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INTRODUCTION v e

This manual contains service informatién .to be used by qualified service
personnel in the service and maintenarice of the Grumman American Aviation Model
AA-1, AA-1A and AA-1B, The information contained in this manual supplements
AC 43,13-1, "Aircraft. Inspection and Repair Manual," published by the Federal
Aviation Administration (formerly Civil Aeronautics Manual 18),

GENERAL DESCRIPTION

The AA-1, AA-1A and AA-1B are single-engine,. low wing,.tricycle gear, two
place aircraft, They feature horizontally opposed, air-cooled, 108 horse~
power Lycoming engines and all-metal bonded construction, The fuselages are
one piece bonded aluminum assemblies using 1/2" thick aluminum honeycomb
panels in the cabin area for maximum strength. All major airframe. components
are bonded assemblies which are bolted to the fuselage to provide easy ser-
vicing. A sliding plexiglas canopy provides easy access and good visibility,

CROSS REFERENCE
NAME, MODEL DESIGNATION AND EFFECTIVE SERIAL RANGES

Grumman American Aviation aircraft are certified under model number designations.
For marketing purposes, each model is also given a name, The aircraft model
number is used in this publication except where the name is necessary to dif-
ferentiate between versions of the same basic model, The following table con-
tains a listing of name, model year, model number, and serial range,

BN ANUALL

MODEL SERIALS
POPULAR NAME YEAR MODEL BEGINNING " ENDING
YANKEE 1969 AA-1 AA1-0001 AA1-0175
YANKEE 1970 AA-1 AA1-0176 AA1-0432
YANKEE 1971 AA-1 AA1~0433 AA1-0458
YANKEE 1972 AA-1 AA1-0459 AA1-0459
TRAINER 1971 AA-1A AA1A-0001 AATA-0245
TRAINER or TR-2 | 1972 AA-1A AA1A-0246 AA1A-0470
TRAINER or TR-2 | 1973 AA-1B AA1B-0001 AA1B-0237
TRAINER or TR-2 | 1974 AA-1B AA1B-0238 AA1B=0445
TRAINER or TR-2 | 1975 AA-1B AA1B-0446 AA1B-0550"
TRAINER or TR-2 | 1976 AA~1B AA1B-0551 :
L
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Serial No, Plate
Located under rug in front of left seat in cabin
AA-1, AA-1A and AA-1B thru AA1B-0069

Located under left horizontal stabilizer on fuselage side
AA1B- 0070 and on,

Trim Plate
Located on upper left corner of firewall

On early models, the trim plate is located adjacent
to the serial no. plate. Always give aircraft serial
number and trim number when contacting the factory
relative to parts or service,
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1-20 SPECIFICATIONS

FAA Type Certificate
Gross Weight(Normal Cat,)
Gross Weight(Utility Cat,)
Fuel Capacity

011 Capacity

Engine

Propeller(Fixed Pitch)
Length

*Height (w/Flashing Beacon)

Height(w/o Flashing Beacon)

Wings
Span
Dihedral
Incidence
Aileron Travel (Up)
Aileron Travel (Dn)
Flap Travel
Empennage
Horizontal Tail Incidence
Vertical Tail Offset
Elevator Travel (Up)
Elevator Travel (Dn)
Rudder Travel(Left & Right)
Trim Tab Travel (Up)
Trim Tab Travel (Dn)

AA-1
Al1]1FEA .
1500 1bs,
1430 1bs,
24 gals .
6 qts.
Lycoming 0-~235-C2C
71" McCauley
19 '_3“
7'-7-1/4" (Empty)
6'=9-3/4"(Loaded)
7'-5-1/4" (Empty)
6'-7-3/4" (Loaded)

24'-5-1/2"
50

3-1/2°

25° + 2°

20° + 2°
0°-30° (+ 2°)

-3°
00
25°
150 20
25° ¥ 2°
21,5% + 2°
11° + 2°

2°

+1+1+

Large Main Wheel Tires (19 Psi) *6,00-6

4=-ply rating

Small Main Wheel Tires(26 Psi) 15 x 6.00-6

Nose Wheel Tire(22 Psi)

4-ply rating
5.00"5
4-ply rating

AA-1A
AllEA
1500 1bs,
1430 1bs,
24 gals,
6 qts,
Ly coming 0-235-C2C
71" McCauley
19 '-3"
7'=7-1/4" (Empty)
6'-9-3/4" (Loaded)
7'=5-1/4" (Empty)
6'-7-3/4" (Loaded)

- 241=5-1/2"

50

1° 257

25° + 2°

20° ¥ 2°
0°-30° (+ 2°)

-3°

00

25° + 2°

15° ¥ 2°

25° ¥ 2°
14,5% + 2°
18° + 2°
6.00-6

4-ply rating
15 x 6,00-6
4-ply rating
5.,00-5

4-ply rating

SERVICE

MANUAL

AA-1B

Al1EA

1560 1bs,

24 gals,

6 qts.

Lycoming 0-235-C2C
71" McCauley

19 l_3ll

7'=7-1/4" (Empty)
6'-9-3/4" (Loaded)
7'=5=1/4" (Empty)
6'-7~3/4" (Loaded)

24'-5-1/2"
50

1° 25'

25° 4 2°

20° + 2°
0°-30° (+ 2°)

~3°

00

25° 4 2°
+ 2°

25° ¥ 2°
5'8':!: 2°

4~ply rating

*15 x 6,00-6

4-ply rating
5 000-5

4~ply rating

NOTE: Small main tires and standard nose gear fork, Part No. 702052-501 or =503,
required for small wheel fairing installation.

A

1-3

*Not original equipment, -
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*7'-7-1/4"(Empty}

Yankee

@//_/L

In— 7'-8-1/4"

PRINCIPAL DIMENSIONS

HE
247-5-1/2"
77

" C/L TIRES

6'-9-3/4"(Loaded)
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7'-7-1/4" (Max.)

8-3/4" 7'-8-1/4" .
9-3/4" l l
S/N AA1B-0202 & on
AA-1A & AA-1B " PRINCIPAL DIMENSIONS
. “
TRAINER & TR-2 / (1976 MODEL SHOWN)

— 24'-5-1/2"

-

|

" C/L-TIRES

- 71" MAX-

1-5
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'MODELS —TESEND —

B.L.=BUTT LINE

. AA’-", é.A-‘lA, WiL. =WATERLINE -

STA.=EBTATIOGN

AAB
STATION
_DIAGRAM_

@
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RECOMMENDED NUT TORQUES ”
NOTE
The Torque Values stated are inch-pounds, re-
lated only to oil-free cadmium plated threads.
All torque values given throughout this service
manual are for oil=-free threads unless otherwise
noted,
FINE THREAD SERIES °
TYPE OF
TENSION SHEAR
TORQUE _TORQUE
STD ALT STD ALT
(NOTE 1) (NOTE 2) (NOTE 3) (NOTE 2)
8-36 12-15 7-9
10-32 20-25 20-28 12-15 12-19
1/4-28 50~70 50-75 30-40 30-48
5/16-24 100-140 100-150 60-85 60-106
3/8-24 160-190 160-260 95-110 95-170 e
7/16-20 450=500 450~560 270-300 270~390 V)
1/2=20 480-690 480-730 290-410 290-500 .
9/16-18 800-1000 800-1070 480-600 480-~750
5/8-18 1100-1300 1100-1600 660-780 660-1060
3/4-16 2300-2500 - 2300-3350 1300-1500 1300-2200
7/8=14 2500-~3000 2500-4650 1500-1800 1500-2900
1-14 3700-5500 3700-6650 2200-3300 2200-4400
1-1/8-12 5000-~7000 5000-10000 3000-4200 3000~-6300
1-1/4-12 9000-11000 9000=16700 5400-6600 5400-10000
COARSE THREAD SERIES
(NOTE 4) (NOTE 5)
8-32 12-15 7-9
10-24 20-25 12-15
1/4=20 40-50 25~30
5/16-18 80-90 48=55
3/8-16 160-185 95-100
7/16=14 235-255 140-~155
1/2-13 400-480 240-290
9/16-12 500-700 300-420
5/8-11 700-900 420-540
3/4~-10 1150-1600 700-950
7/8-9 2200-3000 1300-1800 »
1-8 3700-5000 2200-3000 5
1-1/8-8 5500-6500 3300-4000 SN
1-1/4-8 6500-8000 4000-5000
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NOTES

Covers AN310, AN315, AN345, AN363, AN366 M320365 "1452", "EB", "UWN", "Z1200",
and other self-locking nuts. :

When using AN310 or AN320 castellated nuts where alignment between bolt and
cotter pin is not reached using normal torque values, use alternate torque
values or replace nut,

Covers AN316, AN320, AN7502 and MS20364,

Covers AN310, AN340, AN366, MS20365, and other self-locking anchor nuts,

Covers AN316, AN320 and MS20364.

The above values are recommended for all installation procedures contained in
this manual except where other values are stipulated, They are not to be used
for checking tightness of installed parts during service.

1-8
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Ground Handling S 0000000000000 0000000000GCBCOCOIOIIAIIORIEIOERGOGELOETDNSE

Levelins ......llI......I......'.l....‘.I.."O..............

Weishing 0 0000000000000 0000000000000000000000 000 00000000000
Lubrication R R R R XN
Mooring 9 0000000000080 0000000000480006800008600 8000060080 00008OC0GQ
Lubrication Chart 000000000000 0000000000800800000 0008000000808
Cleaning $ 6000000000000 0000 000800000000 0000800000606a000088800600808

Engine c133n1ng 0000000000000 0000000 0000000000000 0RRES

EXterior sccooccssessscssancsssscsascennrosnssssnassannssns

Windshield, Canopy and WindoWws .eeeeccecsecscscscscncsens
Interior and Upholstery 90800000000 0000000000000000000300
Propeller 0000000000000 0000000000000000000000000000000%8
Paint Removal 9000000000000 000000 000000003 000000000000080000
Ja&ing ...‘.....'.....................‘...........‘.........
Hard or Overweight Landing Inspection JCQ;I..OOICUOQOOOOO..I
GENETrAl seeesevecnsccsonsonsesesssssassssssssscensssssnsss
Tail Tie Down Ring 00000008000 0000000000000008000080008030
Nose Landing GeAY sesvssscassssnsscerssrsssacscascosssnns
Torque Tube and Yoke Assembly Attachment ,eesessessscesss
Main Landing Gear N I T Y
Engine/Propeller 00000000000 000008 0600300800600 066000600006000008
Fuselage Tallcone seeeessessanecsassrsscsasscnacscssansone
Ianection £ 0 0 0000000000000 0000000000080 000000000600000006000
Service ToOl8 seesscessscosorsessavassscacnsssessasssassssss
Service Guide seeeceseossesccosssssssosossossessccsscssenssnss
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2-10 GROUND HANDLING
Ground handling of the aircraft should be accomplished with the use of a
tow bar as shown in Figure 2-1,
CAUTION
Using the propeller for ground handling could result in serious damage,
especially if pressure ig ewerted on the outer ends. Do not attempt to
push the airplane backward without the aid of a tow bar. This action
could result in the nose wheel pivoting abruptly and damaging the nose
wheel gtops.
Figure 2-1, Towing
2-20  LEVELING
Lateral leveling of the aircraft should be accomplished with a four-foot
carpenter's level or equivalent. Place the level across the canopy tracks
as shown in Figure 2-2,
-~

2-1

Figure 2-2, Lateral Leveling
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For longitudinal leveling, place a level along side .the canopy track,
a8 shown in Figure 2-3,. ' '

Figufe 2-3, Longitudinal Leveling
WEIGHING

Refer to the original weight and balance data sheet, The aircraft can be
welghed with the use of three platform scales, . The aircraft must be weighed
in a level position with full or empty fuel and oil (with correct compen~
sations), with the seats in the center position, with the canopy closed

and with the control surfaces in the neutral position, All measurements

can be taken from the forward face of the firewall (Sta, 50,0).

Figure 2-4, Weighing

LUBRICATION

Figure 2-5 illustrates the various parts requiring lubrication and the
types of lubricants to be used, When applying oil or grease to parts,
do not over-lubricate., Remove excess lubricant with a clean, dry cloth,

MOORING

The airplane is equipped with a tie-down ring on the underside of each
wing and under the tail., When securing the airplane, set the parking
brake and install the control gust lock (See Figure 2-6), In moderate
wind conditions, after setting the parking brakes and installing the -
control gust lock, "chock" both main landing gear wheels to prevent
possible weather vaning and striking adjacent aircraft.

2=2
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MAIN WHEEL BEARINGS
LEFT AND RIGHT
GREASE
MIL~G-25760
EVERY 100 HOURS
OR AS REQUIRED

®

——————

©)

BATTERY TERMINALS
PETROLATUM
W-P-236
AS REQUIRED

ENGINE OIL
OoIL
SAE GRADE
(SEE NOTE 1)
EVERY 50 HOURS

NOSE WHEEL BEARINGS
GREASE
MIL~G-25760
EVERY 100 HOURS
OR AS REQUIRED

®

NOSE FORK SWIVEL
AND
BELLVILLE WASHERS
GREASE
MIL-G-7711
EVERY 100 HOURS

T-COLUMN NEEDLE BEARING

M0

GENERAL PURPOSE
MIL-G-7711

AS REQUIRED
T-COLUMN ASND RUDDER PEDAL
TORQUE TUBE OILITE BEARINGS
oIL

GENERAL PURPOSE
MIL~L-7870
AS REQUIRED

LUBRICATION CHART

_TRIM ACTUATOR
DRIVE JACKSCREW
GREASE
GENERAL PURPOSE
MIL-G-7711
AS REQUIRED

TRIM TAB BELLCRANK
oIL
GENERAL PURPOSE
MIL~-L-7870
AS REQUIRED

()

RUDDER AND ELEVATOR

‘BELLCRANK CLEVIS PINS

oIL
GENERAL PURPOSE
MIL-L-7870
AS REQUIRED

TRIM TAB HINGE
OIL
GENERAL PURPOSE
MIL-L~7870
(SEE NOTE 3)

O,

CANOPY SLIDES _

SPRAY LUBRICANT
E-2-FREE

AS REQUIRED

FLAP ACTUATOR SCREW JACK

GREASE
GENERAL PURPOSE
MIL-G-7711

AS REQUIRED
(SEE NOTE 2)

i

ALL CONTROL SURFACE
BEARIKGS
GREASE
AEROSHELL GREASE #6

AS REQUIRED

TRIM WHEEL GEARS
GREASE
GENERAL PURPOSE
MIL-C-7711
Evewy 100 boves [ §

. BUNGEE HOUSING SURFACE
MOLYBDENUM DISULFIDE
DRY LUBE SPRAY

McLUBE #1708 OR EQUIVALENT
_AS REQUIRED

UPPER COWL TO FIREWALL
MOLYBDENUM DISULFIDE
DRY LUBE SPRAY
McLUBE #1708 OR EQUIVALENT
AS REQUIRED

FUEL SELECTOR VALVE AND

FUEL CAP GASKET
GREASE
HIL-G-6032A

AS REQUIRED

SEAT TRACKS
GREASE
GENERAL PURPOSE
MIL-L-7711
EVERY 100 HOURS

NOTES:

1.
2,
3.

REFER 10 SECTION 6-90 FOR RECO‘MHIiNDED SEASONAL GRADES

CARE SKOULD BE TAKEN TO AVOID GREASE CONTACTING OUTER SURFACE OF NYLON NUT

ACCEPTABLE SUBSTITUTE IS POWDERED GRAPHITE MIL-G-6711

N

Figure 2-5. Lubrication Chart

(18

CANOPY CABLE/PULLEY

SYSTEM
SPRAY LUBRICANT
E-Z-FREE
AS REQULRED

NVYIIHIWY NVWWNEHD
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Figure 2-6. Control Gust Lock

2-60. CLEANING '

It is important to maintain the airplane in a clean condition. Not only
does the airplane look nicer, but it is more enjoyable to fly and also
simplifies inspection and maintenance,

2-60-01 ENGINE CLEANING

Cleansing of the engine can be accomplished with a suitable solvent and
drying thoroughly.

NOTE

Use extreme care to prevent solvent entering the magnetos, alternator,
starter, vacuum pump, and openings in the engine. Keep the amount of
solvent contacting wiring to a minimum. '

2-60-02 EXTERIOR

The outside surface of the airplane will require little attention other
than an occasional washing and polishing. Wash the airplane with clean
water and mild detergent.

NOTE

Application of a hé&vy coating of wax on the leading edge surfaces is
recommended to reduce abrasion on those areas.

Exterior paint touch-up may be accomplished by use of aerosol spray
paint available through the Customer Service Department.

2-60-03 WINDSHLELD, CANOPY AND WINDOWS

All plexiglas on the airplane should be cleaned with clean water and mild
detergent. Stubborn spots or cakes of dirt should be rubbed and loosened
with the hand and not a rag. Use only a saft cloth, sponge or chamois
when applying a cleaner or drying the plexiglas. Cleaning 1s to be done
in a straight line motion and not in a circular motion,

2=4
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CAUTION

Do not use gasoline, alecohol, benzine, acetone, carbon tetra-
ehloride, or glass window cleanser. The fluids can damage the
plexiglas. :

2-60-04 INTERIOR AND UPHOLSTERY

The interior of the airplane should be cleaned with a damp cloth. Spots
or stains may be removed with a household spot remover, used sparingly.

2-60-05 PROPELLER

The propeller should be wiped occasionally with an oily cloth to remove
stains. This will also aid in corrosion-proofing the propeller. In
coastal regions,.the propeller should be wiped with an oily cloth more
often. '

2-70 PAINT REMOVAL

2-80

2-5

It is extremely important that all persons involved in removing paint from

the aircraft be aware that fully cured adhesives used in the construction :
of Grumman American Aircraft are resistant to the more common solvents. * —
However, certain chlorinated solvents, particularly Methlene chloride, a

constituent of several commercial paint removers, can be detrimental to

the strength of bonded joints. Methyl Ethyl Ketone or Acetone can be safely

used in lieu of commercial paint remover. Questions relative to the use

of specific commercial paint removers should be directed to the Customer

Service Department of Grumman American. See Section 10 for special instruc-

tions on Polyurethane paint removal.

CAUTION

Unless specific prior approval has been obtained from the factory,
no eommereial paint removers are to be used on any airframe component.

JACKING

To remove the weight from the landing gear, support the aircraft as shown
in Figure 2-7A. The forward jacks should be located just aft of the cowling.
The aft support can be the cradle type.

CAUTION

A rubber pad and wooden block should be positioned between the airframe
end the jack.

To support the aircraft for main wheel removal, either place the jack
arrangement at the edge of the fuselage, beside the gear strut, or use
the optional jack supports as shown in Figure 2-7B.
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Figure 2-7A Jacking -Arréﬁgemeﬁt-.

Jack Fitting -
Part No. DE-0001-501

W an - Figure 2-7B Optional Jack Supports

2-6
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2-90 INSPECTIONS FOLLOWING A HARD OR OVERWEIGHT LANDING

2-90-00 GENERAL

The airframe and lauding gear have undergone extensive structural testing
and will withstand all normal landings without permanent set or damage.
However, if a hard or overweight landing has been experienced, it is good
practice to perform a’ ‘thorough 100 hour ipspection to look for evidence

of secondary damage in addition tp paying careful atl:ention to the areas
described belaw. :

2-90-01 TAIL TIE DOWN RING e

Inspect the Tail Tie Dowu Ring and attad\ment to fuselage for evidence of ;
damage or bond separation of aft bulkhead to fuselage side and bottom Tt
attachment, Repair in this area may be accomplished in ‘accordance with ;
AC43,13-1 or with data cbtainable from the Customer Service Department,

2-90-02 NOSE LANDING GEAR

- a. Inspect the nose gear fork assembly and axle rod for deformation or .
' cracks as shown in Figure 2-8, This damage normally results from -
landing at a relatively flat attitude with a high vertical velocity. ] ‘
Any evidence of deformation or cracks is cause for rejection of the
fork assembly and/or axle rod,

CHECK FOR
DEFORMATION

WELD CRACKS -I<

CHECK FOR
.. [0 DEFORMATION "~

i

Figure 2-8, Nose Gear Axle Rod and Fork Assembly \
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Figure 2-9, Nose Gear Strut

b, Deformation shown in area A, is the result of landing in a relatively
flat attitude with high vertical velocity., Replace strut if deformed,

c. Inspect the curved area of the strut for flattenmed condition as shown
in Section B, Figure 2-9, An elliptical shaped cross section exceeding
.075" 1is cause for rejection of the strut,

d. With the weight removed from the nose landing gear, check the fit of
the strut assembly inté the torque tube yoke assembly by moving the
strut up and down in the torque tube T, If looseness is noted, the
cause for looseness must be determined. If the bolts that attach the
strut to the torque tube yoke are worn, they should be replaced with
NAS464~P6A28 bolts, If new bolts do not satisfactorily eliminate play,
ream and install next larger size NAS bolt (NAS464~P7 maximum).,

e. With strut removed, inspect bolt hole areas at strut to torque tube
attach point for evidence of elongation or cracking,

f. Inspect the nose fork bearing cup to nose strut bond joint per Section
4-10-01(c). See Figure 2-9, Area D,

2-90-03 TORQUE TUBE AND YOKE ASSEMBLY ATTACHMENT

a. Inspect torque tube assembly attachment to fuselage side panels as
shown in Figure 2-10, Remove snap plugs and check location of attach
bolts, If bolts have shifted and are not exactly in the center of
the counterbored holes in the fuselage sides, damage may have occurred
to the lower engine mount/fuselage area, A very close inspection of
this area should be accomplished. Check that attach bolts are torqued

“to 300-350 in, lbs. )

2-8
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Figure 2-10. Torque Tube Assembly Attachment 

Inspect bond fillets in torque tube-and yoke assembly as shown in Figure
2-11. 1If cracks are noted in paint or in the bond fillets, they should be
carefully sanded out to determine that they do not extend into the bond-
ed joint, Cracks in the bond fillets are permissible, Cracks in the
bonded joints are not permissible and torque tube assembly must be remov-
ed from service,

In cases of severe overload, the, bond joints may actually fail 1n.the
outboard end of the torque tube and yoke assembly, allowing one or both
of the torque tubes to rotate in the end fittings,

Inspect the torque tubes for longitutional cracks, as shown in Figure 2-11.

Inspect cabin floor and firewall where torque tube center bearing
support brackets attach for evidence of deformed honeycomb, Inspect
torque tube center bearing support brackets for deformation, If

torque tube center bearing support brackets are deformed, the entire
torque tube assembly must be replaced, Check that center bearing support
bracket bolts are torqued to 185~195 in, 1lbs.

CRACK
rf?ib
|5
A E E!érEi
A ..
A :7\?.:)

Cracks are permitted in the
bond fillet in this area

provided they do not extend
into the bond joint.

A (Typical)

Figure 2-11, Torque Tube & Yoke Agssembly,

)
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2-90~04 MAIN LANDING GEAR
a, Main Gear Strut

1, Inspect the laminated fiberglass main gear struts for evidence
of cracks or delamination, as shown in Figure 2-12, Minor surface
delamination is acceptable, providing they do not extend more
- than 1 ply (,010") into the surface of the strut. Corner de-
laminations (slivers) are acceptable if they are smaller than
1/16" x 1/16" size throughout their length,

2, Minor imperfections may be repaired as outlined in Section 4-10,
Struts with other than minor imperfections, must be replaced,

Sliver Cracks

Delamination

Figure 2-12, Main Gear Strut
b. Main Gear Attach Brackets
1, Inspect brackets for deformation, proper bolt torque and evidence
of movement on the spar. If spring plate (AA-1B only) between
brackets and strut is bent, it must be replaced.(Ref, Fig. 4~2,34),
2-90-05 ENGINE/PROPELLER
. ae« Engine
1. Inspect engine mount welded assembly for deformation, Inspect en-
gine attach fittings at fuselage for deformation and security of
. attachment to fuselage.

b, Propeller

1. Inspect the tips of the propeller for evidence of ground contact,
Replace a bent or damaged propeller,

2-90-06 FUSELAGE TAILCONE

a. Ingpect the taillcone structure for damage, Buckled tailcone flanges can
normally be repaired using the procedures from AC 43,

2-10
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2-100 INSPECTION

2-100-00 GENERAL

As an aid in performing inspections, a Service Guide has been included
in this section., Perform each function which has an "x" marked in its
appropriate inspection column, Also, a comprehensive "Annual or 100
"Hour Inspection Procedure" has been provided to assist the individual
mechanic,

2-100-01 INSPECTION DETAILS

In addition to the Service Guide and Annual or 100 Hour Inspection
Procedure, the following steps should-be adhered to when performing any
inspection or overhaul:

1. Check any FAA Airworthiness Directive or Grumman American Aviation
Corporation Service Bulletins/Letters for compliance at the time
specified thereon,

2, Check that all airplane's documents are present and in order:

Aircraft Airworthiness Certificate (Form FAA 8100-2)

Aircraft Registration Certificate (Form FAA 8050-1 or FAA 8050-3)
Weight and Balance Sheet

Aircraft Equipment List

Any Repair and Alteration Forms if applicable (Form FAA 337)

Aircraft Radio Station License if applicable (Form FCC 556 or FCC 453B)
Aircraft and Engine Log Books

3. Check that Operating Limitations placards are displayed, Model AA-1B
placards are shown below:

BACGULAGE CAPACITY 100185 MAX
HO HEAVY OBIECTS ON HAI SHELF

STALL SPEED~ MPH CAS

[BANK ANGLE |
CONDITION
FLAPs up [e4]es]zalo ]
FLAPS DN [67[63]70[86]

1560LBS. POWER OFF

SPINS PROHIBITED

NOTE

All of the above items except the log books must be carried in the airplane
at all times, Form FAA 8100-2, FAA 8050-3 and FCC 556 (FCC 453-B) must

be visually displayed.
2-11 '
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2-100-01 INSPECTION DETAILS (Continued)

4. Just prior to beginning the inspection, perform an engine run-up to
facilitate oll drainage and to observe the following, noting any
discrepancies: .

0il and Fuel Pressures Suction Gauge

Magneto RPM Drop Fuel Selector (Check operation in all positions)
Static RPM " Carburetor Heat Control

Idling Speed Engine response to change in power

Ammeter Idle cut-off

5, After completion of the inspection, another engine run-up should be
rerformed to assure that all discrepancies have been eliminated and no
. new ones have been :I.ntroduced.

