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EDO-AIRE MITCHELL
P. 0. Box 610
Mineral Wells, Texas 76067

REVISION REFERENCE SHEET

Original dated May 27, 1966 covering installation in Piper PA-24-250, PA-24-260,
& PA-30

Revision (1) dated May 27, 1966

To correct original to indicate both placards under "Limitatiors and
Conditions".

Revision (2) dated January 10, 1969
To change to Globe Servos from old style serves.

Revision (3) dated December 18, 1969
To add bracket 7B1068 to Servo (Pitch) sectionm
Also, added 35184, 2530 and 45218 to parts list

Revision (4) dated 2-2-76 (Minor Change)
Removed 11568 solvent capsule and changed 30A211-( ) to 30C211-( ).

Changed 30A211-131P to 30C211-130P Reference FAA/DER Approved
FECO # 756.

Revision (5) dated 10-21-77 (Minor Change)

Added 7A528 bracket to the Pitch Trim Senmsor Installation. Reference FAA/DER
Approved FECO # 1535.

Revision (6) dated 10-19-81 (Minor Change)

Added 43A178 spacer to Pitch Servo Parts List. Referenmce FAA/DAS Approved
FECO #3516.
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MITCEELL INDUSTRIES, INC.
MUNICIPAL AIRPORT
MINERAL WELLS, TEXAS

BULLETIN NO. 322
CENTURY IIT

INSTALLATION NOTES:

This portion of this manual is inteanded to facilitate proper installation
of the Mitchell Century III Automatic Pilot, therefore, before proceeding,
read the manual carefully and study the drawings thoroughly. Inspect the
kit parts individually to insure a complete understanding of their pur-
pose and proper locatiocn.

The Century III Automatic Pilot is an electronic, light weight system
incorporating the newest functional and electromic designs available.
The Century III incorporates the following automatic features:

l. Mode button programmed engagement for ROLL, HDG, PITCH and ALT.

2. An Altitude Controller for maintaining a desired altitude.

3. A Course Selector built into tha D.G. for selecting and main-
taining autcmatically, any desired D.G. heading.

4. Optional items that can be used with the Century III.

1. Lateral Guidance Radio Coupler.

2. Automatic Elevator Trim.

3. Back-up Roll Stabilization System.
The Century III Automatic Pilot is designed for maximum service with
minimunm installaticn time. The unit is Principally composed of the two
Gyrc instruments which furnish the aircraft attitude sensing; the amplifier
which interprets this sensing and the Power Servos which transmit them to
the aircrafts controls.

INSTRUMENT INSTALLATION

52D67 ATTITUDE GYRO

The 52D67 Attitude Gyro is used for roll and pitch control sensing.
Remove top cowl cover and false panel from Gyro instrument panel.

Remove standard attitude Gyro from instrument panel, and remove vacuum
line and vacuum gage fittings.
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B5.

Bé.

B7.
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C2.

C3,

C4.

DI.

Dz,

23,

D4,

D5,

Install AN917-2D tee, AN912-1D bushing, and AN911-2D and AN816-6D
nipples in vacuum port of 52D67 Attitude Gyro. Existing aircraft fittings
may be used if they are adaptable to this Gyro. D
In;s'fé_fl_;dapter plate 64B90 on back side of instrument panel usmg (4)
four 3587 screws and (4) four 2538 nuts if panel is not made for 3"

instruments.

Install 52D67 Attitude Gyro with (4) four mounting screws. Caution:
Do not use mounting screws over 1/2'" long. )

Connect direct vacuum and vacuum gage lines to proper fittings. If
aircraft does not have a central filter for the Gyros, install Mitchell
filter 1X314 per section V of this bulletin. Note: If aircrast central
filter is used it must be 95% effective on .3 micron particles.

52D54 COURSE SELECTOR DIRECTIONAL GYRO
Using Dwg. 69A320 as a guide, enlarge D,G. hole and drill mounting hole
in instrument panel for mountmg 3" Directional Gyro if panel is not made
for 3" instruments.

Install ANG17-2D tee, AN911-2D nipple and (2) two AN816-2D ripples in
vacuum peort of Directional Gyro. (Ref. Par. B4.)

Install Directional Gyro with (3) three mounting screws. Caution: Do not
use mounting screws over 1/2'" long.

Connect vacuum line to proper fitting & to central filter (Ref. Par, B7.)

ROLL SERVO 1C363-1-161R

The Roll Servo attaches to the aileron balance cable that passes 'n
front of the rear wing spar. Ref. Dwg. 69D440,

-

Remove the back seat of the aircraft and the baggage compartment
floorboard.

Drill holes and make cut out in spar as shown on drawing €9D440.

Attach brackets to servo with (4) 3592 bolts and (4) 2538 nuts as
shown on drawing.

Install servo in location shown using holes drilled in Paragraph D3
with 3592 bolts.
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E10,
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F2,

F3.
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G2.

GSI

GS5.

Attach 49A22 pulley to 7A598 bracket with ome 35240 bolt, cme 2538 nut, '
and two 43A178 spacers. Put a spacer on each side of pulley. Position

this assembly in location shown, centered over outboard stabilater bridle
cable. Drill two 3/16" holes, using bracket as a guide and attach bracket
7A598 with two 3592 bolts and two 2538 nuts.

Move elevator through full travel to see that it is operating freely without
binding or restriction due to servo installation.

1C407 ALTITUDE HOLD

The Altitude Hold is mounted behind the instrument panmel as shown on drawing
69D579.

Remove top cowl cover on the instrument panel. Using 78316 bracket as a
guide, drill two #2 (.221) holes in channel. Install two 2567 rivnuts.

Attach two 7551 shcokmounts to the rivnuts. Attach 7B316 bracket to the
shockmounts with 4561 lockwashers and 2592 nuts.

Install Altitude Hold in clamps on bracket 7B316 and tighten clamps. Position
Altitude Hold so that cover retaining screw and static port are in a vertical
plane with the static port dowm.

Cut the static air line to the Altimeter and install 58411l tee fitting. Attach
the 36" of 47A147 hose from the tee to the Altitude Hold static air fitting,
clamp the fitting with AN735-5 clamps or equivalent. Hose to be installed

so that positive drainage of moisture is provided. Route hose so that chafing,
excessive distortionm or restriction at bends is avoided.

1C404 CONSOLE

The Console is mounted in the lower portion of the radio cutout area as
shown on drawing 69D576.

Make a 5 1/16 x 2 13/16" cutout in this area for mounting or any existing
instrument panel space that is accessible to the pilot.

Remove the Console from its cover 15A188-1 by removing the Roll Knob
and the three screws visible on the face plate. Now remove the 138316
face plate and the 33364 screw. Slide Console assembly out of cover.

Drill the four mounting holes in the cover 15A188-1 as specified om drawing
69D576.

Attach 64B1l25 plate to existing structure on each side of radio panel by
drilling four #18 (.196) holes and attaching 64B125 plate and two 7A710 brackets
with 38226 screws, 4597 washers and 2S30 nuts. Attach cover 154188-1 to

7A710 brackets with four 35254 screws and four 2S40 nuts.



Gb. Reinstall console in cover in reverse order to the method it was removed
in paragraph G3. Do not reinstall 13B316 face plate until flight adjust-
ments are complete. :

H. =~ 1D395 AMPLIFIER

HL. The Amplifier is to be mounted on the aircraft radio rack in the aft
section of the aircraft, as shown on drawing No. 69C500.

H2. Attach the 64B112 mounting bracket to the radio rack in any available
space. Use the bracket as a template for drilling the holes for mount-
ing. Attach with (4) 35184 screws and (4) 2530 nuts or 256 rivnuts.

H3, The Amplifier is attached to or removed from the 64B112 mounting bra-
cket with the 425176 fasteners.

J. CABLE HOOK-UP

J1. The 30D207-2 Harness cable is connected to the various components as

shown on drawing 69D523 and according to code numbers on cable ends.

7.8 Plug the large connector into the Amplifier and attach with (2) 3A327
screws. Route all of the cables per paragraph J11.

J3' Connect CD-20 to the Console.

J4. Connect CD-18 to the Attitude Gyro.

J5. Connect CD-33 to the Directional Gyro if a radio coupler is not being
installed. If a Radio Coupler is being installed see the Radio Coupler
section of this bulletin.

Jb. Coﬁnect CD-47 to the roll servo with 30C211-36R extension cable if a
stabilizer is not being installed. If stabilizer is being installed connect
as described in that section.

K 8 Connect CD-16 to the pitch servo with 30C211-130F extension cable.
J8. Connect CD-10 to the Altitude Hold.
J%. Connect the CD-26 lead from the Console to the variable voltage terminal

of the aircraft instrument light rheostat. Caution: Check rheostat capa-

city for additional load of autopilot lights. If capacity is inadequate, add
rheostat (Mitchell Part No. 18538).

J10. Mount the Autopilot fuse 30B235 in the aircraft fuse panel. Connect the
fuse to the aircraft bus bar.

J1l.  Secure all wiring to airframe with AN742 cushion clamps or equivalent
to prevent damage and allow full freedom of controls. Clamp cables

w5



K1.

K2.

L.

L1.
L2.
L.3.
L4,
L5,
L6.
Ay A
L8.
L9.

within a maximum spacing of 18" to prevent damage. Route cables

clear of flammable fluid lines.

for additional information.

