the rudder, as
shown in Figure 4-13.

d. With the centerline of the rudder level, obtain a reading on the scale. Subtract the
weiglit of any support used between the trailing edge of the rudder and the scule.

e. Measure the distance (in inches) between the point at which the support on the scaie
contacts the rudder surface and the centerline of the rudder hinge. This is Measurement D
on Figure 4-13.

f. Multiply the weight (obtained per paragraph d) by the distance (obtained per
paragraph ¢).

g. The product (moment) should be in accordance with specifications given below:

MODEL HINGE MOMENT (Trailing edge heavy)

PA-30 and 39 13.5 £ 1.0 inch-pounds

NOTE: Listed Hinge Moment is applicable to complete
rudder assembly, painted and with balance
weight and rudder tip installed.

h. Any rudder which does not balance within the given specification must be replaced.
i.  Install complete rudder assembly on aircraft in accordunce with instructions given in
Paragraph 4-28.

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
al the old paint prior to applying the new paint to insure
staying within the balance limits.

STRUCTURES
Revised: 10/6/77
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KNIFE EDGE
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Figure 4-13. Checking and Balancing Rudder

INTENTIONALLY LEFT BLANK
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. [ 4-53. FIBERGLASS REPAIRS. The :berglass procedure in this manual will describe
the methods for the repair of fiberglass reinforced structures. Paragraph 4-49
describes Touch-up and Surface Repairs such as blisters, open seams, delaminations,
cavities, small holes and minor damages that have not harmed the fiberglass cloth
material. Paragraph 4-52 describes Fraciure and Paich Repairs of punctures, breaks
and holes that have penetrated through the structure and damaged the fiberglass
cloth. A repair kit, Part No. 756 729, that will furnish the necessary material for such
repairs is available through Piper Aircraft Dealers and Distributors.

NOTE

Very carefully follow resin and catalyst mixing in-
structdons furnished with repair kit.

I 4-54. FIBERGLASS 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 cavityis shallow and penetrates only the surface coat, continue
to step h.)

¢. Pour a small amount of resininto 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 in-
struction, to the resin and mix thoroughly. A hypodermic needie may be used to

inject gel inrto small cavities not requiring fiberglas millings mixed withthe gel.

d. Work the mixrure of resin fibers and catalyst into the damaged area, using
the sharp point of a purty knife or stick to press it into the bottomn of the hole and
10 puncture any air bubbles which may be present. Fill the scratch or hele above
the surrounding undamaged area about 1/16 inch.

e. Lay a piece of cellophane or waxed paper over the repair 1o cut off air and
start the cure of gel mixwre.

I. 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 celiophane and allow to cure completely ror 30 minutes to
an hour. The patch will shrink slightly below the strucrure surface as 1t cures.
(If wax paper is used, ascertain wax is removed from surface.)

. STRUCTURES
Revised: 10/6/77
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g. Rough up the bottom and edges of the hole with the electric burr attachment
or rough sandpaper. 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 modon rather than strring. Use no fibers.

i . Using the dp of a putty knife or finger dps, 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. Re-
peat step f, rimming parch when partally 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 oneto two hours or overnight for complete cure.

1. After repair has cured for 24 hours, sand patch area using a sanding block
with fine wet sandpaper. Finish by priming, again sanding and applying color
coat.

4-55. FIBERGLASS FRACTURE AND PATCH REPAIRS.

a. Remove the 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 sixucture, 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. Covera 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 t a similar contour may be placed over the area.
The aluminum should also be covered with cellophane.

f. Prepare a patch of fiberglass 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 mar and cloth with catalyzed resin. Daub resin on mat
tfirst, and then on cloth. Mart should be applied against structures surtace with

cloth ontop. Both pieces may be wet outon cellophane and applied as a sandwich.
Enough fiberglass cloth and mat reinforcements should be used to at least replace
the amount of reinforcement 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.

STRUCTURES
Revised: 10/6/77
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. 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 thev should all
be worked out to the edge. Remove excess resin before it gels on the part. Al-
low patch to cure completely.

j . Remove cardboard or aluminum sheetfrom cutside 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
fiberglass mat about one inch larger than the hole and one or more pieces of fiberglass
cloth two inches larger than the hole. Brush catalyzed resin over hole, lay mat over
hole and wet out with catalyzed resin. Use daubing action with brush. Then, apply
additional layer or layers of fiberglass cloth to build up patch to the surface of
structure. Wet out each layer thoroughly with resin,

1. With a squeegee or broad knife, work out all air bubbles inthe 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.

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 sand-
ing, puncture and fill with catalyzed resin. A hypodermic needle may be used to
{ill cavites. Let cure and resand.

2. Mix catalyzed resin and work into patch with fingers. Smooth carefuily and
work into any crevices.

p. Cuver with cellophane and squeegee smooth. Allow to cure completety he-
fore removing cellophane. Let cure and resand.

g. Brush or spray a coat of catalyzed resin to seal patch. Sand patch. !inish
hv priming, again sanding and applying color coat.

NOTE
Brush and hands may be cleaned in solvents such as
acetone or methylethylketone. I[f solvents are nct

available, a strong solution of detergent and warter
may be used,

. STRUCTURES
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made of thermoplastic which are used throughout the airplane. A list of material needed to perform the

4-56. THERMOPLASTIC REPAIRS. The following procedure will assist in making ficld repairs to itcn;,

repairs is given along with suggested suppliers of the material. Common safety precautions should be observe
when handling some of the materials and tools used while making these repairs.

TABLE 1V-I. LIST OF MATERIALS (THERMOPLASTIC REPAIR)

ITEMS

DESCRIPTIONS

SUPPLIERS

Buffing and Rubbing

Automotive Type - DuPont

DuPont Company

Perchlorethylene
VM&P Naphtha (Lighter
Fluid)

Compounds #7 Wilmington, Del. 19898
Ram Chemical #69 x | Ram Chemicals
Gardena, Cal. 90248
Mirror Glaze #1 Mirror Bright Polish Co., Inc.
Irvin, Cal. 92713
Cleaners Fantastic Spray Obtain From Local Suppliers

ABS-Solvent Cements

Solarite #11 Series

Solar Compounds Corp.
Linden, N.J. 07036

Solvents

Methylethy! Ketone
Methylene Chioride
Acetone

Obtain From Local Suppliers

Epoxy Patching
Compound

Solarite #400

Solar Compounds Corp.
Linden, N.J. 07036

Hot Melt Adhesives
Polyamids and Hot Melt
Gun

Stick Form 1/2 in. dia.
Jin. long

Sears Roebuck & Co. or Most
Hardware Stores

Hot Air Gun

Temp. Range 300° to
400°F

Local Suppliers

a.  Surface Preparation:

1. Surface dirt and paint if applied must be removed from the item being repaired. Household
cleaners have proven most effective in removing surface dirt.

2. Preliminary cleaning of the damaged area with perchlorethylene or VM&P Naphtha will
generally insure a good bond between epoxy compounds and thermoplastic.

Added: 10/28/82
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a7

Hot Alr Gun

Figure 4-14. Surface Scratches, Abrasions or Ground-in-Dirt

BT

Added: 10/28/82

Figure 4-15. Deep Scratches. Shallow Nicks and Smalt Holes
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THOROUGHLY MIX
USING FIQURE EIGHT
MOTION

Figure 4-16. Mixing of Epoxy Patching Compound

870

Hot Alr Gun

Figure 4-17. Welding Repair Method .

Added: 10/28/82 1F24 STRUCTLURES
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S DOUBLER PLATE
STOP HOLES o BONDED TO UNDERSIDE
OF DAMAGED AREA

Figure 4-18. Repairing of Cracks

b. Surface Scratches, Abrasion or Ground-in-Dirt: (Refer 1o Figure 4-14.)

1. Shallow scraiches and abraded surfaces are usually repaired by following directions on
containers of conventional automotive buffing and rubbing compounds.

2. If large dirt particles are embedded in thermoplastic parts, they can be removed with a hot air
gun capable of supplying heat in the temperature range of 300° 10 400°F. Use care not to overheat the material.
Hold the nozzle of the gun about %4 of an inch away from the surface and apply heat with a circular motion
until the area is sufficiently soft to remove the dirt particles.

3.  The thermoplastic will return to its original shape upon cooling.

c.  Deep Scratches, Shallow Nicks and Small Holes: (Less than | inch in diameter.) (Refer to Figure
4-15.)

1.  Solvent cements will fit virtually any of these applications. If the area to be repaired is very
small, it may be quicker to make a satisfactory cement by dissolving thermoplastic material of the same tvpe
being repaired in solvent until the desired paste-like consistency is achieved.

2. This mixture is then applied to the damaged area. Uponsolvent evaporation, the hard durable
solids remaining can easily be shaped to the desired contour by filing or sanding.

3.  Solvent adhesives are not recommended for highly stressed areas, or thin walled parts or for
patching holes greater than % inch in diameter.

4.  Forlarger damages an epoxy patching compound is recommended. This type materialisa two
part, fast curing. easv sanding commercially available compound.

5.  Adhesion can be increased by roughing the bondingsurface with sandpaper and by utilizing as
much surface area for the bond as possible.

6. The patching compound is mixed in equal portions on a hard flat surface using a figure eight
motion. The damaged area is cleaned with perchlorethylene or VM &P Naphtha prior to applying the
compound. (Refer to Figure 4-16.)

7. A mechanical sander can be used after the compound is cured, providing the sander is kept in
constant motion to prevent heat buildup.

Added: 10/28/82 1G1 STRUCTURES
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are supplied in stick form may be used. This type of repair has a low cohesive strength factor.

9. For repairs in areas involving small holes, indentations or cracks in the material where high
stress i1s apparent or thin walled sections are used, the welding method is suggested.

10. This welding method requires a hot air gun and ABS rods. To weld, the gun should be held to
direct the flow of hot air into the fusion (repair) zone, heating the damged area and rod simultaneously. The
gun should be moved continuously in a fanning motion to prevent discoloration of the material. Pressure must
be maintained on the rod to insure good adhesion. (Refer to Figure 4-17.) '

11. After the repair i1s completed, sanding is allowed to obtain a surface finish of acceptable
appearance.

d. Cracks: (Refer to Figure 4-18.)

1. Before repairing a crack in the thermoplastic part. first determine what caused the crack and
alleviate that condition to prevent is recurring after the repair is made.

2. Drill small stop holes at each end of the crack.

3. If possible, a double plate should be bonded to the reverse side of the crack to provide extra
strength to the part.

4. The crack should be “V" grooved and filled with repair material, such as selvent cement, hot
melt adhesive, epoxy patching compound or hot air welded, whichever is preferred.

5. After the repair has cured, it may be sanded to match the surrounding finish.

¢. Repairing Major Damage: (Larger than | inch in diameter.) (Refer to Figure 4-19.)

1. If possible a patch should be made of the same material and cutslightly larger than the section
being repaired.

2. When appearances are important. large holes, cracks, tears, etc., should be repaired by cutting
out the damaged area and replacing it with a piece of similar material.

3. When cutting away the damaged area, under cut the perimeter and maintain a smooth edge.
The patch and/or plug should also have a smooth edge to insure a good fit.

4. Coat the patch with solvent adhesive and firmly attach it over the damaged area. .

5. Let the patch dry for approximately one hour before any additional work is performed.

6. The hole, etc., is then filled with the repair material. A slight overfilling of the repair materialis
suggested to allow for sanding and finishing after the repair has cured. If patching compound is used the repair
should be made in layers, not exceeding a % inch in thickness at a time, thus allowing the compound to cure
and insuring a good solid buildup of successive layers as required.

f. Stress Lines: (Refer to Figure 4-20.)

I. Stress lines produce a whitened appearance in a localized area and generally emanate from the
severe bending or impacting of the material. (Refer to Figure 4-21.)

2. To restore the material to its original condition and color, use a hot air gun or similar heating
device and carefully apply heat to the affected area. Do not overheat the material.

g. Painting the Repair:

I. Animportant factor in obtaining a quality paint finish is the proper preparation of the repair
and surrounding area before applying any paint.

2. It is recommended that pars be cleaned prior to painting with a commetcial cleaner or a
solution made from one-fourth cup of detergent mixed with one gallon of water.

3. The paint used for coating thermoplastic can be either lacquers or enamels depending on
which 1s preferred by the repair facility or customer. (See NOTE.)

8. Forrepairs in areas involving little or no shear stress, the hot melt adhesives, polyamids which.

NOTE

It is extremely important that solvent formulations be considered
when selecting a paint, because not all lacquers or enamels can be
used satisfactorily on thermoplastics. Some solvents used in the
paints can significantly affect and degrade the plastic properties.

Added: 10/28/82 1G2 STRUCTURES
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DAMAGED AREA

PATCHING
COMPOUND
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Figure 4-19. Various Repairs
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27

Figure 4-20. Repair of Stress Lines

aze 832

o

PROFILE VIEW INDICATING
DAMAGED AREA

Figure 4-21. Repair of Impacted Damage .

dded: 10/28/82 STRUCTURES
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4,  Another important matter to consider is that hard, brittle coatings that are usually best for
abrasion resistance should not be used in areas which incur high stress, flexing or impact. Such coating may
crack, thus creating a weak area.

4-57. SAFETY WALK REPAIR.

4-58. SURFACE PREPARATION.

a. Clean all surfaces with a suitable cleaning solvent to remove dirt, grease and oils. Solvents may be
applied by dipping, spraying or mopping.

b. Insure that no moisture remains on the surface by wiping with a clean dry cloth.

c¢.  Outline the area to which the liquid safety walk compound is to be applied, and mask adjacent
surfaces.

NOTE

Newly painted surfaces, shall be allowed 1o dry for 2.5 hours
minimum prior to the application of the safety walk.

4-59. PRODUCT LISTING FOR LIQUID SAFETY WALK COMPOUND.
a. Suggested Solvents:
Safety Solvent per MIL-S-18718.
Sherwin Williams Lacquer Thinner R7KC120.
Glidden Thinner No. 207.
b. Safety Walk Material:
Walkway Compound and Matting Nonslip (included in Piper Part No. 179872).

4-60. APPLICATION OF LIQUID SAFETY WALK COMPOUND. Liquid safety walk compound shall
be applied in an area. free of moisture for a period of 24 hours minimum after application. Do not apply when
surface 10 be coated is below 50°F. Apply liquid safety walk compound as follows:

a.  Mix and thin the liquid safety walk compound in accordance with the manufacturer’s instructions
on the container.

b. Coat the specified surfaces with asmooth, unbroken film of the liquid safety walk compound. A nap
type roller or a stiff bristle brush is recommended. using fore and aft strokes.

c.  Allow the coating to dry for 15 minutes to one hour before recoating or touch-up; if required after
application of the initial coating.

d.  After recoating or touch-up, if done, allow the coating to dry for 15 minutes to one hour before
removing masking.

NOTE

The coated surface shall not be walked on for six hours minimum
after application of final coating.

Added: 10/28/82 STRUCTURES
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the pressure sensitive safety walk is to be installed must be free from all contaminates and no moisture present.
If liquid safety walk is installed the area must be prepared as follows:

a.  Area must be masked off to protect painted surfaces.

b. Apply suitable siripper MEK Federal Spec. TT-M-261, U.S. Rubber No. 3339 to wingwalk
compound. As compound softens remove by using putty knife or other suitable tool.

¢.  Area must be clean and dry prior to painting.

d. Prime and paint area.

4-61. SURFACE PREPARATION FOR PRESSURE SENSITIVE SAFETY WALK. The areas to which.

NOTE

Newly painted surfaces, shall be allowed to dry for 2.5 hours
minimum prior to the application of the safety walk.

4-62. APPLICATION OF PRESSURE SENSITIVE SAFETY WALK. Wipe area withacleandry clothto
insure that no moisture remains on surface. Do not apply when surface temperature is below 50°F. Apply
pressure sensitive safety walk as follows:

a. Peel back the full width of the protective liner approximately 2 inches from the leading edge of the
safety walk.

b. Apply the safety walk to the wing area, begin at the leading edge, insure proper alignment and
position from wing lap.

¢.  Remove the remaining protective liner as the safety walk is being applied from front to back of wing
area.

d. Rollfirmly with a long handied cylindrical brush in both lengthwise directions. Make sure all edges
adhere to the wing skin.

4-63. FLOW STRIPS. For PA-30 Installation. (Refer to the latest revision of Piper Service Letter No. 558.
The flow strips are located on both wing leading edges and secured with AD42ABS pop rivets.

RES
Added: 10/28/82 1G6 STRUCTU
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SECTION V

o SURFACE CONTROLS

Paragraph Aerofiche
Grid No.
31 Introduction . . ... . . . .. ... 1G10
5-2. DescripliOn . . . . .« o i ot e e 1G 10
5-2a. Troubleshooting . . . . . . . . ... ... 1G13
5-3. Standard Service Procedures . . . . .. . ... ... 1G13
54. Control Column Assembly . . . . .. .. ... ... ... ... ... 1G13
5-5. Removal of Control Column Assembly . . .. .. .. .. .. Tk
5-6. Installation of Control Column Assembly . . ....... ... 1G15
5-7. Aileron Controls . . . . . . . . L 1G20
5-8. Removal of Aileron Control Cables . . . ... .......... 1G20
59. Installation of Aileron Control Cubles . . . . . . ... ... ... 1G21
5-10. Removal of Aileron Bellcrank Assembly . . ... ........ 1H1
5-11. Installation of Aiteron Bellcrank Assembly .. .. .. ... ... tH1
5-12. Rigging and Adjustment of Aileron Controls . . . . ... ... . 1H2
5-13. Aileron Trim . . . . . . . . e e 1H3
5-14. Adjustment of Aileron Trim . . .. .. ... . ... ....0.. 1H3
5-15. Stabilator Controls . . . . . . . . e e |H4
5-16. Removal of Stabilator Control Cables . . . . . . .. ... .. .. 1H4
. 5-17. Instailation of Stabilator Control Cables . . . . .. .. .. ... IHS5
- 5-18. Removal of Stabilator Torgue Tube Assembly . . . ... . ... 1Hé6
. 5-19. Installation of Stabilator Torque Tube
Assembly . . . ..o IH7
5-20. Rigging and Adjustment of Stabilator Controls . . . . . . ... I1H11
5-21. Stabilator Trim Controls . . . . . . . . . ... . IH13
5-22. Removal of Stabilator Trim Cables and
Control (Forward) . . . . ... . .. ... . . ..., IH13
5-23. installation of Stabilator Trim Controls and
Cable (Forward) . . . . .. . . . ... ... ... IH14
5-24. Removal of Stabilator Trim Screw and
Cable Assembly (Aft) . . . . .. ... ... ... ... ... IH 16
5-25. Installation of Stabilator Trim Screw and
Cable Assembly (Afty . ... . . ... ... . ... ... . 1H16
5-26. Rigging and Adjustment of Stabilator Trim . . . .. .. .. . . 1H17
5-27. Removal of Trim Indicatorand Wire . . . . . . .. .. ... .. IHI8

. Revised: 10/28/82
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Paragraph Aerofiche

Grid No.
5-28. Installation of Trim Indicator and Wire... ... ... i, IH18
5-29. Rudder and Steering Pedal Assembly ... ... . il IH19
5-30. Removal of Rudder and Steering Pedal Assembly.............. ... ... IH9
5-31. Installation of Rudder and Steering Pedal Assembly................... IH19
5-32. Rudder Controls v tee e ittt eee i ieiianee e srarasarasarsnecnnnsnrnsss 1H21
5-33. Removal of Rudder Control Cables ...........oiiiiiiviiiiininn. 1H21
5-34. Installation of Rudder Control Cables ..........c.ciiiiiiiiiian,. [H22
5-35. Removal of Rudder Horn. ..ot ittt i i i e cie e iaianans 1
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SECTION V

SURFACE CONTROLS

5-1. INTRODUCTION. This section contains instructions for the removal, installation and rigging and
adjustment procedures for the control assemblies of the various structural surfaces. For the removal and
installation of the structural surfaces of the airplane, refer to Section 1V. The assemblies need not be removed

in order of paragraphs since each paragraph describes the individual removal and installation of the
component.