CAUTION
Be sure that the oil supply has been replenished prior to post

inspection run-up.,

2. REMOVE THE RETAINING NUT ai?s"me
THE MICROPKONE JACK AND
REAR OF THE CONSOLE AS SHOWN AND NOTE: [T IS NECESSARY TO

ATTACH IT TO THE CONTROL WITH A REMOVE THE RIGHT
; : ‘ CORD. NOTE: ON EARLIER MODELS SEAT TO PERFORM
1. REMOVE THE TWO FORWARD PANELS THE MICROPHONE JACK IS NOT THIS OPERATION.
TO INSPECT THE CONTROL COLUMN - I'\ R 0 i CONSOLE,
CABLES AND ATTACHING HARDWARE. . N
ALSO THE FUEL SELECTOR VALVE, rJ o CAUTION
LINES, TRIM DRIVE MECHANISM : © . DONOT ATTEMPT TO BEND THE
AND FLAP SWITCH WIRING. com—— __ o DONSOLE IN TEMPERATURES BELOW
- ; 60 BEGREES. USE A HEAT LAMPOR . WHEN LOWERING THE CONSOLE
: xf“\ SIMILAR HEATING METRODTOWARM _ p NOTE: e O GINAL POSTITON, A
. THE CONSOLE PRIORTO BENDING. | . PIECE OF VINYL OR THIN HARD
’ : CARDBOARD WILL FACILITATE
’ FITTING THE END OF THE CONSOLE
OVER THE RUG AT THE FRONT

OF THE BAGGAGE COMPARTMENT.

LIFTING THE REAR OF THE CONSOLE
PERMITS INSPECTION AND SERVICING
OF THE FLAP MOTOR ASSEMBLY, AND
ELEVATOR, AILERON AND RUDDER
CABLES AND TURNBUCKLES. THE
MICROPHONE JACK CAN ALSO BE
SERVICED BY THIS PROCEDURE,

NOTE: Remove screws™'
and raise edge of con~
sole for cable and pulley)R A A
inspection on AA-1 and WA : FLAP MOTOR

AA-1A aircraft, BLUE - RIGHT RUDDER

YELLOW - ELEVATOR UP
NOTE: AA1B-0001 and > RIGHT AILERON
on have inspection covers

in the top~aft and forward
right side of the console,
which eliminates the need
to raise the console for
inspection. purposes,

Figure 2-13, Method of Providing Access for Under Console Inspection

2-12
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2-100-02 BONDLINE DAMAGE, INSPECTION PROCEDURES AND REPAIR

2-13

b.

Ce

6))

.a. Typical Types of Bondline Damage

Physic#l Damage

The most common type of bondline damage is physical damage
along the trailing edges of the flaps, ailerons, elevators and
rudder. This is caused by persons stepping on the inboard

~ trailing edges of the flaps and general "hangar rash" on the

@

Most

(1)

other control surfaces. This type of damage is isually readily
visible in the form of joint separation, '

Corrosion Damage

A less common type of bondline damage is damage caused by metal
corrosion. This type of damage is usually restricted to edges of
unfilleted bondlines, such as found on the rear spar to skin

joints on the trailing edges of wings and stabilizers, particularly
if these edges are not well protected by paint.” This type of
damage is more likely in tropical and subtropical climates,
particularly where an alrcraft is located close to the coast,

TN,

Commonly Damaged Areas i/‘ia'

Areas which should be given particular attention include: _

flanges of wing and stabilizer rear spars, trailing edges of
control surfaces, the side lap joint between the tailcone and
forward cabin section, the joint between the tailcone top and

" side skin, and the aft tailcone bulkhead joints,

(2)

Inside edges and internal joints which have an undisturbed bond-
line fillet are generally not affected.

Inspection Procedures

The -three steps to the inspection procedure are listed below. They

"should be performed in the listed order, Step "1" is the initial

identification of a suspect area. Steps "2" and "3" are verification
procedures, '

‘(1)

Visual Scanning

Carefully scan the edges of all joints in a.well lighted hangar
or outside in daylight to determine the existence of hairline
cracks between two layers of bonded metal., The figure on the
following page shows the appearance of this condition. Identify

the location of any cracks with a grease pencil as shown,
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2-100-02 BONDLINE DAMAGE, INSPECTION PROCEDURES AND REPAIR (Confinued)

Grease Pencil

Bond Joint Identified

Identifying Suspect Areas

(2) Tapping

Gently tap the bondline with a coin or similar metal object to
verify the existence of a bondline separation. Slowly move
along the bondline, while tapping, "and listen for a change in
tone as the suspect area is traversed. A bondline separation
will produce a flat or hollow sound when "tapped" directly in
the damaged area, : '

(3) Separation

If the results of "2" are questionable, attempt to insert a
004" to .006" feeler gauge into the bondline to verify that a
separation exists.,

d. Repair

If the results of inspection steps "2" and "3" are negative, the hair-
line should be wiped with MEK and sealed with paint., Additionally,
any bare bondline edges should be sealed with paint. If the results
of either "2" or "3" are positive, order Service Kit No. SK-125 from
the Customer Service Department and make the repairs accordingly.

2=-14
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2-110 SERVICE TOOLS
- The following is a list of service tools for the AA-1, AA-1A & AA-1B air-
craft available from the Customer Service Department., See the AA-1, AA-1A
and AA-1B aircraft parts catalog for. ordering information,
TOOL NUMBER . TOOL NAME MODELS
- APPLICABLE
DE-0001-501 Main Gear Jack Fitting' N
DE-0002-501 Rudder & Elevator Rigging Fixture
DE-0003-~501 Aileron & Flap Rigging Fixture
DE-5005-501+v— ] Control Wheel Rigging Fixture
DE-5006-1 Bearing Sizing Tool
ST 1064 Canopy Track Sizing Tool
ST 1074 Canopy Track Drilling Tool
719-40 MRP . Spring Scale-Chatillon Gauge R, i
-] (0-40 Lb. Range) Catl. 719-40 -
'4.v' "\*l.
B

2:15
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SERVICE GUIDE

SERVICE

MANUAL

—
1, Clean aircraft. X X
2, Aircfaft sfructpre (especially the spar around the
wing lock shoulder bolts, gear attachments, and :
fuselage attach collars), X X
3; Windows, windshield and canopy. X X
4, Seats, conable, interior and seat belts, X X
5. Instrumenttpane;, instruments and placards, X A X
6. Baggége coﬁpartment and cargo tie downs, X X
7. Radio antennas.i X X
8} Nose;gear torque tube assembly, X X
9, Control T-colum; and bearings, X X
. 10, Forward empennage attachments, X X
‘JLANDING GEAR : A ‘J
1, Main gear étrutjand upper and lower strut brackets, X X
2, Nose gear strut; fork and boot assy. X X
3. Nose and main wheel bearing lubrication,
4; Nose fork éwivel lubrication, X X
5. Brake linings and discs, X X
6. Wheel fairings scraper adjustment. X X
7. Main and nose tires pressure. X X
| CONTROL SYSTEMS
S
1. Cables, turnbuckles, pulleys, guards and terminals, X X
2. Rudder pedals and springs, X X
3. Flaps, flap actﬁator, flap actuator jack screw, flap X X
push~-pull rods,.flap torque tubes, torque tube
bearings, bearing supports and position indicator.
X X

All control stops.

124
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E— S V .
SERVICE GUIDE (CONT'D) I

50 | 100 | 1000 | noTE

CONTROL SYSTEMS (Continued)

5. Trim wheel, assembly, indicator, bungee, and .
actuator shaft drive screw, . X X

6. Ailerons, aileron torque tubes, aileron balance

weights, bearings and bearing brackets, ' X X
POWERPLANT
1, 0il change. X X X
2, 0il screens. X X X
3. Replace oil filter if external filter is used. X X
4, épark plugs, X X
5. Ignition harness. . X X X
6. Magneto timing, : c
7. Exhaust system, ’ X1 X X
8. Throttle, carburetor heat and mixture controls
operation, }s X X L
9. Engine baffles, X X X
10, Air filter, . X | X X
11, Engine mount, X X X
* 12, 0il breather vent, XJ X X
13, All lines, flex ducts and connections. X X X d
14, O0il and fuel pressures, X X X
15, Propeller and spim:ler. X X X
16. Alt:erﬁat_:or belt, X X X
17. Cylinders, crankcase, accessory section, front
crankshaft seal, X X X
18, Engine overhaul, : . e

2-17
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SERVICE GUIDE (CONT'D)
50 | 100 1000 ]vore
FUEL SYSTEM
1, Electric fuel pump filter, X X X
2. Fuel cap gaskets, | X X X
3. Fuel overboard vents, ‘ X X X
4, Fuel tanks and quick'drains (2). X X
5. Fuel gauges, fuel tank selector and placard, X X
6, Fuel tank outlet screens, | i
7. All hoses and lines, ' o x| x X d
8. Fuel primer, - _ : X X
Py UTILITY SYSTEMS I
1, Masgter cyiindér fluid level, .' : 'w X X X
2, Parking brake operation, X X
3. All hoses, lines, and connections, X X‘
4, Pitot and static systems, X X
5, Pitot line drain, ‘ X X
6. Vacuum regulator and filter, { X X £
7. Flexible ducts for heating systenm, X X
8. éabin heat control operation, ' X X
9. Compass check, X g
10. Vacuum pump. X h
ELECTRICAL SYSTEM : ' T
1. Battery fluid level, X X X
~ 2, Battery hydrometer check, ' X X
3, All connections, X 'x.
4, All lights for operation, X X X

2-18
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SERVICE GUIDE (CONT'D)

0 ﬁt:lnued)

2-19

All wiring harnesses and wires,
Stall warning

Electric flap motor,

Voltage regulator adjustment(AA-1 & AA-1A only),

Remove nose gear strut from torque tube yoke and inspect for corrosion of
the faying surfaces every 12 calender months. Remove corrosion, paint
surfaces with aine chromate primer and reassemble wet. Seal strut to
yoke comnection with RTV-102 by Dow-Cornming.

Clean and repack wheel bearings at first 100 hours. Inspect wheel bearing
grease for contamination and solidification at each annual or 100 hour in- o
spection. Do not exceed 500 wheel miles between repacking internals. | p—_

Maximum time between magneto timing checks 100 hours., Magneto replacement
recommended after 900 hours of service.

Recommend replacement of all flexible pressure lines at emgine overhaul
or every five yeara, whichever comes first.

Maximum engine overhaul time 2000 hours.

Replace gyros central air filter each 400 hours. Replace vacuum relief
valve filter each 1000 houre. For operation in dusty climates replace
filters more frequently.

Check accuracy of compass every 1000 hours or at each time that an item of
equipment ig installed or vemoved that could effect the accuracy of the unit.,

Recommend replacement at 1000 hours,

Remove and clean every 1000 hours,
Replace rudder springs every 1000 hours.

Thoroughly clean all control cables where they pass under the pulley group
forward of the center section spar. Inspect all cables in accordance with
AC43.13-1, Par. 105, paying close attention to the rudder cables. Accept-
able wire strand breakage limits are a maximum of four (4) wires per cable.
Cables with more than the acceptable number of broken wires must be re~
moved from service, Inordér to adequately inspect the cables, it will be
necessary to actuate the controls to the full extent of travel to expose
the cabel/pulley contact area for examination.

)

Replace mixture control wire every 500 hours,
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MODEL AA-1, AA-1A & AA-1B
ANNUAL OR 106 - HOUR INSPECTION PROCEDURE

ANNUAL OR 100 HOUR INSPECTION PROCEDURE GUIDELINE

FAR 43,15 (C) (1) states; "Each person performing an anmual or 100 hour
inspection shall use a check list while performing the inspection, The
check list may be of the person’s own design, one provided by the manu-
facturer of the equipment being inspected, or one obtained from another
source. Thig check list must include the scope and detail of the items
contained in appendix D to this part and paragraph (b) of this section."
The following pages contain a comprehensive annual or 100 hour inspection
procedure check list, This check list has been prepared to assist a
mechanic in performing a detailed inspection of such scope and detail
that when the inspection ie completed, the mechanic is absolutely sure
that he has not overlooked any areas, even though he may not have previous
experience on this particular model aircraft., Once a mechanic becomes
familiar with this aircraft, he may wish to prepare his own check list,
which must be within the scope of appendix D of FAR part 43,

* oy =yt
OWNER'S NAME STREET ADDRESS

CITY STATE ZIP CODE

IDENTIFICATION NUMBER SERIAL NUMBER HOURS DATE INSPECTION COMPLETED

SERVICING AGENCY CITY STATE

Check for conformity with FAA Specifications, Air-
worthiness Directives and Grumman American Aviation
Corporation and Supplier's Service Bulletins and Letters,

NOTE

It 18 recommended that reference be made to the
applicable maintenance handbook, service bulletins,
letters, installation ingtructions, and vendor
specifications for torque values, clearances, settings,
tolerances and other specification data.

Page 1 of 14



GRUMMAN AMERICAN

SERVICE
IMANUA L
MODEL AA-1, AA-1A & AA-1B
ANNUAL OR 100 - HOUR INSPECTION PROCEDURE
— = ————
PRE-INSPECTION ENGINE RUN UP .
Prior to beginning the annual or 100 hour inspection, an engine
run-up is to be made to facilitate oil drainage and to observe the
following, noting any discrepancies:
1, Fuel Pressure (0,5 to 8 PSI)
Electric Pump only prior to engine start up-_____ Both
Engine Pump only after engine start up — °
2, 0il Pressure (60 to 90 PSI) (Approx. 25 PSI 1dling)
Actual Actual
3. Magneto RPM Drop (175 RPM maximum drop on either magneto no
more than 50 RPM difference between magnetos),
Actual Drop Left Right
4. Static RPM: Cruise Prop (71-57) - 2150-2300 Actual TN
Climb Prop (71-53) or  (71-54) - 2250-2400 Actual '
5. 1Idling Speed (600 to 650 RPM)
Actual
6. Ammeter(Shows alt. output on AA-1 & AA-1A; Battery net on AA-1B)
7. " Suction Gauge (4,6 to 5.4 In, Hg,)
8., Fuel Selector (check operation in all positions)
9, Carburetor Heat Control
10, Engine Response to change in power
11, 1Idle cut-off,
o
o
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MODEL AA-1, AA-1A & AA-1B
ANNUAL OR 100 - HOUR INSPECTION PROCEDURE

A. PROPELLER GROUP MECH. | INSP,
1. Remove spinner and check for cracks seeecessccecesccososccncoss
2. Inspect blades for erosion, scratches, nicks and cracks.
Dress out nicks as requj-red 0..Ol...l.....lll........l‘....i.A.
3. Inspect spinner back plate for cracks and secure mounting ....
4. Check front crankshaft seal for 0il 1€aKS ceesevcccccscscosoes
5. Check propeller mounting bolt torque to 280 to 320 in, lbs,
and resafety 0000000000000 000000800000 00600000000OCRLIOIOOLOINEOGOIOEOIOIOEOS
6. Reinstall spinner. ChECk Spinner TUN OUL Leeesecssccssscnssesns
B. ENGINE GROUP MECH., INSP,
— e ——— —_— —— —
1. Remove engine cowl, Clean and check for cracks, wear, dis-
tortion, loose or missing fasteners and landing light attach-
ment ...I‘.I.'l........l“..l.'..........C........ll.ll.....l.
2, Drain oil sump, Remove oil screens, clean and inspect for
metal partiCleS. Reinstall and resafety LR N RN N N W W R W WA Ay
3. Check oil temperature sending unit, oil lines and fittings
for leaks, chafing, and secure MOUNLINE seeesesesocscnncnccnss
4. Fill engine with oil per lubrication chart 00c0s0sescccccnsse
5; Clean engine S0 0000000000000 00000000000000000000000080000000000
6. Check engine cylinder compression#l. #2, #3, #4,
7., Clean and regap or replace spark plugs as required

(See latest revision of Lycoming Service Instructions No, 1042),

Page 3 of 14
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MODEL AA-1, AA-1A & AA-1B
ANNUAL OR 100 - HOUR INSPECTION PROCEDURE

B. ENGINE GROUP (Continued)

—— —
— ——

8. Check ignition harnesses. Clean and inspect insulators ......

Check magnetos to engine timing, oil seal leakage, and
distributor block for cracks, burned areas and corrosion .....

Remove, clean, inspect, and oil carburetor air filter, Inspect
carburetor heat control valve plate, shaft, valve plate to
shaft screws and bearings for signs of wear and security, Re-
place filter and/or gasket if damaged or defective, Reinstall
carburetor air filter © 0000000000006 00000000000200606000600000000008

Check induction air intake seals for leaks, deterioration

and hardness, Check flex ducts for broken or loose strings,
loose or displaced supporting wire and general overall con-
dition for signs of wear or perforation Seescvsevesesosscsecs

Drain carburetor bowl, Reinstall drain plug. Remove and clean
carburetor fuel inlet screen with acetone. Reinstall screen ,,

Remove and clean electric fuel pump filter, Reinstall and

resafEty P CO0 000000000000 0000000000000 00C0000000060006006000680000000

Check fuel pump for proper operation and secure mounting, Pres-
sure fuel system with electric pump and inspect fuel system and
lines for leaks, Check fuel primer for operation and line leaks.

Check starter for secure mounting R R R

Check security of throttle arm on carburetor. Check throttle,
carburetor heat, and carburetor mixture controls for proper
travel, security, operating condition and control cushion,
REPIaCe mixture control wire every 500 hours ®eerccesrsnessscsene

Remove exhaust shroud and check muffler tailpipe, risers, clamps,
gaskets, exhaust system and tailpipe brace (If installed) for
cracks, leaks and secure mounting. Reinstall shroud s.ececcecsses
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MODEL AA-1, AA-1A & AA-1B
ANNUAL OR 100 - HOUR INSPECTION PROCEDURE

ENGINE GROUP (CONTINUED)

Check breather tube for obstructions and securé mounting ..ee.

SERVICE

MANUATI

19.

Inspect cylinders for evidence of excessive heat indicated by
burned paint on the cylinder. Check for cracks, loose bolts,
oil leaks and general condition teeessscrssctasstcrseseress st

20.

Check valve rocker clearance - .007" to ,009" coldeieeecessvecne
(See latest revision of Lycoming Service Instruction No, 1068),

Inspect engine mount for cracks, secure mounting and proper
safety wiring, Check rubber vibration dampeners for signs of
deterioration, Replace as required .ieeeecescesccoscsaccsscsse

22,

Check all baffles for cracks, loose or missing screws and de-
teriorated seal material ©00000000000000000000000000000000000008

23,

Check alternator for secure mounting and lugs and brackets for
cracks. Check condition and tension of alternator drive belt.
Replace if required (Adjust belt tension to yield a 5/16" de~
flection at the center of the belt when applying a pressure:
equivalent to 14 pounds for new belts and 10 pounds for.used

elts 0000000080000 000000006000006000000000000000080000006000000O00F0

24,

Check battery electrolyte level and specific gravity. Clean
and tighten battery terminals, Check battery box drains and
vents for condition and drainage clear of aircraft structure,.,.

Inspect vacuum system components (if installed) for secure
mounting. Check vacuum pump drive for evidence of seal leak-
age, Replace seal and pump if required. Check all inter=-
connecting lines and fittings for leaks, deterioration and
damage. Replace as required I R N N R I P A

Check ground straps for condition and secure attachment .ceeoe.

Check electrical wiring for condition and secure connections
including shielded cable ground CONNECLIONS +evescescecscccsssss
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MODEL AA-1, AA-1A & AA-1B
ANNUAL OR 100 - HOUR INSPECTION PROCEDURE

t

B. ENGINE GROUP (Continued) A MECH. INSP,

et
NRA——

-

28. Check voltage regulator, starter relay and master switch re-
lay for secure mounting and.proper Operation ..ceeeecescccces

29. Install coWl, checking for proper engagement of air intake
dUCt and cowl latdles 00080 000000060000 0008000 0000000000000 0000

——

C. CABIN GROUP MECH, INSP,

——
—

1. Remove and inspect seats (AA~1 and AA-1A only), roll up baggage
floor covering, remove inspection covers and fold up aft sec-
tion of console (remove console inspection covers on AA-1B),
Leave in this position until flap, aileron, rudder and elevator
inspection and adjustments are completed seesecvcececcsnssases

2, Check windshield, windows and canopy for cracks and secure
mounting, Clean and lubricate canopy rails. Clean and
lubricate canopy cables and pulleys (AA1B-0551 & On),

Check canopy operation and locking devicesS sesseecscacssccons

3. Check seat belts and shoulder harnesses for condition, secure
mounting and latch Operation 6600000080000 0000000000000000000

4, Check elevator trim control for condition, secure mounting,
proper operation and indication 0000 0s000ee00sss0000000 00

5. Check rudder pedal and brake system for proper operation and
condition, Check brake fluid level. Replace rudder pedal
Springs at 1000 hours $0000000000000060000600000600600000000000008

6. Check control "T" for secure mounting and adequate clearance
from other equipment 00000000000 00000000000000000c0000000000"

7, Check cables, pulleys, turn buckles and cable ends for con-
dition, secure attachment and safeties, Check cables at
pulleys for fraying while actuating controls through full
travel, (Max, of 4 broken wires acceptableé)iecccscsosesscscas
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MODEL AA-1, AA-1A & AA~-1B
ANNUAL OR 100 - HOUR INSPECTION PROCEDURE

C. CABIN GROUP (Continued) MECH, | INSP

8., Check cable tension (at the average temperature for aircraft

operation).....I.......‘..".....‘.....l..l..l.......l'...‘...

9. Check all controls for clearance and proper operation s.eeeese

10, Check all interior bond lines for any indications of damage,
peeling, corrosion or CraCking 0000000000000 00000000000000000

11. Check nose gear torque tubes, mounting brackets and bond
Joints for cracks and secure mounting, Check torque on mount-
ing bolts - center bearing bracket bolts 185-195 in, lbs, and
end plate'bOIts 300-350 in, lbsoooooo-.-...o.oc--oooo‘---.cooo

12, Check flap actuator, push rods, limit switches and indicator
for proper operation and secure MOUnting seeseesescesscscsscscs

13, Lubricate flap actuator per lubrication chart (Figure 2-5) ..,

14, Check all plumbing in cabin for leaks and condition sececcsces

15, Disassemble, clean, lubricate and reassemble fuel selector valve
every 500 hours, See Fuel System section for details sseeeesee

16. Check gyro system filters (if installed), replace if necessary.

17. Check instruments for condition, secure mounting and legible

markings ...;...'.....‘...I.'.....‘.....l.'....l.......’.......

18, Check electrical wiring, switches, lights and electronic
equipment for condition and Security 0000000080000 000000000s 0
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MODEL AA-1, AA-1A & AA-1B

ANNUAL OR 100 - HOUR INSPECTION PROCEDURE

C. CABIN GROUP (Continued) MECH, INSP,
—— = e

19, Inspect baggage compartment and cargo tie~downS .sesecscecess

20, Inspect all placards in cabin for condition and legibility ,.

21. Reinstall baggage floor inspection covers, console and seats,

22, Check fresh air vents for proper operation L O N N

1, Remove tailcone and empennage covers €000 c00s00s00es 0000t

2. Inspect emergency locator transmitter for security, operation
and battery expiration date (See 11-140-01.) (if installed).,.

3. Inspect exterior surfaces for condition and damage, Check
all drain holes in the fuselage bottom for obstructions ......

4. 1Inspect bond lines for any indication of damage, peeling,
corrosion or cracks 0000000000000 000000080008000800000000000800O

5. Check horizontal and vertical stabilizers for damage and se-
cure mounting, Insure that horizontal stabilizer and elevator
drain hOIeS are openﬂ..OQOO..l......l.l.‘..'....l.....l....l‘.

6. Check elevators, elevator tips, elevator bearings and stops,
rudder, rudder tip, rudder bearings and stops, tab hinges and
bellcranks for damage, travel and proper operation. Maximum
allowable torque tube wear limit at bearing supports is ,030"
reduction in wall thickness $0000 0800000000000 0 0000000000800 000

R — ————
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MODEL AA-1, AA-1A & AA-1B
ANNUAL OR 100 - HOUR INSPECTION PROCEDURE

— ‘?:?E* —

D. FUSELAGE AND EMPENNAGE GROUP (Continued) : MECH. | INSP,

7. Check elevator trim and bungee mechanism for damage, secure
mounting and proper operation, Check outside of bungee hous-
ing for correct lubrication and wear (max., ,016 deep), Check
shear link rivets for security. (Replace with soft' rivets
only (MS20470A3~5)

8. Check rudder and elevator cables and pulleys for damage,
proper operation and safeties, Check bellcrank attaching
b°1ts for wear ...IC..'0.'.I.......l.'........‘....‘.l..I..l‘

g9 . Lubricate per luhrication Charto (Figure 2-5) ssosessnsessse

10, Inspect antenna mountings, wiring and electronic installationms.

11, Check position and anti-collision lights for secure mounting .

12, Check static system lines and the alternate air source valve
(if so equipped). Drain any accumulated molsture from system

drain ...l.l."..l.'ll.l.'ll.....l....O......l.l....'.l‘l..'..

 13. Reinstall inspection COVEYS ..eeeesvossvsscsccssssscoscnnsnnnee

WING GROUP

.Remove wing tips and access panels, Inspect surfaces, skins,
ribs and tips for damage., Check position and anti-collision
(if equipped) lights for secure MOUNtING seeesscseccsscscssss

Visually inspect interior and exterior bond lines for any in-
dication of damage, peeling, corrosion or cracks seececsscecese
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MODEL AA-1, AA~1A & AA-1B
ANNUAL OR 100 - HOUR INSPECTION PROCEDURE

WING GROUP (Continued)

Check ailerons, aileron bearings and stops, flaps, and flap
bearings for secure mounting, damage, proper travel and
wear, Maximum allowable aileron torque tube wear limit at
bearing supports is ,030" reduction in wall thickness.

Check that aileron and flap drain holes are open seeeceecesecss

Check fuel vents and connecting lines for damage and re-

Strictions S 0600000000000 000C000000GCOO0PIOCEEO00ODGCERISIEIOGEO0O0O0PBRG0OCEEOGEDLE

Check fuel tank outboard end plates for leaks and secure

mounting S0 D 08O OO0 O0CCORO0CCORROCOCEBOCIOEDNREDNOSCIEOCEIESIODPONIGOIOPEOREOOEOIOTEOEOEONIE

Check fuel cap gaskets for air tight S€al suevevessoncssssssses

Check wing attaching bolts. See Sec, 3-20-03 for torque values,

Check fuel block lines and spar for evidence of leakage at
the Wing root Opening 0000000000000 00 00000000000 000000000000

Inspect fuel tank placards 0000 8090000000030 0000080¢00000000cs

Check pitot heating element for proper operation (if installed).

Check pitot tube opening and lines., Drain accumulated moisture,

Check for interior corrosion of skin indicated by a white

flaking ash 8 900 COORNCOB DO PPOPO0CDOPRPOEOBNONQOEPOIONIONOOEDRNRIOSEOOREOEDRDOPOETS OO
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MODEL AA-1, AA-1A & AA-1B
ANNUAL OR 100 - HOUR INSPECTION PROCEDURE

MAIN LANDING GEAR GROUP

—

Remove wheels and check for cracks. Check condition of brake
linings, wheel cylinders, torque plates and mounting pins,

Pack wheel bearings, reinstall wheels and key axle nuts at
first 100 hours and each 500 hours thereafter, Inspect wheel
bearing grease for contamination and solidification at each
annual or 100 hour inspection. Do not exceed 500 wheel miles
between repacking intervals, For operation in dusty areas or
areas of high humidity, repack every 100 hours. Perform a com-
plete wheel inspection when tires are replaced .veseecescscsne-

Check tires for approved type, wear and proper inflation .,...