PLACARDS

Refer to Advisory Circular 43. 13-1A

Apply placard 13A329-220 to instrument panel in full view of the pilet.

Placard autopilot fuse with placards 13A132 and 13A239-5.

Install 134753 "S/N" placard with the aircraft records.

COMPONENTS WEIGHTS AND CURRENT DRAIN .

52D67

52D54
1C363-1-161R
1C363-1-186P
1C407

1D395

1C404

Cables

Current Drain

Attitude Gyro
Course Selector
Roll Servo
Pitch Servo
Altitude Hold
Amplifier

Console

Maximum Servo Action 7

2.7 lbs.
2.9 lbs,
2.3 lbs.
2.3 lbs.
.8 1b.
2. 3 15s.
1.3 lbs.

l.6 lbs.

3.5 Amps
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AUTOMATIC PITCH TRIM INSTALLATION

INSTALLATION NOTES:

This portion of this manual is intended to facilitate proper installation of
the Mitchell Pitch Trim Tab Servo and Automatic Pitch Trim Sensor,
therefore, before proceeding read the following instructions carefully
and study the drawings thoroughly. Inspect the kit parts individually

to insure a complete understanding of their purpose and proper location.

1C373 1- 220 PITCH TRIM SERVO INSTALLA TION

B ag - —— —y

The Pitch Trim Servo is installed in the lccation shown on Drawing
69D404. This location is aft of the baggage compartrnent.

Remove partition between aft part of fuselage and baggage compartment.

Place 7B380 bracket lips on outside of stringer flange and slide
bracket forward until it is snug on stringers. With bracket pushed
up within 1/16" of top fuselage skin. Check to see that angle of
servo drive pulley aligns with angle of trim cable. Mark and drill
(3) 3/16" holes on each end of bracket using the bracket as a template.

Mount bracket 7B380 using (6) 35237 screws and (6) 2534 nuts.

Add cable splice 30A 153 to turnbuckle on cable that Pitch Trim Servo
is attached.

Remove cable guard bracket 7A382 from Trim Servo and 4%A22 idler
pulley.

Install Pitch Trim Servo by passing pulley portion of servo up through
the cut out in 7B380 bracket. Attach Servo to bracket with (4) 35103

screws and (4) 45106 flat washers. Safety wire screws together.

Route trim tab cable from forward part of aircraft around top pulley

~ groove to idler and back to lower pulley groove of trim tab servo.

Reinstall idler with cable routed around it as shown on Dwg. 63D40n4,
Connect trim cable together with splice. Set proper tension on trim
cable as specified in Aircraft Manufacturers Service Manual. Check
to see that trim cable is working properly and the cable is on all
pulleys. NOTE: Check to see that the cable does not touch the side

of the flanges on the capstan grooves and pulleys on the trim servo.
Safety wire turnbuckles.

Reinstall cable guard bracket.7A382 on top of mounting bracket 7B380.
Position Bracket so it will be within 1/32'" of pulley.
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c2.

C3.

C4.
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C6I
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c8.

Co.

D1.

D2.

1C365-152 AUTOMATIC PITCH TRIM SENSCR

The Pitch Trim Sensor is to be mounted under the backseat of the
aircraft as shown on Drawing 69D438.

Remove the backseat of the alrcraft to exposs the cable pulleys as
shown on drawing.

Attach the 7A528 bracket to the pitch trim semsor with (2) 35102 screws and
and (2) 4584 lockwashers.

Position Sensor on the elevator cables as shown with the elevator
cables routed around the sensor pulleys as shown.

Drill (2) #2 (.221) holes in bulkhead flange using sensor bracket as

a guide. Drill (1) #2 (.221) hole in hat section using sensor bracket
as a gulde. Install 2567 rivnuts in bulkhead flange and hat sectiom.
Attach sensor with (2) 38464 screws, (3) 4S61 lockwashers, (1)

43A151 spacer and (1) 35188 screw.

Support elevator to remove all loading of cables in approximately
neutral positiom.

Lightly apply pressure to control yoke fore and aft to remove all
influence control position may have on elevator cable tensionm.

Loosen screws (A) (Ref. Dwg. #69D438) slightly and adjust contact

assembly (B) until both contact points are not touching pivot block

(C) by turning cam (D). Test by touching top of elevator cables -
alternately until an equal amount of pressure on each cable indivi-

dually will cause the trim tab to move in proper direction.

Repeat steps 6 and 7 until two consecutive checks produce desired
adjustments. Retighten screws (A). NOTE: Check to see that the cables
doc not touch the side of the flanges on all pulleys on the sensor.

PITCH TRIM WIRING

Drill a 1/4" hole in the upper left hand portion of the pilot's control

wheel for push button switch and catle assembly 30B192. Drill this hole

2 3/8" to the left of center of the top portion of the control wheel and
5/8" up from the lower edge. Fasten push-button switch assembly 30B192

in control wheel with nut and lockwasher om switch.

Drill a 13/32" hole in the instrument panel to the left hand side of the
control column within 2" of the control wheel shaft 0.D. Install 5872
grommet in this hole. Route flex cable through this hole and anchor

on back side of instrument panel. Clamp flex cable with AN742 clamps

so it will not obstruct the pilots view of necessary information on the
instrument panel.



D3.

D4.

I?S.
Dé6.
D7.
D8,

D9.

Dlo.
Dl1l.
Dila,

D13,

Plug 30B193 cable CD-40 receptacle into CD-40 plug on Auto-pilot consol
(Ref. Dwg. 69D523).

Mount circuit breaker on cable assembly 30B193 in fuse panel accessible
to pilot in flight. Connect CD-42 lead on circuit breaker to aircraft
bus bar.

Connect CD-37 delco connector on 30B193 cable to CD-37 delco connector
on 30B192 control switch cable.

Connect CD-39 delco connector on 30B193 cable to CD-39 delco connector
on 30B192 control wheel siwitch cable.

Connect CD-44 wrist lock lead of 30B193 to CD-44 wrist lock lead of
30B195 cable.

Connect CD-43 knife disconnect lead of 30B192 cable to CD-43 knife dis -
connect lead of 30B195 cable.

Route 30B195 cable to pitch Trim servo.

Plug CD-45 lead of 30B194 cable into CD-45 receptacle on the Pitchk Trim
Servo.

Connect CD-44 and CD-43 leads of 30B194 to CD-44 and CD-43 leads of
30B195 cable.

Route 30B194 cable to Pitch Trim Sensor. Plug CD-41 plug into CD-41
receptacle on trim sensor.

Secure cables to aircrame with cushion AN742 clamps or equivalent
within a maximum spacing of 18 inches to prevent damage and allow
full freedom of controls. Route cables clear of flammable fluid lines.

PIA CARDS

Apply placard 13A216 to control wheel by switch in full view of
pilot.

Apply placard 13A216 by 65529 circuit breaker.




L
ra.
F3.
F4,

COMPONENTS WEIGHTS AND CURRENT DRAIN

1C365-152 Trim Sensor + 5 1bsg,
1C373-1-220 Trim Servo 2.8 lbs.
Cable Assemblies . 5 1bs.

Current Drain
Maximum Continuous Drain ‘ 1.0 Amp.

- 10 =



OHIMYHEA 11Y2S 1ON 04

UI0 53003 J3vHf AV]NE ONY SHENd 1A0OWAY

0000 ¥ :SI1ONY

9/1 + :SNOILDYH

02EV69

‘ON 'OMQ

IO + 1NX Sivwidia
00" & XXX $1¥Ywidia
D-.-Uuun -n_;mlull_.o $SA1NN SIDOMYERI0L
I_’gl -nu_DUDOO ANY %.CL L ‘O. ut.._nn-vﬂupu:lh_
TR0t PO00uAly, OL wesund dawon By
-nl LB 29-.35 gL QMY qM13HOLIN
FHIV-00F #0 ALNBSOMd JHL 81 gMimyrd CIH
(Wwe'gg $ NO WW9L b #)
(@o3d ?) 9
‘vig 00G¢ NO MJOI
wweggd NO wuge d
@3y ¢ Lo
VIo 00G'€ NO 310H %=
] 8#g8 OF NN Y s S ST WL Rl VA
‘0’2 434 aisyIe| - el HEINI4 —_———— IVINZIYW 11va \ . -“_:u”“—sv““
AT L e _\ﬂ v OdAD J(ZO_HUME_O :ﬂzo aisn M..M\M.\M\\w“”““ \_\M\.\MW a”.;u“.uw

.