5-2. DESCRIPTION. The primary flight controls of the PA-30 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, stabilators 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 wing 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 torqu.
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 co-pilot sides. Cables are
connected to both sides of the rudder pedal assembly and are routed aft through the bottom of the fuselage 1o
the rudder horn. When one rudder pedal is pushed, the cable pulls the rudder horn turning the rudder.
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. TABLE V-1, CONTROL SURFACE TRAVEL AND CABLE TEXNSION

Control Surface Travel A209
Aileron

o

190 410
- — —_ - - - N -
Stabilator

° 4/ 1° 9° +/- 1°
Stabilator Trim Tab 4.5° +/-1 _ /

e __-Ec%
T S —— 1 ]
o 4/. 1°
15.5° 4> L— B

Rudder 217

N A
{(MEASURER PERPENDICULAR TO HINGE y -

~

® ,
27° +/- 1° down '

Flaps
Control Wheel MEASURED FROM FACE — A210
OF INSTRUMENT PANEL 88.25° © gg2se
5.52 - - ' s ' e
- 14_9‘57.88 :
Rudder Pedals Neutral position 13° aft vertical
Neutral to Fwd  3.51 inc.
Neutral to Aft  3.18 in. >‘ 6.69 Total
Cable Tension NOTE
Aileron 26 1b +/- 20%
Stabilator 18 Ib +/- 209 CABLE TENSIONS GIVEN APPLY ONLY
. . 12 1b +/- 20 TO AIRPLANES WITHOUT AUTQPILOT
Stabﬂatcl)r Trim Tab 25 Ib _4_ 40‘?&5 ) BRIDLE CABLES ATTACHED. REFER TO
Rudder 18 Ib +/- 20 APPROPRIATE AUTOPILOT SERVICE
| % MANUAL FOR PROPER CABLE TENSIONS
Rudder Trim 10 1b +/- 20% WHEN ATTACHING BRIOLE CABLES.

l. MEASUREMENT TO BE TAKEN AT THE FLEXIBLE PORTIdN OF THE CONTROL CABLE NEAR THE
FORWARD CABIN BULKHEAD.
‘ 2. ON S/N 30-2 to 1716, 30-1718 10 30-1744 WITHOUT AIRFLOW MODIFICATION KIT INSTALLED.

3. ON S/N 30-1717, 30-1745 AND UP (AND ALL PREVIOUS A;C HAVING THE AIRFLOW MODIFICATION KIT
INSTALLED. SEE TABLE V-1A,
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TABLE V-IA. CONTROL SURFACE TRAVEL AND CABLE TENSION .
AIR FLOW MODIFICATION KIT INSTALLATION
Control Surface Travel
Aileron
Note: In neutral position
the angle between the air-
plane leveling lugs and the < - -
upper surface of the ai-
leron, parallel with and
next to the rib rivets,
6 1/2" from the inboard
end of the aileron is 12°
Stabilator and
Stabilator Trim Tab
' 4.5° £ 1° /9° t1°
e [
- = - -ﬁcaq:_____
Q Q
o 50 +0: 9° £ 1
= o1
Rudder \°
Note: In neutral position /'2.'1'( ° *_ Q°
he rudder is rigged 1° / 7
right of the rudder-fm¢_ e = :
o +1°
\i - 0°
{MEASURED PERPENDICULAR TO MINGE &)
Cal_:le Tension NOTE
Aileron 26 1bs + 209
Stabilator 18 lbs + 20% CABLE TENSIONS GIVEN APPLY ONLY
i . TO AIRPLANES WITHOUT AUTOPILOT .
S‘abﬂa‘ﬁf Trim Tab 12 1bs + 20% BRIDLE CABLES ATTACHED. REFER TC
Rudder 25 1bs. to 40 lbs. APPROPRIATE AUTOPILOT SERVICE
Rudder Trim 10 1bs + 20% MANUAL FOR PROPER CABLE TENSIONS
{1) MEASUREMENT TQ BE TAKEN AT THE FLEXIBLE PORTIONWHEN ATTACHING BRIDLE CABLES.
OF THE CONTROL CABLE NEAR THE FORWARD CABIN BULKHEAD.
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The rudder pedals also tum the nose wheel when in the down and locked position which
is covered in Section VII.

Stabilator and rudder trim are operated by knobs and controlled by cables extending
through the cabin ceiling and under the floor to the tail section. As the knobs are turned,
cable drums are rotated which in turn rotate drums in the tail section. Push-pull rods are
connected to actuator screws which are rotated by the cable drums. The push-pull rods are
attached to the stabilator trim tab and the rudder hom. When the actuator screws arc
turned. the push-pull rods move the trim tab and rudder.

5-24. TROUBLESHOOTING. Troubles peculiar to the control system arv listed in Table
V-II at the back of this section, along with their probable causes and suggesied remedies.

5.3. STANDARD SERVICE PROCEDURES. 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 tumbuckle bamrels from cable ends before withdrawing cables through
structures.

c. Tie a cord to cable ¢nd befor¢ 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 turnbuckies 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 controlin its
neutral position.

h. When instailing rod ends refer to Figure 5-1a for proper installation method.
5-1. CONTROL COLUMN ASSEMBLY.

5-5. REMOVAL OF CONTROL COLUMN ASSEMBLY. (Reter to Figure 5-1.)
a. To remove either of the control wheels (1 and [0) with tube ( 2). proceed as follows:
1. Murk 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. cabie attachment fitting and
collars and draw the tube from the instrument panel. Note the number of seal washers ( 1%)
between the cable fitting and collars.

SURFACE CONTROLS
Revised: 4/26/78
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b. The square tube 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. On airplanes with
turnbuckles connecting the vertical chain with the control cables, disconnect one of the connecting turn-
buckles and unwrap chain. On airplanes without turnbuckles connecting the vertical chain with the contro!
cables, first relieve chain and cable tension by removing the access plate to either aileron bellcrank at wing
station 139.5 loosen the balance cable turnbuckle (forward turnbuckle}, then disconnecting the chain from
either control cable within the fuselage. Unwrap the chain from the 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 servois 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.

¢.  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 withshaft from the sprocet assembly taking care that the sprocket and
washers do not fall.
d. [fthesprocket 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 thesafety 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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5-6. INSTALLATION OF CONTROL COLUMN ASSEMBLY. {Refer to Figure 5-1.)

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), Part No. 81342-78 may be installed as required under the
nvion rub blocks (23) to remove play between the square tube (3) and control tube (2) without restricting
control tube movement over square tube.

b.  1If 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 washers and rotate the eccentric
bushing (37) to maintain 0.003 of an inch clearance between one roller (15) and the tube (3) with the upposite
roller in contact with the tube. Adjust clearance of the other set of rollers.

c. Toavoid 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:

t. Slide the aft collar (22). cable attachment fitting (20), forward collar (2[), and roller assembly
onto the control tube (2).

2.  Temporarily insert forward collar and rotler assembly attaching bolts (17).

3.  Move the aft collar until the collars and fitting contact, then withdraw the aft collar untuil 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 ( I8) 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 matk their relative positions.

7. Remove the bolts, roller assembly, collars and cable fitting from the control tube and continue
with step d.

d. To install the square tube with sprocket assembly, proceed as foliows:

I.  Position sprocket (26 or 27) in sprockets (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 WI10-3).

3. On early installations place washer and self-locking nut (31) on sprocket axle (36). On later
instailations a castle nut and cotter pin (refer to sketch D) are used. Tighten nut (31) or castle nut to allow no
end play while permitting the shaft to rotate freely. 180 degrees, from stop to stop. Check the stops toinsurea
minimum engagement of .062 of an inch between the sprocket stop ins (30) and the aileron stop (29) asshown
in Sketch D. Secure the castle nut with a cotter pin. Place the bulkhead seals 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.
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Figure 5-1. Control Column Installation (cont.)

Revised: 4/26/78 SURFACE CONTROLS

1G17




PIPER TWIN COMANCHE SERVICE MANUAL

5. Install and tighten cap bolts in horizontal brace,

NOTE

If an AutoPilet roll servo is to be installed on the for-
ward end of the square tube shaft forwardof the bulk-
head, 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 andcable 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
fiting (20) with cablearm forward onto the control tube followed by the remaimng
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 artachment 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 through 180 degrees.
Install safety wire (16) in the cap bolts.

5. In early model airplanes, rotate the lower roller eccentric bushing o
the control tube support rollers at the instrument panel to maintain a snug fit
between tube and rollers,

6. On late model airplanes, tighten adjustment screw (34) to obtain a snug
fit between tube (2) and slide blocks (32).

7. Install and tighten screw in control wheel cover (33).

f. To artach chains to sprocket, use the following procedure:

1. With the control wheels centered, wrap the horizomtal chains (3 and 7)
around sprockets (26 and 27). The horizontal turnbuckles (6) should be centered
penween right and left sprockets, Connect turnbuckles and tighten to allow no
slack, Safetv wurnbuckles,

2, With the control wheels still centered, wrap the vertical chain (13)
around irs sprocket. The chain ends should be even with one another. Connect
the contrcl chain with the aileron control cables, Set cable tension and check
rigging and adjustment as given in paragraph 3-12. Safery turnbuckles,

3. Check thatr the control wheel will roll 90 degrees each side of center
with no binding.

SURF ACE co-.\'TRor_.
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DAMAGE
HERE

DAMAGE
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IMPROPER TOOL (RESULTING IN LOCKED BALL)

A SPECIAL WRENCH MAY BE
REGQUIRED WITH A LONG THROAT

ONLY CORRECT METHOD

Figure S-l1a. Correct Method of Installing Rod End Bearings
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5-7. AILERON CONTROLS.

5-8. REMOVAL OF AILERON CONTROL CABLES. (Refer to Figure 5-2.)

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 $0.0.

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. On aircraft equipped with
rudder-aileron interconnect system, remove the interconnect cable from the large spring,
then remove the bolt that connects the two strap fittings.

5. Draw the primary cable back through the fuselage.

¢. 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 tumbuckle 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 belicrank by removing cotter pin, nut, washer and bolt or by disassembling
the tumbuckle.

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 tumbuckle 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 135.0. The pulley supporting the left control cable may be removed by
removing the nut, washer and boit 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 hoids the pulley in the bracket.

SURFACE CONTROLS
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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.

d. Removal of the aileron balance cable (40) 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. Iftension exists in the cable, rotate the turnbuckie 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 colter 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 guards from the left and right pulleys of the balance cable at
fuselage station 135.0.

6. Ifan Autopilot roll servo isattached 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.

5-9. INSTALLATION OF AILERON CONTROL CABLES. (Refer to Figure 5-2.)
a. Installation of the aiieron balance cable may be accomplished by the following procedure:
1. Draw the balance cable (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 turnbuckie fork ends on bellerank so tight that the
end cannot rotate.

4. Byreachingthrough the access opening in each wing at station | 15.5, position the cable around
the upper puliey 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.

Issued: 12/29/72 SURFACE CONTROLS

1G21



PIPER TWIN COMANCHE SERVICE MANUAL

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. Ascertainthat
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.

4. Through the access hole in the wing at station 115.5 position the cable on the lower pully of the
cluster and install the cotter pin cable guard.

b. Installation of the left and/ or right primary control cables (3 and 6) that lead from the fuselage 'mto.

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 Figure 5-2, View
A-A))

5.  Attach the cable to the aft end of the cable bellcrank by assembling turnbuckle and,/ or securing
with clevis boll, washer, nut and cotter pin.

NOTE

Do not tighten turnbuckle fork ends on the bellcrank so tight that

the end cannot rotate. .

6. Ifthe forward control cables in the fuselage are installed, connect the strap fittings (7) and the
rudder-aileron interconnect cable, if installed, at station 126.5 using bolt, nut, cotterpin, and bushing required
with the interconnect cable, then slip the loop on the other end of the interconnect cable over the end of the
large spring.

¢. Installation of the left and/or right primary control cable(s) within the fuselage may be
accomplished by the following procedure:

.  From the pulley cluster within the fuselage at station 115.0 draw the primary cable forward
through the floor support bulkheads, under the pulley cluster at 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 and the rudder-aileron
interconnect cable, if installed, with the strap fittings at fuselage station 126.5 using bolt, nut, cotterpin and
bushing required with the interconnect cable, then slip the loop at the other end of the interconnect cable over
the end of the large spring.

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.

d.  Set cable tension per Table V-1, check rigging and adjustment per Paragraph 5-12 and ascertain that
all turnbuckles are safetied.
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CAUTION

After setting cable tension on aircraft equipped with
rudder-aileron interconnect system, recheck the strap clamp
fittings and make sure the aileron cables haven't twisted
under tension and wrapped the interconnect cables around
them. If this has happened, release tension, disconnect strap
clamp fitting, let any twist out of the cable and proceed from
Step 3.

1. Insure the interconnect cables are riding in their pulley grooves then adjust the
interconnect cable turnbuckles per Paragraph 5-34, j.
e. Install access plates and panels, carpets, seat tracks and seats.

5-10. REMOVAL OF AILERON BELLCRANK ASSEMBLY. (Refer to Figure 5-2.)

a. Remove the access plate from the aft underside of the wing at station 139.5.

b. Release cable tension from the control system by rotating one of the turnbuckles
attached to the bellcrank (1 or 5).

c. Disconnect the tumbuckle ends from the forward and aft ends of the bellcrank by
removing the cotter pin, nut, washer and clevis bolts.

NOTE

The aft end of each bellcrank and tumbuckle assembly of
each primary control cable is painted red to facilitate
reinstallation.

d. Disconnect the aileron control rod (13) from the bellcrank by removing cotter pin,
nut, washer and clevis bolt.

e. Remove the pivot bolt (14) that secures the bellcrank and remove bellcrank from
wing.

f. Thestop block (11) may be removed by unbolting and removing from wing.

5-11. INSTALLATION OF AILERON BELLCRANK ASSEMBLY. (Refer to Figure 5-2.)
a. Place the bellcrank in its mounting bracket with the adjustable stops (10) toward the
outboard end of the wing.
b. Install the pivot bolt and torque.
c. Install the aileron control rod (13), secure boit assembly and safety.

SURFACE CONTROLS
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d. Connect the turmbuckle ends to the bellcrank, secure and safety.

NOTE

The aft end of the bellcrank and the primary cabie ends are
painted red to help facilitate proper hookup. Do not tighten
turnbuckle fork ends on bellcrank so tight that the ends
cannot rotate.

e

Install stop block (11) and torque boits.
Check aileron controls rigging and adjustment as per Paragraph 5-12.
g. Install access plate and secure.

e}

5-12. RIGGING AND ADIUSTMENT OF AILERON CONTROLS.

a. To check and adjust rigging of the aileron controls, use the following procedure:

1. Ascertain that the control wheels have been properly rigged (Refer to Paragraph
5-6) and place them in neutral position.

2. Remove aileron bellcrank access plates from the aft undersidv of the wing at
station 139.5.

3. Check bellcranks for neutral position by aligning bellcrank pivot bolt with rear
cable attachment bolt using fabricated checking tool as shown in Figure 5-3. (This tool may
be fabncated from dimensions given in Figure 5-17.)

4. If the bellcranks do not fall in neutral position with control wheels level. adjust
cable turmbuckles at bellcranks to position both at neutral. Maintain cable tension specified
in Table V-

b. Check and adjust the aileron for neutral position on aircraft without the Airtflow
Modification Kit installed by the following procedure:

1. Place 2 modified straightedge. as shown in Figure 5-4. against the underside of
the wing next to and outboard of the row of rivets at station 169 with the aft spacer even
with the trailing edge of the aileron. (Do not place tool on rivets.) (This tool may be
fabricated from dimensions given in Figure 5-18.)

2. With the control wheel in neutral and the tool spacers contacting the wing. the
trailing edge of the aileron should make contact with the aft spacer.

3. Should the three points not contact. disconnect control rod and adjust rod end
bearing until the three contact points touch the skin surfaces. Check for sufficient thread
engagement and tighten jam nut. Connect control rod to aileron and safety.

c. Check and adjust the aileron for neutral position on PA-30 aircraft (Serial Nos. 30-1 to
30-2000 inclusive) with Airflow Modification Kit 760 409 or 760 564 installed by the following
procedure:

I. Place a bubble protractor on the upper surface of the aileron, parallel with and
next to the rib rivets 6 1/2 inches from the inboard edge of the aileron.

2. With control wheel and aileron bellcrank in neutral position and airplane level, the
angle between the airplane leveling lugs and the upper surface of the aileron, should be 12° in
neutral position.

SURFACE CONTROLS
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CONTROL CABLE ATTACHMENT BOLT AlSE
ALAR TPAR

BELLCRANK PIVOT SQLT 1 7
CHECRING TOOL
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. v oa e

. AILERON
2. ALLERON R1GGING TOOL
3. WING
Figure 5-3. Installation of Figure 5-4. Installation of
Bellcrank Checking Tool Aileron Rigging Tool

3. Should any adjustment of aileron neutral position be required, disconnect
control rods and adjust rod end bearings until aileron neutral position is reached. Check for
sufficient thread engagement and tighten jam nut. Connect control rods to ailerons and
safety.

d. Place a bubble protractor on the inboard section of the aileron perpendicular to the
hinge line and establish neutral or zero on the protractor. Remove the control wheel block
and adjust the bellcrank stop bolts to the specific aileron trave! from neutral as given in
Table V-l or Table V-lA. Stops on both bellcranks should contact their stops at the same
time and before the control wheel contacts the stops.

2. Check that the aileron balance weight does not come in contact with the bottom
wing skin.

. Check control operation. bolts and turnbuckles for satety and install access plates.

S-13. AILERON TRIM.

3-14. ADJUSTMENT OF AILERON TRIM. For the purpose of chuanging lateral tnm. a
fixed metal tab is instalted on the trailing edge of the left aileron or both ailerons. The tabs
are adjustable from the ground us necessary.
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5-15. STABILATOR CONTROLS. .

5-16. REMOVAL OF STABILATOR CONTROL CABLES. (Refer to Figure 5-5.)
a. Toremove the forward control cables that connect the contro! column assembly with the stabilator
cables, the following procedure may be used:

1. Remove the cover plate, fold back the carpet and remove the floor panel at the left side of the
wheel well by removing attaching bolts. In airplanes with Serial Nos. 30-1 to 30-852 inclusive and 30-854 to
30-901 inclusive, remove the rear seat and carpet and floor panel from the baggage compartment. Remove the
access panel to the aft section of the fuselage from the rear wall of the baggage compartment.

In airplanes with Serial Nos. 30-853, 30-902 and up. remove the rear seats and, if installed,
family seats. Within the left family seat foot well. remove the floor carpet and forward inspection plate. Models
with a one piece baggage area floor panel, remove the complete paneland those with a split floor panel. remove
only the left panel. Remove the access door to the aft section of the fuselage from the rear wall of the baggage
area.

2. If not previously accomplished, mark the upper set of cable ends to facilitate reinstallation
and, with the trailing edge of the horizontal stabilator in the down position, loosen and disconnect both
turnbuckle barrels (5) in the aft section of the fuselage at station 172.0.

3. Remove the cotter pin cable guards from the pulley brackets aft of rear baggage area at station
159.0

4. Remove the cotter pin cable guard from double pulley bracket on the aft side of rear spar
support bulkhead at station 138.5.