Check brake lines for leaks and secure attachment esecessssnns

Check struts for secure mounting. Inspect for cracks, de-
lamination and nicks

® 0850600000000 0000000000000 000000B000000000

Inspect the upper main mounting brackets and spar attaching
supports (center spar to fuselage) for wear, cracks and loose

bolts O.'..l...Dl..l....l..............l.".."..I.........‘.‘

Inspect wheel fairings for damage and secure mounting (if
installed)

— — ————
——— —

..'...I‘..........'..........'..I.‘.....‘....."...

NOSE GEAR GROUP

Check nose gear strut for secure mounting, deformation, damage

and CraCkS o.u.oololcllocco.o-o-000000000.0.-.00.0..--.!0.-.0.

Remove nose gear strut from torque yoke and inspect for cor-
rosion of the faying surfaces every 12 calendar months, Re-
move corrosion, if present, paint surfaces with zinc-chromate
and reassemble wet. Seal strut to yoke connection with RTV-
102 by DOW=CORNING sesaveascacraesoesccasasossscacaassocansnns
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MODEL AA-1, AA-1A & AA-1B
ANNUAL OR 100 -~ HOUR INSPECTION PROCEDURE

. G

NOSE GEAR GROUP (Continued)

Remove and check nose gear fork for deformation, wear and
cracks. Maximum fork to strut bearing clearance is .035".....

SERVICE

MANUAL

Grease fork and friction dampener, assemble to strut and
tighten to 10-13 lb drag at axle s 0000000000000 00000000000

Remove nose wheel, check for cracks, clean, inspect and re-
pack bearings, reinstall wheel and safety axle at first 100
hours and each 500 hours thereafter. Inspect wheel bearing
grease for contamination and solidification at each annual or
100 hour inspection, Do not exceed 500 wheel miles between
repacking intervals, For operation in dusty areas or areas of
high humidity, repack every 100 hours. Perform a complete
wheel inspection when tire 1s replaced sesvececoessssccsoscness

Inspect nose wheel for cracks, corrosion and loose or broken

b01ts l...I..I.Q...........ll..l'.....l...‘.l..“..ll.ll...l.l

Check tire for approved type, wear and proper inflation ......

Check wheel fairing for damage and secure mounting (if in-

stalled) ...l....Il.......I...'.'.........‘CO.....“........I.

OPERATIONAL INSPECTION

Check brake operation (including parking brake) seeeeescscesss

Check fuel primer opération and lines for leaks ,.¢ece00cc0ccnee

Check booster pump Operation 9000000000000 00800000000000000000

Check fuel PrESSBUre cccasscccscscntsossssnsossssssosonssosonsse

Check starter for Proper operation secseesescccsscsocesenssscee
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MODEL AA-1, AA-1A & AA-1B
ANNUAL OR 100 - HOUR INSPECTION PROCEDURE

OPERATIONAL INSPECTION (Continued)

reat—
—

Check oil pressure and temperature R RImymm

Check engine controls for proper operation, Check throttle
and mixture controls for proper cuUShiOn sesesesccccssccscscsss

Check magneto operation; both on, left off, both on, right

off, both on. (Maximum magneto drop 175 RPM with 50 REM max-
imum difference between magnetos). With engine at idle, turn
switch to "off" position momentarily to check magneto ground-

ing €08 0000000 0000000000000 20000080600000800000000000VPOCBORORO0ROCOEROOO

Check engine static RPM; cruise prop. (2150-2300), climb prop

(2250_2400) GO0 0006000008000 000000000000 0008030000060600600000000000

Check carburetor heater for proper operation and cushion see.s

Check alternator OUtput $900600000000000000000 0000000000000 08000

Check suction gauge and vacuum system output (4,6 to 5.4 in,

Hg.) S8 0000800500800 0000008 0060000000000V C60000600600600600000c000000CG0OCF

Check fuel selector valve operation and indexing seeessesscsss

Check heating, defrosting and ventilating system for proper

operation 000000006808 0006030 068000000000 00000000000000606000800006000

Check radio for proper Operation 00000000000 00000000000000 000

Check engine idle speed (600 to 650 RPM) and mixture setting,.

Check idle cut-off on carburetor for proper operation ...ceese -

Check ailerons for propef operation ,oouoooooooloooooo-oa;oooo
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MODEL AA-1, AA-1A & AA-1B
ANNUAL OR 100 HOUR INSPECTION PROCEDURE

OPERATIONAL INSPECTION (Continued)

w—— po—
—— p———

Check elevators and trim tab for proper OperationA............

Check flaps for‘proper Operation DI N N I N N YN Y NS N Y I O SPAr AP OPAP Y

Check fuel quantity gauges for condition and proper operation.

Check interior lights for proper operation and adjustment .,,.

Check navigation and anti-collision lights for proper operation
and landing lights for proper operation and adjustment ,..e...

Check pitot heat for proper Operation 600 ccoersessetstsesnnnes

Check stall warning device fOr Operation ue.seeeececcscesessees

Inspect engine after ground run-up, Flight test and inmspect
for oil leaks and secure mounting of all components .eeeeesees

Alrcraft cleaned and serviced -oooonooDaotooono;tooo.oouoocoot

Aircraft conforms to FAA SpecificationS .cseeveeccscccssssssss

All FAA Alrworthiness Directivgg complied with sesescnscsesssese

All man:facturer's Service Letters and Bulletins complied with,

Checked for prbper flight manual $00000 0000000000000 000000000

Aircraft papers in proper order, Make log book entry .eeeeecee

"END OF INSPECTION
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3 AIRFRAME

3-00 GENERAL

The airframe consists of all metal bonded comstruction with one-half inch thick
honeycomb surrounding the cabin area. The wing, and tail assemblies employ
high-strength adhesive bonding of aluminum sheets to ribs or bulkheads

and are bolted to the fuselage to provide easy servicing. A sliding

plexiglas canopy provides easy access and good visibility. The following
sub-headings describe the various airframe components and contain instruc~
tions for removal and installation. For information on structural repair,
refer to Chapter X. "STRUCTURAL REPAIR"., '

3-10 WING TIP
3-10-00 DESCRIPTION

The wing tips are the outermost part of the wing assembly. They are
constructed of fiberglass and blend the wing leading edge and trailing
edge into a single unit. The wing tips house the aileron balance
weight assemblies, contain the navigation lights and the fuel tank
filler assembly.

3-10-01 WING TIP REMOVAL

a. Remove the 4 mounting screws which hold the scupper assembly
to the wing tip.

b. Remove the 24 screws which attach the wing tip to the wing.
¢. Remove the scupper drain tube from the bottom of the tip.

d. Drop the tip a few inches away from the wing in order to
reach inside and disconmnnect the navigation light wires.

3-10-02 WING TIP INSTALLATION

Check condition and locétion of all clip nuts and install the wing tip
in reverse of the removal procedure. Check for positive clearance of
the aileron balance weight.

3-20 WING

3-20-00 GENERAL
The wing construction is a one piece bonded assembly utilizing a tubulavr
main wing spar and a formed U~channel rear wing spar. Aluminum ribs are

bonded directly to both spars with the wing skin bonded directly tr "he
wing ribs and rear spar.

3-1
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3~20-00

3-20-01

3-20-02

WING - GENERAL (Continued)

The tubular main wing spar also serves as a fuel tank utilizing aluminum
castings at the inboard and outboard ends of the spar. The inboard fuel
tank casting is located just outboard of the wing attach joint, The
outboard casting, which incorporatés the filler neck, is located at the
outboard end of the main wing spar. A fuel tank baffle system is bolted
to the outboard casting and spans the length of the tank.

WING INTERCHANGEABILITY
Wings are interchangeable only as follows:

a, Model AA-1 "Yankee" wings are interchangeable only on Model AA-1
"Yankees", ' ‘ . ‘

b, Model AA-1A "Trainer" wings have a different airfoil than the Model
" AA-1 "Yankee" and are interchangeable only on Model AA-1A "Trainers".

c. Model AA-1B "Trainer" wings are idemntical to Model AA-1A "Trainer"
wings except that a stronger spar material is utilized in the AA-1B
wing (AA-1B is a heavier gross weight and an all utility category"
aircraft). Therefore Model AA-1B wings can be used on both the
Model AA-1A and AA-1B "Trainer" but Model AA-1A "Trainer" wings can
not be used on AA-1B's,

WING REMOVAL

a. Remove the inspection cover from under the wing root. Laté Model .
AA-1B wings are equipped with lock bolt inspection covers.. Remove
these covers, if installed, -

b, Disconnect the airspeed pitot line located in the wing robt fleft
wing only). ~ NS

cs Disconnect the main fuel line and the fuel measuremenﬁ gauge line
located in the wing root.

NOTE

Be sure the tank has been completely drained before attempting to
disconnect the fuel lines, ’ '

d. Disconnect all wiring in the wing root.

e. Raise the baggage compartment carpet and remove the inspection plate
from the compartment floor.

f. Remove the nut and bolt securing the aileron bellcrank to the torque
tube and remove it from the torque tube by rotating and sliding from
the end of the tube.

NOTE
Do not disturb cable turnbuckles or control surface rigging.

3~2
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3-20-02 WING REMOVAL (Continued)

3-20-03 .

g

Remove the two bolts securing the flap bellcrank to the flap torque
tube and rotate bellcrank out of way. .

.NOTE
Do not disturb control system rigging.

Through the wing root or lock bolt access opening, remove the -
two wing lock bolts,

Use three men; one at'the wing tip‘to support weight aﬁd-pull, one
at' the leading edge and one at the rear edge to rotate wing slightly,
clockwise and counter-clockwise, until the wing is free of the spar.

WING -INSTALLATION ) : , N

a.

Inétall the wing assembly. in reverse order after thoroughly cleaning

.- the joint and then spraying the spar mating surfaces with a solid
. film lubricant* and rubbing general purpose lubricating oil over the

.fuselage carry-through spar.

. .'I:orque the wing attaching (straight 3/8" diameter) bolts to 95 to /“7'\

110 in. 1bs. (AA1-0001 through AA1-0154). . Torque the. wing attaching
shoulder bolts to 60 to 85 in. 1lbs. (AA1-0155 and om).

CAUTION

When installing the flap
bellerank horn, be sure
the pin is engaged in the
flap torque tube hole.
This is essential for
proper flap operatwn and

rigging.

*Approved solid film lubricants:
McLube 1708 by McGee Chemicals Co., Inc.
Lube-Lok 5396 by Allen Airecraft Products, Inc.

NOTE

If the original wing is repZaced by a new or remanufactured wing, the

stall strip should be taped in place (see Figures 3-1 and 3-2 for

locations) and the aircraft test flowm to "fine tume" the wing. Perform /‘5ﬁ
a series of stalls at half throttle and move the stall stirip slightly '

up or down (max. 1/8"), as required, to obtain a straight ahead stall

and rivet in place.
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FORWARD

Wing Leading Edge
Contour

Duplicate leading edge contour
and cut this area out, Use
remainder as locating templet,

Initial Stall-
Strip Location

24,25"

(
Stall Strip —/

(Both Wings)

Figure 3-1, Model AA-1 Initial Stall Strip Location
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FORWARD ¢

- - Duplicate leading edge contour
T T and cut this area out., Use
gi:goﬁia..‘ﬁng Edge remainder as. locating templet,

<

Initial Stall
Strip Location

24.25"

Stall Strip
(Both Wings)

i‘igufe 3—2; Model AA~1A/AA~1B Initial Stall Strip Location
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3-20-04 WING SPAR FIT

If looseness (vertical movement) is noted at the wing tip, perform an
inspection of the center spar/wing spar joint, The clearance between
the center spar and the wing spar must be checked with the wing attach-
ing shoulder bolts in place. The clearance allowable between the center
spar and the wing spar is as follows: The sum of the clearance on any
diameter (180° across) shall not exceed ,022", (Use a wire type feeler
gauge for accurate readings). Normal maximum clearance occurs at the
top and bottom of the joint, If the clearance exceeds the above limits
the joint must be shimmed as follews:

a, Determine the shim thickness and location (the top and/or the bot-
tom of the joint) from feeler gauge readings, Different thickness
shims may be used on the top and bottom of the joint as required
to fill the gap.

b. Remove the wing per 3-20-02,

c. Inspect the wing lock bolt holes in the wing spar for any signs of
elongation or wear, Maximum hole diameter is ,377", If the hole
diameter is larger than this it must be reamed to a larger diameter
and a steel bushing installed, Contact the Customer Service De-
partment for details,

d. Obtain the correct thickness aluminum (2024-T3 alclad or 6061-T6)
shim stock and cut a shim 4" wide x 15" long. The edges of the
shim must be sanded down to remove the sharp corners and the sur-
faces spray coated with a solid film lubricant#*,

e, Place the shim (shims) on the -top and/or bottom of the inboard
spar, as required, and bend approximately 2" of the outboard ends
of the shim (shims) over the end and inside of the inboard spar,
This will hold the shim (shims) in place during and after assembly,
Bend over the inboard end (ends) of the shim (shims) 12" from the
end so that this portion will wrap over the end of the outboard
(wing) spar when the wing is fully installed., This locks the shim
(shims) in place, See illustration at right,

Shims

f. Install the wing per 3-20-03,
*Approved Solid Film Lubricants:

McLube 1708 by McGee Chemicals Co,, Inc.
Lube-Lok 5396 by Allen Aircraft Products, Inc.
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3-30 WING ROOT FAIRING

3-30-00 GENERAL

-

The fiberglass wing root is located between the wing and the fuselage
and provides a smooth fusing of the wing assembly to the fuselage.
The wing root encloses the upper main landing gear attaching brackets
and lines from the fuel tanks, .

3-30-01 WING ROOT REMOVAL
a., Remove the access panel from the underside of the wing root,
b, Remove the wing as instructed in 3-20-02,

c. From inside the wing root, disconnect the flexible line connect-
ing the fuel vent to the fuel gauge vent line,

d. Up to and including serial number AA1-0067, the wing root is re-
moved as follows: '

1, From the inside face of the fuselage side, remove the 6 bolts
which attach the wing root supporting structure,

2, From the exterior of the aircraft, remove the 6 screws which
attach the wing root to the fuselage,

e, On serial numbers AA1-0068 and up, the wing root ribs are separate
and not required to be removed unless necessary for repair. The
wing root is removed as follows: '

1. Remove the 6 screws which attach the wing root to the wing
root to the fuselage,

2, Remove the 2 screws which attach the wing root to the rear
rib, One is located under the wing root and the other at
the outboard end,

3. The front rib is secured by 4 screws, two in the outboard end
and two underneath, Remove these screws,

3-30-02 WING ROOT INSTALLATION

Install the wing root in reverse of the removal procedure,

3-7 . 1
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3-40 COWLING
3-40-00 GENERAL

The cowling consists of 3 major assemblies; the upper cowl, the lower
cowl and the forward cowl, The upper and lower cowl assemblies are
aluminum while the forward cowl assembly is fiberglass., The forward
cowl contains the engine cooling inlets; the engine induction system
inlet and the landing light assembly. The forward cowl is attached to
the lower cowl assembly which in turn-'is attached to the fuselage with
screws, The upper cowl includes a small oil access door and is easily
removable for maintenance,

3-40-01 COWLING REMOVAI. AND INSTALLATION
a, Unlatch the four cowl latches which join the upper and lower cowl,

b. Loosen the two quarter turn fasteners which attach the upper
cowl to the forward cowl,

¢, Pull cowl gently forward and" ﬁpward and remove,
NoTrE
Adjust cowl latches to provide only enough temnsion to hold
upper cowl securely, Overtightening can create excessive
stresses and cracking of the cowl skin in the latch area.
NOTE

The above two steps describe the procedures for the removal
of the upper cowl only.

- d, Remove the screws which attach the lower cowl to the forward
cowl and to the fuselage,

NOTE
Completion of Step 4 allows easy remcval of the lower cowl.
To remove the forward cowl, it will be necessary to remove
. the spinner and prcpeller,
e, Reassemble in the reverse order.
3-50 TAILCONE
3-50-00 DESCRIPTICN
The tailcone assembly is attached directly to the aft fuselage bulk-

head and houses the tail light assembly, the elevator ard rudder cop-’
nections and the elevator trim drive and bungee assembly,

3-8
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3-50 TAILCONE (Continued)

3-50-01 TAILCONE REMOVAL AND INSTALLATION

a, Remove the 7 mounting screws which attach the tailcone to the fuselage,
b. Disconnect the fail light wires'at the aft bulkhead,
c. Reassemble in the reverse order,

3-60 HORIZONTAL STABILIZER ASSEMBLY

3-60-00 DESCRIPTION

The horizontal stabilizer assembly consists of the stabilizers, elevators,
and trim assembly. The horizontal stabilizer is fixed and provides hor-
izontal stability for the airplane, The elevators are hinged to the
stabilizer and control the "Pitch" or "lateral" axis. The trim tab ass-
embly is hinged to the trailing edge of the right hand elevator and used
to minimize elevator control pressures, The trim assembly is controlled
by a trim wheel located in the cabin console,

3-60-01 HORIZONfAL STABILIZER REMOVAL AND INSTALLATION
. @, Remove the tailcone.
b. Remove the inspection covers at the base of the vertical stabilizer,
c. Remove the elevator as described in Section S

d. Remove the bolt attaching the forward stabilizer support to the fuse-
lage bulkhead,

e. Remove the four bolts attaching the rear stabilizer spar to the aft
fuselage bulkhead and slide the stabilizer outboard to remove,

f. Reassemble in the reverse order,
NOTE

After repair and/or painting of any control surface, it is
necessary to check and adjust thz mass balance weight as re-
quired to bring it within tolerance., Tolerance for ecch el-
evater and the rudder is 0 to +3” inch-ounces., Refer to Sec-
tion 6-70 for balancing information and procedure.

3-70 VERTICAL STABILIZER ASSEMBLY
3-70-00 DESCRIPTION

The vertical stabilizer assembly consists of a vertical fiu a' ! the

rudder. The vertical fin provides directional stability an’ a stream-

line structure for mounting the rudder. The rudder is the movable con-

trol surface that controls rotation around the "Yaw" axis, The rudder
3-9



GRUMMAN AMERICAN

SERVICE
MANUAL

3-70 VERTICAL STABILIZER ASSEMBLY (Continued)

3-70-00

3-70-01

DESCRIPTION

is controlled by the pilot's feet on the rudder pedals locéted'on the
cabin floor.

The rudder, on aircraft not equipped with a.flashing beacon, contains
a mass. balance weight,. On.aircraft.equipped with a flashing beacon,
a smaller mass balance weight is used,

VERTICAL STABILIZER ASSEMBLY REMOVAL AND INSTALLATION

a. Remove the tailcone,

b. Remove the inspection covers at the base of the vertical stabilizer,

c. Tie off the rudder cables to prevent them from entering the fuselage
(they are spring loaded) and disconnect them,

d. Remove the navigation antenna cable, the ELT antenna cable (if in-
stalled) and the flashing beacon lead wires (if installed). ;

.e+ Remove the bolt attaching the forward stabilizer support to the fuse-

lage bulkhead,

f. Remove the four bolts attaching the rear stabilizer spar to the aft
fuselage and remove the stabilizer,

g Reassemble in the reverse order,

3-80 CANOPY

3-80~-00

3-80-01

DESCRIPTION ' ‘

These aircraft employ a Plexiglas and aluminum canopy assembly which
slides on teflon runners and provides easy access to and from the cockpit,

CANOPY MAINTENANCE

Fleld experience has shown that after extended operation, the canopy may
become difficult to open and close, The following suggestions are pro-
vided to aid in maintaining satisfactory freedom of operation of the
canopy:

1. DO NOT use the canopy as a hand hold during entry to and exit from
‘the aircraft as bending of the inner tracks can result, i

2, The inner canopy tracks must be perfectly straight, If the tracks
are bent, they should be straightened or replaced,

'3-10
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3-80-01 CANOPY MAINTENANCE (Continued)

3.

3-11

The sliding surfaces of the canopy inner tracks and the teflon
runners in the canopy outer tracks must be kept clean and lightly
lubricated, Smoother operation may be achieved by cleaning the
sliding surfaces with isopropyl alcohol and a small brush and then
injecting a small amount of spray lubricant into the sliding sur=-
faces, Production alrcraft canopy tracks are-lubricated with E-Z
Free lubricant which is available in 6 or 16 oz, spray cans from
the Customer Service Department or from XIM Products, Inc,, 1169
Bassett Road, Westlake, Ohio 44145,

If external cleaning and lubricating does not satisfactorily el-=
iminate canopy stocking or binding, the canopy should be removed
from the tracks (ref., 3-80-02) and the tracks slid completely out
of the airplane, All sliding surfaces should then be carefully
cleaned with isopropyl alcohol and re-lubricated with a very thin
film of lubricant, If the teflon runners are galled or severely
worn, they should be replaced. The teflon runners are secured in
the outer tracks with roll pins Esna part number 52-012-062-0500,
inserted at the forward end of each channel, .

A canopy track aizing tool, Part No, ST-1064, is available which
may be used to resize the teflon runners when the tracks are re-
moved for cleaning or when the teflon runners are replaced in the
field, This tool is simply inserted into the outer track in place
of the sliding inmer track and forced through the entire length of
the outer track to force the teflon runners tightly into the re-

taining channels (See Figure 3-3). Properly installed teflon runners

allow a 1/32" to 1/16" vertical clearance between the inner canopy
track and the runners, This clearance can be checked with the
canopy installed by moving it up and down and measuring the inner
track movement, Clean, lubricated teflon runners installed with
the correct clearance are essential for smooth, free canopy oper-
ation,

Figure 3-3, Canopy Track Sizing Tool

SERVICE
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AA1B-0238 & On)

[AA=1,AA-1A & AAIB-0001
thru AA1B-0237

Canopy Cable/Pulley System|-
AA1B-0551 & On

a9
“—10

1. Inner track assembly 11, Screw
2. Spacer assembly 12, Spacer
3. Housing 13, Screw
4, Duct tape 14, Washer
5 . Cable ' 15 . Screw
6. Shrink tubing 16. Shim
7. Pulley 17. Bearing block
8. Bolt 18, Washer
9. Washer 19, Nut

10, Nut

Figure 3-4. Canopy Adjustment

Revised Sept. 1975 ' 3-12
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3-80-01 CANOPY MAINTENANCE (Continued)

3-80-02

3-80-03

3-80-04

" 3-13

6., Alrcraft delivered from the factory after April 21, 197C have the teflon
glide material secured in the outer tracks with a roll pin, Esna Part
No. 52-012-062-0500, inserted at the forward end of each channel,
Aircraft delivered prior to April 21, 1970 can be modified in the field
to incorporate this improvement. A Canopy Track Drill Jig, Part No.
St-1074, is available which may be used to assist in locating and
drilling holes for field installation of the roll pins.,

CANOPY REMOVAL AND INSTALLATION

a. Remove the screws on each side which attach. the canopy.Plexiglas to the
canopy slides. - :

b, Lift the canopy off.

1
c. Reinstall in reverse of the removal procedure. Torque Plexiglas attach
screws to 8-12 inch 1bs, (Do not exceed this value),

CANOPY ADJUSTMENT

The canopy latch assembly can be adjusted for a tighter seal between the .
canopy and windshield by installing additional shims (16, Figure 3-4), A
as required, ‘

CANOPY CABLE/PULLEY SYSTEM - AA1B-0551 & ON

The canopy cable/pulley system (Figure 3-4) provides interconnecting cables
and pulleys which forces both sides of the canopy to move together, thus
eliminating binding due to wracking.

NOTE

Cable tension must be maintained to allow smooth operation of the canopy.
Adjust cable tension by locating lower ends of canopy bow at an equal
distance from lower ends of windshield bow and removing all slack from
system at both outboard cable attach screws (13, Figure 3-4). If a cable
18 removed, install cable and rerig system as follows:

a. Wrap cable counterclockwise around inboard cable attach screw (13,
Figure 3-4) and tighten screw, Looped end of cable to be approximately
2,25 inches from screw. Secure end with shrink tubing.

b. Install inner canopy track (1) and route cable aft around pulley, then
forward through housing (3). If cable is being routed through left
housing, position.cable around upper forward pulleys; if cable is being
routed through right housing, position cable around lower forward pulleys.

c. Install canopy. |
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3-80-04 - CANOPY CABLE/PULLEY SYSTEM - AA1B-0551 & ON (Continued)

d. Wrap cable counterclockwise around outboard cable attach screw (13)
and tighten screw after removing all slack from system and insuring
squareness of canopy to windshield., Looped end of cable to be approx~
imately 2.25 inches from screw, Secure end with shrink tubing,

3-90 WINDSHIELD
3-90~-00 GENERAL

The Plexiglas windshield is sealed and bolted into the forward fuselage
windshield 1lip along the lower edge and bolted (Bonded=1974 and on) to a
support bow along the aft edge. .

3-90-01 WINDSHIELD REMOVAL

a. Remove the cowl deck.

b. Remove the 12 screws which attach the windshield to the windshield
bow, (Remove bonded bow with windshield on 1974 and on models).

Cc. Remove the 5 screws which attach the windshield to the windshield
fairing. )

d. Carefully pull the windshield out from under fairing, cleaning away
"~ the sealant as required, '

3-90-02 WINDSHIELD INSTALLATION

a. Thoroughly clean all adhesive, sealant, dirt.and grease, from the
" inner surface of the windshield fairing, :

b. Repeat step (a) to the windshield,
c. Repeat step (a) to the windshield bow, (Not required with bonded bow).
d. Apply a 1.00 inch by .063 inch vinyl foam tape (3M Company Y-=9132D)
or an equivalent to the windshield along the windshield bow mating
surface. (Not required with bonded bow),
e. Apply a 1.00 inch by ,063 inch vinyl foam tape (3M Company. Y=9132A)
or an equivalent along the windshield on the windshield fairing

mating surface,

f. Locate the windshield or windshield and bow assembly in its proper
position.

g. Insert sealant* between the windshield and the windshield fairing,

314
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3-90-02 WINDSHIELD INSTALLATION (Continued)

h. Install the 5 fasteners to the windshield fairing and the 12 fasteners
(not required on bonded assemblies - 1974 and on) into the windshield
bow. Torque Plexiglas attach screws to 8-12 inch 1lbs. (Do not exceed
this value),

CAUTION ’ *Approved sealants:
Be sure all fastener holes are - 576,1 by Presstite Engineering Co,
. -aligned prior to tightening to EC 1239 and EC 1675 by EM Company.
avoid eracking the windshield, - 3201 by Chemical Seal Corporation
.of America,-

567 by Coast Pro-Seal,

3-100 SEATS

. 3-100-00 GENERAL
Tﬁe'seats are independently mounted on brackets located on the épar and
aft cabin bulkhead at the front and rear of the seats respectively,
Early model aircraft seats have rigidly:mounted backs while later model
aircraft feature folding seat backs and all have folding seat cushioms.