¥

31V 1dW3L

Al

SYXIL STIAM IVEINIW

TI3HOLIN 3¥'Y-003

—_——

h 2



s~

e -

J 3N0Z | ON 1yvd | CO
e e

]
g A 2 by A
< -
0 77 "133ks SXL 'S0 WeIN Lioany Teomem : Zloia
ONI S3IHLSNCNI T13HOLLY | Yaw 3vos dow oo [= B
: R = e
0P 5 wninonv|-, t—— T ——
; ..,lu\.ﬂmllv. T ioved] T e oy o
NO/LS TYVISNI WiNoNi| 070" 3wk Sy .a
; OAY2S HD11d - el R T w,.w 2 Epsede e
e o JU] Nyastavwal ISIMNINIO_ S — e ALY
7777 3 wos} 3w A4 SizNeRIoL [al3ive \ Nm%v&kqhﬂ
[ oo o sy iy |..f°_:=l|

S B FRUS

L230vy¥g S99z

G YFHATNE NIGYD OAYM YOS

(aviawe) 4211y

(/73) T2V HOLY7/AWIS
(#72)as w09 77992 8OSYL N

(S7) A 75425 $LISE
LINIWYET STV~ N

/l (7)) MolL235

LAYIDNIY SO Y TIN5
‘FIIS SLO7/S ‘THYOF LNO ONING

2CC
< am4

(@O7/+) LNN BESZ
\N«Q?«%Qk 708 26S € dn

/

— O
—
]
— | )
_—
—

— O

V-t MITIA
OMS~—

|

(D STEYD HOLVWEYLS

(QO3¥2) YIIVJS BLIVED
ANN BES 2
© 1709 DTS5 E

13AOVHE 9%0\aL I\\

vod S *
G
\I NINS LAYH251Y WOLLOG
A (@O7Y IWYTI FTIVIIE L IVI+

GIND AT 5YMNIOT 965+
\.II.?Q.E MIYIS P6T5E

/)u..;‘lvnnl 4

b

. NI ¥3L10D #LS
ﬁrg.www HoLlld o 28V \€9€D1

Lol

AITINS 22V 6Y —

(F7¥) MFH¥IS LTS 9ZESE

© L3INIovME 06
(@03
(007%
(ao3y 2)
MIHIS 29/ISE
2T X V\

F7Y2I70IYT TIZHOE

,AHM,%%W ¥ ww%u@«mxw‘ P SRNY

AR VRIS Y(0ME)MIEDS B3 SIS Y

/ “LMASY .n_
QN VO Y007+ LAYS ISV

\ﬂ\._.w\q z o)l yvbhhZ +b'E .*ln.ma.\.v

|
|
b

Gl 58




REAR WING SPAR (REF)

i
000

@ @ @

et

A DWW OF !k/C,g

L&

\

FORWARD

_——-DRWL OUT EXSTING RNETS  TO M3\ DW.
e e — = v

1875 REF —e

,L_@y

|
|
%

upP
7All54, CABLE GUARD ¢

UD\AX2.25 L6, ©LOT

— 49A28-|, CAPSTAN (i

932, T SCRIW
(REF.)




. 4

VOS vo _ _ :__*

A ON Dat
WNEALYTIIELENY L2HOVET 77 (4l
ONILNAICYy ONY B3/ T Wl TP =T R 2 n S
R )
W e st ¥y A

CHEITE |

34 'S1IIM IVEINIW

TIHOLIW 3Y1¥-003

PL-D-ZF ENSNOULI>D

AT EY

ﬁN.u...KQ‘)\ I\\nn.& C g N

STYI¥ILYW 40 1811

HO1L¢IED530

RIEWAN jEve

winl 210

HONETOID Z'F 5L Ve “LNNAIY LS5Z

G-ZEGNY C2SHSEM rEST

Iz

LTAINEE SANLNACHW | -8/ E8+3 e/

& ]e

"HFLAITIVY (S iY== \.“ SISO SCITCT! WL/ G777/ Toralls
S/ L THIVEE LV [, TSWT1-CHE ¥ &0 E/EFD THL

S oS P OIF SWFL! MLIM SIVIT

Sl NP ESVE S/ TIWE SHL OL OFXNOFE 58 M
LTYRSE (GO DSD CHEED WL S0 SEINSOI TYNOOV/IT &0
OAML DSddr? ShL LI SAOFY QF3NDIS NF ATVl
FMHL ONY TYLNCZ /Ol LNOVDE DIN/LNNOW
(SIIEED (P HTLL) FHL HAIM MCHL SFALD NOL IS OS
AN NS OSLNIOK £7 ATENZSSY SIML NHM
(UG 6/ ) VAT DD/ OL LENIVE

EVILISTONT ST TSI I-C1E v §0 LVIE#9 \ b4 -(..MN .\_ SHL

A STICH ONILSIXF Snns FHL FOXFINT hq\k.«\
SVLINON FOF EMIHOS (BOHEE) ZE-8 DNIEN) NIWAMA
T NELR TG NOILY

S IPRLENS RLVINSOSAAS Y FHL N OFIAIDFTE PN ATNC
SAMDLY TPy YO n\‘sg\n‘\ PV S&F/ u\\_\i S/527

nkb\t thN J._uR FrordEy .ES.N ml..az_ 5LV TS ”.ll
GCIST MLIM Q55007 S/ 24077 FSUR FEHRTD PHL

. & JUoy 775

Sotr | £2-1-B| . CEE/ - ©ODE4 23 & FLON ©ASY

| st YSIF h 513350 OIS SHELI TN

i

.,Nl.o;ﬂl.

[=EIEPr3 ¥YOr
. ONT FLISOTTO. OAL

..\ll\_

r LoV

muw 2) (2 -
’ o] 2

-

.s;& 5(7 SNUNGLYY LFADVeg S LNF =L =Ly

25T el /
&/ T A A=Y F W /7lov 558
YRV | /- Sr5D £ 1/
LENSEED SANLIINOW SlIEELT 1 | &V rFLQV TFS
LS~ TIOAM LN CECZ s |2
E-D= LSNP MEFTDT 2E/SE 9 |&
EX- DB ~SESIW ‘MI2DE TCrcE L f ?\H‘ru (Ze58-7)
Eb'= DEGNY ‘oFHEUMIDOT Vi d % :d g |7 | FENELS ‘pisip -

3
c/

\.v 2UoN P35)

oravy Livooay I/

(Z3y) »ory

Al

N :..mvtun.-N SAL) @
. e WG OS1 T
o B ]

X
el
Syt L -E-E] MNN% O F Mg S NTL!H OFO0v 2
oy | se-2/ : h.b\m OO7S i QWh\\E.&‘ rd
(L E;

L= S

7 o o T/ | © 20 o r A ISR NAAY DS m.m ($720 2= 2 Q‘\AL.C
CINCHiar Jive WOliarea5ia [TT) \n =t
SHOISIAZY

T ERloN NHH.J

,E&@g

(57207 2 24L) i
ot BE ]

(cszov #75) 1§ _Ml

— _¢ e e g




ONIMYEQ 311YD§ ION OQ
0l $3Dd]1 JuvHE AViNY ONY SHENE AAQWIY
0Ce0 F  :SI1ONY
P8/l 3 1§NOILDVIEY
010 XX S1¥YwWidia
500 4 XXX siywidia
T021410048 15IMEIHIO SSITMN SIONYEIIOL
“HOIMIML
0 :-5:. $3J1A30 AMY wu-. NI O FI0MA W
3N00ud 2N ..o;-.:uw m____m
.:-..8 10M 11VHE SHOGMId OATIMOHINY
T un 3 :o...:-o.. 811 Ony ERFITENL]
ul A L 3404 pwimviwd BiH) |

(wwo, p

(Qo3d b) 3I0H VId

#

-

)
9l
<

%_\‘_ [ LeSu 03 IAVEdIT] 37 L Saiva VT 1vAOud4Y
‘03 ¥4 aasva| - ——"" yinu T i IviNIIYW 1.va 1IMIONT
T mﬂmﬂmw,.. 1 z6zal §31anoy oiavy, FEZFTwe 7T emmn
SYXIL S11IM Niw
Y o ‘oma ) JIVIdAN3L .| "13HoLIKW m_m.. “0a3
) T g -




b| ¥2 O 8 Hy Av 0 N oy 9 _L w_m a
* \wJ g 1__ L1, (\Z ./ 4 HOILVIINAdY i ._w : = T JN ._ y - o
_ 1-249069 ._DN.OT.Q ol 5 .-....3\ -... one [TITARTICR e : ST r hil
s 51T = % &..
sadan
TT A¥NINTD  HWY¥OwWa 2 e ./ 3«:9#&%%5
Salhdrn s . 5 3
0018 QILVHLITOTY LA . \ n\@ve ; S(Swuob
SVIdA ‘€A Vvuinie .
ONI ‘S31¥1S5NON1 17121911N M=l Y LTROLT YINONL O
SIVIEIivaA 40 141V ~ AW SIS . ety av— a2 -
mouaed18 | wremnm wevi[eri]ain