5.  Remove the cable guard (9) from the pulley cluster aft of the main spar at station 115.75 by
withdrawing cotter pin from one side and removing the guard.

6. Remove the two cable guards (9) from the pulley cluster located beneath the floor panel at the
forward bulkhead at station 51.5 by withdrawing cotter pin from one side and removing the guard.

7. Disconnect the cable from the cable attachment fitting on the control wheel column by
removing the cotter pins from the fitting arm. (Refer to Figure 5-1.) .

8. Remove the stabilator controi cable pulleys under each normal control column behind the
forward fuselage bulkhead and forward of the instrument panel by removing the pulley boits and nuts.

9. Draw the cable forward through the fuselage.

Issued: 12/29/72 SURFACE CONTROLS
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b. The following procedure may be used to remove the aft control cables that
begin at fuselage station 172. 0 and route aft to the balance arm (30) of the sta-
bilator.

1. Remove the access plate from the right rear side of the fuselage just
ahead of the stabilator by removing attaching screws.

2. In airplanes with Serial Nos. 30-1 to 30-852 inclusive and 30-854 to
30-901 inclusive, remove the back panel access door from the rear wall of the
baggage compartment. In airplanes with Serial Nos, 30-8533, 30-902 and up,
remove the right rear family seat, if installed, and the back panel access door
from the baggage area,

3. If not previously accomplished, mark the upper set of cable ends to
facilitate reinstallation and, with the trailing edge of the horizontal stabilator in
the down position, loosen the murnbuckles (S) at station 172.0.

4. Remove the fork end straps (32) of the cable from the balance arm (30)
of the stabilator by removing cotter pin, nut, washer and bolt.

5. Remove pulleys from the top and/or bottom brackets at stations 233.0
and 235. 0 respectively by removing nuts, bolts and bushings,

6. Draw the cables aft ourt of the fuselage,

5-17. INSTALLATION OF STABILATOR CONTROL CABLES, {Refer to Figure
3-3.)

a. To install the aft stabilator control cahles that route from the balance arm
{30) to fuselage station 172. O, the following procedure may be used:

1. Place the aft cables within the fuselage from the right rear accessopen-
ing with the turnbuckle end of the cables extended forward.

2. Connect the fork end straps (32) of the upper and lower cables to the
balance arm (30) by insertng the bolts from the left side through the washers,
straps. bushings and balance arm andinstalling the nut and cotter pinon the right
side of the balance arm,

3. With the cables riding in the pulley grooves, install the upper pulley in
its bracker at station 232. 0 by inserting the bolt from the right side through the
bracker and pullevy bushing, and installing the nut, Install the lower pulley at’
staticn 233. 0 by inserting the bolt from the left side and tightening the nut,

4. If the forward cables are installed, connect the upper and lower aft
cabile ends to the jorward cables using turnbuckles (3).

5. The rfollowing procedure may be used to install the forward cubles that
connect the control column assembly with the ait control cables:

1. Identify the left cable length by measuring approximately 131 inches
from the thimble of the unpainted cable end to the swaged ball on the cable.

2. Connect the swaged ballof the 131 inch cable lengthto the cable artacn-
ment fitting by means of cotter pins through the arm of the fimming. (Refer o
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Figure 5-1.)

3. With the attached length in the pulley grooves. install the pulleys in their brackets immcdialel).
under the left side control column at the forward bulkhead and just forward of the instrument panel.

4. ldentify the swagged ball that connects to the right cable attachment fitting approximately 178
inches from the thimble of the painted end.

5. Install the pulieys beneath the right side control column by stringer the cable from the pulley
just ahead of the instrument panel and beneath the left control column to the bracket beneath the right control
column at the forward bulkhead.

6. With the cable in the groove of the right side forward pulley. install the pulley with bolt and
nut.

7. Connect the swagged ball to the right control column cable attachment arm with cotterpins.

8. With the cable in the pulley groove, install the remaining pulley in its bracket beneath the right
side control column just forward of the instrument panel. '

9. Determine that the cable section from the pullev bracket just forward of the instrument panel
beneath the right side control column runs under the opposing cable section midway between the left and right
control columns.

10. With the cable in the pulley groove, install the pulley in the lower bracket at the forward bulk-
head and beneath the left control column by installing bolt and nut.

1l. Draw the cable ends down and under the pulleys at the floor and forward bulkheads and
through the pulley grooves aft of the main spar and back panel towards station 172.0.

CAUTION

When stringing the cables on the front pulley cluster just aft of the
firewall, be sure to thread cable in the pulley groove and not over top
of either the front or bottom cable guards. (Referto Figure 5-5. View

A-A.) .

12. Connect the forward and aft stabilator cables at station 172.0 with the use of turnbuckles (5).
¢.  Set cable tension per Table V-l and check rigging and adjustment per Paragraph 5-20.
d. 1nstall floor panels, carpets, seat tracks. seats, access plates and access door.

5-18. REMOVAL OF STABILATOR TORQUE TUBE ASSEMBLY. (Refer 1o Figure 5-5.) Removal of
the stabilator torque tube may be accomplished by the following procedures:

a. Remove the access plate from the right rear side of the fuselage forward of the stabilator.

b. Remove the top and bottom tail cone fairings.

c.  Disconnect the control cables from the balance arm (30) by removing cotterpins. nuts, washersand
bolts connecting the fork end straps (32) at the forward end of the balance arm.
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d. Disconnect the aft end of the control rod (35) from the stabilator trim tab horn at the underside of
the stabilator by removing nut. washers and bolt.
e. Remove nut, washer and beolt from the stabilator rear spar attachment fitting where the two
stabilator halves are joined at the airplane centerline.
f.  Disconnect the left and right stabilators from the stabtlator torque tube bv removing the nuts.
washers and four bolts (¢t} from the torque tube. Puil each stabilator outward from the torque tube.
g.  Separate the tab control beilcrank (34) from the stabilator bearing biocks (40) by removing cotter
pins, bolts, washers and nuts. (It is not necessary to further disassemble this unit.)
h. Remove the stabilator bearing block reinforcement channels by removing nuts and washers from
the bolts of the bearing block.
i.  Remove the bolts from the right stabilator bearing block and the bottom bolt from the left bearing
block. The top bolt need not be removed from the left bearing block. Mark top for proper reassembiy.
j.  The entire torque tube and counter balance assembly can be removed from the airplane by pulling
the stabilator torque tube rearward and rotating the right end of the tube downward to pass the rudder arm.
k. Remove the components of the torque tubc assembly noting the position of parts for proper
reassembly and use the following procedure:
1. Remove the left bearing block {40) by tapping with a soft mallet. Note shims (P/N 80122-84 on
inboard side of bearing block.
2.  Remove stop assembly (38) by removing nuts and bolts.
3.  Remove the counter balance arm assembly by removing nut and bolt at the aft end of the
balance arm.
4. Remove the right bearing block assembly noting the shims.
5. Remove the horn assembly (41) from the tube by removing nuts and bolts.

- 5-19. INSTALLATION OF STABILATOR TORQUE TUBE ASSEMBLY. (Refer to Figure 5-5j.

Installation of the stabilator torgue tube may be accomplished by the following procedure:
a. Install the components of the torque tube by the following steps:
1. 1n case an old counter balance horn (41) or stop assembly {38) is tu be installed on a new
stabilator tube, the holes of the tube must be line reamed for fit by the following procedure:

{a) Position the counterbalance horn or stop collar in place on the tube and tnsert a
locating pin into one set of holes for alignment. (Pin, Part No. 25034-00is required for the
horn and pin. Part No. 25034-02 1s required for the stop collar.)

(b) Line ream the other seat of holes from one side of the tube to and through the other side.
{Ream horn attachment hole 1o 0.3120/0.3130 of an inch and collur attachment hole 1o
0.2465,0.2475 of an inch.)
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Figure 3-3, Stabilator and Stabilator Trim Controls
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Figure 5-5. Stabilator and Stabilator Trim Controls (cont.)
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(c) Insert a bolt in the reamed holes and repeat the process after re-
moving the locating pin.

2. In case a new counter balance horn or stop assembly is to be installed
on an old stabtlator tube, one side of the holes in the counter balance horn or
stop collar must be reamed to 0.3120/0.3130 of an inch for the horn or 0.2465/
0.2475 of an inch for the collar before positioning the component on the tube, then
use the following procedure:

(a) Insert a locating pin into one set of holes for alignment. (Pin, Part
No. 25034-00, is required for the horn and pin, Part No. 25034-02, is required
for the stop collar.)

(b) Line ream the far side of the tube by entering from the reamed side.

(c) Insert a bolt through the reamed set of holes, then line ream the
remaining far side of the component by entering from the reamed side.

3. In case old components are to be installed on an old tube, no reaming
is necessary.

4. Position the balance horn on the center of the torque tube and install
bolts (ct) with the heads forward. Install washers and nuts, then torque.

5. Install the swp collar assembly on the left side of the torque tube with
the head of the inboard bold (ct) forward and the head of the outboard bolt aft.
Install nuts and washers, then torque.

6. lnstall the counter balance arm (30) in the horn and secure with bolt (ct)
and nut.

7. Install bearing blocks (40) on the torque tube. When insmlling the bear-
ing blocks it s necessary that there be a dimension of 8.62 inches between the
centers of the bearing blocks. Maintain this dimension by placing the necessary
shims (P/N 80122-84) equally between each bearing and tube collar. Tap the
bearing blocks on thetorque tube with a soft malletmaintaining a snug fit berween
bearing block, shims and collar.

b. With the top bolt of theleft bearing block in place, slide the counterbalance
arm into the aft end of the fuselage with the left side of the torque tube verticai
to pass the rudder arm. Rotate the tube counterclockwise into position. Place
the three remaining bolts in the bearing blocks.

c. Install the bearing block reinforcement channels by installing washers and
nuts on the bolts of the bearing blocks.

d. Install the bolts, washers and nuts that secure the lower reinforcement
channel to the tab drum support bracket.

e. Connect the tab control bellcrank (34) to the stabilator bearing blocks by
installing boits, washers, nuts and cotter pins.

f. Slide the left and right stuabilawr halves onto the torque tube and secure
with bolts (ct), washers and nuts, then torque.

SURFACE CONTROLS
Issued: 12/29/72

1H10




T

PIPER TWIN COMANCHE SERVICE MANUAL

g Install the bolt, washer and nut that joins the two halves at the stabilator rear spar
attachment fitting.

h. Check stabilator balance per Checking and Balancing Stabilator, Section V.

i. Connect the aft end of the control rod (35) with the stabilator trim tab horn by
installing bolt, washer and nut at the stabilator underside.

j. Connect the control cable fork end straps (32) with the balance arm (30) by
installing bolts, bushings, washers, nuts and cotter pins near the forward end of the balance
arm.
k. Check Stabilator Rigging and Adjustment per Paragraph 5-20.

. Install the top and bottom tail cone fairings and access plate on the right rear side of
the fuselage forward of the stabilator.

5-20. RIGGING AND ADJUSTMENT OF STABILATOR CONTROLS.
a. Level the airplane, (Refer to Leveling, Section L)
b. To check and set the correct degree of stabilator travel, the following procedure may
be used:
1. Check the travel by placing a rigging tocl on the upper surface of the stabilator
as shown in Figure 5-6. (This tool may be fabricated from dimensions given in Figure 5-19.)
2. Set on a bubble protractor the number of degree up travel as given in Table V-]
or Table V-IA and piace it on the rigging tool. Raise the trailing edge of the stabilator and
determine that when the stabilator contacts its stops, the bubble of tne protractor is
centered.

NOTE

The stabilator should contact both of its stops before the
control wheel contacts its stops.

-

3. Set on the protractor the number of degrees down travel as given in Table V-] or
Table V-IA and again place it on the rigging tool. Lower the trailing edge of the stabilator
and determine that when it contacts its stops, the bubble of the protractor is centered.

4. Should the stabilator travel be incorrect in either the up or down position.
remove the tail cone fairing by removing the attaching screws and with the use of the
stabilator rigging tool and bubble protractor, turn the stops located at the left bearing block
of the torque tube in or out (Refer to Figure 5-5) to obtain the correct degree of travel.

5. Ascertain that the locknuts of the stop screw are secure and reinstall the tail
cone fainng.

SURFACE CONTROLS
Issued: 12/29/72

1H11



PIPER TWIN COMANCHE SERVICE MANUAL

AIRCRAFT

1. BUBBLE PROTRACTCR
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4. STABILATOR PARALLEL TOG OF AIRCRAFT.

Figure 5-6. Stabilator Rigging Tool

c. To check and set stabilator control tension, and neutral relation of the control
wheels with the stabilator. the following procedure may be used:

1. Ascertain that the stabilator balance (Refer to Checking and Balancing
Stabilator. Section IV) and travel are correct.

2. Remove the access panel from the rear wall of the baggage compartment or area.

3. Position and maintain the stabilator in a neutral position with the use of the
bubble protractor set at zero and placed on the rigging tool.

4. With the stabilator neutral. check that the control wheel is neutral fore and aft.
and the control cable tension is correct as required in Table V-I or Table V-IA. Neutral
position of the control wheel is 7.88 inches from the metallic surface of the instrument
panel as measured along the underside of the control column to the wheel.

5. Should the neutral position of the conurol wheel and/or cable tension be
incorrect. adjust the tumbuckles in the aft section of the fuselage to obtain correct position
and tension. With this corract. the tumbuckles should be positioned approximately at
station 172.5 to assure turnbuckle clearances.

d. Check and. if required. adjust the stabilator control extension spring located in the
extreme aft portion of the tuselage to obtain 1.25 inch extension of the spring with
stabilator stops at correct adjustment and control wheel at the full forward position. Access
to the spring is gained by removing the access panel located on the nght side of the tuselage
iust forward of the stabilator.

g. Check the full travel or the control wheel with relation to the full trave! of the
stabilator to determine that the stubiator contacts its stops before the control wheel
contacts its stops.

f. Check safety of turmbuckles and bolts.

g. Remove the airplane from jacks.

. Install access plates and panels.
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. $-21. STABILATOR TRIM CONTROLS.

5-22, REMOVAL OF STABILATOR TRIM CABLES AND CONTROL. (FORWARD).
(Refer w Figure 5-3.)

a. Remove the trim crank handie (23) from the overhcuad light panel by press-
ing upward on the light panel near the crank stem (27) and removing the clip from
the stem.

b. Remove cabin light panel from cockpit overhead by removing attaching
SCrews.

¢. In airplanes with Serial Nos. 30-1to 30-852 inclusive and 30-854 to 30-901
inclusive, remove the access door from the rear wall of the baggage compart-
ment. In airplanes with Seriai Nos., 30-833, 30-902 and up. reniove the right
rear family seat, if installed, and remove the back panel access doour from the
baggage area.

d. Trim cables (2) may be blocked to prevent the unwrapping of cables from
the trim drum by removing the lower tail cone fairing and blockinu the cabies at
the trim drum as shown in Figure 5-7. .

e. Disconnect the forward control cable end from the rear ccntrol cable by
disconnecting the forward turnbuckle in aft area of the ruselage ar station 199.0.

f. To facilitare withdrawal of cable through the tube guides (8) withinthe cock-
pit headliner, the following procedure may be used:

. f 1. If the cable is to be reused, split the neopress sleeve and remove the
- thimble at one end of the forward cable. '
2. If the cableis not to be reused, it mayv be cut just forward of the sleeve,

Figure 3-7. Methods of Blocking Trun Cables
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g. Draw the cable end forward from aft area of the fuselage to and through the trim servo, if installed
around the pulleys at the trim handle and back to the aft area of the fuselage.
h. The stabilator trim stem (27) and pulley assembly may be removed by the following method:
I.  Remove the trim crank (25) lower support (26) from the cabin overhead by removing screws.
2.  Remove the stem by removing the roll pin (28) from pulley.
3. © Remove the pulley.

NOTE

The trim screw and pulley assembly should be installed by reversing
this procedure prior to installation of stabilator cables.

5-23. INSTALLATION OF STABILATOR TRIM CONTROLS AND CABLE (FORWARD). (Referto
Figure 5-5.) One of two procedures may be used for installing the forward cables according to knowledge of
cable length. The first procedure should be followed for cables of pre-determined length such as old cables that
are to be reused, and new cables measured to the correct length of the old. The second procedure should be
used if the old cable is damaged or cut and the replacement is of undetermined length.

a. For cables of known length, the following procedure should be used:

. Draw the cable end forward from the pulley located directly aft of the aft wall of the cabin area
at station 157.0, through the cable guide tube (8) and around the double pulley and idler pulley of the trim
crank (25) at station 87.5. Draw the cable end aft through the guide tube and through the pulley groove at
station 157.0 to the aft section of the fuselage.

2. Swage the sleeve to the cable with the thimble and turnbuckle end installed.

3. Connect the forward cable end(s) to the aft cable by connecting the turnbuckles in the aft
section of the fuselage at station 199.5.

b. For cables of undetermined length, the following procedure should be used:

I. Draw the cable end forward from the pulley at station 157.0 through the guide tube (8), aroun’
the double pulley and idler pulley at station 87.5 and aft through the guide tube and the pulley at station 157.
to the aft section of the fuselage.

2. Connect the forward cable end to the corresponding aft cable end by rotating the turnbuckle
barrel until threads on each end are showing.
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3. Assemble the eye thimble and sleeve and connect the ends of the aft and forward cables 1o the
barrel with three or four threads.
4. Draw the free cable end until it is tight and clamp the cable so that it will not damage the cable
or slip back.
S.  Crank the trim a few times to seat the cable on the drum and pulleys.
6. Draw the free end of the cable to approximately the required cable required cable tension.
(Refer to Table V-1.)
7. Swage the sleeve to the cable and reset the cable tension.
8. Cut off the remaining cable.
¢. If a trim servo is installed, separate the left trim cable at the turnbuckle in the aft section of the
fuselage at station 199.0.
I. Add a cable splice to the forward cable end just separated to compensate for the figure eight
wrapping of the trim servo.
2. Lower the trim servo from its bracket by removing attaching bolts, washers and nuts.
3. Remove the cable guard bracket from the trim servo drive pulley by removing screws.
4. Raise theidler pulley above the fixed cable guards on the right side by removing the pulley bolt.
5. Install the pitch trim servo by passing a portion of the servo up through the cutout in the
mounting bracket and attaching the servo with bolts, washers and nuts.
6. Route trim cable from the forward part of airplane around the top of the drive pulley groove to
and around the idler and back to the lower groove of the drive pulley.
7.  Reinstall idler with cable routed around it in a figure eight.
8.  Reinstall cable guard bracket on top of the trim servo by installing screws. Position the bracket
within 0.032 of an inch of the pulley.
d. Connect the forward cable end with aft cable aft the forward turnbuckle.
e. Install the light panel on the overhead at the trim crank stem with attaching screws.
f.  1nstall the trim crank handle by placing the handle on the crank stem and pressing upward.
g.  Set cable tension per Table V-1 and check rigging and adjustment per paragraph 3-26. Safety all
turnbuckles.

Issued: 12/29/72 SURFACE CONTROLS

1H135



PIPER TWIN COMANCHE SERVICE MANUAL

5-5.)

a. In airplanes with Serial Nos. 30-1 to 30-852 inclusive and 30-854 to 30-90! inclusive, remove the
access door from the rear wall of the baggage compartment. In airplanes with Serial Nos. 30-853, 30-902 and
up. remove the right rear family seat, if installed, and remove the back panel access door from the baggage
area.

b. Remove the access plate from the right rear side of the fuselage forward of the siabilator by
removing the attaching screws.