3-100-01 SEAT REMOVAL AND INSTALLATION

a. Lift the seat cushion to expose the seat tracks.

b. Remove the bolts which fasten the seat tracks to the Spar mounting
brackets.

c. Remove the spring which is attached to the seat adjustment lever,
d. Remove the seat adjustment boost springs which are commected to the
bottom of the seat and to a bracket mounted on the carry-through

spar,

e. Remove the bolts which fasten the seat tracks to the mounting brackets
on the bulkhead behind the seat,

NOTE
On the later models of the AA-1 and aZZ AA-1A and AA-1B, the aft
mounting brackete are slotted in order to remove the seat without
having to remove the rear mounting bolts, :

f. Reassemble in the reverse order.

‘3-15
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3-~110 CONSOLE

3-110-00

3-110-01

DESCRIPTION

The royalite console assembly is located between the front seats and
consists of a main body and two forward side panels, The console
assembly contains the fuel selector valve, ash tray, trim wheel, trim
indicator, flap switch, flap position indicator and microphone mount,
The console assembly also covers the control cable pulley group, the con-
trol cables and the flap drive motor,

Norey

Limited inspection of components under the console can be accomplished
by removing the ash tray and using a hand mirror, On the Model AA-1
"Yankee" and the Model AA-1A "Trainer" the aft partof the console must
be raised up for maintenance under the console aft of the spar,

Model AA-1B "Trainer" aircraft (1973 and on) have inspection covers
located on the aft top and the forward right hand sides of the console
for inspection and minor maintenance purposes.

CONSOLE REMOVAL AND INSTALLATION

a, Remove the seats,

b. Remove.the microphone,

c. Remove the fuel valve handle,

d, Remove the two screws located along side the flap position indicator,
e. Remove the six screws attaching the console to the floor.

f. Remove the six screws attaching the center console to the forward
console,

g. Spread the sides of the console aft of the spar, and 1ift up., Re-
peat this process to the sides of the console forward of the spar.

h., To remove the forward section of the console, remove the two add-
itional screws from the floor and withdraw,

i, Reassemble in t;he réverae order,
CAUTION

Be sure console aft of the spar ie outside of all control cables
on reasgembly.



GRUMMAN AMERICAN SERVICE

MANUAL

SECTION 1V
LANDING GEAR

Page

General .....--oo-oooooo-.oo-ooo--ooo---ooo.ooooo-ooao-ooc 4"‘1
Visual Inspeccj-on -o..cn.ooooo0.-ootuoc.o-ooooo.o'n-o'oo-o 4"1
NOSE Gear StrUL ,...ceeeesccseasssoscnsesaseseacocossos 4-1
Main Gear StIUL ..uiueeeescesososoconessosssonennossenss 4=3
Main Landing Gear ......ceeeececenccccosssssanscansnnsnoes 4=4
Description ,...cveseinsacssccscccsscsvecccssascoscenee . bmb
RemMOVAL ....iiveeerteoseeossoseacsencsoseonsnonsrosesaes 44
Installation R R TR RPN 4-6
Alignment ..uuseeeereacrsoccoseaccsaseannesccncrsncsces 47

- Main Landing Gear Toe-in/out Adjusting ......eeeeeeceoseecs 4~8
Nose Landing Gear R R D TR E TR PP R 4-8
DesCription ...iveeeeeeevesesssocosconsosssssesccoscccess 4-8
RemMOVAL . i.iiiuernrerrnensaconsocsosocsonnnssansnsncnas 4-9

Nose Wheel Fork and Strut Removal ....cceceecececess 4=9
Torque Tube Assembly Removal cesestecentttttienecees  4=12
Installation i..eeesececccescsssoaconnoncoconcessecnnees 4=13
Torque Tube Installation .....cceeeveveceoscccesaosss  4=13

Nose Wheel Fork and Strut Installation seeeeeeeecess 4~14
Wheels, Tires and Brakes ....cceeveveecscsseocescosnssssee  4=15
Description .cieeseseressccssacsosnacacsosrsecsnscnssones  4=15
Main Wheel Removal ....cceoveuvecescssscoscoccssoscsnas  4=15
Main Wheel DisSasSembly ..cevseevseccscocscocscorosasene  4=15
Main Wheel Reassembly ...cceeeveasnscoarncacsoarescenas 4=17
Main Wheel Installation ...eviveeeeeccosesessocrncncaes  4=17
Nose Wheel RemOVAl ....cciveeserseoccsceossnsososcnannas 4-18
Nose Wheel Disassembly A R R RTEEEETRRT RTINS 4-18
Nose Wheel Reassembly ....ceevesevsecccsoscnnnncncncnas  4=20
Nose Wheel Installation ..eceecicecscesccnsccsccosananss - 4=21
Wheel Fairings ...ceeececccrsrsecncscccnsncsesossocnnsneses G4=21
Description .oveeesescresesosencasacsssvssscsossoensnse  4=21
Main Wheel Fairing Removal and Installation .....e..... 4=21
Nose Wheel Fairing Removal and Installation ......o.o.. 4=22
Wheel Vibration ...eeesececesscssscocescasaonnesosssnneees  G4=22
Description ..ueieeseccecoscsceccsoavoscassscnssssancess  4=22
Nose Wheel Vibration and Shimmy .....c.eoveececerennesss  4=22
‘Main Wheel VIbration .eceeseecsceecccocssccasssesasaces 4=23



GRUMMAN AMERICAN

SERVICE
MANUAL

4 LANDING GEAR

4~-00 GENERAL

The landing gear is a tricycle type. The main gear consists of fiberglass
struts attached to forged brackets which mount to the carry-through spar.

Forgings attached to the lower end of each strut serve as the wheel axles

and attaching brackets, The nose gear is the castering type and consists

of a tubular strut attached to torque tubes mounted in the fuselage.

" 4-10 VISUAL INSPECTION

4-10-00 GENERAL

A thorough inspection of the landing gear attach brackets and struts
should be made at each 100 hour inspection, Examine the brackets for
signs of cracks or other damage., Refer to Chapter 2, for jacking in-
structions if the wheels or main gear are being removed,

4-10-01 NOSE GEAR STRUT VISUAL INSPECTION

a. Inspection ~ Inspect the steel tube nose gear strut for evidence-
of nicks, rust or damage to the protective paint coating from
‘propeller blast or abrasion.

NOTE

Nicks more than ,030 inches deep or any cracks are cause
for immediate reaectzon of the strut,

b. Corrective Action - Smooth out and blend in minor nicks, Remove
all rust and smooth out damaged paint by sanding with No. 150 Tri-
Mite. Finish sand with No. 320 sandpaper. Clean strut with wax
and grease remover and prime with two light coats of Zinc Chromate
Primer per MIL-P~8585, Paint strut to match aircraft color.

¢, Inspect the nose fork bearing cup to strut fillet for the following
conditions: cracks; corrosion; deterioration; damage (see area D,
Figure 2-9), If any discrepancies are found, place a 150 ft, 1b,
torque load on cup (suitably protecting the bearing surface), pre-
ferably around the stop plate, Any detectable rotation is reason
for strut replacement, After testing, replace fillet as follows:

(1) Hand abrasive remove cup to strut fillet, rust and paint on
strut up 1.5 inches minimum from cup stop plate.

(2) Apply Loctite 290 Adhesive/Sealant (wicking), Loctite Corporationm,
to any cracks remaining in cup to strut bondline,

4-1
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4-10-01 NOSE GEAR STRUT VISUAL INSPECTION (Continued)

(3)

(4)

Apply a uniform .12 inch radius fillet of sealant*® to replace
fillet removed. Also apply sealant on strut up 1.5 inches
minimum from cup stop plate,

After sealant has cured, prime area with two light coats of
Zinc Chromate Primer-and palnt strut to match airecraft color.

*Approved Sealants (PR-1422, Class B-1/2 is available through
the Customer Service Department):

EC~1675B, Class B-1/2, B=2 or B-4 with EC-1675A accelerator,
3M Company.

890, Class B-2 or B~4 with 890A curing agent, Coast Pro-
Seal Company.

PR-1422, Class B-1/2 or B-2 with accelerator, Products
Research and Chemical Corporation.

PR-1436G, Class B-1/2, B-2 or B-4 with acceleratcr, Products
Research and Chemical Corporation.
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MAIN GEAR STRUT VISUAL INSPECTION

d.

Inspection -~ Inspect the laminated fiberglass main gear struts for
evidence of nicks, cracks, delamination and deterioration of the
protective paint coating.

norTekE

Minor surface delaminations zre acceptable providing they do
not extend more than one ply intc the surface of the strut.

‘Cormer- delaminations  (slivers) are acceptable if they are =~

smaller than 1/16 X 1/1€ inck in size throughout their length,
If airworthiness of a darmaged fikerglass strut is in question,
close-up photographs of the damezed area may be submitted to

the Customer Service Department for analysis and recommendations.

Corrective Action - Remove. delaminated material. Smooth out minor
paint chips or stone bruises with No, 150 Tri-Mite. Clean unpainted
areas thoroughly with Methyl Ethyl Keystone. Seal minor surface or
corner delaminations with a two-part epoxy adhesive to seal out
moisture from the damaged area. Clean strut with wax and grease re-
mover and prime with two light coats of Zinc Chromate Primer per
MIL-P-8585 and paint to match aircraft color.

yn7TE

Epoxy adhesive is avatlable ‘rom the (Custormer Service Departmens or
may be purchased locally.

Figure 4-1, Main Landing Gear Assembly
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4-20 MAIN LANDING GEAR

4-20-00

4=-20~-01

DESCRIPTION

The main landing gear consists of the main wheels, brakes, struts, and
attaching brackets and hardware. The strut is laminated fiberglass
and 1is attached to the spar with two forged aluminum brackets (or heat

- ‘treated welded steel on early-aircraft)-and one extruded aluminum

bracket, On the lower end of the strut is a forging which serves as
the wheel axle and is attached directly to the strut without additional
bracketry.

NOTE

On AA1-0001 through AA1-0149 the main landing gear strut attaching
brackets are heat treated steel weldments. If they are found cracked
or damaged they must be replaced as they cannot be welded., Serial
No. AAI-0150 and up have forged aluminum brackets, Serial No. AA1B-
0001 and up have an additional steel spring plate bolted into the up-
per landing gear strut attachment assembly to provide added strength
Jor the increased gross weight of that aireraft.

MAIN LANDING GEAR REMOVAL
a. Remove the wing and wing root,

NOTE

Beginning with Serial No. AAI-0011 & on, removal of wing and wing
root is not necessary, although it would simplify gear remcval.

b. Support the airframe as shown in Section 2-7A.

c. Bleed the fluid from the brake system and disconnect the brake
line at the fuselage side,

d. Remove the six bolts which attach the brackets to the carry-
through spar. '

e. Remove the three remaining bolts attaching the strut brackets to
the spars mounting bracket,

f. Remove the six bolts which connect the upper end of the strut to
the brackets,

g. The strut may be removed from the lower bracket by removing the
four attaching bolts,

VOTE

Inspect each individual bracket for signs of cracking or hole
elongation, Replace where necessary.
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Bracket assembly (L.H.)

Bolt

Washer

Retainer assembly.
Retainer assembly
Retainer assembly
Bracket

Bracket

Eolt
Washer
Nat~
Bolt
Washer
Washer
Nut
Bolt
Washer

18.

19.
20.
21.
22.
23.
24,

- 25.

26.
27.

o8, "

29.
30.
31.
32.
33.
34.

MANUATL
Shim 35. Shim
Shim 36. Shim
Strut ' 37. Shim
Bolt 38. Axle
Washer 39. Bolt
Nut 40. Washer
Bolt 41. Nut
Bolt - 42, Reinforcement plate
Washer ' 43, Bracket
Washer 44, Nut
Nut - 45, Cotter pin
Bracket 46. Bolt
Shim v 47. Bolt
Spacer 48, Washer
Shim 49, Nut
Shim 50. Shim

Spring plate (AA-1B only)

Figure 4-2. Main Landing Gear, exploded view (Cont'd.)

4-20-02. MAIN LANDING GEAR INSTALLATION

a. Reassemble in the reverse order. Shim as required, to assure a

tight fit,

HOTE

Be sure to place the phenolic spacer againgt the strut to
prevent darage to the fiberglass,

NOTE

Apply a solid film lubricant* to the mating surfaces of the
carry-through spar and spar mounting bracket,

b. Torque values for the main landing gear bracketry hardware is

shown below,

1/2-inch bolts
3/8~1inch bolts

so0s0eer0ssRNEOINONNRS 650=750 inCh'lbsl
00000 cs0cssesstbos0ten e 250=300 inch-lba.

5/16=1inch bolts teseesssssanasnsssssss 200=225 inch-1bs,

*Approved solid film lubricants,

McLube 1708 by McGee Chemicals Co,, Inc,
Lube-Lok 5396 by Allen Aircraft Prod., Ime,

4=6
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4-30 MAIN LANDING GEAR ALTGNMENT
yorw

Setiing tow-in within these tolerances while the cabin and fuel tanks are
empty will give approximately zero toc-in at gross weight., Ideal setting
is zero toe-in at normal operating weight. Therefore, if normclly oper-
ated at less than gross weight and abrormal tire wear occurs, realign the
wheels to obtain the ideal setting fcr the ivad conditions under which the
airplane normally operates. .3Refer to. the. fcllowing.page. for shims-avail= -
able and their usage. Alway: use the least number of shims possible to
obtain the desired results,

Place grease plates under wheecls
and rock wings before checking
wheel alignment.

“~~_Block straizht edge against
tires at axle height.

Aluminum plates
approximately
18" square

Grease between

£ ! p—
Flace carpenter’'s square against plates

straight edge and .let it touch
wheel

— Carpenter's square

Measure tce-in at edges
of wheel flange. Differ-
ence in measurements is

. '-—-_-—-—.:
toe-in for one wheel “‘*Hh_&J‘

(half of total toe-in)

FORWARD
N

TOP VIEW OF
TOE-IN CHECK .
Straight edge

TOE-IN/OUT LIMIT (EACH WHEEL) +30 MINUTES
. MAXIMUM DIFFERENCE BETWEEW WHEELS = 30 MINUTES
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4-30-00 TOE-IN/OUT AND CAMBER ADJUSTMENTS
Toe in/out and camber adjustments are made at the fac’tory to the
following specifications and should be checked periodically to pre-
vent excessive tire wear, :

a, Toe in/out limit (each wheel) %30 minutes. Maximum difference
. (between wheels) is 30 minutes,

b, Camber to be within +2° at empty weight and -2° at gross weight.,

c. Toe in/out shims are available from the factory under the follow-
ing part numbers:

Part Amount of toe-in
Number Shim Angle ‘out change
701068-1 0°-30 min, Ref, 15 minutes

701068-2 . 0°-45 min, Ref, 23 minutes

701068-3 1°-0 min. Ref. l 30 minutes

F‘F

NOTE

Changing the toe-in/out on aircraft serials AA1-0001
through AA1-0064 can result in a camber change, A
camber shim (Part No. 701072-1) is available and has
an angle of 3°. The use of this shim requires re-
placement of the two lower bolts with AN6-21A bolts.

4-40 NOSE LANDING GEAR

4-40-00 DESCRIPTION

The nose landing gear consists of a fuselage mounted torque tube
connected to a non-steerable strut with a castering nose wheel
mounted on the forward end. Normal servicing of the nose wheel in-
cludes the application of grease to the nose fork swivel and ad-
justment of the belleville washers,

" 4-8
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Figure 4-3, Nose Landing Gear Assembly

4-40-01 NOSE LANDING GEAR REMOVAL

0Tk

If excessive looseness is noted bLetween the strut to torque tube
yoke with the weight off nose wheel, remove the bolts and inspect
for wear, If bolts are worn, replace with new close-tolerance bolts
(NAS 464P6A28) of the same size. IJ looseness still exists, ream
out the holes to next larger size and install next larger size bolts
(NAS 464P7 maximum), For any additional information contact the
Customer Service Department, ‘

a. Nose Wheel Fork and Strut Removal

(1) Remove the weight from the nose gear by either tying down
the tall or placing a suitable support under the front of
the fuselage,

(2) Remové the cotter pin, (38, Figure 4-4), nut (37) washers
(39, 40 & 41), and nose fork (31) from the strut (19),

(3) Remove the nose gear boot clamp (10), boot to fuselage
_attaching bracket (12), and slide boot (14) down nose gear
strut (19).

(4) Remove the attaching bolts (20) and slide the strut (19)
from the torque tube and yoke assembly (23),

y
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1.
2,
3.
4,
5.
6.
7.
8
9

-

Shim

Plug button
Screw

Nut

Washer

Bolt

Bolt

Clip

Doubler

Clamp

Doubler
Plate, nose gear boot
O-ring

Boot assembly
Spacer

Screw

Split bushing

Figure &4~4,

GRUMMAN AMERICAN

18, Thrust bearing
19, Strut assembly
20, Bolt

21, Washer

22, Nut

23, Torque tube & yoke ass'y

24, Washer
25, Nut
26, Bolt
27, Bolt
28, Washer

.29, Nut

30. Split bearing
31, Fork assembly
32, Bolt 4
33. Nut

34. Washer

NOSE FORK FRICTION MEASUREMENT
[See 4-40-02, b., (4)]

Cotter pin

Nut

Cotter pin
Washer
Belleville/spring
washer

Washer

Axle

Axle rod

Plug

Spacer

Roll pin

Insert (Heli=coil)
Spacer

Split bushing

Nose Landing Gear Assembly, exploded view

SERVICE
MANLU
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SERIAL NOS. . N —— (a4
AA1.0001 THRU S
AALID224 -
SPRING NOTE
PLUNGER “SPRING WASHERS™
MUST BE ASSEMBLED
I AS suown
]
NOTE
“BELLVILLE WASHERS"
MUST BE ASSEMBLED
AS SHOWN,
e t———— 3
===
i
e o-mNG————O
Ef» SCREW
BUSHING ———'@
e SPACER
BUSHING }

SERIAL NO'S. SERIAL NOS. SERIAL NOS. SERIAL NOS.

AA10001 AALD22S & UP * AALB.OO8Y AAIB.OS24 & up
THRU AALAOOOE & LD ' THRU

AA10224 AAl B\OCZJ

WASHER WASHER .1- WASHER
(> e BELLEVILLE BELLEVILLE msm-:n
WASHER WASHER 3)
O S A

WASHER

@ﬂ-—wasnm @ WASHER .<— WASHER
I @"—WASH:R I

BELLEVILLE
WASRER
(&)

WASHER
D

99Un

WASHER
3)

——p— '
COTTER NUT

PIN

‘figure 4-4A, Nose Landing Gear Fork Assembly -
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4-40-01 NOSE LANDING GEAR REMOVAL (Continued)

b. Torque Tube Assembly Removal

(1)
(2)

(3)

%)
(5)

(6)

€))

(8)

(9)

(10)

(11)

(12)

(13)

Remove the seats (See Section 3-=100).

Remove the left hand and right hand forward console panels, The
panels may be easily removed by grasping the forward edge at the
firewall and bending the panels out 90 degrees and parallel with
the firewall, Then slide the panels forward far enough so that

- they slip out from behind the aft portion of the console. Remove

the left side fresh air box assembly,

Remove the fuel gauge moldings and the upholstery side panels and
fiberglass insulating material from the left and right hand forward
inside panels by removing the sheet metal screws that attach these
parts to the side panels. Do not disconnect any wiring from the
fuel gauge covers; simply drape the covers over the outside of the
fuselage protecting the wing root surface from scratching with a
suitable cloth.

Remove the upper and lower cowling (See Section 3-40-01),

Disconnect the rudder return springs by unbolting the eye bolts

from the forward face of the firewall, Note that additional washers
are used under the left hand eye bolt for proper rudder pedal
centering and rudder: trim.

Remove the nuts that secure the right forward rudder bar attach
bracket to the floor. Lift the rudder bar up and aft to provide
clearance for removing left brake cylinder attach bracket on co-
pilot's side from the floor,

Remove the nuts that attach the brake cylinder brackets to the
floor, Lift brake cylinders free from the floor and allow pedals
to rotate aft,

Remove clevis pins from left and right brake cylinder attachment
to rudder pedals on pilot's side.

Disconnect one end of the parking brake chain by cutting the wire
which attaches it to the link on the master cylinder (pilot's side).

Move the left and right master cylinders on the pilot's side up
as high as possible and against the firewall and secure them temp- -
orarily in this position.

Remove the screws and nuts which attach the throttle cable clamps
to the instrument panel brace.,

Remove the nuts that attach the T~column support to the floor.
Lift the T-column and support assembly from the studs which pro-
trude through the floor and allow the assembly to come as far aft
as possible.

Remove the bolts (6, Figure 4-4) that secure the center torque
tube assembly bearing supports to the floor and firewall.

4-12
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4~40-01 NOSE LANDING GEAR REMOVAL (Continued)

(14)

(15)

Remove the four snap plugs (2) on the outside of the lower forward
fuselage and the four bolts (7) which secure the outer ends of the
torque tube assembly to the fuselage side panels,

Remove the torque tube assembly (23) from the fuselage by working
the assembly up and aft, left end first, so that the assembly is
withdrawn from the pilot's side of the instrument panel, Care
should be taken not to wedge the torque tube assembly into the fuse-
lage panels as damage to the honeycomb skin may result.

4=40~02 NOSE LANDING GEAR INSTALLATION

a, Torque Tube Installation

All operations described in the removal procedure are repeated in the
reverse order, However, installation may be simplified by noting the
foliowing items:

(1)

(2)

3)

(4)

(5)

4-13

After the torque tube (23, Figure 4-4) is installed in the fuse-

lage, but before the mounting bolts (6'& 7) are installed, slide

the torque tube assembly (23) to one side of the fuselage and .
note the clearance between the other end of the torque tube as- j"f“\
sembly and the inside of the lower engine mount extrusion. The '
torque tube fit is to be adjusted by using one of the various

thickness shims (1), Shim as required to arrive at a minimum

clearance between the torque tube end fittings and the lower en-

gine mount extrusions,

Torque the center torque tube bearing support bolts (6) at the
firewall and the cabin floor to 185-195 inch pounds and torque
the bolts (7) that attach the ends of the torque tube assembly
to the fuselage sides to 300-350 inch pounds,

Install the lefthand brake cylinder attach bracket on the co-
pilot's side before installing the forward rudder bar or suffic-
ient clearance will not be available under the rudder bar to in-
stall the brake cylinder bracket rear retaining nut and washer,

Attach the left and right brake cylinder, on the pilot's side,

to the floor, then attach the parking brake chain to the park-
ing brake link on the master cylinder, Use ,032-inch stain-

less steel safety wire and make a double loop through the link .
and through the .chain, Install the two clevis pins which attach
the left and right rudder pedals on the pilot's side to the
master cylinders,

If the upholstery side panels and fiberglass insulation F- 2 -~
been removed from the forward cabin area, the fiberglas = '
sulation may be recemented to the fuselage side skin w’... Uni-

royal 6306 adhesive or equivalent, This adhesive m=- 1so be

used to recement the floor covering to the fuselay: iicor where

it has been pulled loose forward of the rudder bars. '
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4-40-02 NOSE LANDING GEAR INSTALLATION (Continued)
a., Torque Tube Installation

(6) When reinstalling the manometer covers, be sure that the in-
sulation on all electrical connections under the covers has
not been disturbed while the covers were removed and hanging
over the outside of the fuselage,

(7) Be sure that the clear plastic seat-=belt protectors are sglid
"~ all the way down the seat belts before the seats are installed.

(8) Reseal fresh air box to fuselage inlet duct on reinstallation,

~be. Nose Wheel Strut and Fork Installation

(1) 1Install the nose wheel strut and fork in reverse of the removal
instructions (See Seéction 4~40-01, a.).

(2) Torque the bolts (20) that attach the nose gear strut to the
torque tube assembly (19) to 95-110 inch pounds,

NOTE

Apply sealant around strut to torque tube connection and around
bolt heads and nuts.

(3) When installing the nose gear boot (14), apply sealant* to all
mating surfaces of the boot assembly, honeycomb and firewall.

(4) Refer to Figure 4-4A for proper installation of Belleville/spring
washers when attaching the nose wheel fork to the strut. Tight-
en nut (37) until a 10-13 pound drag is attained at the axle
centerline when the fork is rotated, See Figure 4~4 inset,

The cotter pin (38) must be in place for this measurement,

NOTE

Step 4 is extremely important since it will alleviate any tend-
ency toward nose wheel shimmy. Apply grease per MIL-G-7711 to
the strut swivel and Belleville/spring washers before assembling

nose fork. Apply general purpose lubricating oil to the detent .
grove. (Early Models only; later Models have no detent),

*Approved firewall sealants:
Pro-Seal 700 by Coast Pro-Seal and 93-004 by Dow Corning.

" %Approved strut sealants:
RTV 102 by General Electric and 732 RTV by Dow Corning,

4-14
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4-50 WHEELS,TIRES AND BRAKES
4-50-00 DESCRIPTION
The Model AA-1 and AA-1A are equipped with either 15 x 6.00 x 6 (small)
or 6,00 x 6 (large) 4 ply tube type tires on the main landing gear and
5.00 x 5 4 ply tube type on the nose gear, The Model AA~1B 1s equipped
with 6,00 X 6 4 ply tube-type tires on the main landing gear and 5,00
X 5 4 ply on the nose gear, Tires should be rotated periodically to ob-
tain maximum tire life, All wheels are of the split-wheel design for
easy servicing and each main wheel has an independent disc-type hydraulic
brake system, For information and imstructions covering the entire brake
system, refer to Section 8-10.
4-50-01 MAIN WHEEL REMOVAL
a. Remove the two bolts (28, Figure 4-5) and washers (29) which attach
the brake pressure plate (21) and backplate (19) to the brake as-
sembly (18).
b. Remove the wheel from the axle (38, Figure 4~2) by removing the cot-
ter pin (45) and the axle nut (44),
c. Deflate the tire by removing the valve core. A
d. Break the tire bead loose, °
NOTE
Care should be taken to prevent damage to the wheel halves when
breaking the beads loose,
4-50-02 MAIN WHEEL DISASSEMBLY
a. Separate the halves (3 & 5) by removing the nuts- (17), washers (16)
and bolts (15),
CAUTION
Do not attempt to separate the wheel halves with the tire under
pressure, Serious injury could result, plus damage to the wheel
halves.
b. Remove the snap rings (13), grease seal rings (8 & 12), felt grease
seal (9 & 11), grease seal ring (10) and the cone bearings (7) from
both wheel halves (3 & 5),
c. Inspect the bearing cups (4 & 6) for nicks and discolorations, and .
replace if necessary. . ' -~

415

NOTE

To remove the bearing cups, heat the wheel halves for 15 minutes in
boiling water, With an arbor press, press out the damaged bearing

cups and press in the new ones while the wheel is still hot.
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1.
2.
3.
4,
5.
6.
7.
8.
9.
10,
11.