SUISNIS NdL X’K

e inmv

!
. ,..é--,é,w "l ﬂﬂ\ “ |
- : i
uﬂﬁ.ﬂlbﬂ. oD & JJHM.NH)\uuhmM,ILanH _ i
N V7 1TY) Pyl IIE oy _
! Shsieis ; A .En:J..- g e::.f\ d h\ |
LLITIOYIL YAt INCL TNTHOTLIT QL WILTTTD NHLVTIVUSNY THE = £ 5 tvisozy won- — 1 TeraTeres e |
QU TATY W2UNSE FILSYI /XL v TOTTIN/ h“\\\k‘iﬂ‘g\\\.ﬁ.mﬂ..ﬂ. . hDﬂZ...J(ZU_m AT L J = ’- J ¥ W e ‘ﬁ _ 5
- : CAMIZ TIOW ... . LPTI_ = £ AP | )omads wdl roLid
Yl Jmzoox WOSNIS WNmi < 17-02 “ . { A :v\v/U :
CcriD IWNOILIRI Teo3 . ! 5 u R !
o v ~,
v 313" i ey e \.\cm.ﬂm "
2 LR adh FSnLiTv 0/+CD 1 d m 12202 p w\. SLETD R e
oV dbvd &S 32 SdUNd YIINLIIN | \ . _ i
77, W%»hhﬁoi‘qumuoh.:w& B 2 | u ” I 1S S et 53,0 B AN £
AN : | iy = =
n“ﬁ“ﬂ?wk%ﬁﬂﬂﬂuﬁthESOux HISNIT ATV LA98DaIV Y 3 | e B A.ﬂ.ﬂJ SR s
s3iom (72 V0IL50) Ll | e
: =% Y3500 0IGVY Sl 1 el / P
TIEELL 1 I
el ki 2=
Ear | | il O red :
s 3% THFTTS 2 le
(431108 NOLLYTIVLSHI M Q3ACucay ) _ onove szzniewis .Zzo:uo : =y — Fpl 558
any- OmG el
sen, %_e | _ o
_ m gxNNoY9 1 m _
__ 24VHIMY il
_ _ 1 f”ﬂaaﬂaﬂ“uﬁuﬂnu\ﬂufﬂ.uuaﬂ e
__ sl e Igﬂiﬂh&;ﬁﬂ- _— ., 9w 30000
Tl e e ; | ETHE |
s GmTE— o = =) i e )
_ nox N e EErN N3LOd Eé\ i | v S T N -y
__ nz:o«o.T.ll\.f ot \ | | i \ 3 _
L e SR ,_ -
: _ | | _ - 1195, p ) e
_ ! AN | T ; b- . |
_ A3 (Y | _ : , k ﬁlf.,mﬂnl amsseme
_ ! Pogimt .. 1 ) AL = f ST h
ll_lmA = tv =i -
_ ; < 7 e a3

_ (1v44::0; MILEIANI 2130V esks |

g

|

— B3
I ——
__ LU <& i HoUMS SISOy —_;
: i ! I S —
’ A ! 3 -
= [ - L énn | S e
=2 oANTS penaneagied | fsca) ©¥42 1WNOIL Y Lo
: A it e i TN 233 AR e 2105 noo s

PR L osev 01 ¥)d 3::: — -
Timics | _oiee [ —evim =

SwOiSIAYS - T

e :




e

MITCHELL CENTURY III AUTOMATIC FLIGHT SYSTEM
MODEL AK220 PARTS LIST FOR INSTALLATION IN
PIPER PA-24-250, PA-24-260 AND PA-30 AIRCRAFT

(14 VOLT SYSTEM)

Part No.

CENTURY III AUTOMATIC PILOT

Description
GROUP I
Attitude Gyro

6-27-67
1-10-69 R
12-18-69 R
2-02-76 R
10-21-77 R
10-19-81 R

-a--—---—--——---‘--_-_—-—-—-—---4.———-n------q--—-un---————--—-q

1X314

Screws 10-32 x 1/2 F. H.
Nuts 10-32 Esna

GROUP I
Course Selector D. G.

GROUP I
Air Filter

GROUP IV
Roll Servo

B R A E S @ @ T @ T T T e en N S D R T m e e e . . e e W e

3592
42A173-1
3CB199

1C363-1-186P

Bolt 10-32 x 1/2
Cable Clamp .
Cable Assembly (Bridle)

GROUP V
Pitch Servo

S R N S o S o ™ = - - - ——— . e e = S = e - s - .- - . -

30B212
42A173-1
5579
22574
35184
2530

45218
7B1068

43A178

Bracket

Bracket

Bracket

Pulley

Bolt 10-32 x1 1/4 H. H.
Bolt 10-32 x 1/2 H.H.
Screw 6-32 x 1/2 R, H.
Nut 10-32 Esna

Bridle Cable

Cable Clamps

Rivet

Cotter Pin
Screws
Nuts
Washers
Bracket

Spacer

-
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l. CENTURY III AUTOMATIC PILOT (CONTINUED)

Part No. Description Qnty.
GROUP VI
1C407 ; Altitude Hold 1
7B316 Bracket 1
7551 Shockmounts 2
2567 : Rivnut 8-32 .
2592 Nut 8-32 Hex 2
4S61 Lockwasher #8 Int. 2
47A147-36 Hose 1
58A1l Tee 1l
GROUP VII
1C404 Console 1
64B125 Plate 1
TAT10 Bracket 2
35254 Screw 4-40 x 1/2 F.H. 4
35226 Screw 6-32 x 1/2 F, H. 4
2530 Nut 6-32 Esna 4
2540 Nut 4-40 Esna 4
4597 Washer, Finish 4
GROUP VIO .
1D395 Amplifier 1
35184 Screws 6-32 x 3/8 R.H. 4
2530 Nut 6-32 Esna 4
GROUP IX
30D207-2 Cable Assembly 1
30B235 Cable Assembly 1
30 C211-36R Cable Assembly 1
30C211-130P Cable Assembly 1
GROUP X
13A329-220 Placard 1
13A132 Placard 1
13A239-5 Placard 1
13A753 Placard 1

PMA INSPECTOR o -



2. MITCHELL RADIO COUPLER OPTION

Part No. Description Quty.
GROUP I

1C388-M Coupler 1

35376 Screw 6-32 x 5/8 F.H. 4

9s73 Receptacle 1

PMA INSPECTOR

3. MITCEELL AUTOMATIC PITCH TRIM OPTION

GROUP I
1C373-1-220 Pitch Trim Servo 1
78380 Bracket, Mounting 1
35237 Screw 8-32 x 1/2 R.E. 6
2534 Nut 8-~32 Esna 6
35103 Screws 8-32x5/8 Fl. H. 4
48106 Flat Washer 5/32 x 3/8 4
30A153 Cable Splice :
GROUP II
1C365-152 Pitch Trim Sensor 1
35464 Screw 8-32 x 1/2 R.H. 2
2567 Rivnut 8-32 3
4561 Lockwasher {#8 Int. 3
35188 Screw 8-32 x 1 1/2 H.H. 1
43A151 Spacer 1
7A528 Bracket 1
35102 Screw 2
4584 Lockwasher 2
GROUP III
30B192 Cable Assembly 1
30B193 Cable Assembly 1
30B195 Cable Assembly 1
30B194 Cable Assembly 1
5572 Grommet 1




3. MITCHELL AUTOMATIC PITCH TRIM OPTION (conzinued)

Bart No.

13A216

Description

GROUP IV
Placard

PMA INSPECTOR

4. MITCHELL AUTOMATIC ROLL AXIS STABILIZER OPTION

GROUP1
Gyro-Amplifier

-——--u-—-—----——---——c-—-----—-——-—----———-—--—q-—n———--4----—--

1B405

30B184
30A188
30A189
30A205
30A204
7A738

3527

4540 |
1308211-36R

13A277
13A239-5
13A299
13A279
13A278
13A343-220
13A339

et NP T P W e v

Bracket

Bolt 10-32 x 1/2 H. H,

Nut 10-32 Esna

Washer 3/16 x 11/16 x 1/32
Shockmounts

Lockwasher #8 Int.

Nut 8-32 Hex

Wing Nut 8-32

GROUP II
Switch Box

GROUP III
Cable Assembly
Cable Assembly
Cable Assembly
Cable Assembly
Cable Assembly
Bracket
Screws 4-40 x 1/4 B, H.

_ Lockwasher #4 Int.
Cable Assembly

GROUP IV
Placard
Placard
Placard
Placard
Placard
Placard
Placard

Wb 00 b b W e Y
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SECTION V.

EDO-AIRE MITCHELL
PO BOX 610
MINERAL WELLS, TEXAS

BULLETIN No. 246
AUGUST 5, 1964

The Mitchell 1X314 Air Filter is F.A.A. approved for installation per the following instructions.

1. Filter Mounting - Attach the filter to the aircraft structure with (2) AN742D20C clamps.
Clamps not furnished. Position clamps at each end of filter. The filter should be mounted
as close as possible to the gyros that are using it. The element in the filter may be replaced
by removing the thumb screws on the end and removing element.

2. Vacuum System Plumbing - Plumb vacuum system as shown on drawing 69A351. Hose and
fittings not furnished. Hose must be routed clear of controls and clamped with cushion AN742
clamps as necessary to prevent damage and allow full freedom of controls. Adjust vacuum regulator
if necessary to obtain rated vacuum.

SPECIFICATIONS

i Capacity 4.0 cubic fest per minute.

2. Pressure drop 0.6 inches mercury.

3. Efficiency: 99.97% of 0.2 micron.

4. Element life: 40C hours nominal at 4.0 CFM.

5. Weight: 0.3 Ibs.

6. Air outlet: (2) %" Pipe thread (1) 1/8* Pipe thread.

FAA Approved 8-17-64

- 15 -
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4-08-70 Rev.

7-23-70 Rev.
| | SECTION V1. 22371 For.

- GROUND CHECKS AND FLIGHT ADJUSTMENT PROCEDURES 13%:;; g::-

| CENTURY I1l AUTOPILOTS 3-01-76 Rev.
' 5.21-76 Rev.

The Century 1l Autopilot is an “Open Loop’ system which responds only to the d\jnamics of the
aircraft in flight, thus the only ground checks that can be accomplished ara functional checks as
described in this bulletin.