¢. Remove the tail cone fairings by removing the attaching screws.

d. Block the aft cables at trim screw assembly to prevent the unwrapping of the cable from the drum.
The cables may be blocked as shown in Figure 5-7.

e. Remove screw cable guards and bushings from the pulley bracket which is attached 1o the bulkhead
aft of the stabilator balance weight at station 239.2 by removing nuts.

f. Mark one set of cable ends in the aft section of the fuselage at station 199.0to facilitate installation,
then disconnect turnbuckles by rotating their barrels.

g. Disconnect the trim tab control screw assembly from the tab control bellcrank assembly (34) by
removing the cotter pin, castellated nut, washers and bolt from the bellcrank at the upper end of the control
screw station 265.6.

h. Separate the lower bearing block brace from the bracket support assembly by removing four bolts,
washers and nuts.

i. Remove the control cable drum housing (10), trim drum (16), and control screw (11) with stops by
removmg cotter pins, castellated nuts, and washers from both sides of the bracket support assembly.

j. Draw the trim drum, bracket drum and cables out of the fuselage from the rear. The support
brackets may be pried apart slightly to allow passage of the drum housing with angle (15) and bolts installed.

5-24. REMOVAL OF STABILATORTRIM SCREW AND CABLE ASSEMBLY (AFT). (Referto Figur'

5-25. INSTALLATION OF STABILATOR TRIM SCREW AND CABLE ASSEMBLY (AFT). (Referto

Figure 5-5.) ﬂ.

a. Place the forward ends of the aft stabilator trim cable within the fuselage and draw them forwar

b.  With the cable evenly wrapped and blocked on the trim drum (16), install the trim screw assembly
between its support brackets with washers, bolts, castellated nuts and cotter pins. Only a snugfit is needed. Be
sure that the side bolts are inserted in the housing support angles (15) with the threads outward. The support
brackets may be pried apart slightly to admit the drum housing support angles with bolts.

c. Install nuts, washers and bolts connecting the lower bearing block brace to the support brackets.
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d. Connect the turnbuckles to the forward trim cables in the aft section of the fuselage station 199.5
. and set cable tension given in Table V-L.
e.  With the cables still evenly wrapped and the turnbuckles parallel, turn the trim screw until 0.350 of
an inch is between the upper screw stop (14) and the top of the drum housing {(10).
f.  Connect the trim screw {1 1) with the tab control bellcrank assembly (12} by installing bolt, washers,
castellated nut and cotterpin to a snug fit at the upper end of the screw.
g. Remove the blocks holding the trim tab cables.
h. With primary tension gained by rotating the turnbuckles, continue rigging and adjustment
beginning with step f, paragraph 5-26.
i.  Install cable guard screws with bushings and nuts at the pulleys of station 239.2,
j. Install tail cone fairings and on the right side of the fuselage forward of the stabilator. Install the
access plate with attaching screws.
k. Install the access door and, if removed, install the right rear family seat to the baggage area.

a. Level the airplane. (Refer to Leveling, Section 11.)

b. Remove tail cone fairing from fuselage by removing the attaching screws.

c. In airplanes with Serial Nos. 30-1 to 30-852 inclusive and 30-854 to 30-901 inclusive, remove the
access door from the rear wall of the baggage compartment. In airplanes with Serial Nos. 30-853, 30-902 and
up, remove the family seat, if installed, from the right rear of the baggage area, then remove the access door
from the back panel.

d. Determine that the turnbuckles in the aft section of the fuselage at station 199.0 are parallel and that
-the trim tab cable is evenly wrapped on its drum.

e. If cable drums are not equally wrapped and the turnbuckles are not together, the drums must be
removed and re-wrapped. Refer to paragraph 547 for wrapping of the drum.

. - f.  Measure a space of 0.350 inch between the upper screw stop {14) and the top of the trim drum

5-26. RIGGING AND ADJUSTMENT OF STABILATOR TRIM. (Refer to Figure 5-5.)

housing (10). If the required distance is lacking, use the following procedure:
1. Disconnect the irim screw (11) from the bellcrank (12) by removing cotterpin, castellated nut,
- washers and bolt.
" 2. With trim cables evenly wrapped and holding the trim drum (16), rotate the trim screw to
obtain 0.350 of an inch, then reconnect the trim screw and bellcrank with nut, washers, bolt and cotterpin.
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g. Ifthe stabilator tab is not aligned with the neutral stabilator, disconnect the stabilator tab actuato
rod (35) from the bellcrank (34) by removing cotterpin, castellated nut, washer and bolt.

h. Loosenjam 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 by disconnecting
the rod at the trim tab and holding the end between your fingers, try
to turn the rod from side 1o 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.

1 Connect the tab actuator arm to the belicrank at the rod end bearing with bolt, washers, castellated
nut and cotterpin.

j.  Withstabilator in neutral position, turn the trim in each direction to screw stops to check tab angle
as given in Table V-1 and also check minimum number of wraps left on the drum. (Minimum allowable is one
and one quarter turns.)

5-27. REMOVAL OF TRIM INDICATOR AND WIRE. (Refer to Figure 5-5.)

a. Remove the lower tail cone fairing by removing attaching screws.

b. Remove the trim crank handle (25) from the overhead light panel by pressing upward on the panel
near the crank stem (27) and removing the clip from the stem.

c. Remove light panel by removing attaching screws. .

d. Remove bolt and nut holding the indicator assembly to the bulkhead at station 89.0.

e. Remove screw holding indicator pointer (21) and forward spring (19) to the tube (20).

f.  Slide the tube aft from its placard brackets (18) and aft of station 88.8 then unwrap the indicator
wire (23) from the tube or tap out the roll pin.

g Disconnect indicator wire from the lower bellcrank arm (42) at station 263.8 by unwrapping and
drawing the wire from the fuselage.

5-28. INSTALLATION OF TRIM INDICATOR AND WIRE. (Refer to Figure 5-5.)

a. Draw the indicator wire {23) into the fuselage through the guide tubes to station 88.8.

b. Secure the forward end of the indicator wire to the aft end of tube (20) by wrapping the wire to the
roll pin at the aft end of the indicator tube.

c.  Slide the indicator tube forward into the placard brackets (18) and secure the pointer (21} and
forward spring (19) to the tube with a screw.
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d. Imstall the bolt and nut holding the indicator assembly to the bulkhead at station 89.0.

e.  With the stabilator in neutral, align the stabilator tab and stabilator, then draw the wire until the
pointer indicates neutral and wrap the aft end to the belicrank indicator rod (42).

f.  Install the light panel with attaching screws.

g. Install the crank handle (25) by first installing the attachment clip on the crank and then pushing the
handle onto the stem (27) while pressing upward on the light panel.

h. Install the lower tail cone fairing by installing the attaching screws.

5-29. RUDDER AND STEERING PEDAL ASSEMBLY.

5-30. REMOVAL OF RUDDER AND STEERING PEDAL ASSEMBLY. (Refer to Figure 5-8.)

a. Disconnect the rudder control cables (21 and 19) from the pedal assembly at station 50.0 by first
rotating the barrels of turnbuckles (22), and then disconnecting the fork ends by removing nuts, washers and
bolts.

b. Disconnect the right (11} and left (2) steering rods from the rudder pedaltorque arms (15 and 10) by
removing attaching screw and nut.

c.  Disconnect the toe brake cylinder assemblies (4 and 7} from the brake idler links (3 and 14) by
removing the cotterpin, castellated nut, washer and bolt.

d. To loosen the two halves of the torque tube (12), remove the two bolts (8) that secure the right
inboard pedal {10) 1o the torgue tube.

e. Disassemble the right (9) and center (13) bearing blocks by removing the lockwires and cap bolts.
Note the number of shims between the blocks.

f.  Compress the two halves of the torque tube assembly by sliding them together before removal. The
torque tube will then be free of the left bearing block (I).

g. Take the pedal assembly out from the left side over the wheel well.

5-31. INSTALLATION OF RUDDER AND STEERING PEDAL ASSEMBLY. (Refer to Figure 5-8.)
a. Lubricate and assemble the torque tube assembly (12) with the right inboard pedal (10} and brake
pedals (17), idler links {3 and 14) and connecting rods (16 and 18). Do not bolt the torque tube at the right

. inboard pedal at this time. Ascertain that there is a measurement of 8.81 inches between the attachment holes

of the left toe brake connecting rods (16 and 18) in airplane with Serial Nos. 30-2 to 30-558 inclusive. In
airplanes with Serial Nos. 30-559 and up, the adjustment of the toe brake connecting rods should measure 8.56
inches between holes.

b.  Place the pedal assembly into position from the left inside of the fuselage and slide the tube into the
left bearing block (1).
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Figure 5-3. Rudder Pedal Installation
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¢. Install the center (13) and right
bearing blocks (9). Use shims (.010, P/N
41371-02; 015, P/N 41371-03; .032, P/N
4137104) as required between bearing
blocks to allow the tube a spug fit yet be
free to rotate. :

d. Instail bolts (8) that secure the righ
side inboard pedal (10) to the torque tube.

e. Install lockwires in cap bolts of the
bearing blocks.

f. Secure the steering rods (2)and (11)
to the center set of rudder pedal torque
arms (10 and 15) by installing screws and
nuts. The heads of the screws should be
outboard. 2. reves Tose

g. Connect the brake cylinder 3. TOE BRAKE PaD
assembly (4 and 7) to the toe brake links (3
and 14) with bolts, washers, castellated nuts  Figure 5-9. Adjustment of Brake Pedal
and cotter pins.

. For the left and/or right rudder pedals with toe brakes, check that there is 1.50
inches between the aft surface of the pedal tube (2)and the aft surface of the toe brake pad
(3). (Refer to Figure 5-9.) Adjust the clevis bolt (6) at the top of each brake cylinder by
removing the cotter pin, nut, washer and bolt and rotating the clevis to the desired
adjustment. Reconnect the clevis when adjusted and tighten jam nut.

i. Connect the fork ends of the tumbuckles (22) to the arms of the torque tube
assembly with bolts, washers and castellated nuts.

j-  Rotate the tumbuckle barrels until required tension is reached as given in Table V-1
and check rudder adjustment as given in Paragraph 5-37. Safety the turnbuckles.

5-32. RUDDER CONTROLS.

5-33. REMOVAL OF RUDDER CONTROL CABLLS. (Reter to Figure 5-10.) To remove
the rudder control cable assembly, use the following procedure:

a. Remove the scuff plate, fold back the carpet. and remove tiw floor panel at the lett
side of the wheel well.

b. In airplanes with Serial Nos. 30-1 to 30-832 inclusive and 30-834 to 30-90}
inctusive. remove the rear seat bottom. Remove carpets and floor panel from the bugguge
compartment and remove the access door to the aft section of the fuselage from the back
panel. In airplanes with Serial Nos. 30-853, 30-902 and up, remove the rear seats and family
seats. it installed. Remove the carpets and floor panels aft of the main spar and remove the
avcess door of the back panel.

¢. Remove the tail cone fairings by removing the attaching screws.

d. Remove the access panel from the right rear side of the fuselage at station 233.0.

¢. Relieve rudder cable tension by rotating one of the two vertical tumbuckles
attached to the pedal assembly at the forward cabin bulkhead.

SURFACE CONTROLS
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f.  Remove the cable guards from the pulley clusters at the forward cabin bulkhead at station 52.0 and
directly aft of the main sparat station 115.0 by removing the cotterpins and withdrawing the cable guard tubes.

g.  Remove the cotterpin cable guards from the pulley brackets located on the aft side of the wing rear
support bulkhead (left cable only) at station 137.0 and at the bulkhead just aft the stabilator balance weight at
station 238.0.

h. On aircraft equipped with the rudder-aileron interconnect system, slip the left and nght inter-
connect cables from the larger springs they are attached to, then remove the clamps that attach the large
springs to the rudder cables.

i,  Separate the rudder control cable from the rudder pedal arm by rotating the required vertical
turnbuckle barrel attached to the pedal assembly at station 50.0.

j.  Disconnect the cable from the rudder horn (21) by removing the cotterpins, nuts, washer and bolt
(20).

k. Draw the cable aft out of the fuselage.

5.34. INSTALLATION OF RUDDER CONTROL CABLES. (Refer to Figure 5-10.)

a. Draw cable into fuselage from the tail section, over the pulley at the bulkhead just aft of the
stabilator balance weight to station 239.0; under the pulley just aft of the baggage area at station 158.0(the left
cable only, over the pulley at station 137.0); under the pulley just aft of the main spar at station 115.0 at the
forward cablin bulkhead at station 52.0.

CAUTION

When stringing the cables on the front pulley cluster just aft of
firewall, be sure the thread cable in the pulley groove and not over
top of either the {ront or bottom cable guards. (Refer to Figure 5-10,
View A-A))

b. Connect the cable end to the rudder horn (21) at station 260.0 with bolt, washer, castellated nut and.
cotterpin (20) to a snug fit. Allow the cable end to rotate freely.

c. Connect the end of the cable to the arm of the pedal assembly at station 50.0 by assembling the turn-
buckle.

d. Install cable guards at stations 52.0and 115.0 by inserting the guards into bracket holes and securing
with cotterpins.

e.  Install cotterpin cable guards at stations 137.0 and 238.0.

f.  Check rudder travel and cables to assure that not binding occurs.

g.  Set cable tension per Table V-1 and rig and adjust the rudder controls per Paragraph 5-37.

h. Safety the turnbuckles at the forward cable bulkhead.

i.  On aircraft equipped with rudder-aileron interconnect system, attach the large springs (10) to the
rudder cables at the swagged balls by means of clamps (11). If the aircraft is equipped with the Airflow
Modification Kit, the springs (10) are attached to the rudder cables by means of clamps (10) spaced as shown in
Sketch C, then slip the looped ends of the interconnect cables over the other end of the springs (10).
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j. Insure the interconnect cables are riding in their pulley grooves then adjust the
tumbuckle (9} so that the springs (10) have .06 inch extension with rudder and ailerons in
neutral position. The length of the left spring may be increased up to .38 inch to allow the
aileron controls to spring back approximately equai amounts from right and left stops with
the rudder controis heid in neutral position.

k. Install the removed floor panels, carpets, scuff plate, access door, access panel, seats
and tail cone fairings. )

5-35. REMOVAL OF RUDDER HORN. (Refer to Figure 5-10.)

a. Remove tail cone fairings by removing attaching screws and washers.

b. Relieve rudder cable tension by rotating the turnbuckle of one cable near the
forward cabin bulkhead at station 50.0.

c. Remove cable ends (19) from rudder hom (21) by removing cotter pins, castellated
nuts, washers and bolts (20).

d. Disconnect tail light wire located at the top of the vertical fin by releasing the quick
disconnect.

e. Disconnect the trim control rod (32) from the left side of the rudder homn by
removing the cotter pin, castellated nut, washer and bolt.

f. Remove the cotter pin, castellated nut, washer and bolt (23) holding the rudder
horn to the hinge bracket.

g. Disconnect the rudder from the two remaining hinge brackets in the verticai fin by
removing castellated nuts, washers and boits.

h. Move the rudder to the right or left and upward to separate the hinge brackets.

i. Separate the rudder homn from the rudder torque tube assembly by removing nuts,
washers and bolts (20). Slide the horn from the torque tube.

"5-36. INSTALLATION OF RUDDER HORN. (Refer to Figure 5-10.)

a. Attach the rudder hom (21} to the rudder torque tube with bolts, washers and nuts
at the torgue tube base.

b. Align the holes for the hinge bolt in the horn with the hole in the hinge bracket
while aligning the bracket holes of the rudder with those in the vertical fin.

c. Install the bolts, washers and castellated nuts in the three hinge bracket holes.

d. Connect the tail light on the rudder with the wire in the top of the vertical fin by
means of the quick disconnect.

e. Connect the control cable ends (19) to the rudder horn with bolts, washers,
castellated nuts and cotter pins to a snug fit.

f. Join the rudder trim control rod (32) to its attachment hole on the left side of the
rudder horn with bolt, washer, castellated nut and cotter pin.

g. Set cable tension per Table V-I and check rigging and adjustment of the rudder
controls per Paragraph 5-37.

h. Check the free travel of the rudder and cables, then secure the tumbuckles near the
forward cabin bulkhead at station 50.0 with safety clips.

SURFACE CONTROLS
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Figure 5-11. Claming Rudder Pedals In Neutral Position

5-37. RIGGING AND ADJUSTMENT OF RUDDER CONTROLS.

a, Ascertain that the nose gear is properly aligned with the rudder pedals according to Alignment o
Nose Landing Gear, Section VII.

b. Check. and if required, adjust rudder for neutral alignment with relation to neutral position of the
rudder pedals, and cables for correct tension as required in Table V-1or Table V-1A. The following procedure
may be used:

I. 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 3-11.

3. If not previously removed, remove the tail cone fairing by removing attaching screws.

4.  Ascertain that rudder trim bungee is in neutral position, (1.437 of exposed rudder trim bungee
screw surface as shown in Figure 5-10, Sketch F).

5. Install a small diameter rod on to the bottom of the rudder at the trailing edge. (Refer to Figure
5-12)

6. Apply masking tape on 90° to airplane centerline, between stabilator halves immediately
beneath rod inserted on rudder. On tape, mark the airplane centerline (stabilator trim control rod) and a line
1/4 inch to right of centerline. (Refer to Figure 5-12))

7. With rudder pedals clamped, check that the rod in the rudder aligns with aircraft centerline
and cable tension is correct. (Refer to Table V-1.) On PA-30 aircraft Serial Nos. 30-1 to 36-2000incl. with Atr-
flow Modification Kit 760 409 or 760 504, the rudder should be rigged so that with the pedals clamped the rod
in the rudder should align with the point 1/4 inch outboard of aircraft centerline as established in Step 6, and
cable tension is correct. (Refer to Table VI-IA.) (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.

¢. To check and adjust rudder travel, proceed as follows:

Issued: 12/29/72 SURFACE CONTROLS

112




PIPER TWIN COMANCHE SERVICE MANUAL

. RUDDER

1
2. RUDDER HORN STOP BOLT
FABRICATED ROD 3. RUDDER HORN
L]
1)

RUDDER

RUDDER HORN
STABILATOR TAB ACTUATOR ARM
RUDOER HORN STOP BOLTS

W

. MASKING TAPE
. FABRICATED ROD

Figure 5-12. Determining Neutrai Figure 5-13. Checking Rudder Travel
Rudder Position

1. At a distance of 6.52 inches (6.87 inches right and 6.44 inches left on aircraft with Airflow
Modification Kit installed) outboard from the centerline of the airplane 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 paralle] to the airplane’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 attached to 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 5-13.)

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 propetly rigged per Paragraph 5-45 and contact controlrod
1o 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 point not intersect the inboard edge of the tape, check for interference at the rudder
horn and the nose gear travel stops.

9. Ifinterference 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.
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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.
d. Check safety of turnbuckles and bolts.
e. Remove pointer rod and install access panels and plates and tail cone fairing.

5-38. RUDDER TRIM CONTROLS.

5-39. REMOVAL OF RUDDER TRIM SCREW AND CABLE ASSEMBLY (FORWARD). (Refer to
Figure 5-10.)

a. Remove seats, seat tracks, carpets and floor panels from the left side of the fuselage so that the rub
blocks at the bulkheads under the floor panels can be separated. This can be accomplished in the following
manner:

1. In airplanes with Serial Nos. 30-2 to 30-852 inclusive and 30-854 to 30-901 inclusive, remove
the floor panels from the left side of the fuselage between the forward bulkhead and main spar from station
66.5 to 113.8. Within the baggage compartment, remove the carpets and floor panel and from the rear wall
remove the access door to the aft section of the fuselage.