Tire
Tube

12. Ring, grease seal
13, Snap ring

Outer wheel half ass'y 14, Disc ass'y - brake
Cup, bearing

Inner wheel half ass'y 16, Washer
Cup, bearing

Cone,
Ring,
Felt,
Ring,
Felt,

bearing
grease
grease
grease
grease

seal
seal
seal
seal

15, Bolt

17, Nut

18. Cylinder ass'y

19, Backplate ass'y

20, Lining

21. Pressure plate ass'y
22, Lining

23,
24,
25.
26,
27,
28.
29.
30.

31.

Figure 4~5, Main Wheel and Brake Assenbly

SERVICE

MANUAL

Piston ass'y
O-ring

Bolt, anchor

Nut

Washer

Bolt

Washer

Bleeder ass'y
Torque plate ass'y

4-16
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4-50-02 MAIN WHEEL DISASSEMBLY (Continued)

4~50~-03

4-50-04

d.

Clean the bearings (7), rings (8, 10 & 12) and seals (9 & 11) with

solvent and dry thoroughly using clean air blasts from an air hose,
Examine bearings (7) for damage or discoloration, Repack the bear-
ings with bearing grease per Lubrication Chart, (Figure 2-5),

Inspect the wheel halves (3 & 5) for nicks,. cracks, gouges, scoring
scratches and corrosion,

NOTE

Dress out small irregularities wiih hand sanding. Upon sanding an
area, clean thoroughly, apply zinc chromate primer, and repaint with

~an aluminum lacquer, Replace cracked wheel halves,

Inspect the brake discs (14) and linings (20 & 22) for excessive

wear or storing and replace if necessary. Small scratches may be
sanded smooth,

MAIN WHEEL REASSEMBLY

a.

Ce

f.

Position the tube (2) 1nside the tire (1), aligning the red dot on
the tire with the indexing mark on the tube, If no mark on tube,
use the seam, if no seam, use valve stem,

Place the outboard wheel half (3) in the tube (2) and position the
valve stem through the hole,

Position the inner wheel half (5) and brake disc (14) in the tube
(2) - and secure the bolts (15),

#OTE
Care should be taken not to pinch the tube between the wheel halves,
Torque the bolts (15) to the value marked on the wheei, (150 in,-1bs.).

Install the bearings (7), grease seal rings (8, 10 & 12), felt grease
gseals (9 & 11) and snap rings (13).

Inflate the tire to the prescribed pressure (24 psi),

MAIN WHEEL INSTALLATION

.. 8e

4=17

Position the wheel on the axle (38, Figure 4-2) and assemble the
brake lining.

NOTE
When installing wheels, check brake anchor bolt (25, Figure 4-5) for

freedom of movement in torque plate assembly (31) and for adequate
lubricant.
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4-50-04 MAIN WHEEL INSTALLATION (Continued)

4~-50-05

4-50-06

b,

Ce

d.

Install the axle nut (44) and tighten until a slight drag is evident
when rotating the wheel, Back off the nut to the next castellation
and install the cotter pin (45), -

" Install brake back plate assemb ly and torque mounting bolts to 90

inch pounds.

Install the wheel cover,

NOSE WHEEL REMOVAL

a,

b,

Ce

Remove the nut (35, Figﬁre 4—4) attaching the axle (43) to the
nose fork (31).

Withdraw the axle rod (43) and wheel from the nose fork (31).
Dgﬁ}ate the tire by removing  the valve core,
Break the tire beads loose,

NOTE

Care should be taken to prevent damage to the wheel halvee when
breaking the beads loose.

NOSE WHEEL DISASSEMBLY

a.

b.

Separate the wheel halves (3 & 5, Figure 4-6) by removing the nuts
(13), washers (12) and bolts (11).

CAUTION

Do not attempt to separate the halves with the tire under pressure.
Serious ingury could result plus damage to the wheel halves.

Remove the snap ring (10), felt grease seals (9), grease seal rings
(8) and cone bearings (7).,

Inspection and repair of the nose wheel:

Ce

.Ingpect the bearing cups (4 & 6) for nicks and discoloration and

replace 1f necessary,
NOTE.
To remove the bearing cups, heat the wheel halves for 15 minutes in

boiling water. With an arbor press, press out the damaged bearzng
cups and press in the new ones while the wheel is still hot.

4~-18
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4-19

10

1.

2.
3.

5.
6.
7.

Pely

Tire 8.
Tube 9.
Outer wheel half ass'y 10,
Cup, bearing 11,
Inner wheel half ass'y 12,
Cup, bearing. 13,

Cone, bearing

SERVICE
IMANUAL

Ring, grease seal
Felt, grease seal
Ring, snap

Bolt

‘Washer

Nut

Figure 4-6, Nose Wheel Assembly
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4~50-06 NOSE WHEEL DISASSEMBLY (Continued)

4-50-07

d.

e,

£.

Clean the bearings (7), rings (8) and seals (9) with solvent and dry
thoroughly using clean air blagts from an air hose,

Inspect the wheel halves (3 & 5) for nicks, cracks, gouges, scoring

. and scratches or corrosion,

NOTE

Dress out small irregularities by hand sanding. Upon sanding an
area, clean the area thoroughly, apply aine chromate primer, and
repaint with an aluminum lacquer. Replace cracked wheel halves,

Examine the bearings (7) for damage or discoloration, Repack the
bearings with bearing grease per lubrication chart (Figure 2-5).

NOSE WHEEL REASSEMBLY

a.

Co.

€.

£.

g

Position the tube (2) inside the tire (1), aligning the red dot om
the tire with the indexing mark on the tube, If no mark on tube, use
the seam, if no seam, use valve stem,

Position the tire and tube on the wheel half (3) and insert the valve
stem through the hole,

Position the other wheel half (5) and secure the bolts (11).
NOTE »
Cave should be taken n&t to pinch the tube between the wheel halves.
Torque the bolts (11) to the value marked on the wheel, 90 inch pounds,
CAUTION |
Improper or uneven torque values may result in wheel failure,

Install the bearings (7), grease seal rings (8), felt grease seal (9),
and snap ring (10).

Inflate the tire to the prescribed pressure (21 psi).

Assemble the axle assembly thrdu'gh the wheel,

4-20
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NOSE WHEEL INSTALLATION

a. Position the nose wheel in the nose fork (31, Figure 4~4) and insert
the axle rod (43), '

b. Install the nut (35) and tighten until a very slight drag is evident
when the wheel is rotated, Install cotter pin (36),

NOTE

ALl wheels and tires are balanced to within 5 in., ozs. at the factory.
It is recommended that replacement tiree be balanced to this specifi-
cation to prevent excessive vibrations in the landing gear assemblies.
This operation is accomplished with a static "bubble balancer".

4-60 WHEEL FAIRINGS

4~60~00

4-60-01

4=-21

DESCRIPTION-

The aircraft may be furnished at the customer's option, with fiberglass
wheel fairings for both the main wheels and the nose wheel, All three
fairings are equipped with an adjustable scraper which prevents stones
and large deposits of mud or slush from entering the fairing cavity.
Frequent checks of the fairing cavity should be made to determine that
wheel rotation is not endangered by dirt accumulation,

NOTE

Aireraft operation with wheel fairings imstalled in snow, ice, mud, or
extreme rough field conditions or with.tires out of balance, ie detri-
mental to the life of the fairings and must be avoided.

When a fairing is removed or disturbed, the scraper adjustment should be
checked for the proper clearance of 1/2-inch,"

Two types of fairings are in service, Fairings designed for use with small
(15 x 6,00 x 6) main gear tires are solid.mounted, Fairings (1973 and on)

- designed for use with large (6,00 x 6) main gear tires are shock mounted

and balanced about the shock mount pivot point, The shock mounting
essentially "un-couples" the fairing from the wheel assembly and provides
a more durable installation which is less sensitive to main gear tire out
of balance and out of roundness, A service kit is available which pro-
vides all of the parts necessary to convert solid mounted main gear
wheel fairings to shock mounted wheel fairings., This kit is recommended
for aircraft operating from non-hard surfaced rumnways,

MAIN WHEEL FAIRING REMOVAL AND INSTALLATION
a. Remove the plug button from the outboard side,

b. Remove the bolt which attaches the fairing to the axle,

c. Remove the screws from the inboard side of the fairing. (upper and lower)

S
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4-60-01 MAIN WHEEL FAIRING REMOVAL AND INSTALLATION (Continued)

d. Remove the fairing by rotating up and forward.

. e, Reassemble in the reverse order,

NOSE WHEEL FAIRING REMOVAL AND INSTALLAIION' |

a, Remove the plug buttons from both sides.

b. Remove the tow bar bolts,

c. Remove the axle nuts and withdraw the axle,

d. Remove the cotter pin and nut which attaches the strut to the nose fork.

e. Withdraw the fairing, fork and wheel from the strut and individually
remove the wheel and fork.

f. Reassemble in the reverse order,

4-70 WHEEL VIBRATION

~
4-60~02

~
1 4=70-00
4=70-01

7N

DECRIPTION

Most wheel vibration is caused by tire out of roundness, tire out of bal-
ance, loose bearings, loose gear attachment, loose fairing attachment, anti-
shimmy device out of adjustment, improper wheel alignment or any combination
of these, Normal good maintenance practices will eliminate most causes

of wheel vibration or shimmy.

NOSE WHEEL VIBRATION AND SHIMMY

. Typical nose wheel vibrations can be placed in two categories, as listed

below:

1., True shimmy is a side-to-side motion of the nose wheel and fork

assembly, which is caused by improper adjustment of the shimmy dampener
washers located at the strut/fork attach point, The fork attaching

nut should be tightened until a 10-13 pound friction drag is attained
when the fork is rotated. The friection measuring device should always
be applied along the axle center line, Refer to Section 4-40-02b (4)
and Figure 4-4 for the proper procedure,

NOTE
Model AA-1 and AA-1A, and AA1B-0001 thru AA1B-0523 aircraft may be

modified by installation of an improved anti-shimmy washer, See
Service Letter No, 75-1,

4=22
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4-70-01 NOSE WHEEL VIBRATION AND SHIMMY (Continued)

2, Vertical bounce or vertical tramping, which can feel like shimmy in the
cockpit, but is actually an up and down motion of the nose wheel and
tire assembly. This is caused by either nose tire out-of-round or tire
and wheel assenbly out-of-balance. The tire and wheel assemblies are
all balanced to within 5 inch ounces at the factory and this balance
should be maintained on in-service aircraft, ' '

Additional checks should be made on aircraft that have experienced nose
wheel vibration/shimmy to determine that the nose gear torque tube attach
plates, center bearing support attach brackets and nose gear strut attach
points are tight., Looseness at any of these comnections can contribute
to wheel vibration or shimmy.

4-70-02 MAIN GEAR WHEEL VIBRATION

Sometimes, what feels like nose gear shimmy in the cockpit can be traced
to main gear vibration, The primary causes for main gear vibration are
main wheel tire out-of-roundness or out of balance and main gear mis-
alignment, This condition is amplified with the installation of wheel
fairings and tire out-of-roundnéss and ocut of balance are more critical.
See note in Seciton 4-50-08. '

4-23



GRUMMAN AMERICAN

SERVICE

MANUAL

SECTION V
CONTROL SYSTEM Page

1€ = - 1 5-1
B B = T 5-1
Description .s.ieecececccersccssescssnsenccsennsesccncsas 5-1
Removal .eevevsesncsesontnsnnsecssassasssesscsncsosnaas -1
Installation ceeeeseersttoceesscsssccoessssnssscnsssansss 5-2
Rigging seececcecesssctsssscnasscessssnscscnsscenssanane 5-2
ElevatoY ceceeseesscasosescsessssccsscasssns ceccssesennsnas 5-3
Description ceceiveseccccccnresssccroerssassccccnsessons 5-3
Removal and Installation .sccieeeececeavacascssoscsonens 5-3
RigEINE ceceveceretetatececccccconsasssssonossasssssansnas 5~4
RUudder ..ceencecccersseassocessassessonnsesscssenssasscsssscss 5-4
DesCription secveeeccsccsssocsssscsssescssasscscssscnsns 5-4
Removal ‘and Installation ..eieeceveocccoscccecsscoancns 5-4
Rigging .ceeevecevecocscscassnoscsanesrsavncacsosannsssanas 5-5
FlapS scceecessscssasnssesasonscssnsacssssscssnscassssnssssase 5-5
DeSCTiPtiON «eeevecescocssossoscsacocsssnscsssassonosses 5-5
Removal and Installation ...ecececcvccccascassscassascns 5-5
RigEINE cceeevvscevooscscocansssesscrosacsosssnsssnsssses 5-6
Flap MOLOT .vcvecvcvnncnsvsosasosasossscssscaneassoronssanses 5-7
Description coeecesscesscscrscasesorsasnsassescasnsosass 5-7

Rm.oval © @8 0000 00000000 ETRAEN 0L COOIOSOOIGIOILIOLOIOEOIEOIOEPROETTOBNDR

5~7
Drive Lubrication ..esesecsccccceccscosscsnsccssascncss 5-7
Installation ..cceceesrerrccccsocececassencacsoscansnes 5-7
Trim and Bungee CONtrol .v.veecsecreccsocsscesonassassassas 5-7
Description .seeeececssccssesctsscesscanensavesnesssseas 5-7
Trim Tab Removal and Installation .cseevececseossscscens 5-8
Bungee and Trim Tab Rigging ...eveeecevesccacoscncceanns 5-8
Balancing of Control Surfaces .....cevvecveccassccccacssesss 93=15
General ...ceceeeeccstrccesssccccascccacsssscacenacscss  I=L5
Definitions ......oveveeenesscaceccsccecescsccsnsscnnsses 5-15
Control Surface TCleranCes .ccieeeioscccvccceanccccassas 5-16
o = - o - 12 )
Rudder 00000 AL 0P EN0 L0000 INNLNINNRNRRNELIIPNOOOIOIOILPITGE 5-16
Aileron 2 060 0P P R0 IPOS0C0LEPNIREOOCCOIOEOENOOONOOEOIENROIOOEOIEOEEOROANGOTS 5-16
Balancing DeviCe .eeseeesccccscrsscssssssnsscsssosnssrsesssncs 5-16
Control Surface Bearings .c.ceoceecesscocsoassssssssnsccsnce 5-19
Description ceieceseretscrcresensssscanasssccsnsssasses 5-19
Removal and Replacement .....ceceeecececsscocescoseeses 5-19



GRUMMAN AMERICAN .

MANUAL

5 CONTROL SYSTEMS

5-00 GENERAL

The following list of instructions describes the procedures to remove,
install and rig the various control systems, Removal of the center console
is necessary in order to rig any control system except the ailerons., Rais-
ing the baggage compartment rug and removing the access panels is necessary
for rigging the ailerons, Normal servicing of the control systems should
include the. inspection of. all turnbuckles, pulleys, fairleads,; end fittings,
and bearings. Also to be included is the addition of grease to the T-
column and rudder torque tubes, Servicing of these bearings has no periodic
requirement, but should be lubricated as necessary,

NOTE

Apply greaée (MIL-G-7711) to the rudder and elevator bearings to the ail-
eron and flap torque tube bearings and the flap actuator jackscrew as
required, ' .

CAUTIOWN

Care should be taken to avoid grease contacting the outer surface of the
nylon nut, since the nylon nut relies on friction to operate properly.

NOTE

ALl aircraft are rigged at the factory for slight left wing heaviness with
one person, This results in slight right wing heaviness for two people.
The aircraft can be rigged to suit individual requirements by adjusting

the trim tabs on the ailerons., Do not exceed 45° ag it will not contribute
any more toward trim,

5-10 AILERONS

5-10-00 DESCRIPTION
The ailerons are located on the outboard trailing edges of the wings,
They are the control surfaces which rotate the aircraft around the
"ROLL" axis. The ailerons are cable connected to the control wheel as
shown on Figure 5-2,

5-10-01 AILERON REMOVAL
a, Remove the wing tip as instructed in Section 3-10-01,
b. Remove the baggage compartment floor covering and access covers.
C. Remove the nut and bolt securing the aileron horn to the torque tube

and remove it from the torque tube by rotating and sliding from the
end of the tube,

O
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5-10-01

5-10-02

5-10-03

MANUAL

AILERON REMOVAL (Continued)

NOTE
Do not disturb cable turnbuckles or control surface rigging.

d. Remove the fasteners from the outboard aileron torque tube support
bearing,

e. Withdraw the aileron, torque tube, and support bearing by pulling
the entire assembly outboard,

NOTZE

Keep all torque tube bearing spacers together as removed to aid
reassembly.

ATILERON INSTALLATION
a, Réfer to Section 5-70 for balancing information and procedure,
b, Install the aileron assembly by reversing the removal procedure,

NOTE

Shim bearings as required to provide ,020" to .060" aileron end
play. (Bearing support brackets must be square to aileron torque
tube.) Lubricate the aileron bearings, as required, with aero-
shell grease #6 or equivalent per MIL-G-7711.

NOTE

After repair and/or repainting of any control surface, it is nec-
egsary to check and adjust the mass balance weight as required to
bring it within tolerance., Tolerances for the ailerons are -16
to +20 inch ounces,

ATLERON RIGGING

a. Secure the control wheels in the neutral position by installing
the control wheel lock,

b, Adjust the turnbuckles, located beneath the baggage compartment,

until the ailerons are positioned at 0° as indicated on an aileron
rigging fixture, (See Figure 5-2),

c. Check the carry-through pulley cable tension at 25 + 5 1lbs. (At the
average temperature for the aircraft operation area).

d. Check the control column cable tensions at 25 + 5 1lbs. (At the average
temperature for the aircraft operation area).

e. Remove the control wheel lock and check the aileron travel to 25
4+ 2 up travel and 20 %+ 2 down, travel.

f. Recheck the cable tensions.' Safety turnbuckles. ' 5.2
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5-20 ELEVATORS

5-20-00

5~20-01

5-3

DESCRIPTION

The elevators are located aft of, and hinge-mounted to the horizontal
stabilizer, The elevators are the control surfaces that control the
"PITCH" or "LATERAL" axis of the aircraft, The elevators are cable
connected to the T-column and move up and down when the control wheel
is pulled back or pushed forward., (See Figure 5-3).

ELEVATOR REMOVAL AND INSTALLATION
a, Remove the twelve mounting screws from the elevator tip.
b. Remove the tailcone as described in Section 3,

c. Remove the bolt which connects the elevatorAtofque tube to the bell-
crank assembly,

d. Pertaining to the right elevator only, remove the fastener connect-
ing the trim tab servo-armto the trim bungee bellcrank,

e. Remove the fastemers from the elevator torque tube support which is f;w \
located at the tips.

f. Remove the control surface by sliding the torque tube out of the
inner support bearing,

NOTE

Keep all torque tube bearing spacers together as removed to aid
reassembly.

NOTE

After repair and/or repainting of any control surface, it is nec-
essary to check and adjust the mass balance weight as required to
bring it within tolerance, Tolerance for the elevators is 0 to
+32 inch ounces.

g. Reassemble in the reverse order.
N OTE
Shim bearings as required to provide a maximum of .030" elevator end
play. (Bearing support brackets must be square to elevator torque

tube.) Lubricate the elevator bearings, as required, with aerosheZZ
grease #6 or equivalent per MIL-G-7711. h,.;?
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ELEVATOR RIGGING

a. Secure the control wheel in the neutral position by installing the
control wheel lock in the forward control wheel hole on aircraft
with two holes in this shaft, On aircraft with only one hole in
the control wheel shaft, a fixture (Part No, DE 5005-501) must be
used for this purpose.

b. Adjust the elevator turmbuckles, located under the aft end of the
console, until the elevator is located at 0° #2° as indicated by
an elevator rigging fixture (See Figure 5-3),

c. Check the elevator cable tension and adjust the turnbuckles to ob-
tain 35 +0 -5 pounds temsion, (At the average temperature for the
aircraft operation area).

d. Recheck-the 0° position of the elevator surface,

e. Remove the control wheel lock (or the rigging fixture), the tadl-
cone and set the elevator stops, located on the aft bulkhead, to
limit the elevator travel to 25 & 2° up, and 15° & 2° down,

f. Recheck travel and cable tensions, Safety turnbuckles,

g+ Recheck trim tab travel per 5-60-01, Install tailcone,

5-30 RUDDER

5-30-00

5-30-01

DESCRIPTION

The rudder is mounted aft of, and hinged to the vertical stabilizer.
The rudder is the control surface responsible for rotation of the air-
craft around the "YAW" axis. The movement of the rudder is right and
left and is cable connected to the rudder pedals as shown on Figure 5-4,

RUDDER REMOVAL AND INSTALLAIION

2. Remove the twelve mounting screws from the rudder tip, If the air-
craft is equipped with a flashing beacon, disconnect the wires at
the quick disconnect or by cutting them directly by the butt con-
nector, When reassembling, use quick connect fasteners and cover
the terminals with heat shrink tubing or its equivalent,

b. Remove the bolt which connects the rudder torque tube to the bell-
crank assembly,

c. Remove the fasteners from the rudder torque tube support which is
located at the tip.

d. Remove the control surface by sliding the torque tube out of the
inner support bearing,

e, Reassemble in the reverse order,

54



GRUMMAN AMERICAN

SERVICE
MANUAL

5-30-01 RUDDER REMOVAL AND INSTALLATION (Continued)

NOTE

Prior to installation of the rudder bellerank, check the clearance be-
tween the rudder tip and fin. Minimum clearance igs 0.10 inch. If
clearance is less than 0,10 inch, install shims Part Number 902014-2

.. as required, Lubricate the rudder bearings, as.required, with Aeroshell

grease #6 or equivalent per MIL-G-7711,

5-30-02 RUDDER RIGGING
a, Position the rudder 4°R as indicated by a rudder rigging fixture,
Secure the rudder in this position, (Figure 5-1 shows one method).
b. Adjust the rudder turmbuckles, located beneath the aft end of the
console, until the left rudder hinge pin is located 7,50 inches aft
of the firewall and the right rudder pedal hinge pin is located
7.75 inches. aft of the firewall (fiberglass sound=-proofing material
compressed), Refer to Figure 5-4,
c. Return the rudder surface to free movement and check the neutral
position, 0° to 5% right rudder (4° right rudder optimum).
d. Remove the tailcone, Adjust the rudder stops, located on the aft
bulkhead to limit the rudder travel to 25° & 2° left and right,
e, Safety turnbuckles, recheck the rudder travel and neutral position
and install the tailcone,
5~40 FLAPS
5-40-00 DESCRIPTION
The flaps—are located on the inboard trailing edge of each wing and
actuated by the flap motov, The flaps, when lowered, provide a nose-
down attitude and a slower landing speed., The flaps are controlled by
a flap switch mounted on the center console., The flaps are limited °
in the full up position by a limit switch mounted adjacent to and
activated by the flap linkage (Figure 5-5),
5-40-01 FLAP REMOVAL AND INSTALLATION

a. Remove the aileron as described above,

b. Disconnect the flap drive linkage from the flap torque tube horn
assembly located under the baggage compartment,

c. Remove the horn assembly from the torque tube,

d. Remove the fasteners from the inboard aileron torque tube beafing
support,
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5-40-01 FLAP REMOVAL AND INSTALLATION (Continued)

€.

£.

Withdraw the flap and flap torque tube by pulling the entire assembly
outboard,

Reagssemble in the reverse order,

CAUTIOVWN

When installing the flap
bellecrank horn, be sure
the pin 18 engaged in the
flap torque tube hole,
This is essential for
proper flap operation and

rigging.

\|
Ve
4
®

. NOTE

The flap torque tube may be disassembled from the flap by removing
the nut and sealant from the attachment at the inboard flap rib,
When reaseembling, be sure to reapply seglant* to the faying sur-
faces to prevent water from reaching the inner walls of the torque
tube, Lubricate the flap bearings, as required, with Aeroshell
Grease #6 or equivalant per MIL-G-7711, .

5-40-02 FLAP RIGGING

- 1

'bo

Ce

- Lower the flaps to 30° + 2° as indicated by a flap rigging fixture.

Any required adjustment should be made to the clevis on the flap
linkage, located behind the seats (See Figure 5-5),

Raise the flaps to the 0° t 2° position and adjust the limit switch
so the button is depressed to within 1/16-inch of its full travel.
Secure the switch,

Set the up stop on the actuator drive shaft approximatel} one-half
turn beyond the point where the limit switch opens the electrical
circuit,

Pogition the flap 'indicator ,08 * ,06 inches from the forward end of
the slot with flaps in the 0° position, Adjustments should be made
by rotating the formed link which attaches the indicator rod to the
actuator, .

Recheck the flap travel,

*Apprgved ‘sealants:

RIV725 by Dow-Corning

EC1239 and EC1675 by 3M. Company

3201 by Chemical Seal Corp. , of America
567 by Coast Pro-Seal :

5-6
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5~50 FLAP MOTOR

5-50-00

5=-50~-01

5-50-02

5-50-03

DESCRIPTION

The flap motor consists of a 12-volt series wound lifetime lubricated motor
turning a worm gear, Its direction of rotation is controlled by the flap
switch which reverses the magnetic field in the motor,

FLAP MOTOR REMOVAL

a. Raise the aft section of the console,

b, Disconnect the flap motor wiring at the quick disconnects,
NOTE.

- It is recommended that -the wires be labeled prior to disconnecting
to prevent incorrect installation,

c. Remove the nut, washers, bolt, bushing and position cable drive clip,
and disconnect the actuator assembly from the flap drive tube assembly,

d. ‘Remove the nut, washer, flap motor ground connection, bolt and sleeve
securing the flap motor assembly to the flap motor bracket., Lift out
the flap motor assembly, :

FLAP MOTOR DRIVE LUBRICATION

a. The flap motor jack screw drive requires only a light film of general
purpose grease (MIL-G-7711) under normal operating conditions,

CAUTION
Care should be taken to avoid grease contacting the outer surface
of the nylon nut, since the nylon nut relies on friction to operate
properly. !
FLAP MOTOR INSTALLATION

a. Install the flap motor assembly in reverse of the removal instructions
(Section 5-50-01),

b. Refer to Section 5-40-02 for rigging instructions.

5-60 TRIM AND BUNGEE CONTROL

5-60-00

5~7

DESCRIPTION

The trim tab is mounted on the trailing edge of the right hand elevator and
controlled by the trim wheel on the console, The trim tab is adjustable
from 0° to 11° #2° down on the Model AA-1 and from 0° to 18° +2° down on
the Model AA-1A and the Model AA-1B, with respect to the elevator surface
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DESCRIPTION (Continued)

and provides a method of trimming the aircraft for level flight., The
trim tab linkage is actuated through an adjustable spring loaded self
centering elevator bungee, The bungee always tends to return the
elevator to the trim set center position, thus providing an additional
stabilizing feature., The trim tab also acts as an anti-servo device
by providing additional elevator force aerodynamically which is felt
at the control wheel by the pilot during flight,

TRIM TAB REMOVAL AND INSTALLATION
a. Remove the elevator tip.
b. Remove the tailcone .as described in Section 3-50-01,

c. Remove the two fasteners connecting the trim tab servo-arm to the
elevator and the trim tab bungee bellcrank,

d, Remove the hinge pin and withdraw the trim tab,
e, Reassemble in the reverse order.
BUNGEE AND TRIM TAB RIGGING

NOTE

Elevator rigging should always be cheeked prior to checking or changing
trim tab rigging.

a. New bungee installation:

If a new bungee is being installed, the first step in rigging the -
trim system is to secure. the elevator in its neutral position and
place the trim tab 3° down with respect to the elevator, Match drill
a #10 hole through the elevator bellcrank connecting link using the
existing hole in the elevator bellcrank as the guide.

b. Bungee rigging:

1. Position thelelevatb} at 0° + 2° as indicated on an elevator
rigging fixture., Imnstall the control wheel lock or lock fixture.