Century |1l Autopilots may be equipped with any one of the following Amplifiers; 1D395, 1C515

or 1C515-1, depending upon the dynamic response required. Although these Ampiifiers are physically
mterchangeable only the Ampiifier model called for in the instailation data is approved for that
instailation.

If the alrcra'f‘t ms‘ailanon cails for a 1C515—1 Amphfer, the anrcraft should be loaded to or near its

aft C. G. limit for the set-up flight test to cbtzin the most consistent resuits. Consuit aircraft weight

and balanca data and assure that the fuel burn during test does not piaca the aircraft outside the

C. G. envelope. Other Amplifier models do not require this loading and shouid be lcaded with full
 fuel_and two people.

For all models, fly aircraft to smooth air and adjust power and configuration for a €5% - 75% power

= cruise conditions, except where otherwise specified. “
GROUND CHECKS
~ A, ROLL

1. Remove Ccnsole Face Plate by removing the roll knob and the three face piate retaining screws.
After removing the faca plata, reinstail the roil knob.

2. Start aircraft engine to obtain Gyro stability. Adjust vacuum regulatcr to obtzain 4.5 to 5.0”
vacuum.

3. Rotate aircraft control wheel to level flight (neutral) position. Center roll knob. Push
ROLL ON/QFF switch ON. Override Servo by manuaily rotating control wheel richt
and left through full travel to determine that Servo is engaged and can be ovemridcun.

4. Rotate roll knob right and left and observa that aircraft control wheel is mdving in the
carrect direction.

NOTE: Aircraft control wheel will not necessarily be in any particular position when the
roll knob is centered, but_wiil remain stationary at the pcsmon itis m at the time
the roll knob is rotatea_to its zerc electrical output pcsition,

5. Center Course Selector of Directional Gyro and push HDG switch ON, if Radio Coupler is
installed, place Coupler Selector Switch in HDG mode. With the HDG switch ON, turmns and
selected headings are commanded by the HDG knob of the Directional Gyro. The D. G. HDG
knob functions by being pushed IN and rotated. With the HDG switch IN, the roli knob on
the console is inoperative.

68533 61
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7. If Radio Coupler is installed, proceed as foilows, if Coupler is not installed, see paragraph 9.
Turn on Radio and tune receiver to any availabhle OMNI signal. Center OMNI indicator
needle.

8. Placa Radio Coupler in OMNI mode. Swing OMNI needle right and left slowly and observe
that control wheel rotates in correct direction.

9. Push HDG switch OFF. Push ROLL ON/QFF switch OFF. Rotata control wheel right and
left and observe that servo disangages.

10. If equipped with control wheel disconnect, re-engage autopilot and disengage with wheel
switch.

PITCH

1. If the Pitch Ground Check is being conduczed independant of Rall, perform Rall steps 1 and 2.

2. Push ROLL ON/OFF switch ON and position roll knob to stop Rall Servo.

NOTE: If Automatic Trim is instailed, pull trim circuit breaker to cut off trim during
ground checks.

3. Observe pitch effort meter and canter meter by rotating Pitch Command Knob. -

4. Push PITCH ON/OFF switch ON. Qverride Servo by manually moving control wheel full
forward and full aft to determine that Servo is engaged and can be overridden. Rotate Pitch
LCommand Knob full up and obsarve that control column moves aft.

NOTE: During ground operation, it may be necessary to manuaily assist control column
movement as Serva clutch may not be capable of maving control column with its
static friction.

5. Rotate Pitch Command Knob fuil down and observe that control ¢column moves forward.

6. Center Pitch Command Knob.

NOTE: Control column wiil not necessarily move to or maintain neutral pasition when
Pitch Command Knob is centered, but will cease movement anytime pitch axis
is at its electrical canter as indicated by a centered trim needle.

7. Push ROLL ON/OFF switch OFF. Move control column fore and aft and observe that

Rotate D. G. Course Selector right and left from center, and observe that control whea! rotates
in correct direction. Return D. G. Coursa Selector to center.

Pitch Servo disengaged satisfactorily.

6-2



C. GROUND CHECKS AND ADJUSTMENT - AUTOMATIC PITCH TRIM

After instailation is complete, the automatic trim sensor must be adjusted for centering. The trim
sensor point gap (overall) determines the sensitivity of the trim sensor and is factory set. If an
adjustrnent for trim sensitivity is deemed necessary, consult the applicable section of the EDO-
AIRE MITCHELL Servica Manual.

Centering Adjustments

y 11

2,

3.

68383

Support the aircraft elevator at the control surface, in approximately the neutral position
to simulate flight conditions.

Lightly apply pressure to controi yoke fore and aft to remova all influence of the static
friction in the control systam.

Point Adjustment - Cam Type

a
b.

Loosen the contact point bracket attaching screws at both ends.
One end has the attaching screw centered on a hex nut adjusting Cam-Turn the Cam
Clockwisa or Counterclockwise as necessary to center the contact points an either side

- of the contact block. Tighten the attaching screws.

Make preliminary test by touching top of elevator cables alternately with sufficient
pressure to close the contact point. The peints are “centered” where the pressure
required to close the points is approximately equal on either elevator cable. Whean the
pressure is equal the physical point gap in inches might or might not be equal.

Ground Check by energizing systam and depressing control wheel switch. Pull back
gently on controi wheel, trim should begin to drive up. Relax pressure and then - -
apgly pressure forward, trim should begin to drive dewn. The force required to
cause the trim to operate will be approximately 10 |bs., and should be approximately
equal for up and down.

Repeat a - d above until adjustment is satisfactory.

Point Adjustment - Set Screw Typa

a,

This type contact point bracket does not have the eccentric cam type adjusier. The
contact points are moved by loosening the atraching screws at both ends and sliding
the point bracket as required to obtain a proper adjustment per c and d above. After
adjustment, tightan two lock screws.

Point Adjustment - Dual Contact

The dual contact trim sensor may be equipped with either the cam type or the sat screw
type adjustable contact points.

For Center Adjustment, loasen or remove one contact set from the sensor base plate to
keep the two sets from interfering with one ancther.

Perform Center Adjustment on the remaining contact set per items 1 through 3C above,
using the instructions appiicable to the type of adjustment employed. Dual contact
sensors can be equipped with either the cam type or set screw typs contact adjustment.
Reinstall the first contact set and perform Center Adjustment as described in Sections

1 through 3 and/or step 4 as applicable.

After both sets have been approximately centered, the final centering adjustments can
usually be performed on one set of paoints.

6-3
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D. AUTOMATIC PITCH TRIM SYSTEMS (AUTOTRIM)

Edo-Aire Mitchell manufactures several different type trim systems. These systems vary in method _
of operation and in detail design and certification requirements. Some modals utiliza the fail safe
concept of malfunction or runaway protection. In this type trim instailation the system can with-
stand any type single failure, anywhere, without uncontrolled operation resuiting. These trim
systems often employ high trim rates that ara operationaily better suited to the aircraft model than
could be used with a conventional electric trim system. |t is very important to never use a3
substituta trim system component part for an original design part becausa ths fail safe characteristics
of the system might be sacrificed. It is also very important to conduct a thorough trim system
check, both “ON* autopilot and “OFF" autopiiot prior to the first flight, to assure that serve
direction is correct in both modes. A trim system running the wrong dirsction is the sama as a
runaway. In some cases it is possible to obtain pilot stick forces in excess of 100 pounds in 3-4
saconds under these conditons, therefore always check the system thoroughly for proper function
and direction prior to the first set-up flicht.

All current Edo-Aire Mitchell trim systems function identically during autotrim made, however,
when operating “OFF" autopilat, two basic methods of operation are used. One method employs
the single push button on the control wheel. This system utilizes the trim sensor for direction
sensing. The other typse uses either a two section rocker switch or a double toggie switch. The
rocker switch has a center bar that must be depressed in conjunction with rocking the switch

fore and aft for trim operation to occur. All of the above systems can employ the fail safe system
design.

Proceed as follows for system check-out.

Command Type Control Wheel Switch - Rocker Type

1. When the command switch is used on the control wheel then the following functions apply:
a. When top bar is depressed and released, it disconnects the autopilc'.
b. When top bar is depressed and switch is moved aft, will command an up trim.
c. When top bar is depressad and switch is moved forward, will command a down tim.

NOTE: If system is operating correctly, no trim action will occur uniess both actions are
performed.

2. Pitch Trim is automatically accomplished when the autopilot is engaged. To check the
automatic trim proceed with number D.6 below.