2. In airplanes with Serial Nos. 30-853 and 30-902 and up, remove the floor panels from the left
side of the fuselage between the forward bulkhead and main spar from station 66.5t0 113.8. Remove the access
panels from front and aft corners of foot recess by removing attaching screws. Remove the right family seat, if
installed, and remove the access door from the back panel of the baggage area.

b. Remove the top skin assembly from the forward fuselage nose section by removing attaching
SCTews.

c¢. Remove the access panel from the right rear side of the fuselage at station 233.0. .

d. Center the trim indicator to facilitate installation.

e.  Block the trim cables (3) at the aft drum assembly, station 226.5 as shown in Figure 5-7 to prevent
cables from unwrapping when tension is released at turnbuckles.

f. Disconnect the forward trim cables from the aft cables by rotating the turnbuckles (4) located in the
aft section of the fuselage at station 192.0.

g. At the rudder trim control knob below the instrument panel, disconnect the contro! tube (6) from
the universal joint (7) by removing the cotterpin, washer and clevis pin.

h. Remove the cotterpin cable guards from the pullcys that are located in the lower aft area of the
fuselage at station 157.5 and forward of the main spar at station 113.8.

1. Separate the rub blocks (10) at stations 136.5, 105.5, 87.5and 66.5 by removing attachmg screws (9).

J- Slide the cable guards from the pulley cluster at the forward cabin bulkhead by removing cotterpins
and sliding the guards to the left side of the pulley bracket.

k. Remove the cable retainer plate from its block at the forward cabin bulkhead by removing the
attaching screws,
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1. Remove the clamp holding the plastic tubing at the forward cabin bulkhead by removing the
attaching screw. (Remove the tubing with the cable.)

m. Remove the double puiley from the bracket at the forwad cabin bulkhead by removing the bolt and
washer.

n. Remove the trim drum (8) and mounting bracket (5) from the forward cabin bulkhead by removing
the bolts from the mounting bracket. Remove the nuts and washers forward of the cabin bulkhead by entening
through the nose section.

0. Draw the trim drum, tube and cable from the fuselage cabin.

5-40. INSTALLATION OF RUDDER TRIM SCREWAND CABLE ASSEMBLY (FORWARD). (Refer
to Figure 5-10.)

a. Determine that the trim cable assembly is evenly wrapped (centered) on the drum (8) and that the
cables are blocked to prevent unwrapping.

b.  Position the trim drum control tube (6) in the universal joint (7) forward of the contrel knob and
below the instrument panel, then align the holes in the trim drum mounting bracket (5) with those in the
forward cabin bulkhead and install the bolts {(The washers and nuts are installed forward of the bulkhead.)

¢.  Install the clevis pin that holds the control tube to the universal joint and secure with a cotterpin.

d. Draw the ends of the cable through the bulkhead hole at mid-fuselage near the forward bulkhead,
then under the pulleys at station 50.0, aft through the bulkhead holes and under the pulleys at the main spar
and back panel to the aft section of the fuselage.

e.  With the cable in the tracks of the double pulley, install the pulleys in the bracket at the forward
bulkhead by installing the bolt and washer. Be sure the plastic tubing is below and free of pulleys.

f.  With the plastic tubes extending below the cable retainer plate, fasten the upper end of the tubes to
forward end of the tubes 10 the forward cabin wall with clamps and screws.

g. Install the cable retainer plate on its block at the forward cabin bulkhead by installing attaching

SCTEWS.

h. Position the pulley guards in the bracket of the pulley cluster at the forward bulkhead and secure

* with cotterpins.

1. Install the rub blocks {10) on the floor support bulkheads at stations 66.5, 87.5, 105.5and 136.5 by

1 installing the attaching screws (9).

J.  Install cotterpin cable guards in the pulley brackets at stations 113.8 and 157.0.

k. Attach the forward and aft cables at station 192.0 and gain cable tension as given in Table V-1 by
rotating the turnbuckle barrels (4). (The turnbuckles should be parallel when the trim tab is in neutraland the
cables are evenly wrapped. Rig and adjust per paragraph 5-45.
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1 . Instalirtop skin assembly of the nose secrion. the access panel. floor panels,
carpets. seat tracks. seats, access door ta the aft section of the fuselage.

5-41. REMOVAL OF RUDDER TRIM SCREW AND CABLE ASSEMBLY (AFT).
(Refer to Figure 5-10.)

a. Block the forward cables at the pulleys just aft of the back baggage com-
partment or area panel at station 157.3 to prevent unwrapping as shownin Figure
5-7.

b. Remove the access panel to the aft section of the fuselage by releasing
fasteners.

c¢. Remove the access plate from the right rear side of the fuselage at starion
233.0 by removing the attaching screws.

d. Block the aft rim drum (30) to prevent unwrapping of the cable.

e. Separate the aft cable from the forward cables by rotating the turnbuckle
barrels (4) in the aft section of the fuselage at statiun 192.0.

f . Remove the double pulley from its bracket near the top aft area of the fuse-
lage at staton 226.0 by removing nut, washer and bolt.

g. Detach the guide bracket (26) by removing the nuts, washers and bolts that
secure the bracket and trim drum mounting bracket tu the bulkhead above the
trim drum. Slide the guide bracket aft on the tube assembly.

h. Free the tube assembiy (12) from the aft portwun of the universal joint aft
of the rim drum by removing the cotter pin, washer and clevis pin (29).

i . Remove the drum bracket (24) from the bulkhead at station 227.8 by remov-
ing the remaining nuts, washers and boits from the mounting bracker.

j . Draw the rim drum and cables from the fuselage.

5-42. INSTALLATION OF RUDDER TRIM SCREW AND CABLE ASSEMBLY
(AFT). (Refer to Figure 5-10.)

a. With the cables evenly wrapped and blocked, fasten the trim drum (30) and
mounting bracker (24) to the bulkhead by installing the bolts, washers, and nuts
at the underside of the arim drum.

b. Secure the control tubé (12) to the universal joint of the drum assembly by
installing the clevis pin (29), washer and cotter pin.

c. Secure guide bracket (26) and the upper porton of the trim drum mounring
bracket to the bulkhead by installing bolts, washers and nuts.

d. With the cabie in the pulley tracks, install the pullevs in the bracket near
the top of the fuselage at stadon 226.0 by installing bolt. washer and nut.

e, Connect the aft cables to the forward cables by assembling the turnbuckles
(4) at station 292.0.
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f.  Remove cable blocks and gain tension as per Table V-1. Rig and adjust per paragraph 5-45.

5-43. REMOVAL OF RUDDER TRIM CONTROL TUBE AND BELLCRANK. (Refer to Figure 5-10.)
a.  Remove the access plate from the right rear side of the fuselage at station 233.0 and remove the tail
cone by taking out the attachment screws.
b. Separate the guide bracket (26) from its bulkhead bracket by removing the cotterpin, nut, washer
and screw (25) from the forward part of the bracket at station 228.8.
¢. Separate the tube assembly (12) from the trim drum shaft by removing cotterpin, washer and clevis
pin (29) aft of the universal joint.
d. Disconnect the tube and control rod (16) from the lower end of the bellcrank arm (34) by removing
nut, washer and bolt at station 251.50.
e. Draw the tube assembly out of the fuselage. To disassemble the tube further. use the following steps:
I. Disconnect the aft clip (13) from the tube removing the lockwire (14).
2. Remove clip and pull the control rod (16) with spring (15) from the tube.
3. Remove spring by removing roll pin from bushing.
f.  Separate the bellcrank assembly (34) from its mounting bracket assembly by removing the cotter-
pin, nut, washer and bolt (33) from station 251.5.
g. Disconnect the aft control rod {32) from the rudder horn (21) by removing the cotterpin, nut, washer
and bolt.
h. Draw the bellcrank and aft control rod forward, then out through the access hole in the right side of
the fuselage.
i.  Disconnect the upper end of the bellcrank from the aft control rod by removing the cotterpin, nut,
washer and bolt.

5-44. INSTALLATION OF RUDDER TRIM CONTROL TUBE AND BELLCRANK. (Refer to Figure
5-10.)
a. Assemble the trim bungee tube assembly as follows:
1. Install one bungee spring stop bushing on the bungee rod (16) and secure with roll pin.
2. Slide onto the rod a washer spring (15) and washer compress spring. Install second stop

* bushing and secure with roll pin.

3. Insert a lock clip (15) into the center most slot of the bungee tube (12) and secure with
MS20995-C41 safety wire.

4, Insert the spring assembly into the bungee tube and compress it enough to allow installation of
the lock clip. Insert the lock clip into the same side of the tube as the previous clip was and then safety.
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5. Install the rod end bearing (18) with jam nut (17) on the bungee rod and
adjust to allow a distance of 20.69 inches between the center of the bearing and
the end of the tube. Secure end bearing with jam nut.

6. Connect the guide bracket (26) to its bulkhead bracket by installing bolt,
washer, castellated mut and cotter pin (25) at the forward part of the bracket.
Ascertain that the safety wire (14) that secures the lock clipsis at the lower side
of the tube. .

b. Connect the aft control rod (32) to the upper end of the bellcrank (34) with
bolt, washer and nut.

c. Positon the bellcrank within the fuselage and secure. it 0 its mounting
bracket with bolt, washers and nurt.

d. Connect the aft control rod to the rudder horn (21) by installing bolt, washer,
nut and cotter pin.

e. Connect the control rod (16) of the bungee assembly to the lower end of the
bellcrank by installing boit, washers and nut. Check rigging and adjustment of
the orim system as given in paragraph 5-45.

f . Insumll tail cone fairing and the right rear side access panel with attaching
SCrews.

5-45. RIGGING AND ADJUSTMENT OF RUDDER TRIM CONTROLS. (Refer to
Figure 5-10.)

a. Remove the access panel located on the right side of the fuselage just for-
ward of the stabilator.

b. Placethe airplane on jacks and raise enough to allow the nose wheelto clear
the floor. (Refer to Jacking, Sectdon II.)

c. If new cables have been installed, operate the trim mechanism from stopto
stop several dmes. This will allow the cables to regain their tightness on the
drums.

d. Check cable tension as given in Table V-1,

e. Ascerrtain that the fore and aft cables are equally wrapped on their drums
and the turnbuckles are located opposite each other. If cable drums are not
aqually wrapped and the mrnbuckles are not together, the drums mustbe removed
and re-wrapped. Refer to paragraph 5-47 for wrapping of the drum.

f. With the cables equally wrapped, turnbuckles together and cable tension
set as given in Table V-], the trim indicator at the instrument panel should be
in rhe neutral posidon. If the indicator is not at neutral, remove the cotter pin
and clevis pin securing the universal joint to the im control. Turn the oim
knob untl the indicator is at neutral and secure universal joint to trim control
with clevis pin and cotter pin.
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g. With the indicator in neutral, measure the distance from the forward end
of the oim control tube (12) to the aft surface of the screw stop (28). If the
measurement is not 1.437 inch, slide the alignment bracket (26) back by remov-
ing attaching nut and boit(25). Then remove pin (29) securing control tube screw
(11) to the universal joint and adjust screw to obtain correct measurement.

h. With measurement obtained, secure the trim screw to the universal joint
with clevis pin, washer and cotter pin. Attach the alignment bracket with boit,
washer and nut.

i. Check and, if required, adjust the rod (32) joining the bellcrank (34) to the
rudder horn to obtain a measurement of 10.062 inches between the centers of
each rod end bearing.

j . Check the rudder for neutral by inserting 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. Should the rudder not be neutral, disconnect the rod
end bearing (18) of bungee assembly from the trim bellcrank and adjust to bring
the rudder to neutral. Maintain 0.375 of an inch thread engagement of the rod
end bearing in the bungee tube. Remove check rod from rudder.

NOTE

If the adjustment cannot be made by adjusting the trim
tube rud end bearing only, the adjustment may be di-
vided between both the rudder horn rod and the trim
tube end bearing keeping the 0.375 of an inch thread
engagement.

k. Check that rod end bearing jam nuts are secure. Install access panel and
remove airplane from jacks,.

5-46. TRIM DRUM.

3-47. WRAPPING TRIM DRUM. (Refer to Figure 5-14.) All trim drums are
wrapped basically by the same procedure and must be removed from the airplane.

a. Mark the end of the drum toward the base of the housing bracket (3) for a
reference when later installing and wrapping the cable (1) on the drum.

b. With the drum housing bracker firmly held, remove one of the cable guard
bolts (8) from the housing bracker.

¢. Remove the drum screw (4) or the drum shaft {9) from the trim s¢rew as-
sembly. The screw is removed by removing the stop (6) located on the end of the
screw, opposite the base of the housing bracket. Turn the screw from the drum.
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Figure 5-14. Trim Screw Assembly

The shaft is removed by driving the roll pin (10) from the center of the drum.
Press the shaft from the drum.

d. Remove the drum (2) from the housing.

e. Unwrap the trim cable and remove the cable and lock pin (13) from the
drum. (If one end of the cable has been marked tw facilitate hook-up of the cable
ends, note this location in relation to the drum when installing a new cable on the
drum.)

f. Check the condidon of the bushings (7) in the housing for excess wear.

g. To install and wrap the trim cable, locate the center of the cable, meas-
uring from end to end.

h. Insert the center of the cable into the cable slot inthe drum and install the
lock pin.

i . Hole the drum with the previously marked or base end of the drum down.

j. Looking down on the drum, wrap up the cable that leads from the base end
nine and one-quarter turns in a counterclockwise direction. The cable from the
upper end, wrap down in a clockwise direction nine and one-quarter wrns.

k. Insert the drum in the housing bracket, positon the drum and route the
cables from the assembly as shown in Figure 5-14.

i. Install the screw and screw stop on the drum shaft and rotate the drum
one-quarter tarn to allow installadon of roll pin.

.. Block the trim cables in center position to keep them tight and from un-
wrapping by the method shown in Figure 3-7.

n. Center the drum between the stops on the screw by rotating the screw.
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5-48. WING FLAP CONTROLS.

5-49. REMOVAL OF FLAP TRANSMISSION AND CONTROL ARM ASSEMBLY.
(Refer to Figure 5-15.)

a. Remove the seats, carpets and floor panels as necessary to expose the
center fuselage section between the main and rear spars. If desired. remove
the panel from the underside of the fuselage.

b. Removal of the flap transmission assembly may be accomplished by the
following procedure:

1. Disconnecr the motor electrical leads.

2. Extract the pin{26) at the transmission housing by removing cotter pin
(23) and washer (24).

3. Remove the bolt(29) at the forward position of the actuating screw (28)
by removing cotter pin and nut (32).

4. Remove attaching screw.

c¢. The actuating arms may be removed by the following procedure:

1. Disconnect the flap position sender rod (15) by removing the screw from
the rod attachment bushing at the actuating arm (17).

2. Disconnect the contrel cable fork end or turnbuckie (20) end at each
actuating arm by removing the cotter pin, castellated nut and bolt (19).

3. Remove the pivot bolt at the top spar support tube (11) by removing the
cotter pin, nut, washer and bolt.

4. If not previously removed, separate the actuating screw (28) from the
bortom of the actuatng arms by removing the bolt, washers and nut.

5. Remove the actuating arms.

d. The spar support a=sembly may be removed by the following procedure:

1. If not previousiv disconnected, disconnect the cable fork end or trn-
buckle end at each actuaring arm by removing the cotter pins. castellated nuts
and bolts.

2. Remove the cable pulleys (3) from their brackets by removing the nuts,
washers and belrs.

3. Disconnect the electrical lead to the sender unit assembily (16} by re-
moving ataching nut.

4. Remove the support [rom the recess berween the nwvo longimdinal bulk-
heads by removing the attaching bolts, washers and nuts.
5. With theflap transmission assembly and acruating arms removed, dis-
connect the support assembly rrom the main and rear spars by removing nuts.
bolts and washers. Note the locanon of the shim washer on cne side of plate be-
tween the angles at the rear spar.

6. Remove the spar support assembly from the airplane.

SURFACE CONTROLS
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e. If the spar support assembly is to be removed with the actuating arms and transmission assembly

attached, the following procedure may be used:

1. Disconnect the electrical leads to the motor and coil assemblies on the forward right side of the
spar support assembly.

2. Disconnect the electrical lead to the flap position sender on the right rear side of the support
assembly by removing the attaching nut.

3. Disconnect the cable fork end or turnbuckle end at each actuating arm by removing the
cotterpins, castellated nuts and bolts.

4. Remove the cable pulleys from their brackets by removing the nuts, washers and bolts. ;

5. Remove the support from the recess between the two longitudinal bulkheads by removing the |
nuts, washers and bolts securing it to the bulkhead.
|

6. Disconnect the spar support assembly from the main and rear spars by removing the nuts,
washers and bolts. Note the location of the shim washer to one side of the plate between the angles al the rear
spar.

7 Draw the spar support assembly from its recess in the center fuselage.

5-50. CLEANING, INSPECTION AND REPAIR OF FLAP TRANSMISSION.

a. Clean the transmission assembly with a suitable solvent.

b. Inspect the transmission tube for excessive end or side play on the transmission screw.

c. Ascertain that the transmission tube and screw are not distorted or bent.

“d. Check that the screw bearing is not loose on the transmission screw or within the transmission

housing. Excess wear can be determined by holding the transmission and moving the screw up and down.

e. Check for excess wear within the transmission by turning the screw by hand and noting the end and
side play in the transmission drive shaft. End play should not be great enough to cause end pressure on the
motor drive shaft.

f.  Should any of these checks show excess wear, corrosion or damage, the transmission or is
components should be replaced.

g When the transmission assembly is disassembled for any reason, or at 500 hours, it should be
repacked with MIL-G-23827 grease.

NOTE

Refer to Lubrication Chan, Special Instructions for specific
lubrication instructions of flap transmission assembly.
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5-531. INSTALLATION OF FLAP TRANSMISSION AND CONTROL ARM ASSEM-
BLIES. (Refer to Figure 5-15.)

a. Installadon of the spar support assembly with the flap transmission and
control arm assemblies installed may be accomplished by the following proce-
dure:

1. Align the forward end of the spar support{l1)with four attachmentholes
in the main spar and align the aft end in the slot berween the attachment angies
at the rear spar. Attach the spar support to the main spar with bolts, washers
and nuts to determine which side of the slot at the rear spar needs the shim
washers. The aft end of the spar support will fall to one side of the siot when
fastened at the main spar. Place the shim washer in the slot space and install
with bolt, washer and nut.

2. Install the bulkhead support through the center of the spar support as-
sembly by installing the bolts, washers and nuts that secure it to the bulkheads.

3. With cables (2) and (9) in the pulley tracks, install pulleys (3) in the
brackets with bolts, washers and nuts.

4. Temporarily connect the cable fork ends or turnbuckle ends (20) at each
acwating arm (17 and 18). After rigging and adjustment, permanently secure
ends with bolts, washers, castellated nuts and cotter pins. Allow cable ends
freedom to rotate.

5. Install the electrical leads to the motor and coil assemblies on the for-
ward right side of the spar support assembly. Refer to Elecirical Systems
Schemaric, Section XI, for wiring hookup details.

6. Connect the electrical lead to the sender unit assembly (16) by installing
attaching nut.

7. Rig and adjust per paragraph 5-58.

b. Installation of the spar support assembly with actuaring arms and trans-
mission assembly removed may be accomplished by the following procedure:

1. Align the forward end of the spar support with the four artachment holes
in the main spar and align the aft end in the slot between the armtachment angles
at the rear spar. Aitach the spar support to the main spar with bolts, washers
and nuts 1o determine which side of the slot at the rear spar needs the shim
washer. The aft ¢nd of the spar support will fall to one side when fastened at the
main spar. Pluce the shim washer inthe slot space and secure with bolt, washer
and nut.

2. Install the bulkhead support through the center of the spar support as-
sembly bv installing the bolts, washers and nuts that secure it to the bulkheads.