2. Rotate the trim wheel to give a full nose up trim position.

3. Check the trim tab position at 11° + 2° down on the AA-1 and

18° + 2° down on the AA-]A and the AA-1B with respect to the
elevator surface, To measure the angle, a "bubble protractor"
should be used (See Figure 5-6),

4, If the trim tab is not properly positioned, disengage the gears
of the trim wheel and the flexible shaft by loosening or removing
the trim wheel,

5-8
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Bungee rigging: (Continued)

Rotate the trim shaft by hand until the trim tab indicates 11° + 2° down
on the AA-1 and 18° + 2° down on the AA-1A and the AA-1B.

Replace the trim wheel and secure,
Remove the control lock and check the system for freedom of movement,

Check the trim indicator position during take-off-and hand bend as re-
quired to bring within the green arc.

NOT G

Rigging fixtures may be procured through the Customer Service Department
by the following Part Numbers:

DE-0002-501 Elevator and Rudder Fixture

DE-0003-501 Flap and Aileron Fixture

DE-5005-501 Control Wheel Rigging Fixture
NOTE

For replacement of the shear-link rivets, see Figure 5-6, Trim System,

Bellcrank Ass'y-

Phenolic blocks—

Figure 5-1., Rudder Rigging
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AILERON RIGGING FIXTURE

\TUR.NBUCKLE

DE-0003-501

CARRY-THROUGH PULLEY

Figure 5-2. Aileron System
' 5-10
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Elevator Rigging Fixture
Part Number DE-0002-501

Control Wheel/Elevator Rigging Fixture
Part Number DE-5005-501

TURNBUCKLE

ELEVATOR STOPS

BELLCRANK ASSY

Figﬁ;e 5-3 Elevator System

5-11
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CENTERING SPRINGS

RUDDER RIGGING FIXTURE
DE-0002-501

TURNBUCKLE

RUDDER STOPS

BELLCRANK ASSY

Figure 5~4 Rudder System

5-=12
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FLAP RIGGING FIXTURE
DE-0003-501

INDICATOR

FLAP DRIVE LINKAGE

FLAP ACTUATOR

LIMIT SWITCH

FLAP TORQUE TUBE ——————3 &
s

SUPPORT BEARING /
P

CAUTION

WHEN INSTALLING THE FLAP
BELLCRANK HORN, BE SURE
THE PIN IS ENGAGED IN THE
FLAP TORQUE TUBE HOLE.

THIS IS ESSENTIAL FOR PROPER
FLAP OPERATION AND RIGGING.

Figure 5-5 Flap System

SERVICE

MANUAL
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TRIM TAB RIGGING

TRIM WHEEL

TRIM TAB SERVO-ARM

BUNGEE BELLCRANK

TRIM TAB

CAUTION

USE SOFT RIVETS WHEN
REPAIRING THE SHEAR

LINK TO ENSURE THEY

WILL SHEAR READILY IF SHEAR LINK
NECESSARY.

Figure 5-6 Trim System

5-14
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5~70 BALANCING OF CONTROL SURFACES

5-70-00 GENERAL

This information is for the purpose of clarifying and facilitating the
balancing of moveable control surfaces, Procedures for actual balancing
methods are covered.

5-70-01 DEFINITIONS
a, Underbalance shall be defined as the condition that exists when the

control surface in question is trailing edge heavy and ahall be
symbolized by the plus (+) sign._

HINGE POINT

¥

x HORIZONTAL DATUM

CONTROL SURFACE

Figure 5-7. Underbalance

b. Neutral static balance shall be defined as the condition that exists
when the chord line of the control surface in question is horizontal
when the surface is balanced,

HINGE POINT

f Z HORIZON'I’M. DATUM
CONTROI. SURFACE ’

Figure 5-8. Neutral Static Balance

5-15
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5-70-01 DEFINITIONS (Continued)

5-70-02

5-70-03

5-70-04

5~70-05

5-70-06

c. Overbalance shall be defined as the condition that exists when the
control surface in question is leading edge heavy and shall be
: symbolized by the minus (~) sign,

CONTROL SURFACE

—&=

HORIZONTAL DATUM

Figure 5~9. Overbalance

CONTROL SURFACE TOLERANCES - AA-1, AA-1A & AA-1B (After painting)

Elevator = = = = - _—— === - . 0 to +32 in, oz,
Rudder = =« = — = =« = = = = = = = -~ e=wa~= 0 to+32 in. oz,
Ailerong = = = = = - e R «16 to +20 in, oz.
ELEVATOR

When balancing elevators, each shall be balanced separately and the
actuating pylon shall be attached to each, in turn, to provide a pivot
point,

RUDDER
*Same procedure as used for elevators,
AILERON o

BALANCING DEVICE

The'ba;aqcipg,devicé‘éan be constructed in any manner or shape, so long
as the following requirements are fulfilled.

*For rudder with flashing beacon no lead weight is used, The flashing
beacon acts as the main balancing weight with any additional adjustment
achieved by adding or removing 804001-2 washer plate weights on the in-
side of the tip directly under.the . beacon, These are held in place by

the beacon mount screws,

SERVICE

3

5-16
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5-70-06 BALANCING DEVICE (Continued)

5>-17

-

b.

Coe

€.

£,

The balancing device must hold ‘the control surface in the attitude
as denoted,

The device must balance perfectly about a point within itself,
(Figures 5-10 & 11) which will lie in a vertical line chrough the
hinge line of the control surface when it is engaged with the sur-
face balancing. The balancing of the device must be accomplished
before attachment to the control surface,

The arm of the fixture that is to hold the balance slug shall have
its upper edge horizontal when the control surface is in a balanced
condition,

A means should be established for determining when the balance arm
is horizontal during the balancing operation,

A balance slug can be of any weight, However, the most practical
size would be one whose weight would require a balance arm of from
6 to 16 inches to properly balance the control surface. Refer to
examples on Figures 5-10 and 5-11,

The balancing device should have two lines scribed on the balance arm
to denote the limits within which the balance slug can be moved to
balance the control surface and remain within the tolerance prescribed
for each control surface,

CONTROL SURFACE

-
o

SUPPORT

Figure 5-10. Control Surface Balancing Device
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\J —— )

— X . \-
o SUPPORT

- L —————

(AN V|
am | - . \— SCALES

Figure 5~-11, Control Surface Balancing
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5-80 CONTROL SURFACE BEARINGS

5-80-00

5-80~-01

5~19

DESCRIPTION

The teflon bronze control surface and control surface torque tube
support bearings are all of a replaceable insert design,

BEARING REMOVAL AND REPLACEMENT

The control surface or control surface torque tube bearings on the
ailerons,. flaps, elevators. and rudder have .a minimum.allowable:-radial
wall thickness of ,030", (Except elevator trim bellcrank bearings
(2) which have a minimum of ,040".) This represents approximately
1/16" of control surface or control surface torque tube radial move-
ment at the bearing, Questionable bearings should be removed for a
wall thickness check and replacement if necessary. These bearings
can be removed by removing the control surface tube from the bearing
and collapsing the bearing insert and removing it from the support
bracket, Bearings that are less than ,030 thick and or have cracked
thrust flanges must be replaced. The replacement bearing insert

must be collapsed the same way, and inserted into the support bracket,

Once ingerted in the support bracket the bearing I.D, should be ¥
rounded out or "sized" by inserting the bearing sizing tool

and rolling the new insert into it's correct size, New bearings
should be sized to prevent control system stiffness, See Par, 2-110,
for bearing sizing tool part number, Lightly grease bearings when re-
installing control surfaces using a very light amount of grease per
the lubrication chart in Figure 2-5,

NOTE

Maximunm control surface, or control surface torque tube wear ig .030 wall
thickness reduction., Wear greater than this requires replacement of the
eontrol surface. Service Kit No. SK-121, Control Surface Torque Tube
Repair Kit, is available from the Customer Service Department for worn
torque tubes that have not exceeded the maximum wear limits. '
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6 POWERPLANT

6~00 GENERAL

The AA-1, AA-1A & AA-1B are powered by 108 H.P. Lycoming, 4 cylinder, horiz-
ontally opposed, air-cooled engines. The propellers are McCauley fixed pitch
Models 1A105/SCM 7157 (Cruise), 1A105/SCM 7153 (Climb) and 1A105/SCM 7154
(Climb), '

NOTE

For repatir and overhaul of the éngine, refer to applicable manuals, bulletins
and other documents published by the engine manufacturer,

6-10-01 SPECIFICATIONS

Engine : 0-235-C2C

BHP o I .. 108 @ 2600 RPM
Displacement (cubic inches) 233,3.
Stroke (inches) ‘ ' - . 3.875
Bore (inches) i 4,375
Firing Order ) ; 1-3-2-4
Compression Ratio : 6.75:1
Left Magneto (plus impulse coupling) ' #4051 Fires @ 25° BTC
Right Magneto #4050 Fires @ 25° BTC
Spark Plug Gap , : o ‘ .018 to ,022%
Valve Rocker Clearance (cold) S .. - . 4007 to ,009
0il Capacity. 6 QTS.
Propeller Drive Ratio . . - 121
Propeller Drive Rotation (viewed from rear) Clockwise

Dry Weight (includes. magnetos, plugs, carb-

uretor, starter, alternator and dignition .
harness) . A . . 248,0 LBS
- Fuel Pressure . _ . Minimum 1/2 psi
Normal 3-5 psi
.. : Maximum 8 psi
0il Pressure Minimum Idling 25 psi
: o . Normal 60-90 psi
. . , . Start-Warmup 100 psi
0il Temperature Maximum 245° F
Cylinder Head Temperature = - - e .+ .+ Maximum 500° -

*See latest revision of Lycoming Service Instruction No, 1042 for gap
on specific plug being used.

6-10-02 ENGINE REMOVAL
NOTE
Prior to removal of the engine, place a support under the tail of the
atreraft to prevent damage. to the empennage., .Tag: or label all wiring

and cables prior to removal from the engine for referenee. on installa-
tion.



- GRUMMAN AMERICAN

SERVICE

EMANUAL

N

6-10-02 ENGINE REMOVAL (Continued)

6-10-03

ae

'b‘

C.

Remove the propeller and spinner,

Remove - the cowling (Chapter 3).

Disconnect the.throttle, mixture, and carbgrétor heat controls,
Disconnect the fuel and oil pressure lines,

Disconnect the main fuel line at the inlet to the engine driven
fuel pump, . '

Disconnect the tachometer cable,

Disconnect the tailpipe support (if used),.
Disconnect the vacuum pump hose at the pump.
Disconnect the fuel primer line,

Disconnect all wiring from the engine,
Disconnect the heater duct at the muffler,

Attach a suitable lifting device to engine and remove the engine
mounting bolts,

ENGINE INSTALLATION

a.

Position the engine to the engine mount and install the mounting
bolts, Torque mounting bolts to 40 in, lbs, on aircraft AA1-0001

. through AA1-0432 except AA1-0348, On aircraft AA1-0348 and
" AA1-0433 and on torque mounting bolts to 200 to 250 in, ‘1lbs,

NOTFE

"Ingpect the engine rubber mounting bushings for wear and deter-

itoration. Replace as required.

Counect the heater duct to the muffler,
Conriect all wiring to the engine.

Connect the fuel primer lines,

Connect the vacuum pump hose at the pump,

Connect the tachometer cable, -

" Connect the main fuel line at the inlet to the engiqghdriyen,.

fuel pump,
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6-10-03 ENGINE INSTALLATION (Continued)
h, Connect the fuel and 611 pressure lines,
i, Connect the throttle, mixture, and carburetor heat controls,
NOTE
‘Refer to Section. 6-40-03 for proper rtggtng af the carburetor throttle
control.
NOTE
. Muintaiﬁ a hinimum 4-1/2 inch bend rédius on qZZ earburetor controls,
J¢ 1Install the cowling (Chapter'3).
k.. Install the pfopeller, torque bolts to 300 in, lbs,, resafety
bolts and install spinner. ‘
6~20 RECOMﬁENDED INSPECTION. & MAINTENANCE PROCEDURES ;‘FLEXIBLE FLUID HOSES
- 6-20-00 GENERAL

| In order to assure the continued safety and reliability of flexible fluid
hose installations in the engine compartment, the following inspection

procedures are recommended each 50 hours of operation,

6-20-01 INSPECTION AND MAINTENANCE

-

a, All aircraft have an auxiliary fuel pump and the flexible fuel lines
should be pressurized with the fuel boost pump, When accomplishing
this test, the mixture control should be in the idle cutoff position
when examining for leakage,

b. Examine the flexible hose exterior for evidence of leakage or wetness,

c. Inspect for color bleaching of the end fittings or severe discolora-
tion of the hoses,

d., Check fuel and oil hoses for evidence of stiffness,
NOTE

Avoid excessive.flexing and sharp bends when examznzng hoses for
stiffness,

e, Flexible hoses which are found leaking or showing a notable amount of
7 . stiffness are to be replaced. It is suggested that all flexible fluid
carrying hoses in the engine compartment be replaced at engine over-
.haul or every five years, whichever comes first,

£, .Qperéte engine primer and check for leaks at lines and fittings.
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INSPECTION AND MAINTENANCE (Continued)

g. After pressure testing fuel hoses and operating primer, allow
sufficient time for excess fuel to drain overboard from the
engine manifold before attempting an engine start,

NOTE

During installation of flexible hoses, obgerve the follawing
recommendations. :

1. The hose must not be twisted, High pressures applied to
a twisted hose may cause failure or loosening of the nut.

2, Provide as large a beﬁd radiug as possible,

3. Rubber hoses will take a permanent set during extended use
in service. Straightening a hose with a bend having a perm-
anent set may result in hose cracking, Care should be
taken during removal so that hose is not bent excessively,
and during reinstallation to assure hose is returned to or-
iginal position, Route hoses away from areas of intense
heat such as engine exhaust. 7

4, AC 43,13-1, Chapter 10, also covers installation procedures
' for flexible hose assemblies.

6-30 ENGINE CONTROLS

6-30-00

GENERAL

The engine controls consist of the throttle, mixture, and carburetor
heat controls, Each control is adjusted at the factory for proper
engine operation. However, field maintenance may require subsequent
adjustment of these controls, Removal, installation and adjustment
procedures are given in Sections 6-40 through 6-60,

6-40 ENGINE THROTTLE CONTROL

6~40-00

6-40-01

DESCRIPTION

The engine throttle control is located in the lower center of the
instrument panel and controls the manifold pressure of the engine.

EﬁGINE THROTTLE CONTROL REMOVAL (Figure 6-1A)

a, Disconmnect the ball joint (5, Figure 6~1A) from the carburetor

throttle arm (6), - o

: _—~

b. Remove the retainer(s) which secures the throttle plunger housing

(10) to the support bracket (4) or remove the forward nut and

lockwasher which secures the throttle cable housing to the fire-

wall (Figure 6-1) depending on the throttle cable design of the

aircraft being worked on,
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6-40-01

6-40-02

6-40-03

MANUAL]

ENGINE THROTTLE CONTROL REMOVAL (Continued)

c. Loosen the jam nut (9) and remove the ball joint (5) and jam nut
(9) from the throttle plunger housing (10). Remove the two
rubber boots from the plunger housing (10),

d. Remove the clamps which secure the throttle cable and carburetor
heat control cable to the instrument panel support, (Located
between instrument panel and firewall),

e. Remove the throttle housing retainer nut from behind the instru-
ment panel and carefully pull the throttle cable through the
firewall and .instrument panel,

ENGINE THROTTLE CONTROL INSTALLATION (Figure 6-14)

a, Pass the end of the throttle control cablefthrough the instrument
panel and slide the housing retainer nut over the end of the
cable,

b. Route cable through the.fifewéll to the carburétor.

c. Install and tighten the nut on the throttle housing behind the
instrument panel.

d., Position the throttle plunger housing. (10) in the slot in the
support bracket (4) and install the retainer(s) or install the
lockwasher and nut which secures the throttle cable housing to
the firewall (Figure 6-1), depending on the throttle cable de- .
sign of the aircraft being worked on,

e. Position the throttle cable to provide a minimum 4-1/2 inch bend
radii and install the clamps which secure the throttle cable and
carburetor heat cable to the instrument panel support, (Located
between the instrument panel and firewall). :

f. Install the jam nut (11) and ball joint (5) on the throttle plunger.
(8) loosely,

NOTFE

The remaining instructions for throttle control installation are
covered in Section 6-40-03 "ENGINE THROTTLE CONTROL RIGGING"

ENGINE THROTTLE CONTROL RIGGING - AA1-0001 thru AA1-0432 except AA1-0123,
, AA1-0140, AA1I-0291 & AA1-0348,
(Figure 6-1)

a. The throttle control is attached to ﬁhe carburetor throttle arm
through the middle hole by a ball joint quick disconnect fitting,

b, Check throttle arm position (1, figure 6-1), This must be 42°
1 5° forward of vertical when the throttle is wide open.

6=5
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6~40-03 ENGINE THROTTLE CONTROL RIGGING (Continued)

m,

n.

. Check that throttle arm is positioned inboard tightly against

stop (2).
Torque throttle arm clamp screw (3) to 26-28 in,/1b,
See that clamping action has not closed gap (4) in throttle arm,

Safety wire throttle arm clamp screw to the throttle stop .(5).
(Per ‘Figure 6-1B) ’

Check security of lock nuts (6) that attach the control cable
housing to the instrument panel and to the firewall,

Loosen throttle knob (7), turn jam nut.(8) all the way down
(clockwise), and tighten the throttle knob against the jam nut,
Do not clamp or mar the throttle plunger,

Disconnect the throttle control from the carburetor by releasing
the ball joint connector (9), Push the throttle control in un-
til the jam nut hits the friction lock (friction lock (10) 1/4
turn loose) and pull the throttle control 1/16 to 1/8 inch for
control cushion,

Tighten the friction lock (10) being careful not to change the
throttle position,

Adjust ball joint connector (9) to obtain full open throttle.

Reconnect ball joint to carburetor arm (1), tighten jam nut (11),
then check threaded push rod for 3/16 inch minimum thread engage-
ment via inspection hole in ball joint connector (9),

If further adjustment is required, make all adjustments either
at the firewall or the carburetor, If slight repositioning of
the throttle arm is required, the lockscrew (3) must be loosened,
the arm repositioned, the screw (3) retorqued to 26-28 in,/lbs,
and resafetied to the throttle stop (12),

Release the friction lock (10) and check for full control move-
ment noting that 1/16 to 1/8 inch maximum cushion exists.

NOTE

Check the static RPM of the engine. With the prevailing wind from
the left this should be: .
Cruise prop. (2150-2300)
Climb prop. (2250-2400)

Weather conditions and field altitude will have a slight effect
on the static RPM. Mixture should be leaned at altitude to get
proper static RPM,
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6-40~03 ENGINE THROTTLE CONTROL RIGGING (Continued)

6-40-04

NOTE

On friction style throttle arms the clamp screw must be torqued to
26-28 in, lbs. and safety wired to throttle arm and stop as shown on
Figure 6-1B, It is also important that this be complied with on any
replacement carburetor or engine, Install serrated style arms per
Figure 6-1C, :

THROTTLE CONTROL RIGGING - AA1-0123, AA1-0140, AA1-0291, AA1-0348, AA1-0433

ae.

and up, AAlA-0001 and up., AA1B-0001 and up,
(Figure 6-1A)

Screw throttle knob (1, fig, 6-1A) and jam nut (2) all the way down
and tighten jam nut (2) against throttle knob.

Place a 0,125 in, spacer between throttle knob jam nut (2) and fric~
tion lock (3) with friction lock partially loose,

Attach cable to throttle support bracket (4) at carburetor,

Check throttle arm position, This should be 55° %+ 2° forward of vert-
ical when the throttle is full open,

Adjust threaded ball joint (5) so carburetor throttle arm (6) is a-
gainst the full open stop. Check through inspection hole (7) that
ball joint (5) and push rod (8) have 0,19 inch minimum thread engage-
ment and secure with jam nut (9),

If thread engagement in step 4 above is less than 0,19 inch, the
throttle knob (1) may be threaded out to a minimum of 0,19 inch en-
gagement and step 4 above repeated,

Space between plunger housing (10) and jam nut (11) at ball joint
(5), with throttle closed, must be 0,12-0,25 inch minimum,

Space between throttle knob jam nut (2) and friction lock (3), with
throttle open and friction lock partially loose, must be 0,12-0,25
inch maximum,

Torque throttle arm clamp screw (12) to 26-28 in, 1lbs,

Safety wire throttle arm and screw to throttle stop and arm as shown
on Figure 6-1B,

Check all attachments, jam nuts, safety wire and bend radii (minimum
4-1/2 inches) for correct installation and security, Check throttle
for smoothness of operation,
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Carburetor Throttle Arm and Cable Rigging
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Figure 6-1A,
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Figure 6-1B.

View of Carburetor Throttle Arm
(Serrated Clamp Design)

Figure 6-1C.
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6-40-04

THROTTLE CONTROL RIGGING (antinued)

NOTFE
Check the static rpm of the engine, Thie should be

Cruise prop. (2150-2300)
Climb prop. (2250-2400)

Weather conditions and field altitude will have a slight effect
on the static RPM. Mixture should be leaned at altitude to get

proper static RPM,
NOTE

On friction style throttle arms the clamp screw must be torqued to
26-28 in, lbs. and safety wired to throttle arm and stop as shown on
Pigure 6-1B, It is also important that this be complied with on any
replacement carburetor or engine., Install serrated style arms per
Figure 6-1C.

6-50 MIXTURE CONTROL

6-50-00

6-50-01

DESCRIPTION

The mixture control is located on the instrument panel adjacent to the
throttle control, This control meters the amount of fuel that passes
through the carburetor main jet, and is used to regulate fuel economy
at a given power setting and cruising altitude,

NOTE

Replace mixture control wire every 500 hours (reference latest revision
to Service Bulletin No, 144).

MIXTURE CONTROL REMOVAL

a. At the carbufetor, remove the swivel assembly, Straighten mixture
control wire only enough to remove it from bolt.

b. Loosen the clamps at the firewall and instrument panel brace suf-
ficiently to allow the housing to slide through,

cs Remove the nut securing the mixture control housing to the instru-
ment panel and pull the control through the firewall and instrument
. panel .

6-9
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6~50-02 MIXTURE CONTROL INSTALLATION AND RIGGING

ae

Ce

d.

€,

6-10

Pass the end of the mixture control through the instrument panel opening
and slide the nut over the end of the control and secure housing
to instrument panel,

Continue the control through the firewall, being sure it passes through
the clamps on the instrument panel brace and on the forward side of
the firewall. '

. Loosely .attach.control wire. to-swivel assembily, -

NOTE
Do not bend wire or tighten nut at this time,
NOTE '

See Item 3 on Service Letter No., 74-4 for aircraft not equipped with
swivel assembly illustrated in Figure 6-3,

Position the mixture control arm completely against the full rich

stop, Place a 1/8 inch spacer between control knob and faceplate,
(See Figure 6-2),

1/8 in. spacer

Control
Knob

Faceplate

Figure 6~2, Typical Control Knob Rigging

With the mixture control arm against the full rich stop, and the
control knob against the spacer, tighten the swivel assembly nut

and the cable clamps at the instrument panel brace and firewall.
Remove the spacer from control knob and check mixture control opera-
tion.

NOTE

The firewall cable clamp must direct the control housing at right
angles to the firewall, Adjust to achieve this condition.




GRUMMAN AMERICAN ‘ SERVICE
MANUATI

6-50-02 MIXTURE CONTROL INSTALLATION AND RIGGING (Continued)

f. Bend mixture control wire as shown on Figure 6-3 and install the
cotter pin, Check swivel freedom in arm,

Control Hquﬁ

Control Wire

Washer (Supplied with
Swivel Assembly) (1)

Swivel Assembly

;—Mixture Control Arm

Cotter Pin

Washers (AN960-10) (A/R)

Figure 6-3, Mixture Control Installation

g. Check operation of mixture control., Control should have no more than
1/8 inch travel remaining with mixture control arm in full rich position,
‘ Control cable should have 4-1/2 inch minimum bend radius.

) " 6~60 CARBURETOR HEAT CONTROL
6-60-00 DESCRIPTION

The carburetor heat control is located on the instrument panel adjacent
to the throttle control. The carburetor heat control opens and closes
a valve in the carburetor air box. When the control is in the "OFF"
position, air is drawn from outside through ducting to the carburetor,
In the "ON" position, the valve shuts nff the outside air source and
warm air from a shroud around No, 4 exhaust pipe is directed to the
carburetor.

6-60~01 CARBURETOR HEAT CONTROL REMOVAL
a. Loosen the control wire clamp bolt assembly or swivel assembly and
disconnect the carburetor heat control wire from the air box control
arm,

b, Loosen the clamp around the control housing at the firewall,

¢+ Remove the clamp which secures the carburetor heat control housing
to the instrument panel support,

d,. Remove the nut behind the instrument panel that secures the carbur-

-~ A etor heat control,

e, Remove the control by pulling it through the instrument panel and
firewall,

6-11



GRUMMAN AMERICAN

SERVICE

MANUAL

6-60-02 CARBURETOR HEAT CONTROL INSTALLATION AND RIGGING

a, Pass the end of the control through the instrument panel and install
the nut securing the control to the instrument panel.

b. Slide the control end through the firewall and the clamp:on the forward
side of the firewall and connect control wire loosely to the air box
control arm.

NOTE

See Item 3 on Service Letter No. 74-4 for aircraft not equipped with
swivel. assemey illustrated in Figure 6-4,

c., Install the clamps which secure the carburetor heat control housing
to the instrument panel support.

d. Adjust the control housing to provide a minimum 4-1/2 inch radius and
tighten the clamps on the instrument panel brace and the clamp on the
forward side of the firewall,

e. Position the carburetor heat control arm in the completely closed
positisfi (full forward). Place a 1/8 inch spacer between carburetor
heat control knob and faceplate (See Figure 6-2) .,

f. With the carburetor heat control in the fully closed position, and
the control knob against the spacer, tighten the control housing clamp
at the firewall and the control arm attaching swivel assembly. Re~
move the spacer from control knob and check carburetor heat control
operation, -

g+ Bend carburetor heat control wire as shown on Figure 6-4, tighten
clamp and install the cotter pin., Check swivel freedom in arm.

h. Check operation of the carburetor heat control. Control should have

1/8 inch travel remaining with the control arm in fully closed
position. Control housing should have 4~1/2 inch minimum bend radius.,

’“‘*~ , Control Wire Swivel Assembly
%’ f Washers (AN960-416) (A/R)
j]‘?”
Washer (Supplied with
; @ ggﬁ:;ﬁ; Swivel Assembly)
Control Arm -J//G; Nut
Washers

(AN960-10) Cotter Pin
(A/R)

Figure 6~4, Carburetor Heat Control Installation

6~12
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6-70 INDUCTION SYSTEM
6-70-00 GENERAL
The induction system consists of an air inlet housing and filter assembly,

The inlet housing aligns with an opening in the nose cowl which permits
filtered outside air to enter the carburetor,

Air entering the induction inlet passes through an oil saturated filter.
which collects dust and abrasives that may be harmful to the engine,
Periodic cleaning and re-oiling of the filter is necessary for proper
engine operation,

The induction system also includes an alternate hot air source, which is
controlled from the instrument panel, When carburetor icing conditions
exist, the carburetor heat control can be pulled out to provide hot air
to the carburetor intake,

NOTE

Limited operation of the carburetor heat control igs recommended since
no filter is incorporated in the hot air source.