63583 6-4
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Push Button Automatic Trim Controi Wheel Switch

’ . 3. The push button on the top left hand portion of the pilot’s controi wheel has three functions:
a. When pressed and releasad, it disconnects the autopilot.
b. When heid down, it engages the automatic trim to trim off control pressures.
c. When held down, it disengages roil servo, if optional stabilizer back-up is instailed.
4. Engage trim push button and move yoke to aft limit - Trim should trim UP. Push yoke to
forward stop - Trim should trim DOWN.
8. With trim button engaged, move trim wheel to determine that the serve can be manually
overridden. Releasa trim button - check manual trim to ses that trim servo disengaged.
8. Pitch Trim is automatically accomplished when the autopilot is engaged. To check automatic
Tim proceed as follows:
a.  Encage autopiiot and rotate pitth command disc to the full down position, and note that
trim system trims nose down.
b. Rotate pitch command disc to full up position, and note that trim system trims nosa up.
(It might be necessary to supply additional control wheel pressure on the ground due to
low autopilot authority.)
¢. Momentarily depress trim switch on control wheel to twm off autopilot.
NOTE: In autopilot mode there will ba approximately a thres (3) second trim delay
between the pitch command and the operation of the trim during the ground
e
check.
_ Command Type Control Whesl Switch - Double Toaaie
7. This switch assembly uses two separate center off toggle switches. The switch toggies are
connected by a specially designed, loose fitting, knob. To check system cperation, proceed
as follows:
a. Trim circuit breaker - check IN.
b. Push switch knob full forward - check nose down trim operation.
c. 'With switch full forward - check manuai override at crank.
d. Pull switch knob full aft - check nose up trim.
e.  With switch full aft - check manuai override at crank.
f.  Releasa switch - check that trim disengages.
8. To check autotrim operaticn proceed as in D.5 above.

68583 6-5
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FLIGHT ADJUSTMENTS

The Flight Adjustment required by the Century |1l Automatic Flight Control System vary sligh.
depending upcn the Amplifier utilized and the options empioyed.

The 1C515-1 model Amplifier requires two adjustments NOT raquired on systems equipped with
the 10385 or 1C515 Amplifiers.

INITIAL ADJUSTMENT - 1C515-1 ONLY

For these adjustments the ampiifier must ba inside the cockpit. Remove the amplifier portion of

tha hamess, as necessary to piace the amplifier inside for this adjustment, or use a suitable extensic
harness.

ROLL THRESHOLD ADJUSTMENT (Rth) - The Roll Threshold potentiometer is attached to the
circuit board of the 1C515-1 amplifier and is accessibie from the bottom of the amplifier with the
base plata removed.

CAUTION:  During autopilot operation, care must be exercised to assure that the larger power
transistors on the side heat sinks do not become grounded to the airframe or intern:
damage to the amplifier will result.

1. With the aircraft in smooth air and trimmed for level flight, encage the Roil and HDG section
of the autopilot and center the HDG indice.

2. Adjust the roil threshold potentiometer clockwise until a noticeabie roll oscillation develops,
(clockwise rotation increases the sensitivity).

3. Rotata potentiometer counterclockwise until lateral oscillation is eliminated.

NOTE: Counterciockwisa rotation past the desired adjustment wiil causa long tarm
laterai oscillation and possible wandering on established headings.

4. Grasp control wheel and dispiace aircraft in roil. |f no oscillation develops, proceed to pitch
adjustment. |f roil oscillation develops, turn roil pot counterclockwisa until oscillation stops.
Repeat until no osciliation is detectabla.

PITCH THRESHOLD ADJUSTMENT (Pth) - The Pitch Threshoid potentiometer is attached to the
circuit board of the 1C515-1 ampiifier, and is accessible for adjustment by removal of the cover pla
on top of the amplifier.

1. With the aircraft in smooth air, engage the roil, HDG and ALT HOLD sections of the autopilo

2. Turn the pitch threshold pet clockwise until the control wheel begins 3 noticeable oscillation i:
pitch, then gradually turn the pot counterciockwise until the cscillation is undetectable. .

NOTE™ This oscillation might show up as an actual esciilation of the aircraft in pitch attituc!
or simpiy as “choppy’’ control action. If no oscillation is obtained, turn pot 1 - 2
turns counterclockwise and proceed with 3.
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3. Using the pitch command disc, command a climb attitude and observe that the aircraft changes
— attitude smoothly without a “stair step’* type action. If the attitude change is smoath, proceed
with C. If “stair stepping” occurs during the attitude change, turn the pitch counterciockwise
in one turn increments, changing attitude between adjustments, until attitude changes can be
mada smoothly. =

C. Engage aitituda hold mode and allow aircraft to stabilize. If an oscillation can be feit, turn pitch
threshold pot counterciockwise in one turn increments, until osciilation is eliminated or can no
longer be feit. :

.

This completes the threshold adjustments. Proceed with the standard Century |1l Set - up.
FLIGHT ADJUSTMENTS - ALL CENTURY I
A. ROLL - NO RADIO COUPLER

1. Fly aircraft to smooth air and trim for level flight, using 75% power,

NOTE: Check for correct rudder trim. If rudder is incorrectly trimmed, the Century Il will
fly the aircraft with a wing low to compensate for the rudder cut of trim condition.

2 With roll knob centered, push ROLL ON/OFF switch ON sat D. G. Coursa Selector to 0. G.
heading.

3. Push HDG switch ON. I[f aircraft dces not maintain selected heading, adjust as necassary to
center adjustment screw (B) on console (Ref. Dwg. 69A585).

4. Rotate D. G. Coursa Selector 90° to 1509 laft and observe aircraft bank angle. Adijust left =
bank screw (A) of console to cbtain 20° bank. (Ref. Dwg. 63A585). Rotate adjustment
screw clockwisa to increasa bank angle.

CAUTION: Keep D. G. Coursa Selector at least 259 left of D. G. heading until adjustment
I Complatal

§. FRotate D. G. Course Selector 90° to 1509 right and observe aircraft bank angle. Adjust right bar
screw (C) of consoie to obtain 209 bank. (Ref. Dwg. 69A585). Rotate adjustment screw clockwisc
to increase bank angle.

CAUTION: Keep D. G. Course Selector at least 25° right of D. G. heading until adjustment is
completad.

6. Allow aircraft to return to selected heading and level flicht. Observe that Autopiiot maintans
selected heading + 2°. If not, repeat steps 2 and 3 until selected heading is maintained.

i . 72 PusZI;-QFF HDG switch and with rolt knob centered, cbserve that aircroft flys wings level
- A 28 -

8. Tumn roll knob full left and obsarve that aircraft banks left 28° ¥ 39,

9. Repeat step 8 to the right.
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B. ROLL -WITH RADIO COUPLER

1

10.
11.

12

13.

14.

£8S33

Fly aircraft to smooth air and trim for level flight.

NOTE: Check for correct rudder trim. If rudder is incorrectly trimmed, the Century I1i
will fly the aircraft with a wing low to compensate for the rudder out of trim
condition.

Set Coupler Selector switch to OMNI. Match D. G. Course Selector to D. G. heading.
Set D. G. Course Selector to match D. G. heading (centered).

Push ROLL ON/OFF switch ON. Depressing switch on rear of coupler and heoid switch
IN until adjustment is completed. Push HDG switch ON.

Allow aircraft Rall Attitude to stabilize and if necessary adjust for straight and level flight
(wings levei and ball cantered) with canter adjustment screw (B) in console (Ref. Dwag.
G69ASBE). After each adjustment, ailow aircraft attitude to stabilize and obsarve it for two
minutes to ensure aircraft is maintaining level flight. Release coupler adjustment switch.

Placa Coupler Selector Switch in the HDG mode and observe that aircraft maintains seiected
heading + 2°.

Rotate D. G. Course Selector 909 to 150° left and observe aircraft bank angle. Adjust left
bank screw (A) of console (Ref. Dwg. 69AS85) to obtain 20° bank. Rotate adjustment
screw clockwisa to increasa bank angle.

CAUTION: Keep D. G. Course Selector at least 259 left of D. G. heading until adjustment
is completad.

Repeat step 7 to the right.
Turn on Radio and sat OMNI! Bearing Selector to cbtain full left deflection.

NOTE: Full left needle deflection must be maintained until adjustment is completed. This
can best be accomplished by being at least 20 miles from the OMNI station and
flying approximately tc or from the station.

Push HDG switch OFF and set D. G. Course Selector 459 right of center indica.
Select OMNI| mode on the radio coupler and push HOG switch ON. Allow aircraft heading to
stabilize.

Adjust left interdept screw on side of Radio Coupler as necessary to stabilize Coursa Salector
459 right of center indica. Turn adjustment screw clockwisa to increass intercept angle.

To adjust right intercept angle, repeat steps 9 through 12 with OMNI needle deflected
full right and Course Selector 459 to left of center indica.

Center OMNI needle on a “TO" bearing, and set Coursa Selector to match OMNI bearing.
Allow aircraft to fly to the OMNI station and observe that OMNI needle stays “Centered”.
1f OMNI needle does not maintain center, repeat steps 2 through 5.

NOTE: If aircraft flys straight and level with adjustment switch depressed, but does not fly
OMNI needle centered, reject the 1C388-M Coupler.
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PITCH

=

With aircraft loaded with full fuel and two people, fly aircraft to smooth air. Trim aircraft
for level flight, using 75% power. '

Push ROLL ON/QFF switch ON, adjust Roll Command Knob for wings level. Canter Pitch
effort meter by rotating Pitch Command Knob.

Observe aircraft’s indicated altitude and push ALT switch ON. Allow aircraft to stabilize
and observe that aircraft is holding the same altitude at which the ALT switch is pushed
ON. If aircraft does not hold engage altitude, adjust Pitch centering screw “E"., Ref. Dwa.
69A585 until aircraft does hold engage altituda. '

NOTE: Turn screw clockwise to increase altitude.

Push PITCH ON/QOFF switch OFF, again note indicated altitude and push ALT switch ON
and allow aircraft to stabilize and observe that aircraft is holding engage altitude. Repeat
steps 3 and 4 until correct results are obtained on two consecutive steps.