3. With cabies in the pulley tracks. install pulleys in brackets with bolts,
washers and nuts. Allow ends Ireedom to rotate.
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c. Installation of the control arm assembly may be accomplished as follows:

1. Artach the actuadng arms (17 and 18) to the l:op of the spar supporrt as-
sembly with bolt, washer and nut,

2. Slide the end of the flap position sender rod(15) into the rod attachment
bushing. Allow the screw to remain loose until flap adjustments are made.

3. Securethe actuating arms to the forward end of the ransmission screw,
if ansmission is installed, with adapter (31), bushing (30), bolt (29), washer,
nut and cotter pin.

4. With the cables in the pulley tracks, install the pulleys in the brackerts
with bolts, washers and nuts.

5. Temporarily connect the cable fork or murnbucklie ends (20) to the ac-
tuating arms. After adjustment, secure cable ends by installing bolts, washers,
castellated nuts and cotter pins. Allow ends freedom to rotate.

d. Installation of the flap transmission assembly may be accomplished as fol-
lows:

1. Connect the aft end of the transmission assembly with the attachment
bracket of the spar support by installing clevis pin (26), washer (24) and cotter
pin (23) just forward of the rear spar.

2. Rotate the actuating screw (28) counterclockwise undl the bushing hole
in the end of the screw housing aligns with the bottom holes of the actuating arms.
Install adapter (31), bushing (30), bolt (29), washers and nut.

3. Connect the motor and coil assembly electrical leads. Refer to Elec-
trical Systems Schematic, Section XI, for wiring hookup details.

5-52. REMOVAL OF FLAP CONTROL CABLES. (Refer to Figure 5-15.)

a. Removal of flap control cables in airplanes with Serial Nos. 30-1to 30-852
inclusive and 30-854 to 30-901 inclusive may be accomplished by the following
procedure:

1. Remove the carpets, seat and floor panel from the baggage area.

2. From the underside of the wing remove the wing root fairing, the splash
plate from the wheel well and the flap belicrank access plate from station 72.0.

3. Within the fuselage disconnect the control cables (2) and (9) from the
actuating arm (17 and 18) by removing the cotter pin, nut, washer and bolt from
the cable fork end (20).

4. Remove the pulley (3) from the bracket on the spar support (11) by re-
moving bolr (19), nut and washer.

5. Separate the flap control cable at the urnbuckle within the fuselage by
rotating the wrnbuckle barrel. Separate the left cable end from the spring (3)
on the fuselage floor.

6. Remove the cotter pin cable guard from the pulley bracket within the
wing root just outside the fuselage.
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7. Within the right wheel well only, remove the small pulley (3) from the
link assembly on the step lock mechanism by removing nut, washers and bolt

8. Remove the cotter pin cable guard from the pulley bracket within e
wheel well at stadon 41.0.

9. Disengage the step lock pulley (3) and pull the flap down to gain access
to the aft arm of the flap bellcrank (10) at wing station 75.0. (If the flap i5 ro
stav down during removal, the return cable (35) may be released within the right
wheel well by removing the return spring (4) from its bracket forward of the step
lock by removing cotter pin, pin and washer.)

10. Disconnect the cable fork end from the aft arm of the bellcrank at wing
station 75.0 by removing cotter pin, castellated nut, washer and bolt.
11. Draw the cable out through the wing.
b. Removal of flap control cables in airplanes with Serial Nos. 30-853, 30-902
and up may be accomplished in the following manger:

1. Remove the seats, seat tracks, carpets and floor panels bertween the
main and rear spars.

2. From the underside of the wing, remove the wing rootiairing, the splash
plate from the whee! well and flap bellcrank access plate at station 72.0.

3. Within the fuselage, disconnect the controi cables (2 and 9) from the
actuating arm {17 and 18) at the rurnbuckle end (20) by removing cotter pin, nut,
washer and bolt.

4. Remove the pulley (3) from the bracket on the spar support (l1) and
from the bracket near the top of the rear spar by removing nuts, washers and
bolts.

5. Remove the cotter pin cable guard from the small pulley bracket within
the wing root just outside the fuselage.

6. Within the right wheel well only, remove the small pulley (3) from the
link assembiy on the step lock mechanism by removing nut and bolt.

7. Remove the cotter pin cable guard from the bracket within the wheel
well at stanon 41.0.

8. Disengage the step lock pulley (3) and pull the flap downward o gain
access to the aft arm of the flap bellcrank (10) at wing station 75.0. (If the flap
15 to stay down during removal, the return cable (35) may be released within the
right wheel well by removing the return spring (4) from its bracket icrward of
the step lock by removing cotter pin, pin and washer.)

9. Remove the cable fork end tfrom the aft arm of the bellcrank at wing
statiun 75.0 by removing cotter pin, castellared nut, washer and bolrt.

10. Draw the cable out througn the wing.

SURFACE CONTROLS
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35-33. INSTALLATION OF FLAP CONTROL CABLES. (Refer w Figure 3-15.)

a. Installation of flap control cables in airplanes with Serial Nos. 30-1 to
30-852 inclusive and 30-854 to 30-90! inclusive may be accomplished by the fol-
lowing procedure:

1. Draw the cable into the wing and fuselage from station 72.0.

2. Connect the cable fork end o the aft arm of the bellerank (1 and 10)with
bolt, washer, castellated nut and cotter pin.

3. Within the aft outboard side of the wheel well, at stadon 41.0, place
the cable in the pulley wacks and install the cotter pin cable guard.

4. If the flap return cable spring (4) within the right wheel well is discon-
nected, attach the return spring to its bracket forward of the step lock by install-
ing pin, cotter pin and washer.

5. Within the right wheel well, connect the small pulley (3) to the link as-
sembly on the step lock mechanism with bolt and nut.

6. With the cable in the pulley tracks, install the cotter pin cable guard
in the pulley bracket within the wing root just outside the fuselage.

7. In the center of the fuselage, connect the control cable to the acruating
arm (17 or 18) by installing bolt, washer, nut and cotter pin at the cable fork end.

8. Position the cable within the fuselage (short cable) in the tracks of the
pulley at the spar support bracket (11), install the pulley on the bracket of the
support by installing nuts, washers and bolts.

9. Connecrt the cable (short cable) within the fuselage to the cabie within
the wing at the turnbuckle in the fuselage by connecting the cable ends using the
turnbuckle barrel. Hook the spring (3) on the left side fuselage bottom to the
turnbuckle end of the fuselage cable.

10. Rig and adjust flap controls per paragraph 5-58.
11. On the underside of the wing, install the root fairing, the rig at wheel
well splash plate and the flap bellcrank access plate at station 72.0,
12. Install the floor panels, seats and carpets in the baggage area between
main and rear spars.
b. Instalilation of flap control cables in airplanes with Serial Nos. 30-3853 and
30-902 and up, may be accomplished in the following manner:

1. From the flap bellcrank access hole at wing station 72.0, draw the cable
into the wing and fuselage.

2. Connect the cable fork end to the aft arm of the bellcrank with bolt,
washer. castellated nut and cotter pin.

3. Within the ait outboard side of the wheel well at station 41.0, place the
cabie in the pulley tracks and install the cotter pin cabie guard.

1. Ii the flap return cable spring (4) within the right wheel well is discon-
nected, attachthe return springtoits bracket forward of the steplock by install-
ing pin. comer pin and washer.

SURIFACE CONTROLS
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3. Within the right wheel well, connect thc small pulley (3) w the link as-
sembly on the step lock mechanism with bolt and nut.

6. With the cable in the pulley tracks, install the corter pin cable guard
in the pulley bracket within the wing root just outside the fuseiage.

7. In the center of the fuselage connect the control cable to the acruating
arm (17 or 18) by installing bolt, washer, nut and cotter pin at the rurnbuckle
end (20).

8. With the cable in the pulley tracks, install the puliey on the bracket
near the top of the rear spar and on the bracket of the spar support by installing
nuts, washers and bolts.

9. On the underside of the wing, install the root fairing, the splash plate
in the right wheel well, and the flap bellcrank access panel at wing station 72.0.

10. Rig and adjust flap controls per paragraph 5-38.
11. Install seats, seat tracks, carpets and floor panels between the main
and rear spars.

5-34. REMOVAL OF FLAP BELLCRANK. (Refer to Figure 5-15.) Removal of
the flap bellcrank may be accomplished by the following procedure:

a. Remove the flap bellcrank access plate from the underside of the wing at
station 72.0 and from the right wing remove the wheel well splash plate.

b. In airplanes with Serial Nos. 30-11to 30-852 inclusive and 30-854 to 30-901
inclusive, remove the carpets and floor panel of the baggage compartment. In
airplanes with Serial Nos. 30-853 and 30-902 and up, remove the seats, seat
tracks. carpets and aft footwell access panel berween the main and rear spars,

c. Extendthe flap electricaliy and hold it against the tension pull of the return
spring (4).

d. Disconnect the aft end of the control rod (40) from the flap by removing
cotter pin, nut and bolc.

e. Allow the flap to retract and release the remaining tension from the tlap
cable by rotating the turnbuckle barrel (20) within the fuselage.

f . Disconnect the flap remurn spring (4) from the link {41) by drawing the spring
aft and unhooking the link.

g. Disconnect the cabie from the aft arm of the bellcrank(lor 10) by removing
nut, washer and bolt.

h. Remove the beilcrank from the bracket by removing the pivor boit.

SURFACE CONTROLS
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5-35. INSTALLATION OF FLAP BELLCRANK. (Refer to Figure 5-15.) Instal-
lation of the flap bellcrank may be accomplished by the following procedure:

a, Determine that the spring link (41) and control rod (40) are installed on the
forked arm of the bellcrank (1 or 10) and that the control rod length is set per
paragraph 5-38.

b. Position the bellcrank in its mounting bracket at wing staton 72.0 with the
forked arm outboard and the remaining arm aft. Secure the belicrank with pivot
bolt.

¢. Install the cable onthe aftarm of the bellcrank with bolt, washer and corter
pin (19). Allow the cabie freedom to rotate.

d. With the forward end of the control rod (40) and one end of the link (41)
artached to the forward arm of the belicrank, connect the link with the flap return
spring (4) forward of the bellcrank.

e. Rotate the turnbuckles (20) within the fuselage to draw the bellcrank arm
and control rod aft for attachment to the flap.

f . Pull the flap down to the extended position.

g. Placethe bellcrankinthe extended position and guide the control rod through
the hole in the trailing edge of the wing.

h. Artachthe flap to the aft end of the control rod with bolt, nut and cotter pin.

i. Rig and adjust per paragraph 5-58.

j. Replace access paneis, wheel well splash piate, floor panels, carpets, seat
tracks and seats.

5-36. REMOVAL OF STEP LOCK ASSEMBLY. (Refer to Figure 5-15.)

a. From the right wing remove the wheel well splash plate, and the access
plate from the underside of the right flap at the inboard end.

b. Remove the wing root fairing from the under side of the right wing.

c. Remove the small pulley(3) to the link assembly on the step lock by remov-
ing nut, washer and bolt.

d. Disconnect the flap rewmrn spring (4) by removing the couer pin, pin and
washer from the bracket forward of the step lock.

e. Disconnect the aft end of the flap return cable (35) by removing nut and
washer from the cable end within the flap.

f. Extend the flap manually and remove the nuts and bolts that secure the ster
lock mounting bracket to the trailing edge and inboard edge of the wing.

SURFACE CONTROLS
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5-37. INSTALLATION OF STEP LOCK ASSEMBLY. (Refer to Figure 3-15.)
Installaton of the step lock assembly may be accomplished by the following pro-
cedure: ‘

a. With the flap extended, position the step lock mountng bracket within the
right wing and secure it to the inboard and trailing edges by iustalling the attach-
ing bolts and nuts.

b. Withthe cable placed through the holes inthe wing trailing edge and through
the leading edge of the flap, retract the flap and rotate the adjusting nut with
washer a few threads on the aft end of the cable.

c. Connect the flap return spring to its bracket forward of the step lock by in-
stalling pin, washer and cotter pin.

d. With the step lock engaged, and with the flap control cable in the pulley
tracks, install the small pulley on the link assembly of the step lock by installing
bolt, washer and nut.

e. Rig and adjust per paragraph 5-58.

f. Install flap access plate and wheel well splash plate.

5-58. RIGGING AND ADJUSTMENT OF FLAPS, (Refer to Figure 5-15.)
a. To rig and adjust the flaps, the following procedure may be used:

1. In airplanes with Serial Nos. 30-1 to 30-852 inclusive and 30-854 to
30-901 inclusive, remove the rear seat. In airplanes with Serial Nos. 30-833,
30-902 and up. remove the seats, seat tracks, carpet and floor panels between
the main and rear spar.

2. Remove the flap bellcrank access plates from the underside of each
wing at stadon 72.0, ‘and remove the flap return cable adjustment access plate
from the inboard underside of the right flap.

3. Check and, if required, adjust the fork end (38) of the flap control rod
{40) so that one inch is measured from the end of the control rod to the center of
the hole in the fork. Then adjust the control rod bearing end (42) to a length of
5.313 from the center of the hole in the rod end bearing to the center of the hole
in fork. Secure with jam nuts.

4. With the flap cables disconnected from the actuating arms (17 and 138),
adjust the down limit switch actuating screw (13), located on the actuating arm,
so that the screw (28) of the ransmission assembly exrends to 14.23 + 0.062.
This measurement is taken from the forward face of the transmission housing to
the center line of the artaching boit (29) at the lower end of the actuating arm.
(Refer to Figure 3-13.)

3. Retract the actuating screw and connect the cabie or turnbuckle fork
ends to the acruating arms with bolts, washers, nuts and cotter pins. Allow the
cable ends freedom to rotate.

SURFACE CONTROLS
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6. Extend the actuating screw untl the down limit switch disengages the
electric motor. Adjust the turnbuckles (20) w allow 27 degrees of flap deflection.
This adjustunent may be accomplished as follows:

(a) Position the flap with roller snug against the upper end of the fiap
track slot. (With the airplane level, this will allow a flap angle of 13 degrees as
read on a bubble protractor placed on the upper side of the flap, outboard of the
rivers which are located 23 inches from the flap inboard end.)

NOTE

Occasionally flaps are adjusted to compensate for wing
heaviness with a stop screw located between the center
roller brackets of theflap. If the screw stop prevents
the roller from contacting the upper end of the flap
track, then rowate the screw clockwise to allow the
roller to make contact. The screw should be read-
justed for compensating flap deflection after rigging
and adjustment is completed.

(b) Place 0 degrees on the bubble protractor, then extend the flap until
the down limit switch disengages the electric motor. Adjust the mrnbuckies
within the fuselage to achieve 27 + 1 degree of flap deflecton. (The angle of the
flap with the airplane level should be 40 £ 1 degree.)

(c) Safety the mrnbuckles.

7. Adjust the actuating screw of the up limit switch (14) located on the right
acruating arm to slacken the cable enough to fully engage the step lock. To ac-
complish this adjustment, retract the flap fully and adjust the actuating screw to
disengage the electric motor when 3/4 + 1/8 inches slack is gained in the cable
at a point 2.5 inches forward of the spar support pulley bracket. (Refer to Fig-
ure 5-15.) This slack may be pulled by hand. The left cable will have more
slack than the right due tw the absence of a step lock. In the fuselage of airplanes
with Serial Nos. 30-1 to 30-852 inclusive and 30-854 to 30-901 inclusive, be sure
that the left flap cable tension spring (5) is secured.

8. The step lock cable (35) may be adjusted by turning the adjusting nut at
the aft end of the cable (located within the access hole on the inboard, underside
of the flap) until approximately 1/8 inch verdcal play exists in the flap at its
trailing edge.

9. To calibrate and adjust the flap position indicator, refer to instructions
in paragraph 5-60.

10. Actuate the flap system and check for proper functioning. Check rurn-
buckles and push-pull rods for safeties.

SURFACE CONTROLS
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11. Reinstall access plates, ifloor
panels, carpets, seat tracks and seats
as necessary.

5-59. CHECKING FLAP INDICATING
SYSTEM.
a. Flap position sender check.

1. Remove access plates and
panels at {lap actuating mechanism.

2. Loosen set screw securing
indicatng rod to the right control arm.

3. Disconnect electrical tead
from sender unirt.

4. Connect an ohrmmmeter o the
sender unit, attaching the ohmmeter
ground lead to the sender case.

5. Move the indicatng rod aft

until the sender arm reaches stop "A'",

should read from 0.00 1o 0.30 ohms.

IPOiCaTiNG R0C ‘
Al91l

AENDEQ dary

il 5Ta e A
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N
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N\ u“.
.” :E ! Lt \ J
LN

Figure 3-16. Flap Position
Sender Unit

(Refer to Figure 5-16.) The ohmmeter

6. Slowly move the indicating rod forward to stop "B while watching the
ohmmeter. The ohmmeter needle should steadily move up the scale without
flucuarion, as the indicating rod is moved.

7. With the sender arm against stop 'B”, the ohmmeter should indicate

from 29.6 o 31.3 ohms. If incorrect resistance or flucwmaton is found, the

sender should be repiaced.

8. Check sender ground contact to mounting bracket, it should be free of

corrosion.
b. Wiring check.

1. Check all ground connections throughout the indicating system for cor-
rosicn ur lonse connections that may cause excessive resistance in the circuir.

2 Check all splices and terminal connectons for corrosion and security.

3. Check wiring between connectons for excessive resistance dueto fray-

a¢ or broken strands.
c. Gauge check.

| . Connecrt a l4-volt power supply to flap gauge and sender unit. Ascer-
tain the sender is goodand has a good ground contact against its mounting bracke:t.

2. Move sender unit arm up to stop "A" (Refer to Figure 5-16.). theriap
indicator gauge needle should point to the up position.

3. Slowly move the sender arm to swp "B, the gauge needle should move
steadily without fluctuation and point to the full down position.

SUERFACE CONTROLS
[ssued: 12:29/72

1123



PIPER TWIN COMANCHE SERVICE MANUAL

5-60. RIGGING AND ADJUSTMENT OF FLAP POSITION SENDER.

a. Lower the flaps 10 13 degrecs extension. This positions the indicamr on
the instrument panel at the bortom of the white arc.

b. Adjust the position sender rod by means of a set screw at the flap acruaung
arm so that the indicator hand on the instrument panel is at the bottom of rthe
white arc.

¢. Operate the flap system and check fur proper operation.

d. Check the urnbuckles and push-pull rods for safeties.

NOTE

When determining the deflection angle of the flap, use
a bubbie protractor. The angle between the aircraft
leveling lugs and the flaps when they are full retracted
should be 13 degrees, when the flaps are fully extended
to 27 degrees the angle should be 40 degrees. Tuler-
ances are + 1 degree.

SURFACE CONTROLS
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TABLE V-lI. TROUBLESHOOTING CHART (SURFACE CONTROLS)

Troubie

Cause

Remedy

AILERON CONTROL SYSTEM

Lost motion between con-
trol wheel and aileron.

Cable tension too low.

Linkage loose or wormn.

Broken pulley.

Cables not in place
on pulleys.

Adjust cable tension.
{Refer to Table V-1.)

Check linkage and tighten
or replace.

Replace pulley.

Install cables correctly.
Check cable guards.

Resistance 1o control
whee} rotation.

System not lubricated
properly.

Cable tension too high.

Control column hori-
zontal chain improperly
adjusted.

Pulleys binding or
rubbing.

Cables not in place on
puileys.

Cables crossed or routed
incorrectly.

Lubricate system. (Refer
to Lubrication Chart,
Section I1.)

Adjust cable tension.
(Refer to Table V-1.)

Adjust chain. (Refer to
paragraph 5-6.)

Replace binding pullevs
and/or provide clearance
between pulleys and
brackets.