When operating the aircraft under extreme dusty conditions, frequent
servicing of the filter will extend the useful life of the engine,

6-70-01 INDUCTION SYSTEM REMOVAL
a. Remove the lower cowl assembly,

b, Loosen the clamp and disconnect the carburetor heat hose from the
air box assembly,

c. Disconnect the carburetor heat control from the air box assembly,
d. Remove the bolts and lower the air box assembly from the carburetor,
6-70-02 INDUCTION SYSTEM DISASSEMBLY AND FILTER SERVICING

a. Remove the screws attaching the adapter assembly, air filter and
air box assembly together,

b. Thoroughly wash the filter in petroleum solvent, Make certain all
dirt is removed and filter is in serviceable condition, If filter
has flocking worn from screen wire, replace filter,

cs Dry the filter at room temperature. Filter must be completely dry
before proceeding with next step, If the filter is not dry, the
solvent will prevent oil from adhering to the filter, thereby re-
‘ducing the filter efficiency, .

d, - Immerse the filter in the grade oil called for on the filter, If
none is called out, use engine preservative oil per MIL-L-21260,

6-13
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INDUCTION SYSTEM DISASSEMBLY AND FILTER SERVICING (Continued)

e. After removing the filter from the oil, allow it to drain thoroughly
before installing in the aircraft,

INDUCTION SYSTEM REASSEMBLY

a., Inspect the gasket between the air filter and air box, if damaged or
otherwise defective, replace with a new gasket,

b. Position the air box assembly, filter, and adapter together and in-
stall the screws,

INDUCTION SYSTEM INSTALLATION
a. Position the air box assembly to the carburetor and forward cowl,
and install the bolts being sure to install the left rear bolt with

a washer to prevent it from bottoming out in the carburetor.

b. Connect the carburetor heat control to the air box assembly, (Refer
to Section 6-60-02),

c. Install the carburetor heat inlet hose and clamp to the air box
assembly,

d, Install the lower cowl,
NOTE
Make sure the air duct is properly fitted over and attached with

a gcrew to the scoop in the forward cowl, Failure to do this
could result in an inadequate air supply.

6-80 EXHAUST SYSTEM

6~80-00

6-80-01

6-14

DESCRIPTION

The exhaust system consists of an integral muffler and exhaust pipe,
risers and clamp assemblies, The muffler is surrounded by a heat
exchanger which is connected through tubing to the cabin and serves
as a cabin heater. The carburetor heat hose is attached to a shroud
around the exhaust pipe from #4 cylinder and supplies heat to the
carburetor when the carburetor heat control is opened,

EXHAUST SYSTEM REMOVAL
a. Remove the lower cowl,
b. Remove the carburetor air induction system (Section 6-70-01)

c. Loosen the clamp and disconnect the cabin heater hose from the
muffler heat exchanger,
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6-80-01 EXHAUST SYSTEM REMOVAL (Continued)

6-80-02

d.

e,

£.

Loosen the clamp and disconnect the fresh air inlet hose from the
muffler heat exchanger,

Remove the clamps from the riser-muffler connections and lower the
muffler assembly from the engine,

Remove the nuts securing the risers to the cylinder heads and re-
move the risers and gaskets,

EXHAUST SYSTEM INSPECTION

ade

Ce

e,

£f.

Exhaust systems are subject to burning, cracking and general de-
terioration from alternate thermal stresses and vibration, Conse-
quently, it is extremely important that the system be inspected
every 100 hours or at any time exhaust fumes or carbon monoxide are
detected in the cabin,

" In order to properly inspect the exhaust system, components must be

clean and free of oil, grease, etc, If required, spray engine ex-
haust system components with a suitable solvent (such as Stoddard sol-
vent), allow to-drain and then wipe dry with a clean cloth,

WARNIUNWNG

Do not use highly flammable solvents on engine exhaust system.
Never use a wire brush or abrasives to clean exhaust systems or
mark the system with lead pencils,

Inspect core through tail pipe opening and shake the muffler to de-
termine 1f baffles are loose,

Large flakes of scale and rust from the interior of the muffler are
an indication of deterioration and the muffler should be replaced,

NOTE

Especially check the area adjacent to welds. Look-for exhaust gas de-
posits in surrounding areas, indicating that exhaust gases are escap-
ing through a crack or hole. If thorough inspection tg not possible,
pressure test for leaks in accordance with AC 43,13-1, Chapter 14,
Section 3, paragraph 387B, If cracks are found in the muffler or tatil
pzpe, repairs must be in accordance with AC 43,13-1, Chapter 14, Sec-
tion 3, paragraph 388,

Inspect the engine exhaust flanges for smooth seating surfaces, Also
check the header flanges for warpage.

Check fit of risers in muffler pipes. If loose, swage out the risers
for tight fit,

6-15
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6-80-02 EXHAUST SYSTEM INSPECTION (Continued)

g. Exhaust System Air Leak Test

(1) Plug all openings in the muffler and heat exchanger and attach
the pressure side of an industrial vacuum cleaner (capable
of producing a pressure rise of at least 2 inches Hq, above
atmospheric pressure) to the tail pipe opening, using a rubber
plug or other suitable means of effecting a suitable seal.

NOTFE

The inside of the vacuum cleaner hose should be free of any
contamination that might be blown into the system.

(2) With the vacuum cleaner operating, all joints, welds and the
cabin heat exchanger can be checked for leaks by applying a
soapy water solution to all areas and watching for air bubbles,

Minor leaks will appear as bubbles while major leaks will tend.
to blow the solution away from the joint,

(3) Any leakage (minor or major) must be corrected,

e
6-80-03 EXHAUST SYSTEM INSTALLATION I

a, Using new gaskets, position the risers on the engine and install the
nuts loosely,

b, Position the muffler assembly on the risers; apply sealant* around
riser to muffler joints and install clamps loosely.,

c. Tighten the exhauvst flange nuts to 110-130 inch pounds torque using
new lock washers., Position clamps such that subsequent leakage will
not direct exhaust gases on intzke pipes and tighten clamp bolts,

d, Connect the cabin heater hose to the muffler heat exchanger and in-
stall the clamp,

e.. Install the carburetor air induction system (Section 6-70-04).
f. Install the lower cowl,

*Approved Sealant: Walker Acousti-Seal 5160,

6-90 ENGINE LUBRICATION SYSTEM
6-90-00 DESCRIPTION

The engine lubrication system is of the pressure wet sump type with an oil o—
sump capacity of six (6) quarts, Minimum safe quantity in sump is two

(2) quarts, however, it is recommended the engine never be operated con- S
-tinuously below four (4) quarts., Table 1 lists recommended grades of oil

to be used. '

6-16
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R
TABLE I, RECOMMENDED GRADE OIL* '
Average
Ambient Air ‘ Straight Mineral Ashless Dispersant
Above 60° F, SAE 50 SAE 40 or SAE 50
30° to 90° F, ) SAE 40 SAE 40
0° to 70° F, SAE 30 SAE 40 or SAE 30
Below 10° F, SAE 20 SAE 30
01l Sump Capacity . 6 U,S, Quarts
Minimum Safe Quantity in Sump 2 U,S, Quarts
. *Refer to latest revision of Lycoming Service Instruction No. 1014,
_

A relief valve, located behind the oil filler neck, maintains oil pressure
within prescribed limits, 60-90 P.S.I. normal, 25 P,S.I, at idle speed,
This valve is not adjustable, however, the oil pressure can be controlled
by the addition of washers, Lycoming part number STD-425 (Maximum of nine),

To prevent excessive pressures from building up in the crankcase, the en-
gine is equipped with a breather vent, The vent tube should be inspected
periodically for obstructions,

The engine oil pressure is shown on the o0il pressure gauge, located in the
instrument panel, The line attaching the pressure gauge to the engine
incorporates a ,040" orifice to prevent a large oil loss due to a line or
gauge failure,

Periodic maintenance of the engine lubrication system should include an
0oil change and removal and inspection of the oil suction and oil pressure
screens, :

NOTE

When inspecting the oil screens, check for the presence of metal particles
which is indicative of internal engine failure, If engine is equipped with
a paper throw-away type oil filter, it should be cut apart and inspected for
accunulations of metal chips and evidence of internal engine failure.

NOTE
During the initial 50 hours operation of a new or overhauled engine, use

straight mineral oil (non-detergent). Detergent or additive oils should
only be used after comsulting Lycoming Service Instruction No. 1014,
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6-100 ENGINE PRIMING SYSTEM

6-100-00 DESCRIPTION

The engine is equipped with a four cylinder priming system,. Fuel is
injected directly into the cylinder intake system by a hand pump, lo-
cated on the instrument panel, Fuel into the hand pump is obtained
from a connection in the bottom of the right fuel measurement gauge.,
If a manifold pressure gauge is desirable, the priming system can be
converted to a three cylinder system, and number three or number four
cylinder used for the manifold pressure gauge connection,

6-100-01 ENGINE PRIMING SYSTEM REMOVAL

a, Remove the lower cowl,

b. Remove the clamps securing the primer lines to the engine intake
pipes and remove the primer lines from the engine,

c. Remove the line between the tee at rear of engine and the primer.
NOTE

Do not disconnect the line from the connection at the bottom of
the right fuel measurement gauge unless damaged., If the line
must be removed for repair or replacement, drain the right fuel
tank. '

d., Remove the knurled nut on the front of the instrument panel'se-
curing the primer,

NOTE
The primer knob, plunger, spacer and knurled nut are removed as
an agsembly from the front of the instrument panel. The primer
body is removed from the rear of the instrument panel.

6-100-02 ENGINE PRIMING SYSTEM INSTALLATION
Install the engine priming system in reverse of the removal pro-
cedure (Section 6~100-01)., Actuate primer and inspect system
for leaks,

6-110 ENGINE IGNITION SYSTEM

6-110-00 DESCRIPTION

The engine dual ignition system consists of the magnetos, shielded
harness, spark plugs and the ignition switch, The magnetos are a
. sealed, lightweight type requiring no internal adjustments,

6~-18
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ENGINE IGNITION SYSTEM (Continued)

NOTE

If problems are known to exist in the ignition system, inspection of
the harness and spark plugs should be accomplished first. To de-
termine if the harnegss is defective, examine the leads and ceramics
for corrosion and deposits, Thie condition is caused by dirty spark
plugs, dirty comnector ends, or leaky spark plugs. If thig condition
exists, clean the leads and ceramics with a dry cloth moistened with
methy-ethyl ketone,

a., Tag or otherwise mark each lead for reference at installatioﬁ.

b. Remove the clamps securing the harness to the cylinder head.

c. Remove the magneto caps and harness as an assembly, |

IGNITION HARNESS DISASSEMBLY AND REASSEMBLY

a. Refer to Figure 6-5 Magneto lead, exploded view, for part locationm,

¥
b. Refer to Slick Electro, Inc. pamphlet (Form No, 1009 5M 8-68) for
assembly instructions and tool requirements,

Figure 6-5, Magneto Lead Exploded View

* ' '
Slick Electro, Inc.
530 Blackhawk Park Ave.
Rockford, Illinois 61101
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6-110-03 IGNITION HARNESS INSTALLATION
Ingtall the engine harness in reverse of the removal procedure. Refer to
Figure 6-6 for wiring diagram.
O
1 ..
-0 .
- 2
F======% | o,
3 (‘»--
e 4 — —
rd ) —l
J S
A (O
D) &) FrING ORoER
1--3--2--4
Figure 6~6, Ignition System Schematic
6-110-04 MAGNETO REMOVAL
WARNIUPNG
During all magneto maintenance, always take proper precautions to make
sure the engine cannot fire or start when the propeller is moved.

4=20
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6-1;0—04 MAGNETO REMOVAL (Contlnued)

6=110-05

a.

.b.

‘c.

Disconnect the magneto ground wire and shielding terminal,

Remove'the distributorfcap assembly. =

- Remove the mdunting_lugs-anduwithdraw the magneto,

NOTE
Make a note of the-approximate'anglezthe'magneto:nukes-with'the
engine center line as an aid in its subsequent installation,

MAGNETO INSTALLATION

a,

b.

Rotate the propeller in the normal direction of rotation until #1
cylinder enters its compression cycle.

N 0TE

To determine if the #1 cylinder is in the compression cycle, re-
move the top plug from the #1 cylinder and place thumb over the
port, As the piston approaches the end of the compression stroke
a positive pressure will try to force the thumb off the port.

Continue turning the propeller in the normal direction of rotation
until the 25° advanced timing mark on the forward face of the
starter ring becomes aligned with the small hole drilled in the
head of the starter motor. Alternate method is to align the 25°
advance mark on the back of the flywheel with the crankcase part-
ing line., At this point, the engine is ready to receive the
magnetos, (See Figure 6-7).

Figure 6-7, Advance Timing Alignment

6-21
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6-110-05 MAGNETO INSTALLATION (Continued) A
cs Remove the plug from the bottom of the magneto. (See Figure 6-8),
d. Rotate the magneto shaft until a spark occurs from number one lead
(hold screw driver close to #1 lead while turning the shaft)., As
soon as the spark occurs, slowly reverse direction uyntil the timing
hole in the rotor is centered in the plug opening.
o
Figure 6-8, Magneto Timing Hole
NOTE
Failure to spark check the number one position leaves the possibility
of the magneto being 180° out of phase. The timing hole appears
in the plug opening twice for every complete firing cycle.
NOTFE
In order to rotate the magneto incorporating an impulse coupling,
deprese the pawl on the impulse coupling with the finger,
e. Insert a pin (,093" diameter) into the timing hole in order to
keep the rotor in the timed position,
. Y
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6-110-05 MAGNETO INSTALLATION (Continued)

Position the magneto into the crankcase at the approximate angle
noted on removal. Be suie gasket is installed behind the magneto
mounting flange, '

Install the attach clip over the magneto mounting flange and tighten
the nuts finger-tight, .

NOTE
Install the magneto with the impulse coupling on the left side.

Install the second magneto in the same manner as described in steps
c. through g, above,

CAUTION

Be sure not to rotate the propeller with the pin etill installed in
the magneto timing hole,

Final timing should be accomplished with a timing light, Using a
battery powered timing light, attach the positive leads to the magneto
ground terminal, and the negative leads to any unpainted portion of
the engine,

Remove the pins from the magnetos,

Rotate the magneto in its mounting flange until the light comes on,
Slowly turn the magneto in the opposite direction until the light
goes off., Bring the magneto back slowly until the light just comes
on,

Repeat this process for the other magneto,

Upon timing both magnetos, check to ascertain that both magnetos
will fire simultaneously.

NOTE

To check the simultaneous firing of both magnetos, back off on the
propeller a few degrees (timing light should go out). Bring the
propeller back slowly in the direction of normal rotation until the
25° advanced timing mark aligns with the hole in the starter motor,
At this point, both lights should go on simultaneously.

6-23
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6-110-05 MAGNETO INSTALLATION (Continued)

6-120

6-130

6-24

n, Tighten the magneto mounting nuts and torque to 150 inch pounds and
install magneto ground wire and shielding terminal, When the mag-
neto shows an excessive rpm loss or has reached a total of 900 hours,
whichever comes first, the magneto should be returned to either the
aircraft or magneto manufacturer for exchange, No attempt should
be made to repair the magneto in the field since disassembly of the
magneto will void its warranty. :

NOTE

If the drive shaft nut has been removed from the magneto incorpor-
ating the impulse coupling, carée should be exercised when reassemb-
ling, not to overtighten. The recommended torque is 156 inch pounds.
Torque may be increased to line up hole with slot in nut,

The timing of the magneto to the engine should be checked every 100
hours, Maximum allowable limits are plus or minus 2 degrees, If
the magneto exceeds these limits, it will be necessary to time the
magneto until it falls within the above tolerance, (Refer to mag-
neto installation in this section for timing procedure),

SPARK PLUGS | v

Spark plugs should be cleaned and regapped every 100 hours., Normal plug
gap 1s ,017" to .021", See latest revision of Lycoming Service Instruc-
tion Number 1042 for gap on specific plug being used, The torque value for
reinstalling the spark plugs is 360-420 inch pounds, Application of anti-
seize compound to all but the first two threads on the plug is recommended.

NOTE

It is recommended that the lower and upper spark plugs be reversed every
100 hours to prolong the spark plug service life,

COOLING SYSTEM

The cooling system consists of ram air being conducted over and around the
cylinders by use of baffles, Since defective baffles can decrease the
cooling, and decreased cooling results in increased engine wear and dam-

-aged parts, baffles should be carefully inspected and any cracks or de-

formation corrected.



GRUMMAN AMERICAN SERVICHE

MANUAL

6-140 PROPELLER

The propeller should be included in every preflight inspection and should
receive special attention during 25, 50 and 100 hour inspections, Visually
inspect the entire propeller for damage or defects, and any necessary re-
pair should strictly adhere to AC43,13-1 aircraft inspection and repair
manual or manual and bulletins published by the propeller manufacturer,

6-140-01 PROPELLER REMOVAL

6-140~-02

6-140-03

6-140-04

a. Remove the spinner,

b, Cut the safety wire and remove the six propeller mounting bolts.
Remove the propeller.

PROPELLER CLEANING

a, Clean propeller and all attaching parts in a mixture consisting of
1/3 lubricating oil, Specification MIL-L-6082, Grade 1065, and 2/3
solvent, Federal Specification P-S5-661, Remove heavy and tightly
adhering deposits with a soft bristle brush,

CAUTION

Do not use a steel, or other metal, or hard bristle brush, or a
tool of any type to remove deposits,

b. After cleaning allow parts to air dry, or use a gentle stream of
clean dry compressed air to remove excess mixture,

INSPECTION

a. Visually inspect all parts for damage or defects, Check all threads
for rough edges and irregularities, Check that surface finish
(anodizing or plating) is not broken, chipped or peeled (if peeled,
look for corrosion), Staining and slight surface markings (not per-
ceptible to fingernail) are normal and not alone cause for rejection
or replacement,

b. 1If scratches or suspected cracks are found, determine their extent
by use of the penetrant inspection method, Military Specification
MIL-I-6866., The fluorescent method, "Zyglow" (Magnaflux Corp.,
Chicago, I11,), is preferred; however, a non-fluorescent method,
"Dy-check" (Turco Products Co,, Los Angeles, Calif.), may also be
used,

PROPELLER MAINTENANCE

Check entire blade area, especially leading edge and thrust side for signs
of erosion, scratches, nicks, cracks, etc, Damaged areas act as stress-
risers and should be removed immediately by filing and polishing., Re-
move metal and smoothly finigsh surfaces as specified in applicable prop-
eller service manual or FAA Advisory Circular AC43,13-1, This work can
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6-140-04 PROPELLER MAINTENANCE (Continued)

normally be performed without removing prOpelief from eﬁgine; How- .
ever, if propeller has extensive damage, it should be reconditioned by
an FAA approved repair station.

6-140-05 DEFINITIONS OF DEFECTS

Types of damage and defects which may be observed on parts of this
assembly are defined as follows: .

Burr- A small, thin section of metal extending beyond a regular
surface, usually located at a corner or on the edge of a
bore or hole,

Corrosion~ Loss of metal from the surface by chemical or electro-
chemical action, The corrosion products generally are
easily removed by mechanical means, Iron rust is an
example of corrosion,

Crack- A physical separation of two adjacent portions of metal,
evidenced by a fine or thin line across the surface, caused
by excessive stress at that point, It may extend inward "
from the surface from a few thousandths inch to completely
through the section thickness,

Cut- Loss of metal, usually to an appreciable depth over a re- e
latively long and narrow area, by mechanical means, as -~

~ would occur with the use of a saw blade, chisel or sharp-
edged stone striking a glancing blow,

Dent- Identification in a metal surface produced by an object
striking with force, The surface surrounding the indenta-
tion will usually be slightly upset,

~Erosion~ Loss of metal from the surface by mechanical action of for-
elgn objects, such as grit of fine sand, The eroded area
will be rough and may be lined in the direction in which the
foreign material moved relative to the surface,

Fretting- Breakdown or deterioration of metal surface by vibratory or
"chattering”" action., Usually no loss of metal or cracking of
surface but generally showing similar appearance,

Gouge- Grooves in, or breakdown of, metal surface from contact of
foreign material under heavy pressure, Usually indicates
metal loss but may be largely displacement of material.,

Inclusion- Presence of foreign or extraneous material wholly within a
portion of metal, Such material is introduced during the
manufacture of rod, bar or tubing by folling or forging,

Nick=~ Local break or notch on edge, Usually displacement of metal
rather than loss,

Pitting- Sharp, localized breakdown (small, deep cavity) of metal sur-
face, usually with defined edges,

Scratch- Slight tear or break in metal surface from light, momentary
contact by foreign material,

Score- Deeper (than scratch) tear or break in metal surface from .;;;R

contact under pressure, May shown discoloration from temper- -
ature produced by friction,

Stain- A change in color, locally, causing a noticeably different
appearance from the surrounding area.
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6-140-06 PROPELLER INSTALLATION

Install the propeller in reverse of the removal procedure, Torque the
propeller mounting bolts to 280-320 inch pounds, Safety bolts with
041 minimum diameter safety wire and maximum of two bolts together,

6~150 IDLE SPEED AND MIXTURE ADJUSTMENT

The following steps describe the corrective action for an engine which”is
running too lean or too rich, or which is not idling correctly. Correct
.idle adjustment should produce. an idling speed of 600 to 650 rpm,

a., Perform a normal engine run-up until the oil and cylinder temperatures
have stabilized,

b, Check the mag-drop prior to proceeding with the idle adjustment,
c, Set the throttle stop screw so that the engine idles at 600 to 650 rpm,

d, With a smooth and steady motion, pull the cockpit mixture control to-
wards the idle cut-off position and observe the tachometer for any
change. Return the control to the full rich position prior to the en-~
gine cutting out. An increase of more than 50 rpm while "leaning out"
indicates an excessively rich idle misture., An immediate decrease in
rpm indicates the idle mixture is too lean,

f -

NOTE

Each time the idle adjustment is changed, the engine should be run up
to 2000 rpm before proceeding with next rpm check,

e, Upon completing Step "d", close the throttle and check the idling speed
making any final adjustment necessary.

NOTE

In case the setting does not remain stable, check the mixture control
linkage for slipping.
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6-160 ENGINE TROUBLE SHOOTING

‘TROUBLE ‘PROBABLE CAUSE REMEDY

Engine fails to start " Lack of fuel Open fuel selector valve,
Service fuel tanks, Push
mixture control to full
rich positiom,

Flooded or overprimed Open throttle and unload
' engine by cranking,

Underprimed Prime with 2 to 3 strokes.

Incorrect throttle setting| Open throttle to 1/4 pos-
ition

Defective spark plugs Clean and regap, or replace

Dead or weak battery Recharge or replace

Defective ignition wire Check with electric tester,
and replace any defective
wires

Water in carburetor Drain carburetor and lines

Improper operation of Clean points, Check inter-
magneto breaker nal timing of magnetos

Internal failure Check oil sump for metal
particles, If found, com-

plete overhaul is indicated.

Engine not idling Incorrect carburetor Adjust throttle stop to ob-
properly idle adjustment tain correct idle

Idle mixture Adjust mixture

Open primer Lock primer in closed pos-
’ ition

Leak in the induction Tighten all connections and
system replace defective parts

Uneven cylinder Check condition of piston

compression rings and valve seats and
then check cylinder com-
pression

Insufficient fuel pressure | Check fuel pumps and filters

Faulty ignition system Check ignition leads, plugs,

and magnetos
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PROBABLE CAUSE

REMEDY.

7
TROUBLE
Low power and uneven
running
/“Nﬁ:
Failure of engine to
develop full power
e

Rough running ‘engine

Dirfy air filter

Mixture too rich;
indicated by flames and
black smoke from exhaust

plpe

Mixture too lean;
indicated by overheating

‘or backfiring

Leaks in induction system

;befective spark plugs

Defective ignitidh wire

Magnetos. not froperly oo

‘timed

Defective.spark plug = .
terminal connectors

improPer grade of.fuel~

fhrottle not properly

adjusted

Leak in the induction
system

Dirty air filter
Restriction in air écoop

Improper grade of fuel
Faulty ignition system
Cracked engine mount

Lead deposit on spark
plugs

Clean filter

Readjustment of carburetor
by authorized personnel
is indicated

Check fuel selector valve
for proper position; check
fuel lines for restrictions;
readjust carburetor by
authorized personnel

Tighten all connections and
replace defective parts

Clean and gap or replace
spark plugs

Replace wire

Check for proper timing
and synchronization

Replace connectors on spark:
plug wire

Empty tank and fill with
proper grade fuel

Adjust throttle lever
Tighten all connections and-
replace defective parts
Clean or replace filter
Remove restriction

Empty tank and fill with
proper grade fuel

Check ignition leads, plugs .
and magnetos

Repalr or replace mount

Clean and regap or replace
spark plugs
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TROUBLE

PROBABLE CAUSE

REMEDY

Rough running engine
(Continued)

Low oil pressure

High oil temperature

6~30

Unbalanced propeller
Defective mounting
bushings

Uneven compression
Malfunctioning engine

Insufficient oil

Dirty oil strainer

Air or dirt in reélief
valve s

Defective pressure gauge
Leak in pressure or
suction lines

Stoppage in oil pump

intake passage

High oil temperature

Insufficient oil supply

Insufficient cooling air

Low grade of oil
Clogged oil lines or
strainers

Defective gauge

Defective probe

Remove propeller and check
for balance

‘Install new mounting

bushings
Check compression
Check entire engine

Check oil supply and £11l
as recommended

Remove and clean oil
pressure relief valve

Replace gauge
Check gasket between

accessory housing and
crankcase

Check line for obstruction
and clean strainer

See "High 0il temperature"
in "Trouble" column

Check oil supply and fill
as recommended

Check cowl inlet and outlet
for obstructions. Check
baffles

Replace with oil conforming
to specifications.