Center Pitch Command Knob, and push ALT switch OFF.

Rotata Pitch Command Knob if necessary to maintain level flicht. After aircraft is stabilizad
level, cbserve that Pitch Command Knob is centered + 1/8“.

Rotate Pitch Command fuil up:and adjust pitch up limit screw “F". Ref. Dwg. 69A585 to

cbtain a climb airspeed of approximately 1.2% of stall speed. Turn screw clockwise to increa::
climb angle.

Rotata Pitch Command Knob full down and reduce power to 18" - 20 h.g. After aircraft ha:
stabilized, adjust pitch dewn limit screw “D*. Ref. Dwg., 63A585 to obtain aircraft Ve speed
(end of green arc).

CAUTION: It may be necessary to reduce power to prevent excessive spesd.
Slow aircraft to approach speed and configure aircraft as required for normal ILS approach.
(Consuit A.F.M, Supplement). Check the down range of adjustment available for adequacy

in this configuration. Increasa the down limit if necessary by readjusting Pot. ““D*.

NQOTE: Climb and descent speed may be adjusted to any desired speed that is within the
approved airspeed range.

GLIDE SLOPE COUPLER

Refer to the G/S Coupler Section of this Installation Manual for G/S Coupler adjustment,
procedure and test box hook-up.
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ADJUSTMENT DRAWING
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SECTION IX.
APPENDIX
l. Drawing Package (Refer to Master Drawing List
for contents)
2. S.T.C. Certificate

3. A.F.M. Supplement, Supplemental Flight Manual,
Placard, or Pilot's Operating Handbook Supplement

4. R.F.I. Instructions
If A.F.M. Supplement is required, remove and place in the Alrplane

Flight Manual.

If Supplemental Flight Manual is required, remove and place with
aircraft records.

If Placard is required, place on instrument panel in full view of
the pilot.

If Pilot's Operating Handbook Supplement 1is required, remove and
place with Pilot's Operating Handbook.
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Hnited States of Smerica
Deparement of Transportation —Fedexal Sviation Sdministration

supplemental Type Certificate
LA/ SABB2SW

T cordiflcats issued o Mitchell Industries, Inc. dba
EDO-AIRE MITCHELL
P. 0. Box 610
Mineral Wells, Texas 76067

rofom as spacsliccd Kumcors.mectse Ko airiorthinass reguirornints of Pt 3 e Clvil Air
Popudations
Copirad Poduct —Fpooumt Lt Mondom:  1A15 and ATEA

AMaks: Piper
Moded:  PA-24-250, PA-24-260, and PA-30

Ylesorspilions of Ty Qfa?,..- @hange. Installation of Mitchell Automatic Flight System Model AK220
consisting of Certury I Autopiidt with optional automatic Pitch Trim, Automadc Ailerdn stabilizer
and radio Coupler in accordance with Bulletin No. 322 Fevision 3, dated 12-18-89. Installation af
Glide Slops Caoupler in accordanca with Bulletin No. 3686, dated 9-18-67. Installation of Mitchell
Radio Coupler Model 1C388-3 per Bulletin No. 611, Revision 1, dated 4-16-74 and Mastar Drawing
List No. 87A708, Revision A, dated 4-16-74.

Lonilnds ' o, Lioma:
1. Mitcheil Industries, Inc. FAA Approved Placard 13A329-220 required with Century [l installatio:
2. Mitchell Industries, Inc. FAA Approved Placard 13A343-220 required with Stabilizer installation.

3. FAA Approved Autopilot Flight Manual Supplement dated 4-16-74, PN68S168, is required
for Mitchell Radio Coupler Modal 1C388-3.

JGI—'/" [ Lo o L i >

Dtoafispplicatiom: May 27, 1966 Dte reisaued:  9[7/66: 2/7/69: 1/26/70: 4/16/74
Revisicn 4
ga&%m June 24' 1966 Q&J!IMM.'

Lyrecliom of. e S/ lonincsdraldim

st ST

( Signature )
Don P, Watson
Acting Chief, Engineering and Manufacturing Branch
{ Thle)

Any alteration of this certificate is punishable by a fine of not exceeding §1,000, or imprisanment not exceeding 3 years, or bath.
" This certificate may be transferred in accordance with FAR 21.47.

FAA Foam 8110-12(10-44)
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EDO-AIRE MITCHELL

P.0O. Box 610

Mineral Wells, Texas 76067
~—

FAA APPROVED
AUTOPILOT FLIGHT MANUAL SUPPLEMENT
FOR
OPERATION OF AUTOPILOT RADIO COUPLER MODEL 1C388-3

Reg. No.
* Ser. No.

This supplement must be attached to the FAA Approved Autopilot Flight Manual when Radio Coupler Model 1C388-3
is installed in accordance with FAA Approved Bulletin No. 611 dated 3-2574. The information contained harein is
FAA Approved material which along with the FAA Approved pilot’s check list, placards, instrument markings and
Autopilot Flight Manual is applicable to the operation of the airplane when modified by the installaton of Radio
Coupler Model 1C388-3.

I.  LIMITATIONS: ' -

A. Refer to the limitations section of the Autopilot Flight Manual or Limitations Placard for Autopilot System
Operating Limitations.

1. PROCEDURES:
A. Normal Operation.

Preflight
~ 1. Tune and identify VOR-VOT Station and conduct standard VOR receiver check.
= Engaged roll and HDG modes of the autopilot and select OMNI mode on the radio coupler.

Maove the OMNI! bearing selector (0.B.S.) to cause a right needle daflection - note the control

wheel maoves right. Move the Q.B.S. to cause a left needle deflection - note the control wheel
moves left.

3. Conduct autopilot and trim preflight check in accordance with Autopilot Flight Manual or
Operations Manual, as appropriate.

VOR INTERCEPT AND TRACKING.

1.  Select desired OMNI bearing with the O.B.S. Set HDG bug on present course. Engage autopilot roll
and HDG modes and select OMNI mode on radio coupler. [f selected course causes a full scale left-right
radio needle (C.D.!.) deflection, the radio coupler will cause the autopilot to tum to a 45° intercept
heading. With initial defiections less than full scale the intercapt ancle will be less than 45° and will
vary with the radio off set. Interception and tracking will be automatic. When the radio coupler is in
any radio mode the HDG bug on the compass indicator is not in use and may be positioned as desired.

2 For cross-country VOR tracking in areas of poor VOR reception, NAV mode may be selected. NAV
mode is a lower sensitivity VOR mode that will reduce autopilot reactions to erratic VOR signals.

Because of lower sensitivity this mode shouid not be utilized where accurate short term tracking is
required.

ILS INTERCEPT AND TRACKING.

1. Always select the inbound ILS front course magnetic bearing on the O.B.S. for both front and back
— ILS course tracking.

2. For front course tracking inbound or back course tracking guthound, select LOC Normal meode. LOC

normai provides automatic 45° intercept and tracking. Select roll and HDG modes on the autopilot
mode selector,

FAA APPROVED
DATE: 4-16-74
PN 685168



3, For front course tracking_outbound to procedure turn area or back course tracking inbound for back
course |ILS approach, select LOC Reverse on radio coupler. Select Roll and HDG modes on the
autopilot mode selector.

NQTE: The radio coupler will provide automatic cross wind correction up to approximately a 15° wind
correction angle (W.C.A.). In navigation situations that require more than a 15° W.C.A. heading
mode and the HDG bug should be used for tracking.

HDG HOLD

-

1. To use the HDG bug on the compass indicator (H.S.1.) the radio coupler must be positioned
to HDG and the autopilot must have both roll and HDG modes engaged. If the Radio Coupler
is positioned in any radio mode, the HDG bug will not functicn with the autopilot.

B. EMERGENCY OPERATION
1.  |f VOR signal is not reliable the radio coupler should not be utilized. Return to HDG mode.

& Any time a radio tracking probiem is suspected return the radio coupler mode selector to HDG
and manually control radio course intercepts and tracking, using the autopilot heading bug.

Il PERFORMANCE:

No Change.

%4 Glen W. Welsh
Chief

ENGINEERING AND MANUFACTURING BRANCH
DEPARTMENT OF TRANSPORTATION

FEDERAL AVIATION ADMINISTRATION
SOUTHWEST REGION, FORT WORTH, TEXAS

w FAA APPROVED:

FAA APPROVED
DATE: 4-16-74
PN 68S168



AUTOPILOT R.F.I.

Due to the variety and hi-power of
radio equipment often found in
today's General Aviation Aircraft,
there exists a potential radio
transmission interference problem
with other equipment in the air-
craft. Because of this potential,
the autopilot system is designed and
constructed with R.F. shielding to
prevent interference however, in-
stallation combinations can occur
wherein minor interference is pos-
sible.

R.F.I. interference from radio
transmissions wusually are manifest
in one of two ways, either by inter-
ference with the VOR deviation
needle display or by causing the
autopilot flight path to be dis-
placed during transmissions.

The most  common interference
causes the VOR deviation needle to
jump or swing while the transmitter
is being keyed. This typée of inter-
ference affects the autopilot only
in radio coupled modes as the auto-
pilot is coupled to the VOR indi-
cator meter movement and therefore,
sees any needle movement as a com-
mand. VOR needle interference is
sometimes found to be wholly within
the NAV - COM set, that is, radia-
tion of conduction of transmission
energy from the transmitter to the
VOR receiver internally. When this
is the case, there is little the in-
stallation technician can do to
overcome the condition other than
contact the field representative of
the company involved for advice.