Install cables correctly.
Check cable guards.

Check routing of control
cables.

Control wheeis not
synchronized.

Incorrect control column.

rigging.

Rig in accordance with
paragraph 5-6.

SURFACE CONTROLS
Added: 1/31/74
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TABLE V-II. TROUBLESHOOTING CHART (SURFACE CONTROL S) {cont.)

Trouble

Cause

Remedy

AILERON CONTROL SYSTEM (cont.)

Control wheels not
horizontal when
ailerons are neutral.

Incorrect rigging of
aileron system.

Rig in accordance with
paragraph 5-12.

Incorrect atleron
travel.

Aileron control rods
not adjusted properly.

Aileron bellcrank stops
not adjusted properly.

Adjust in accordance
with paragraph 5-12.

Adjust in accordance
with paragruph 5-1 2.

Correct aileron travel
cannot be obtained by
adjusting bellcrank
stops.

Incorrect rigging of
aileron cables. control
wheel and control rod.

Rig in accordunce with
paragraph 5-12.

Control wheel stops
before control sur-
faces reach full
travel.

Incorrect rigging be-
tween control wheel and
control cabies.

Rig in accordance with
paragraph 5-12.

STABILATOR CONTROL SYSTEM

Lost motion between
" control wheel and
stabilator.

Cable tension too low.

Broken puiley.

Cables not in place on
pullevs.

Adjust cable tension per
Tabie V-1

Replace pullev.

Install cables correctly.
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TABLE V-11. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.) ,

Trouble Cause Remedy

STABILATOR CONTROL SYSTEM (cont.)

Resistance to stabilator System not lubricated Lubricate system. (Refer
control movement. properly. to Lubrication Chart,
Section I1.)

Control wheel travel Lubricate and adjust control

resistance too high. column per Section V, 5-6.

Cable tension too high. Adjust cable tension per
Table V-I.

Pulleys binding or Replace binding pulleys

rubbing. and/or provide clearance
between pulleys and
brackets.

Stabilator binding at Replace bearings and/or

stabilator bearings. readjust stabilator

attachment bolts per
Section IV, 4-9b.

Cables not in place Install cables correctly.
on pulleys,
Cables crossed or Check routing of control
routed incorrectly. cables.
Incorrect stabilator Stabilator stop bolts Adjust stop screws per
travel. , incorrectly adjusted. paragraph 5-20.
Correct stabilator Stabilator cables Rig cables in accordance.
travel cannot be incorrectly rigged. with paragraph 5-20.
obtained by adjusting
stop bolts.

©
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TABLE V-lI. TROUBLESHOOTING CHART (SURFACE CONTROLS} (cont.)

Trouble

Cuuse

Remedy

STABILATOR TRIM CONTROL SYSTEM

Lost motion between
trim control handle
and trim tab.

Cable tension too low,

Cables not in place on
pulleys.

Broken pulley.

Linkage loose or worn.

Adjust in accordance
with Table V-1,

Install cables uccording
to paragraphs 5-23 and
5-25.

Replace pulteyv.

Check linkage and tighten
or replace.

Trim control handle
moves with excessive
resistance.

System not lubricated
properly.

Cable tension too high.

Pulleys binding or
rubbing.

Cables not in place on
pulleys.

Trim tab hinge binding,

Cables crossed or routed
incorrectly.

Lubricate system. (Refer
to Lubrication Chart,
Section 11.)

Adjust in accordance
with Table V-1

Replace binding pulleys.
Provide clearance be-
tween puilevs and
brackets.

Refer to paragraphs 5-23
and 5-25.

Lubricate hinge. [f nec-
essary, replace.

Check routing of control
cables.
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TABLE V-1I. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.)

Trouble

Cause

Remedy

STABILATOR TRIM CONTROL SYSTEM {(cont.)

Trim indicator f{ails to
indicate correct trim
position.

Trim indicator not prop-
erly adjusted.

Adjust in accordance
with paragraph 5-28.

Trim indicator wire Replace wire.
broken.
Trim indicator fails to Trim indicator wire Replace wire.
indicate any movement. broken.
Broken indicator ten- Replace spring.

sion spring.

Forward trim pulley
slipping when crank
is turned.

Check for oil or grease
or loose cabies and
tighten in accordance
with Table V-1.

Trim tab fails to reach
full travel.

System incorrectly
rigged.

Trim drum incorrectly
wrapped.

Check and/or adjust rig-
ging per paragraph 5-26.

Check and/or adjust rig-
ging per paragraph 5-26.

SURFACE CONTROLS
Added: 1/31,74
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TABLE V-il. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.)

Trouble

Cause

Remedy

RUDDER CONTROL SYSTEM

Lost motion between
rudder pedals and
rudder.

Cable tension too low.

Broken pulley.

Bolts attachng bellcrank
to rudder are loose,

Adjust cable tension per
Table V-I and paragraph
5-37.

Replace pulley.

Tighten bellcrank bolts.

Excessive resistance to

rudder pedal movement.

System not lubricated
properly.

Rudder pedal torque
tube bearing blocks.
in need of lubrication.

Cable tension too high.

Pulleys binding or
rubbing.

Cables not in place on
pulleys.

Cables crossed or routed
incorrectly.

Lubricate system. (Refer
to Lubrication Chart,
Section IIL.)

Lubricate torque tube
bearing blocks. Consult
Lubrication Chart, Section 11

Adjust cable tension per
paragraph 5-37 and Table
V-1

Replace binding pulleys
and/or provide clearance
between pulleys and
brackets.

Install cables correctly.
Check cable guards.

Checking routing of control
cables.

Added: 1/31/74
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TABLE V-II. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.) .

Trouble Cause Remedy

RUDDER CONTROL SYSTEM (cont.)

Rudder pedals not Rudder cables incor- Rig in accordance with
neutral when rudder rectly rigged. paragraph 3-37.
is streamlined.
Incorrect rudder Rudder bellcrank stop Rig in accordance witl
travel. incorrectly adjusted. paragraph 5-37.
Nose wheel contacts Rig in accordance with
stops before rudder. paragraph 5-37.

SURFACE CONTROLS
Added: 1/31/74

148




PIPER TWIN COMANCHE SERVICE MANUAL

TABLE V-II. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.)

Trouble

Cause

Remedy

FLAP CONTROL SYSTEM

Flaps fail to extend or
retract though flap
solenoid actuates. (Mo-
tor circuit.)

Master switch off.

Defective flap selector
switch.

Defective flap motor
circuit relay.

Ground open from flap
motor circuit relay.

Ground open from flap
selector switch.

Defective flap motor.

Defective circuit
wiring.

Tum switch on.

Replace selector switch. -

Replace relay.

Check ground connection.

Check ground connection.

Replace motor.

Isolate cause and repair.

Flaps fail to extend or
retract. Flap solenoid
does not actuate.
(Solenoid circuit.)

Master switch off.

Flap solenoid circuit
breaker open.

Defective flap selector
switch.

Defective up or down
limit switch.

Defective flap solencid.

Ground open from flap
solenoid.

Defective circuit wiring.

Turn switch on.

Reset circuit breaker.

Replace selector switch.

Replace defective switch.

Replace flap solenoid.

Check ground connection.

Isolate cause and repair.
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TABLE V-II. TROUBLESHOOTING CHART (SURFACE CONTROLS) t cont.)

Trouble

Cause

Remedy

FLAP CONTROL SYSTEM (cont.)

Flaps have erratic
sluggish or retarded
operation during ex-
tension and retrac-
tion.

Transmission needs
lubrication.

Binding between track
and rollers.

Slipping or stripped
transmission.

Loose electrical con-
nection.

Dirt, foreign material,
paint or damage to flap
rollers and tracks.

Improper lubricant.

Lubricate the trans-
mission. (Refer to the
Lubrication Chart. Sec-
tion II.)

Check for defective parts
and replace if necessary.

Replace transmission.
Check and repair elec-
trical connections.
Clean and replace il

necessary.

Refer to Lubrication
Chart, Section II.

Mo indication of flap
position on indicator.

Defective indicator
unit,

Sender unit not ad-
justed properly.
Defective wiring.
Master switch off.

Circuit breaker open.

Sender unit ground open.

Mechanical linkage be-
tween walking beam and
transmitter, broken or
disconnected.

Transmitter inoperative.

Replace indicator unit.

Adjust sender unit in
accordance with nara-
graph 5-56.

Check and repair wiring.
Turn switch on.

Reset circuit breaker.

Check ground conneeunn.

Check and repair.

Repair.

SURFACE CONTROLS
Added: 1/31/74
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TABLE V-[I. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.)

Trouble

Cause

Remedy

FLAP CONTROL SYSTEM (cont.)

Flap indicator shows
flaps down when they
are up.

Incomplete ground.

Check ground connections

at transmitter under rear
seat.

Flaps fail to retract
compietely.

Up limit switch in-
correctly adjusted.

Adjust flap in accordance
with paragraph 5-58.

Flaps do not extend
completely.

Down limit switch in-
correctly adjusted.

Adjust in accordance
with paragraph 5-58.

Flap on one side fails
to operate.

Broken control cable.

Repair or replace control
cable.

Flaps not synchronized
or fail to fit evenly
when retracted.

Incorrect rigging.

Rig in accordance with
paragraph 3-58.

Sluggish or retarded
tlar retraction.

Weak retraction springs.

Install Spring No.
83302-54 on the bell-
crank links and No.
8330240 on the retum
cables.

Flap actuating svstem
fails 1o shut off when
flaps are full up or
full down.

The limit switches are
out of adjustment.

Reset limit switches.
{Refer to paragraph
5-58.)
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TABLE V-II. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.)

Trouble Cause Remedy
FLAP CONTROL SYSTEM (cont.)
Right flap fails to lock Flap actuating cable has Rerig up lock cable.
when in the retracted insufficient slack. (Refer to paragraph
position. 5-58.y
Spring on flap locking Replace spring.
mechanism broken.

SURFACE CONTROLS
Added: 1/31/74
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1.

APPENDIX 1
CONTROL CABLE INSPECTION PROCEDURE

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 27-1A shows a
cable with broken wires that were not detected by wiping, but were found during a visual inspection.
The damage became readily apparent (Figure 27-1B) when the cable was removed and bent using the
techniques depicted in Figure 27-1C.

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 27-2.

Intemnal 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 27-3, 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.

Added: 10/1/98 APPENDIX 1
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4 : -

INDIVIDUAL OUTER WIRES INDIVIDUAL QUTER WIRES WORN

WORN MORE THAN 50% MORE THAN 40 - 50%
(NOTE BLENDING OF WORN AREAS)

INDIVIDUAL OUTER WIRES WORN LESS THAN 40%
(WORN AREAS INDIVIDUALLY DISTINGUISHABLE)

Figure APP I-2. External Cable Wear Patterns
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CABLE WEAR

CABLE WEAR

Figure APP I-3. Internal Cable Wear

. 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.

e. Cable Maintenance

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 fatrleads, pressure seals, or
over pulleys, remove accumulated heavy coatings of corrosion prevention compound. Provide corro-
sion protection for these cable sections by lubricating with a light coat of graphite grease or general
purpose, low-temperature oil.

— CAUTION —

AVOID USE OF VAPOR DEGREASING, STEAM CLEANING,

METHYLETHYLKETONE (MEK) OR OTHER SOLVENTS TO REMOVE

CORROSION-PREVENTATIVE COMPOUNDS, AS THESE METHODS
. WILL ALSO REMOVE CABLE INTERNAL LUBRICANT.

Added: 10/1/98 APPENDIX 1
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f. Cable Fittings

Check swaged terminal reference marks for an indication of cable slippage within fitting. Inspect
fitting assembly for distortion and/or broken strands at the terminal. Assure 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.

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.

h. Pulley Wear Patterns

Various cable system malfunctions may be detected by analyzing pulley conditions. These include
such discrepancies as too much tension, misalignment, pulley bearing problems, and size mismatches
between cables and pulleys. Examples of these conditions are shown in Figure 27-4.

s sy

FROZEN BEARING NORMAL CONDITION

Figure APP I-4. Pulley Wear Patterns .

APPENDIX 1 Added: 10/1/98
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AEROFICHE REVISION STATUS

Revi

sions to this service manual 753 645, originally published (on paper only) August 1, 1963 and

reissued (on paper only) December 29, 1972 are as follows:

Revisions Publication Date Aerofjche Card Effectivity
ORIGINAL (Paper only) August 1, 1963 None
COMPLETE REISSUE (Paper only) June 25, 1969 None
COMPLETE REISSUE (Paper only) December 29, 1572 None

Ist January 31, 1974 None
2nd June 28, 1976 1,2and3
3rd October 6, 1977 | and 2
4th April 26, 1978 1,2and 3
5th September 10, 1979 l and 2
6th April 6, 1981 1,2,3and 4
Tth October 28, 1982 1,2,3and4
8th* October 1, 1998 1.2,3,and 4

* Revisions appear in all four cards. Accordingly,
discard your existing card set and replace it with
these cards dated October 1, 1998.

“Consult the latest Piper Customer Service Information Catalog No. 1753-755 (Aerofiche) for
current revision dates for this manual.

The General Aviation Manufacturers Association (GAMA) has developed specifications for
microfiche reproduction of aircraft publications. The information compiled in this Aerofiche
Service Manual will be kept current by revisions distributed periodically. These revisions will
supersede all previous revisions and will be complete Aerofiche card replacements and shall
supersede Aerofiche cards of the same number in the set.

Conversion of Aerofiche alpha/numeric grid code numbers:

First number is the Aerofiche card number
Letter is the horizontal row reference per card
Second number is the vertical column reference per card.

Example: 2J16 = Aerofiche card number two, row J, column 16.

To aid in locating information, a complete Preface containing the Section Index Guide, List of
Illustrations and List of Tables for all fiche in this set is provided at the beginning of Card 1. Each
subsequent aerofiche card contains a partial Preface, displaying only those elements on that card

IDENTIFYING REVISED MATERIAL

\

Revised:

A revision o 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 lefi-
hand margin of the page opposite only the text or illustration that was changed.

Changes in capitalization, spelling, punctuation, indexing, the physical location of the material or
compiete page additions are not identified by revision lines.

Example.

10/1/98 PREFACE
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EFFECTIVITY

This service manual is effective for all PA-30 and PA-39 airplanes as follows:

Model Name mber Serial Numbers Mo ars
Twin Comanche PA-30 30-2 thru 30-901, less 30-853 1963 - 1965
Twin Comanche B and PA-30 30-853 and 30-902 thru 30-1744, 1966 - 1968
Twin Comanche Turbo B less 30-1717

Twin Comanche C and PA-30 30-1717 and 30-1745 thru 30-2000 1968 - 1970
Twin Comanche Turbo C

Twin Comanche C/R and PA-39 39-1 thru 39-155 1970 - 1972
Twin Comanche Turbo C/R

PARTS

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-
30/39 Twin Comanche Parts Catalog P/N 753 646, and FAR 43 for proper utilization.

WARNINGS, CAUTIONS AND NOTES

These are used to highlight or emphasize important information.

— WARNING —

OPERATING PROCEDURES, PRACTICES, ETC., WHICH MAY RESULT IN
PERSONAL INJURY OR LOSS OF LIFE IF NOT CAREFULLY
FOLLOWED,

— CAUTION —

OPERATING PROCEDURES, PRACTICES, ETC., WHICH IF NOT
STRICTLY OBSERVED MAY RESULT IN DAMAGE TO EQUIPMENT.

— Note —

An operating procedure, condition, etc., which is essential to emphasize.

PREFACE - Added: 10/1/98

2A4




PIPER TWIN COMANCHE SERVICE MANUAL

SECTION

1
11
m
v
\Y
VI
APPENDIX ]

VIl
VIII
VILIA
X

XI

Xl

X1l
XV

ECTION INDEX GUIDE

SUBJECT

| PART I - Information Common to PA-30 and PA-39

INTRODUCTION

HANDLING AND SERVICING

INSPECTION

STRUCTURES

SURFACE CONTROLS

NOT USED

CONTROL CABLE INSPECTTION PROCEDURE

LANDING GEAR AND BRAKE SYSTEM
POWER PLANT (NORMALLY ASPIRATED)
POWER PLANT (TURBOCHARGED)

FUEL SYSTEM

INSTRUMENTS

ELECTRICAL SYSTEM
ELECTRONICS

HEATING AND VENTILATING SYSTEM
ACCESSORIES AND UTILITIES

PART II - Information Unique to PA-39

1

11
IV
A%

VIII
VIIIA

X
XI

XII
Revised: 10/1/98

INTRODUCTION

HANDLING AND SERVICING
STRUCTURES

SURFACE CONTROLS

POWER PLANT (NORMALLY ASPIRATED)
POWER PLANT (TURBOCHARGED)
INSTRUMENTS

ELECTRICAL SYSTEM

ELECTRONICS

2AS

GRID NO,

AEROFICHE CARD NO. 1
1A15
1A19
1D15
IES
1G7

1K1
AEROFICHE CARD NO. 2

2A9

2DI18

261

2121

2K 14
AEROFICHE CARD NO. 3

3A9

3G12
AEROFICHE CARD NO. 4

4A7

4E7

4G5
4GS
4G16
4G19
4HS
4H11
4H17
4H19

411
PREFACE



PIPER TWIN COMANCHE SERVICE MANUAL

Eigure No. Subject

7-1. Nose Gear Oleo Strut ASSEMDBIY ........cccoviieireirienerrecre e e

7-2. Nose Landing Gear InStallation ..........c.ooiiimimonenniniiee e e

7-3. Clamping Rudder Pedals in Neutral POSHION .......cocccoreriericniiiiei e e

7-4. Rudder Pedals at Neutral ANgle ... e e sae

7-4a. Rudder Pedals at Neutral Position S/N 39-84 and up ..o

7-5. Installation of Plumb Bob Attachment Tool ........c.ccoieinc i

7-6. Instaliation of Nose Gear ABZNMENt JIg.......coooiiiriieii s

7-7. Nose Gear Door INSIallation ..o icn e e s e

7-8. Main Gear Oleo Strut Assembly ...

7-8a. Main Gear Side Brace Link Travel ... e

7-8b. Main Gear Side Brace Bearing ToleTance.........ccoooeiieiniiiirnin oo

7-8c. Main Gear Side Brace Link Tolerance........c.c.ocovriienieninin e e e,

7-9. Main Landing Gear Installation (Left).......cccooiiiiiiii e

7-10. Adjustment of Main Landing Gear Drag Link.............ccccooooiv

7-11. AlENINE Main GeA ......coviiiiiii i et e

7-12. Landing Gear Retraction SYSIeM .....ccooeiiiiiiiiiiiin s s

7-13. Landing Gear Retraction Transmission Assembly ...

7-14, Landing Gear Retraction Transmission Installation ...

7-15. Landing Gear Up Limit Switch........ s

7-16. Torque Wrench and Adapter Installation ...

7-17. Landing Gear Down Lock Installation...............n

7-18. Landing Gear Warning Switch Installation..............o e

7-15. Nose Wheel Assembly ..o

7-20. Main Wheel Assembly, Serial Nos. 30-2 t0 30-845 incl. ..., 2C19
7-21. Main Wheel Assembly, Seral Naos. 30-846 to 30-2000 incl. ..c.coooiiiniiiiiiniin s 2C20
7-22. Wheel Brake Assemblv . ... 2C22
7-22a. Removal and Installation of Anchor Bolt ... 2C23
7-23. Removal of Wheel Brake DISC ..o, 2C24
7-24. Brake System InStallation .........cccoiiiiiii e 2D1
7-25. Brake Master Cylinder Assembly ... 2D3
7-26. Bleeding BraKes .....ccoo it 2D5
7-26a. Brake Cylinder Installation ... 2D5
7-27. Fabricated Plumb Bob TOol ....ccocooii et e 2D9
7-28. Fabricated Nose Wheel Alignment JIg ... 2D10
7-29. Fabricated Spanner Wrench ... 2D11
7-30. Inspection of Rod End Bearings .........ccocoovuviviiinimniiinie et 2D12
7-31. Main Gear Wear LAIMLS.........coooooiriieer e reent e s s s e s et eae st 2D14
7-32. Nose Gear Wear Limits ..o e s e et e, 2D16
8-1. Engine Cowling and Cowl Flap RIgEINE ........ccoiimiiiiiniiiniccri e 2D23
8-2. Standard Propeller Installation ... 2E1
8-3. Typical Nicks and Removal Methods ... 2E4
8-4. Propeller GOVEMOL. ... ...t e ae et e 2E10
8-5. Engine InStallation ...........ocovoiiicoiiiii s 2E15
8-6. Schematic Diagram of RSA Fuel Injector System......ccooveniiniiiiiiiiiii 2E19
8-7. FUe! INJECLOT .o b 2E21
PREFACE Revised: 10/1/98

LIST OF ILLUSTRATIONS - PART 1

2A6




PIPER TWIN COMANCHE SERVICE MANUAL

8-8.

8-9.

8-10.
8-11.
8-12.
8-13.
8-14.
8-15.
8-16.
8-17.
8-18.
8-19.
8-20.
8-21.
8-22.
8-23.
8-24.
8-25.
8-26.
8-27.
8A-1.
8A-2.
8A-3.
8A-4.
8A-S.
8A-6.

8A-ba.

BA-7.
8A-8.
BA-G.

8A-10.
BA-11.
8A-12.
8A-13.
8A-14.
8A-15.
8A-16.
BA-17.
8A-18.
8A-19.
8A-20.
8A-21.
8A-22.
8A-23.
8A-24.

LIST OF ILLUSTRATIONS - PART I (cont.)

Revised: 10/1/98

2A7

Subject Grid No.
FUel Air BIEEd NOZZIC.....ooveeeeeee ettt stebesbna s ra et ean et 2E21
Magneto Breaker POINLS .......ioovoovi it 2E23
Contact SPring INSPECTION .....ocov ettt s b 2E24
IMPulse COUPIIE ...ooviivri et 2E24
Magneto TIMNG MAarKS ......coioi i 2F2
Engine Timing Marks ........ocoooiiiiimiiis i 2F3
Removing Spring From Lead Assembly ... 2F6
ASSEMDBIY TOOD .o e s 2F7
Using ASSEMDBLY TOOL......ovuiiuiviiir ittt 2F7
Measuring Lead Assemnbly Length ..o 2F7
Cutting Metallic Braid from End of Lead ... 2F8
Unbraiding Metalhic Shielding. ... 2F8
Forming Shielding Around FErrule ... 2F9
Ferrtle SEating TOOL.....v. oottt 2F9
INEEGIE  eoeeeoeesee oottt e e et e et ek n e ae et e 2F9
Measuring Wire From Top of Ferrule ..o 2F10
Installing Grommet Over Lead Assemblies ... 2F10
‘Lead Assembly Installed in GROMIMEL L...o.ivvoieci st s 2F10
Wire Doubled Over For Installation of Eyelet ... 2F10
Removing Frozen Spark PIug ... 2F13
Engine Cowling and Cowl Flap Rigging ... 2G5
Propeller IBSTAlIAtION ..ot 2G8
Typical Nicks and Removal Methods ... 2G10
PrOPEHET GOVEIMIOT ...t 2G18
ENZINe INSLAlIAtION 1..v.voeriico oot 2G23
Schematic Diagram of Turbocharged SyStEmM ..o 2H4
Lockwiring V-Band Couplings ..o s 2H5
Schematic Diagram of RSA Fuel Injector System. ... 2H8
FUET INJECTOT vt eercecee et e 2H11
Fuel AL Bleed NOZZIE ..ot e oo 2H11
Magmeto Breaker POIMUS .. o.o.oo. oo 2H13
CONMACT SPrINZ INSPECTION ..ottt e 2H14
TMPUISE COUPIIME ..ottt ettt s 2H14
Magneto TIMINg MArKS ... b 2HI1S
Engine Timing Marks ..ot - 2ZH17
Removing Spring From Lead Assembly ... 2H1%
ASSEIMBLY TOOI ..ottt b 2H20
Using AssemMbLy TOOL ..ot et 2H20
Measuring Lead Assembly Length ..o 2H21
Cutting Metallic Braid From End of Lead ... 2H2!
Unbraiding Metallic SRIeIdIng ..........ooooiieini i ZH21
Forming Shielding Around Ferrule.........oo e 2H22
Ferrule SEating TOOL . ..o b 2H23
INEEGIE oooeeiee oot e e b o e et e e e E e E e bR e e e 2H23
Measuring Wire From Top of Fermule ... 2H23
PREFACE



PIPER TWIN COMANCHE SERVICE MANUAL

LIST OF ILLUSTRATIONS - PART I (cont.)

8A-25.  Installing Grommet Over Lead AsSembIies. .............coo.veiveverereerieoeeeeoeeeeeeee e
8A-26.  Lead Assembly Installed in GIOMMEL ..............c..c.veuemeceeeeeeeeeeeeee e eeesee e
8A-27.  Wire Doubled Over for Installation of EYelet............c..ooooimrieecereoeerreeeeeeeeeeeroeoeooeon,
8A-28.  Removing Frozen SPark PIUZ ............ocvvivuricveceeieieetcee e ceeeereeses s ee st
8A-29.  Turbo Oil FIOW CRECK.......ovooririirreieee ittt e s eaeses e et
9-1. Fuel Systern Schematic (PA-30) ........... e e ee e ne e re e e anesnere s
9-2. Fuel System Schematic (PA-30 TUIBO).......ccoveieeeeeeeeeeeeeee oo
9-3, Fuel Cell Installation (Main/INDOard) ...........ocoviooveeeeeeeee oo
9-4, Fuel Cell Installation (Auxiliary/Outboard)...........cc..ocoovioeeeeeeeoeeeeeoeeee e
9-5. Checking Sender UNit....... ... e,
9-6. Checking Fuel Gauge.............cocooeeviiiieininn. e e ae et e ettt e et et eaeas
9-7. Fuel Indicating System Wing SChematic ...............voveoeoioeeeeeee oo
5-8. Fuel System InStallation ...t
9-9. Fuel System Installation {TUrbO} ......covvvvieurioieisieececceeessee e es e
9-10. Fuel Strainer ASSEmbIY ......c.coo it
9-11. Fuel Selector Installation ............ccoooi it
9-12. Fuel Selector Valve Control Installation .................ocovoeooeoeeeteeeeeeeeeeeeeooee
9-13. Weldon Rotary Fuel PUmP ...t een
9-14. Solenoid Valve ... e
9-15. Fabricated Fuel Quantity Transmitter Checking Jig ........oco.oovvveeemierieeoeeeees e
10-1. Instrument Panel, Serial Nos. 30-1 1o 30-852 incl. and

30-854 10 30-901 INCL. ..o
10-2. Instrument Panel, Serial Nos. 30-853, 30-902 to 30-1716 incl.

and 30-1718 10 30-1744 INCL ..o,
10-3. Instrument Panel, Serial Nos. 30-1717, 30-1745 t0 30-2000 incl..........cocoeovorerveeier e
10-3a. SECUNINZ PUMP ..ottt
10-4. Vacuum System INstallation ..o e e
10-5. EGT Thermocouple InStallation..........co..oieeu oo e

LIST OF TABLES - PART |

Figure No. Subject Grid No.
VII-L Torque for Effective Wrench Length ...........ocoouiiiieerioc oo, 2C13
VII-LI.  Troubleshooting Chart (Landing Gear SYSIem)............co.ovovueremeeeeereeereseroesoeeeeeeeess. 2D6
VII-IL Main Gear Wear LIS, ....ccoooviurieiieieet et e e, 2D15
VII-IV.  N0se Gear Wear LIMULS ......cocouviieeiriec et eos e ese et eese s e e eee oo, 2D17
VII-I. Propeller Specifications (PA-30)......c.ooi oot e 2E7
VIII-II.  Troubleshooting Chart (ENGINE) .........o.o.oviie oot 2F16
VIOA-I.  Propeller Specifications (PA-30)........c.ciiiereineieeeeeeeeeeee e eee e see et st 2G12
VIIIA-II. Troubleshooting Chart (Engine - Turbocharged) ..............cc.cooveveincrneee oo, 216
IX-1. Troubleshooting Chart (Fuel System)...........cocovoiiviiiie e, 2K8
X-1. Troubleshooting Chart (Vacuum SYSemM) ........ooovoimieoeeeee e, 2L6
X-II. Troubleshooting Chart (INSTUMENTS) .....oiveieeiiiiiictes e, 2L8
PREFACE Revised: 10/1/98

2A8



SECTION ViI

LANDING AND BRAKE SYSTEM

Paragraph
7-1. Introduction . ... .. . . .« ... ...
7-2. Description . . . .. ... ... ..
7-3. Troubleshooting . . . . . . .. ... ... ... ... ...
74, Landing Gear System . . ... ... .. ... .. ... ...
7-5. Nose LandingGear . . . . ... ... ... ... ... ..
76. Disassembly of Nose GearOleo . . . . . .
7-7. Cleaning, inspection and Repair of
Nose GearOleo . . . . ... .. ..
7-8. Assembly of Nose GearOleo . . . . . . ..
7-9. Removal of Nose Landing Gear . . . . ..
7-10. Cleaning, Inspection and Repair of Nose
Landing Gear ... .........
7-11 Installation of Nose Landing Gear . . . . .
7-12. Adjustment of Nose Gear Drag Links . . .
I 7-13. Alignment of Nose Landing Gear . . . ..
7-14. Remaoval of Nose Gear Door Assembly . .
7-15. Cleaning. Inspection and Repair of Nose
. Gear Door Assembly . . .. . . ..
7-16. Installation of Nose Gear Door Assembly .
7-17. Adjustment of Nose Gear Door Assembly
7-18. Main Landing Gear System . . . . . . ... ... ... ...
7-19. Disassembly of Main Gear Oleo . . . . ..
7-20. Cleaning. Inspection and Repair of

Main GearOleo . .. ... ... ..

7-21. Assembly of Main GearOleo . . . . . . ..
7-22. Removal of Main Landing Gear . . . . ..
7-23. Cleaning, Inspection and Repair of

Main Landing Gear . . . . . .. ..
7-23A. Inspection of Main Gear Side Brace Links

and Rod End Bearings . . . . . ..
7-24, Installation of Main Landing Gear . . . . .
7-25. Adjustment of Main Gear Side Brace Links
7-26. Alignment of Main Landing Gear . . . ..
7-27. Removal of Main Landing Gear Door Assy

. Revised: 10/6/77
2 A9

Aerofiche
Grid No.

2A12
2A112
2A13
2A13
2A13
2A13

2A14
2A14
2A18

2A19
2A20
2A21
2A24

2B5

2B5
2B6
2B6
2B6
2B6

2B7
2B7
2B12

2B12

2B13
2B16
2B21
2B21
2B23



Aerofiche

Paragraph Grid No.
7-28. Cleaning, Inspection and Repair . . . . . 2B23 .
7-29. Installation of Main Landing Gear Door

Assembly . . . . . 2B23
7-30. Adjustment of Main Landmg Gear Doors . .  2B23
7-31. Replacement of Wiper Strip on Landing

GearStruts . . . . . . . . . . . 2B23

7-32. Landing Gear Retraction System . . . . . . . . . . 2B24
7-33. Principal of Operation . . . . - . 2B24
7-34. Removal of Retraction Transmlssmn Assy . 2C2
7-35. Cleaning, Inspection and Repair of Gear

Retraction Transmission. . . . . . 202
7-36. Installation of Retraction Transmission

Assembly . . . - . 2C3
7-37. Removal of Nose Landing Gear Push Pull

Control Rod . . . . 2C3
7-38. Removal of Main Landing Gear Push Pull

Control Cable . . . . - . . 2C5
7-39. Cleaning, Inspection and Repalr of

Retraction Push-Pull Controls . . . . 2Cé6
7-40. Installation of Nose Landing Gear Push-Pull

Contxol Rod. . . . . 2C6
7-41, Installation of Main Landing Gear Push Pull

Control Cable . . . . . . . 2C7
7-42. Adjustment of Landing Gear Retracuon

System . . 2C8
7-43. Adjustment of Landmg Gear Safety watch . 2C8
7-44 Adjustment of the Gear Down Limit Switch . 2C8§
7-45 Adjustment of Gear Retraction Transmission

Assembly . . . . 209
7-46 Adjustment of Main Gear Push Pull Cables . 2Cc1]
7-47 Adjustment of Nose Gear Push-Pull Rod . . 2Cl11
7-48 Adjustment of Gear UpSwitch . . . . . . 2Cll
7-49 Checking Landing Gear Retraction Load . . 2C12
7-50 Adjustment of Landing Gear Down Safety Lock

(Serial Nos. 30-1717, 30-1745 and up). 2C15

7-31. Landing Gear Warning Switch . . . . . . 2Clé
7-52. Removal of Landing Gear Warning Switch. . 2C16
7-53. Installation of Gear Warning Switches . . . 2Cl6
7-54. Adjusunent of Gear Warning Switch . . ., . 2C17

Issued: 12/29/72

2 A10



Paragraph Aerofiche

. Grid No.

7-55. L 1 2C 17
7-56. Remova! and Disassemnbly of Nose Wheel ............... ... ... ... .. 2C17
7-57. Inspection of Nose Wheel Assembly ....... ... 2C18
7-58. Assembly and Instaliation of Nose Wheel ............ ... ...t 2C18
7-59. Removal and Disassembly of Main Wheel .......... ... ... .ot 2C19
7-60. Inspection of Wheel Assembly ... .. ... 2C20
7-61. Assembly and Installation of Main Wheel . ................ ..o 2C21
7-62. Brake SUSIEM ottt it e 2C2l
7-63. Removal and Disassembly of Wheel Brake Assembly .................. 2C2
7-64. Cleaning. Inspection and Repair of Wheel Brake Assembly............. 2C22
7-65. Assembly and Installation of Wheel Brake Assembly .................. 2C24
7-66. Replacement of Wheel Brake Disc .......... oo 2C24
7-67. Removal of Brake Cvhinder .. ... ininiiin it 2D2
7-68. Disassembly of Brake Cvlinder ... 2D2
7-69. Cleaning. Inspection and Repair of Brake Cylinder.................... D2
7-70. Assembly of Brake Cylinder. ... D2
7-71. Installation of Brake Cvhinder ... ... i 2D4
7-72. Bleeding Procedure .. ...ttt 2Dd
7-73. Inspection of the Landing Gear Manual Retraction System............. 2D13

Revised: 10/28/82

2A11



PIPER TWIN COMANCHE SERVICE MANUAL

SECTION VIl

LANDING GEAR AND BRAKE SYSTEM

7-1. INTRODUCTION. This section contains instructions for troubleshooting,
overhaul, inspection and adjustment of the landing gear, landing gear retracton
system, and brake system. Also are adjustment for electrical safety and limit
switches.

7-2. DESCRIPTION. The PA-30 tricycle landing gear system is an air-oil oleo
type unit that is electrically operated, fully retractable with the nose gear re-
tracting aft into the nose section and the main gear retracting inboard into the
wing. Gear doors operate by gear movement completely covering the nose gear
and partially covering the main gear when retracted.

The retraction mechanism consists of an electric motwr and transmission
assembly, torque tube assembly, push-pull cablesto 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 rerracted. These
switches also operate gear indicator lights in the cabin. To prevent the gear
from retracting while the airplane is on the ground, an anu-retaction safery
switch located onthe left main gear will not allow the gear to retract untl 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. Inthe cockpirt,
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 becormne necessary.
Also, it may be used to extend and retract the gear onthe ground while on jacks.

The brakes are hydraulicallyactuated by individual master cylinders mount-
ed on the left (optional on the right) set of rudder pedals. A reservoir located on
the front side of the forward cabin bulkhead supplies hydraulic fluid to each mas-
ter cylinder. From the cylinders the fluid is routed through lines and hoses to
the brake assemblies on each main landing gear. The brakes are seif-adjusting,
single disc, single housing, double piston assemblies. To operate the brakes.
apply toe pressure to the top of the brake pedals. The parking brake mayv be
actuated by applying the brakes and pulling out the parking brake handle. To re-
lease the parking brake, depress the brake pedals and push in on the parkiny
brake handle.

LANDING GEAR AND BRAKE SYSTEM
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7-3. TROUBLESHOOTING. Troubles peculiar to the landing gear system are listed in Table VII-Il at the
back of the 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. The electrical svstem diagram for the system may be found in Section XI.
Electrical Svsiem.

7-4. LANDING GEAR SYSTEM.
7-5. NOSE LANDING GEAR.
WARNING
Deflate strut before disassembly.

7-6. DISASSSEMBLY OF NOSE GEAR OLEO. (Referto Figure 7-1.) 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 aiplane on jacks. (Refer to Jacking. Section 11.)

b.  Place a drip pan under the nose gear to catch spillage.

¢.  Remove air and fluid from the oleo sirut. Depress the air valve core pin (8) until strut chamber
pressure has diminished. remove the filler plug (21) and with a small hose siphon as much hvdraulic fluid from
the strut as possible.

d. To remove the complete cvlinder 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 cvlinder (33).

e. Disconnect the shimmy dampener (13} by removing each cotter pin. nut. washer and bolt (12} that
connects the dampener to the oleo cviinder and housing.

f. Release and remove the snap ring (19) at the top of the housing (10). and pull the complete cvhnder
(33) and fork assemblv (17) from the bottom of the housing. The upper and lower housing bushings (20 and 32)
should remain pressed in the housing.

g.  Toremove the piston tube (35) and fork (17) from the cviinder (33). first separate the upper and
lower torque links (4 and 1) by removing the link connecung boltassembly (3)and then separate the two hnks.
Note spacer washer {(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.

L. Pull the piston tube (35) with component parts from the cvlinder.

] The piston tube components may be removed by reaching into the tube and pushing out the upper
bearing retainer pins (42). Shide from the tube. the upper bearing (43). lower bearing (44) with outer and inner
O-rings (46 and 45). wiper strip (47). washer (48) and snap ring (49},
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the cvlinder. Pull the tube from the cylinder.

1. The orifice plate (40) is removed from the bottom of the orifice tube by releasing the snap ring (4
that holds the plate in position. Expand and remove the ring (39) from the lower end of the tube.

m. To remove the piston tube plug (37) with O-ring (36) located in the lower end of the piston tube.
remove the bolt assembly (15) and insert a rod up through the hole in the bodyv of the fork (17). Push the plug
out through the top of the tube.

k. To remove the orifice tube (34), remove the large locknut {22) and lockwasher (24) from the lopb

7-7. CLEANING, INSPECTION AND REPAIR OF NOSE GEAR OLEO.
a. Clean all parts with a suitable drv type cleaning solvent.
b. Inspect the landing gear oleo assembly component for the following:
Bearings and bushings for excess wear, corrosion, scratches and overall damage.
Retaining pins for wear and damage.
Lock rings for cracks, burrs, etc.
Cvlinder and orifice tube for corrosion, scratches, nicks and excess wear.
Upper and lower cylinder bushings loose or turning in cylinder.
Orifice plate for hole restriction.
Fork tube for corrosion, scratches, nicks. dents and misalignment.
. Ailr valve general condition.
c.  Repair of the oleo is limited to smoothing out minor scracthes. nicks and dents and replacement of
parts.
d. Individual replacement of the wiper strip mav be accom