A much less common interference
type is one in which radio trans-
missions affects the roll of pitch
axis of the autopilot directly. This

INTERFERENCE

occurence is caused by R.F. energy
being radiated into the autopilot
system and there being detected and
fed as a signal to one or more of
the autopilot command channels.

This problem is usually found only
in aircraft equipped with high out-
put power transmitters and varies
with antenna types and mounting lo-

cations. The reflected power or
standing waves on the antenna cable
is probaly the greatest single

source of this trouble, however, an
antenna located so it radiates into
the cabin can also cause the prob-
lem. The effect of this interfer-
ence on the aircraft flight path is
usually an initial displacement and
then resumption of the programmed
flight path. The response is simi-
lar in both roll and pitch.

Often, due to the wave form of
radio frequency energy and the wave
length, (frequency) an interference
problem will only be found on one or
two isolated frequencies. In these
cases simply moving the autopilot
component suspected or the radio
source by a few inches will correct
the problem.

Occasionally a new autopilot in-
stallation will cause a deterior-
ation in A.D.F. receiver operatiocn
quality. This is reverse of the
previous problem wherein 'noise"
from the autopilot is transmitted to
the radio. One source of "noise" in
the autopilot is the 5KIIZ oscillator
in the amplifier. Oscillator noise
can get into the A.D.F. system by
both induction and radiation. A
power buss common to both the auto-
pilot and A.D.F. receiver is a good
path for this type interference. If



a separate power source corrects the
problem then a filter, such as Edo
Avionics part number 1A479, in one
or both A+ leads will usually elim-
inate the interference. Radiation
from the autopilot cable and ter-
minal ends, although very weak, can
sometimes interfere with the A.D.F.
receiver by radiation into the sense
antenna, or loop, or both. Cable
routing providing additional dis-
tance between these items and addit-
jonal shielding of the autopilot
leads is wuwaually best in these
cases. Since the autopilot leads
are already shielded, the most pro-
ductive solution is usually routing.

An important area, often over-
looked, is the ground and ground
path. It has been found in many air-
craft that a considerable resistance
builds up between adjacent sections
of skin paneling and structure due
to paint, primer, etc. This in-
creases the resistance in the ground
path for some equipment, which
lowers the equipment tolerance to
R.F.I. Sometimes it is adviseable
to add a braided ground strap to the
equipment to assure a good ground.

Ground loops developing in cable
shielding and the aircraft due to
the existance of a ground potential

difference can also cause problems.
In some cases it might be necessary
to connect only one end of a shield-
ed cable to ground or even to is-
olate the autopilot amplifier from
ground.

In summary, if an interference be-
tween the autopilot system and one
or more of the radios is determined
to exist, then one or more of the
following cures should be tried in
an effort to eliminate the inter-
ference.

1. Install a filter in one or all
involved A+ leads.

2 Reroute antenna leads.

3 Reroute autopilot leads and
cabling.

4, Relocate antenna.

S Relocate autopilot component-

Consult GADO office concerning
approval of installation dev-
iation.

6. Add ground straps to affected
component (s).

T. Eliminate ground from one end
of the long ground shielded
leads.

8. Isolate  autopilot  amplifier

from ground.
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Century Flight Systems - Century IIT Autopilot Page 1 of 1

Century III Autopilot

As of January 1, 2001 the Century III Autopilot System is no longer in production.

l S 19.5 - '
Weight: l; Ibs. L || |
| —|
Power: I 4.5 amps @ 14 or 28 VDC
| Panel Size: I DG and AG - 3-ATI

Control 5.00"W x 2.25"H x 2.50"L
Console:

The Century III is a two axis roll/heading/pitch autopilot consisting of the lighted directional and attitude gyros, control
console, computer/amplifier and servos. Standard features include separate roll and pitch engagement, altitude hold, roll and
pitch command, and automatic and manual electronic pitch trim. The optional radio navigational coupler is identical to the
Century IIB's coupler.

The Century III is the preferred altitude hold autopilot for dealer-installed, retrofit installations in a wide range of single- and
multi-engine aircraft. Its fingertip control of roll command of constant bank angles up to 30&#176, smooth pitch command
for exact climb and descent attitudes, and outstanding altitude hold performance has given the Century IIT an enviable
reputation for excellence. Unlike many competitive systems, the custom-manufactured cable harness is included to reduce
installation time and expense.

Options: Either square or round gyros may be chosen to accommodate your cockpit panel. The Century NSD slaved or
non-slaved HSI system or other compatible HSIs may be substituted for the directional gyro. The optional glideslope coupler
is armed and locked when the autopilot is programmed for an approach and the radio is set up to the localizer.

http://www.centuryflight.com/products/frame/cent111.htm 11/22/2004



Century Flight Systems - Services Page 1 of 1

Wing Rocks in the CIIB & CIII
R —

The most common complaint received in technical service is wing rocks. Although several factors can cause these problems,
it is necessary to start somewhere in order to eliminate those factors. The autopilot is designed so that with a given amount of
error signal input to the autopilot, it will output a certain amount of drive voltage to the servo motor. In turn, the servo will
move the aircraft control with a certain amount of voltage applied to it. The servo is mechanically coupled to the aircraft
control through a push rod or bridle cable - so we have electrical and mechanical factors to consider. Given the shop's test
equipment capabilities, if they cannot fix the problem, they can at least rule out certain things. Checking for proper cable
tension on the main cable and the bridle cable should be the first thing. Normally the bridle cable is set a 17 +/- 2 Ibs. For
push rods, check for rod end bearing friction and play. The entire aircraft control should be checked for excessive binding.

For the electrical portion, check the servo motor for correct start-up voltage. Century servos will normally start to run
between 1.5 and 1.8 VDC when power is applied. The only way to do this is with a variable power supply and volt meter. A
nominal cutoff voltage is 2.5 VDC. Needless to say that some aircraft will perform OK at 2.5 VDC while some will not. So
the lower we can get the servo to operate, the better. For autopilot operation we have to make sure it outputs the proper
voltage for a known error signal. The amplifier would need to be bench checked for this operation. An in-aircraft check can
be verified by giving a 10° heading error signal into the system, using the 66D141-1 gyro substitution test box and inputting a
horizon signal to stop control wheel movement. We should have 10° -1 +2 roll horizon to cancel the 10° heading signal.
Some CIIB installations will have a 1B440 rate filter in line from the attitude horizon - don't forget to bench check this item.

If no success so far, check for low threshold adjustment. On older CIIB & CIII amplifiers there is not a potentiometer for this
adjustment. It is developed from special three-junction diodes located in the feedback circuit from the roll motor. To increase
threshold voltage it is possible to add no more than two pairs of 48833 diodes in series with the three-junction diodes already
in the PC board. For newer CIIB & CIII system, a potentiometer is provided for threshold adjustment. In the CIIB system this
is located behind the console/amp faceplate, in the bottom right corner of the unit. In the CIII system it is located on the PC
board of the autopilot amplifier.

The last remaining possibility, if no other problems are found, would be to have the attitude gyro checked by a qualified
instrument repair shop.

http://www.centuryflight.com/services/frame/TECH4. HTM 11/22/2004
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Supplemental Type Certificate

STC Number:
SA576SW

This certificate issued to:
Century Flight Systems, Inc

STC Holder's Address:
3003 F.M. 1195 P.O. Box 610

Mineral Wells TX 76067
United States

Description of the Type Design Change:
Installation of Mitchell automatic flight system model AK 186 consisting of Piper altimatic I1IB
autopilot radio coupler, and automatic aileron stabilizer model AK 179.

Application Date:

Status:
Reissued, 06/25/1984

Responsible Office:
ASW-190 Ft. Worth Special Certification Office Tel: (817) 222-5190

TC Number - Make - Model:

1A15 -- Piper Aircraft, Inc., The New -- PA-24-250
1A15 -- Piper Aircraft, Inc., The New -- PA-24-260
A1EA -- Piper Aircraft, Inc., The New -- PA-30

Full Text of STC:

¥ Comments

Comments:

http://www.airweb.faa.gov/Regulatory and Guidance Library/rgSTC.nsf/0/B59E52E87... 11/11/2004
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Supplemental Type Certificate

STC Number:
SA662SW

This certificate issued to:
Century Flight Systems, Inc

STC Holder's Address:
3003 F.M. 1195 P.O. Box 610

Mineral Wells TX 76067
United States

Description of the Type Design Change:

Installation of Mitchell automatic flight system model AK220 consisting of Century I1I autopilot with
option automatic pitch trim, automatic aileron stabilizer and radio coupler.

Application Date:

Status:

Issued, 06/25/1984

Responsible Office:
ASW-190 Ft. Worth Special Certification Office Tel: (817) 222-5190

TC Number — Make -- Model:

1A15 -- Piper Aircraft, Inc., The New -- PA-24-260
1A15 -- Piper Aircraft, Inc., The New -- PA-24-250
A1EA -- Piper Aircraft, Inc., The New -- PA-30

Full Text of STC:

¥ Comments

Comments:
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http://www.airweb.faa.gov/Regulatory and Guidance Library/rgSTC.nsf/0/DB78FD534... 11/11/2004