Remove and clean o0il lines
and strainers

Replace gauge(Ref, 9-90)

Replace probe(Ref, 9-90) -
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6-160 ENGINE TROUBLE SHOOTING (CONTINUED)
TROUBLE ~ PROBABLE CAUSE REMEDY
High oil temperature Excessive blow by . Usually caused by worn or
(Continued) . , stuck rings, Complete over-
: haul ‘required,

] Bearing failure o Examine sump for metal part=-
dcles. If found, complete
overhaul required

Excessive 0il consumption | Bearing failure Examine sump for metal part-
icles, If found, complete
overhaul required

Worn piston rings Install new rings
Incortect installation Install new rings
of piston rings
Low grade of oil Replace with proper grade of
. oil
-
N External leakage Check engine carefully for
leaking gaskets and o-rings
Failure of rings to seat Use mineral base oil, climb
(new nitrided cylinders) to cruise altitude at full
power and operate at 75%
cruise power setting until
oil consumption stabilizes

Engine does not stop Mixture control not ] Adjust mixture control

correctly adjusted

Leaking "Idle cut-off" Overhaul carburetor

Faulty ignition system Check ground wires and ig-
nition switch

Cold weather difficulties JCold oil Heat oil

Weak battery Recharge or replace
Higﬁ oll pressure In extreme cold weather,
readings up to approximately
‘ . 100 psi do not necessarily
Ve indicate malfunctioning
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6-160 ENGINE TROUBLE SHOOTING (CONTINUED)
TROUBLE , PROBABLE CAUSE - _REMEDY
Cold weather difficulties | Overpriming '~ .Open throttle, put mixture
(Continued) control in "Idle cut~off".
: Crank engine until it starts
and immediately return mix-
ture to "full rich" and close
throttle as required.
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7  FUEL SYSTEM
7-00 GENERAL

Fuel is stored in each wing inside of the tubular spar, From the pickup
point on the inboard end, the fuel line slopes continuously up through the
fuel selector valve, to the electric fuel pump mounted on the forward side
of the firewall. .

7-10 FUEL SYSTEM PRECAUTIONS
7-20 FUEL TANKS -
7-20-00 GENERAL

The tubular wing spar, which also serves as the fuel tank, is sealed on

each end by a machined casting. This casting has an o-ring and sealant

around its entire periphery for sealing purposes, There are three baf-

"fles inside of the tank which serve to retard fuel slosh in uncoordinated

maneuvers,
7-20-01 DISASSEMBLY OF THE FUEL TANK COMPONENTS

a. Remove the wing tip as described in Section 3, , -~

b. Remove the sealant from around the outboard end plate and end plate
mounting bolts,

C, Remdve the end plate mounting bolts,
.de Slowly withdraw the end plate housing and tank baffle components by

pulling straight out from the tank., Care should be taken not to
scar the inside surface of the fuel tank,

1.50 DIA x 1.00 DEEP

MATL: WOUD

SU0 DIA

Figure 7-1. Ram-end Plate Removal
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THROTTLE CONTROL

@ Tl meaa )
@ e CARBURETOR
PRESSURE GAUGE
MIXTURE CONTROL
) ENGINE DRIVEN FUEL PUMP
1
TO ENGINE
ELECTRIC FUEL PUMP
N
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SELECTUR VALVE -
44 Fuel Float
AA1B~0543 & On
FILLER CAP FUEL GAUGE
- COMMON VENT |
_ e — —_— am— e
.‘(‘ 3 /‘/"_:;’,'_ e .
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Figure 7-2. Schematic - Fuel System

-
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7-20-01 DISASSEMBLY OF THE FUEL TANK COMPONENTS (Coiitinued)

7-20-02

7-3°

Norsz

To remove the itbodrd end plate, the following additional steps
ate requived,

e, Remove tlie witg 88 delicribed in Section 3,
f. Remove the sealant from around the imboard end plate and mounting bolt,
NOTE

‘Remove sealant by scraping with a knife or scraper. Care should
be taken not to scar the walls of the fuel tank.

g. Remove the end plate mounting bolt, Later aircraft use 2 bolts
in this installation,

h, With a wooden ram similar to chat shown in Figure 7-1, and using
light hammer taps, drive the end pldte from the outboard end, Care
should be tdken not to scar the walls of the fuel tank or break an
end plate,

REASSEMBLY OF THE FUEL TANK COMPONENTS

a, Prior to installationm, ingpect the o-ritigs for distortion, cuts or
gouges and replace if necessary. Be sure the proper o-ring seals
are used as shown below:

Serial No, AA1-0001 through AA1-0004

"0"~ring seal #2-163
Serial No, AA1-0005 through AA1-0017

"o"~ring seal #MS29513-259
Serial No, AA1-0018 and up

"o"-ring seal #M829513-361

b. To install the inboard end plate, locate the end plate as far into
the gpar by hand as possible, With g board and hammer, lightly
tap around the edge, slowly working the end plate into position,

c. Install the inboard end plate mounting bolt or bolts, using new
stat-o-seals.

d. Apply sealant* around the entire periphery of the end plate and over
the complete head of the mounting bolt,
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7-20-02 REASSEMBLY OF THE FUEL TANK COMPONENTS (Continued)
NOTE
Prior to the applzaatwn of sealant, thoroughly clean the area

to be sealed with MEK (Methyl Ei:hyl Ketone) or cmy equivalent
commereial solvent,

e. To reinstall the outboard end plate and'baffle aésembly, slide the
entire assembly into the spar taking care not to scar the inside
surface,

£  Insta11 the outboard eud plate mounting bolts.

g+ Apply sealant* around the entire periphery of the end plate and
over the mounting bolts and nuts.

NOTE

Prior to the application of sealant, tkoroughly clean the
area to be sealed with MEK (Methyl Ethyl Ketone) or any
equivalent commerctal solvent,

*Approved sealants:
RTV732 by Dow-Corning
EC1239 and EC1675 by 3M Company
3201 by Chemical Seal Corporation of America
567 by Coast Pro-Seal
7-30 FUEL TANK QUICK DRAINS

7-30-00 GENERAL

The fuel tank quick drains are located toward the rear and on the bottom
of the wings, just outboard of the wing roots (Figure 7-3), They are
spring loaded in the closed position to provide easy preflight draining.
These quick-drains are connected with a line and a short length of hose
to the lowest point in each fuel tank, A periodic inspection should be
made of these line and hose connections for deterioration and leakage.

pormcciisescesis

Figure 7-3 Fuel Tank Quick Drain
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7-30-00

GENERAL (Continued)
-NOTE

The center spar is drilled and equipped with a drain to allow any
fuel to escape if the fuel tank énd seals shouZd start Zeakzng.

If fuel leakage is noted at the center spar drazn, zt can be deter-
mined which tank ie Zeaking by removing -the wing root access covers
and inspecting the wing spar and center spar. joining surfaces,
Normally a red dye will be evident on. the side that is.leaking,

In the event the wing spar fites tightly enough in the center gpar to
prevent seepage at that point; inspect the- Zandwng gear to spar
mounting bolts fbr‘swmmlar zndtcatzona. :

7-40 FUEL TANK CAPS

- 7-40-00.

-.GENERAL

The fuel caps must -provide a fuel and air tight seal with the fuel filler
neck. 'Absence of an air: tight seal may produce erroneous readings in the
fuel measurement system. 4

The fuel cap should be periodically inspected to assure that the gas-
ket inside of the fuel cap has not deformed or deteriorated Refer
to the Parts Manual for replacement gaskets. :

7-50 FUEL SELECTOR VALVE

7-50-00

 7-50-01

7=5.

GENERAL

The fuel selector valve, located in the forward portion of the console,
provides for fuel tank selection and serves as the fuel supply shut-
off valve,

REMOVAL AND REPLACEMENT OF THE FUEL SELECTOR VALVE

a., Remove the woodgrain cover and screw from the handle face
and withdraw the handle from the selector valve shaft,

b. Remove the cohsole.

cs Disconnect the fuel lines, Be sure to seal the line openings
to prevent the entrance of foreign particles,

d, Remove the two mounting bolts which attach the fuel selector
valve selector valve to the mounting brackets,

e, Reassemble in the reverse order.

SERVICE
MANUAIL
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7-60 FUEL PRESSURE GAUGE

7-60-00

GENERAL

The fuel pressure gauge, connected into the main fuel supply line at

the carburetor inlet, is a direct indication of carburetor fuel pres-
sure, The line which leads from the pick-up point to the gauge, be-

gins with an ,040-inch orifice to prevent damaging surges and excess

spillage in the event of a line or gauge failure,

Normal fuel pressure readings should be approximately 3 psi with a max-
imum limit of 8 psi and a minimum limit of 1/2 psi,:

7-70 ELECTRIC FUEL PUMP

7-70-00

7-70-01

DESCRIPTION

The electric fuel pump is mounted on the firewall and is used as an
emergency pump, It incorporates a 40 micron filter through which all
fuel flow to the engine must pass, This filter must be serviced period-
ically (100 hours).

FUEL PUMP FILTER SERVICING

a. Remove the bottom cover from the fuel pump by cutting the safety
wire and turning the cover with a 5/8-inch wrench (Figure 7-4),

b. Remove the cover gasket, magnet and filter,

¢, Clean the filter by rinsing in gasoline or kerosene and blowing
out cleansing agent with air pressure, If filter is distorted
or damaged, it should be replaced, Refer to the Parts Manual
for replacement,

d, Clean the cover and gasket in the same manner as the filter.

e, Reassemble in the reverse order, Be sure to safety wire the
cover to prevent its loosening during operation,

Figure 7-4. Electric Fuel Pump Disassembly

7-6
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7-70-02 ELECTRIC FUEL PUMP REMOVAL AND INSTALLATION

a.

b,

Ce

d,

Disconnect the lines from the pump inlet and outlet, Be sure to
cover the openings in these lines to prevent the entrance of
foreign particles.

Disconnect the fuel pump electrical lead,

Remove the two mounting bolts which attach the fuel pump to the
firewall,

Reassemble in the reverse order. (Splice electrical lead with a
butt comnector or quick disconnect terminal,)

7-80 FUEL MEASUREMENT SYSTEM

7-80-00 GENERAL

7~80-01

7-7

The fuel measurement gauges (manometers) are interconnected with the
fuel tank on both a fuel supply line and a vent line. The fluid
tending to seek its own level will directly indicate the height of
fuel in the tank. Damaging surges or loss of fuel by siphoning is
prevented by orifices located at both ends of the gauges,

Periodic servicing of the fuel measurement system is not required
except for the occasional replacement of a deteriorated vent hose.
(Figure 7-5),

ae.

b

Ce

d.

€,

f.

DISASSEMBLY AND REASSEMBLY OF THE FUEL MEASUREMENT GAUGES

Remove all side panel covers,

" Disconnect the vent line from the top of the gauge,

From inside the wing root, disconnect tife measurement gauge °
fuel supply line,

NOTE

Be gure the tank has been drained prior to disconnecting the
fuel supply line,

Remove the two screws in each of the two clamps which mount the
measurement gauge to the side panel,

The measurement gauge may now be disassembled on a bench and
ecch component individually inspected, Be sure to inspect the
U-cup packings for distortion, cuts or gouges, and replace if
necessary.,

Reassemble in the reverse order.

B SERVICE
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7-80-01 DISASSEMBLY OF THE FUEL MEASUREMENT GAUGES (Continued)
VT H

To prevent damage to packings Irom coer tightening, assemble
packings to caps and press agscrl lies onic "i’qw‘ tube until
they bottom. FRuwn wnuts up until contacl z’s made with cap.

Do this to both ends before final tightewing, Complete
assembly by turning cach wet 1/4 turn :,Lgrise.?'.

Figure 7-5. Fuel Vent
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7-90 FUEL SYSTEM TROUBLE SHOOTING
TROUBLE PROBABLE CAUSE REMEDY
No fuel pressure Fuel selector valve in Off | Switch to fullest tank
(electric fuel pump [ position '
turned off) : '
Fuel tanks empty Service with proper grade of fuel
Defective engine pump " Remove outlet line, crank engine
several times, check for fuel
flow from pump, Replace if faulty
No fuel pressure Dirty tank strainer Remove and clean strainer., Flush
tank clean prior to reassembly, -
Defective gauge Replace gauge . e
Cbstruction in pressure Remove all fittings and liﬁeg .
gauge line starting at carburetor inlet and
inspect and clean as necessary,
No or low fuel pres-] Partial or no fuel flow Use the preceding remedies
sure(electric fuel from the preceding '

pump turned on) causes

. Blown fuse

Faulty switch

Defective pump

Low pressure or
surging pressure

Fuel valve improperly
positioned
pump

Defective engine pump

Fuel line or connection

7-9

Obstruction in fuel lines

Clogged filter in electric

Replace with fuse of appropriate
rating,

Replace switch
Remove outlet line from pump,
Little or no fuel flow indicates

bad pump, Repair or replace
pump,

Starting at carburetor, remove,
inspect, and clean all fuel lines.

Check position
Clean filter

Repair or replace

Inspect all lines and tighten
connections, Use thread s:alant -~
as required, :
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7-90 FUEL SYSTEM TROUBLE SHOOTING (Continued)
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PROBABLE CAUSE

REMEDY

Low pressure or
surging pressure
(Con't,)

No fuel quantity in-
dication

Fuel quantity in-
dicating too high

Fuel gauge indicates
too low

Leaking o-ring in elec~

tric fuel pump

Empty fuel tank

Obstruction in fuel gauge. |.

line

Obstruction at the fuel
inlet (bottom)

Obstruction in tuel gauge
vent line

Obstruction in fuel gauge
outlet (top)

Aircraft not level

Aircraft not_ level

Obstruction in fuel tank
vent line

‘Disassemble, inspect and replace

o-ring or pump,

Service with proper grade

'Remove; inspect-and clean line

Disassemble and clean gauge

Remove, ingpect and clean line

Disassemble and clean gauge

Disregard -~ fuel will indicate
correctly when aircraft is
level,

Disregard - fuel will indicate
correctly when aircraft is
level,

Remove, inspect, and clean
vent line,

7-10
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SECTION VIII

UTILITY SYSTEMS

) General 0.00.-.0......00l.O..O.‘.O.QCO‘O..O'.O..O...'Q..... 8-1
N Brake SYStem ...co--uu.ocoooooooo..o-oooooo.ooonooooo.oo.o 8-1
Description .unv-oo..voo-ooooooocoocoooooo..oooooo.loo 8-1
Master Cylinders Removal Y Y PN Y Y Y WY PR YN 8-3
Master Cylinder Repair (Non-Reservoir Type) ¢seeessses  8=3
SPGCial Tools 0000000000 000000000000000080000000000000 8-3
Disassembly $000000000000000000000000000000000000000008 8-3
Cleaning e N N TR YR YT RR 8-4
Inspection R R R R R 8-4
Repair or Replacement R N N I Y 8-4
Reassembly ©00000000000000000000000000000000800800.00000 8-4
Test Procedure seeeseesecscecascsssssscasesssssssensss 8-6
Master Cylinder Repair (Reservoir Type) sessescessnces 8-6
Special Tools e0csc00000000000000000000000000000000000 8-6
Disassembly 0000000000000 00000000000000000000000000000 8-6
Cleaning $0 0000000000000 00 000000000000 00000000000080000 8-7
Inspection 0006000000000 00000000000000800000000600000000 8-7
Repair or Replacement €0000000000 00000 0000000000000 000 8-7
Rea.ssembly ©0008800000000000000000060000000000000000000 8-7
TeSt Procedure 0600008000000 0¢0000000 000080000000 0O0C0OR00OO0RC0OC &7
Master Cylinder Installation .seesesecsscscsnsesccaces 8=8
Brake System Servicing X R Y Y Y N RN YRR N RN R ) 8-8
Parking Brake Rigging vesessesnsssartsssssesssncssassss 8=10
Wheel Brake Assemblies tsesssessessnssesssssesesssesee 8-11
Wheel Brakes Removal €880t essststseestestscncsssasssses 8=11
Wheel Brake Ingpection and Repair seeevececscecesceces 8=12
Wheel Brake Assembly Y Y Y Y RN NS 8-12
Wheel Brake Installation Y NN Y NN R YR 8~12
Check:lng Brake Lining $0000000¢0000000 8008008000000 © 8~12
Brake Lining Installation......n....n.....u.....-u. 8‘12
Brake Bleeding O!O‘i...!'.!.t..‘.....t!....!..!.c..'ll N 8-13
Cabin Heating and Ventilat:l.ng System c..-noo-ooo.ooooo oo 814
Cabin Heating System .oto.ooooooooocottcoooonoooo.oovo 8-14
Ventilation System (Model AA-]-) $6cetsserestcsnntecnne 8-14
Ventilation System (Model AA-lA) sessssesqesssnsssense 8=14
Trouble ShOOCing ooooonooccoo.ocoooooooocoo-oocoooooo; 8-14
Fresh Air Vent Adjustment (Model AA-1A & AA~1B) ...e., 815
Brake System Trouble Shooting teesecscctssvsssnsssnscsssse 8-16
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8 UTILITY SYSTEMS

8-00 GENERAL

8-10 BRAKE SYSTEM

8-10-00 DESCRIPTION

8-1

The utility systems consist of the brake systems, cabin heating system and
cabin ventilating system, The aircraft utilizes hydraulic brakes on each
main landing gear which are controlled by the rudder pedals, Cabin heat is
provided by air forced through a shrouded muffler, Ventilation is through
air ducts from openings in the sides of the fuselage ducted to outlets below
the instrument panel, <

wrmenialin . B

The hydraulic brake system (Figure 8-4) consists of the wheel brake
agsemblies, two master cylinders for the single brake system, four
master cylinders for the dual brake system, and a parking brake assembly.
Regular inspections of the brake system should include checking the
fluid level in the master cylinder reservoirs, checking for deteriorated
hose assemblies, loose or damaged lines or fittings, worn brake linings,
anchor bolts (5, Figure 8-5) for freedom of movement in the torque plate
assembly (2), and proper parking brake adjustment,

Figure 8-1, Brake Assembly Bleeder Valve

The optional dual hydraulic brake system used in these aircraft is unique

in the fact it requires no additional reservoir, The system is designed "
for dual operation and incorporates two types of master cylinders, Pres-— _—
sure applied to the left master cylinder (1, Figure 8-4) passes through an



GRUMMAN AMERICAN

SERVICE

MANUAL

famreermc s —=

8-10-00 DESCRIPTION - BRAKE SYSTEM (CONTINUED)

integral piston by-pass port in the right master cylinder (3, Figure 8-4)
and on to the left wheel brake assembly. Pressure applied to the right
master cylinder (3, Figure 8-4) closes the port and applies the left

wheel brake assembly, ~ If pressure is applied to both cylinders
-simultaneously, the force from the left cylinder is applied to the top of
the piston in the right cylinder, nearly doubling the pressure at the
wheel brake assembly. Master cylinders 2 and 4 operate in the same manmer,

When the brake pedals for cylinders 3 and 4 are in neutral position, the
ports are open for direct flow to the brake assemblies from cylinders 1
and 2,

The standard single brake system does not use cylinders 3 and 4, However,
operation is essentially the same as above, except master cylinders 1 and
2 supply hydraulic pressure directly to the wheel brake assemblies,

The parking brake assembly consists of a cable control attached to locking
levers on the master cylinder shafts, These are applied by depressing the
top of the pedals and pulling out the parking brake control, Releasing
the parking brake is accomplished by depressing the top of the pedals and
pushing the control in,

Figure 8-2, Master Cylinders and Parking Brake Assemblies - Pilot Side
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8-10-01

8-10-02

8~-10-03

8-10-04

8-3

SERVICE
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MASTER CYLINDERS REMOVAL

;.:.Bleed the fluid from the brake system by removing the bleeder valve
in the bottom .of the brake. assembly (Figure 8-1).

b, . Disconnect the flexible hose assembly at the master- cylinder connection.

c. Remove the cotter pin and withdraw the clevis ﬁin which connects the
clevis on the master cylinder to the rudder pedal,

"d, Remove the cotter pin and withdraw the clevis pin which attaches the

mounting lug of the master cylinder to the mounting bracket.
MASTER CYLINDER REPAIR: (NON-RESERVOIR TYPE)

Repair of the master cylinders is limited to replacement of parts, cleaning
and adjustment., Figure 8-3A & B may be used as a guide during disassembly
and assembly of the brake master cylinders. Use clean hydraulic fluid as

a lubricant during assembly of the cylinders,

SPECIAL TOOLS

Special pliers are required to remove the snap ring (4, Figure 8-3A). This
tool is available at local hardware stores, auto supply stores or Waldes
Kohinoor, Inc,, Long Island City, N.Y. and is ordered as a number 1120
Truarc Snap Ring pliers for Truarc No.. N5000-68 Snap Ring.

DISASSEMBLY (See Figure 8-3A)

a. Remove clevis (1) and check nut (2) from shaft (3). Note distance from
mounting hole in clevis (1) and mounting hole in brake cylinder housing
(16) before removing clevis (1). This distance must be maintained
upon reassembly,

b, Remove snap ring (4) using special pliers, see paragraph 8-10;03.
c. Remove the end cap (6).

d. Remove piston and shaft assembly, To disassenble piston (12) from
shaft (3) remove snap ring (14). '

NOTE

Do not attempt to remove the thrust collar from shaft (3). These
parts are pressed together. If either of these parts are faulty, replace
them both,
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8-10-05

8-10-06

8-10-07

8-10-08

SERVICE
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CLEANING

Clean all parts with cleaning solvent (ref, Federal Spec. No. P-5-661),

INSPECTION '

a. Inspect all parts for amount of wear, cracks or amount of distortion.

b. Remove and replace all seals,

c. Check piston for deep scratches,

d., Check bore on cylinder housing for deep scratches.

e. Check valve spring (13) for a free length of 3/8" to 7/16".

£, Check return spring (15) for a free length of 2 15/16" to 3 1/16",

REPAIR OR REPLACEMENT

Repléce all parts that 'do not meet Specific;tibns Butlined in inspection

paragraph, Replace all seals. Light scratches may be removed from cylinder

housing bore with #400. paper.

REASSEMBLY ‘

a. During reassembly, immerse all seals in hydraulic brake fluid
(MIL-H-5606) and apply a coating of brake fluid to bore of cylinder
housing (16) .

b. Reassemble in reverse of disaséembly.

c. Be sure "O" Ring (11) is in p&sition between thrust collar and
piston (12), then install check valve spring (13) and lock assembly
together with snap ring (8).

d., Engage bottom of shaft and piston assembly into small diameter of
spring (15) and install into housing (16).

e, Depress shaft assembly and lock into position with snap ring (4).

f. Use caution when inserting the piston into the housing so as not to
cut or scratch the 0" ring seal,

g. After installing the end cap (6) and snap ring (4), install check nut

(2) and clevis (1) and adjust to dimensions that were checked before
disassembly,

8~4
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8=5

1. Clevis 7. "0" Ring
2. RNut 8. Snap Ring
3. Shaft Assembly 9. Spacer .
4. Snap Ring 10. “0" Ring
5. "0" Ring 11. "0" Ring

6. End Cap & Bearing 12, Piston

13. Spring
14. Snap Ring
15. Spring
16. Housing

Figure 8-3A, -Master Cylinder Assembly

Brake Housing

Spring

Screw and washer
assembly

Shaft Assembly

"0“ Ril‘lg

"0" Ring

Figure 8-3B,

7. Cover Plate Assembly
8. Snap Ring

9. Spacer

10. Parking Brake Lever
11. Boilt

12. Spriang

13. Lock Nut

(Res ervqir _Type)

14, Clevis

15. Square Cut Rubber
Seal

16. Filler Plug

Master Cylinder Assembly .

SERVICE

M AN UAL

0
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8-10-09

8-10-10

8-10-11

8-10-12

SERVICT
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TEST PROCEDURE

a, After complete assembly, blow air through bottom port hole in cylinder
housing (16) and observe air passing out through top port., This assures
that the valve is opening., With air still passing through port, depress
shaft approximately 1/16", This should cut off air passing through
assembly and out the top port and show that the check valve is closing
and sealing properly, '

b. The following function and proof test should be conducted with hydraulic
brake fluid (MIL-H-5606) only.

c, Bleed all air from system and pressure cylinder to 1500 P,S.I., allow
2 min, for stabilization and check for external leaks,

d. Lower pressure to 1000 P,S.I, and after a 2 min, stabilization period,
check pressure drop., Pressure should remain steady., A 40 P,S.I, drop
in 2 min, period is acceptable,

e, If cylinder fails to pass the above test, recycle and check again,

f, If cylinder still fails test,-disassemble and check the seal (11) for
cuts or scratches which might have occurred during assembly. Also
check for dirt or contamination around "0" Ring (11) and "O" Ring (5).

MASTER CYLINDER REPAIR (RESERVOIR TYPE)
SPECIAL TOOLS

Special pliers are required to remove the snap ring (8, Figure 8-3B), This
tool is available at local hardware stores, auto supply stores or Waldes
Kohinoor, Inc,, Long Island City, N,Y, and is ordered as a number 3 Truarc
Snap Ring pliers for Truarc No, N5000-175 Snap Ring. A 1/8" Allen wrench by
3" long will be needed to remove the lock screw and washer(3, Figure 8-3B),

DISASSEMBLY (See Figure 8-3B)

Remove clevis (14) and check nut (13) from shaft (4)., Note distance from
mounting hole in clevis (14) and mounting hole in brake cylinder housing
(1) before removing clevis (14), This distance must be maintained upon
reassembly. Remove snap ring (8) using special pliers, see paragraph
8-10~11, and remove cover plate (7)., To remove piston and shaft asser .y
remove lockscrew and washer (3) using 1/8" Allen wrench, paragraph 8-10-11,
To disassemble piston (17) from shaft (13) remove snap ring (19).

NOTE

Do not attempt to remove the thrust collar from ghaft (4). These parts

are pressed together. If either of these parts are faulty, replace them
both., Also, do not attempt to remove the bushing from cover plate (7).
These parts are swaged together and should be ordered together should

-either part be faulty.

8-6
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8-10-13 CLEANING
Clean all parts with cleaning solvent (ref, Federal Spec, No, P-S~661),
8-10-14 INSPECTION

Inspect all parts for amount of wear, cracks or amount of distortion, Re-
move and replace all seals. Check piston for deep scratches, Check bore
on cylinder housing for deep scratches. Check valve spring for a free
length of 3/8" to 7/16", Check return spring (2) for a free length of

2 3/8" to 2 1/2",

8-10-15 REPAIR OR REPLACEMENT

Replace all parts that do not meet specifications outlined in inspection
paragraph. Replace all seals, Light scratches may be removed from cylinder
housing bore with #400 paper,

8-10-16 REASSEMBLY

During reassembly, immerse all seals, except (15) in hydraulic brake fluid
(MIL~-H-5606) and apply a coating of brake fluid to bore of cylinder housing,
Reassemble in reverse of disassembly, Be sure "0" Ring (5) is in position

between thrust collar and piston, then install check valve spring and lock -;;ﬁ\
assembly together with snap ring., Engage bottom of shaft and piston ass- : ;
embly into small diameter of spring (2) and install into housing (1),

Depress shaft assembly and lock into position with lockscrew and washer

3. :

NOTE

Using a new lockscrew and washer (3) and snap ring (8), install parking
lever (10) and tighten bolt (11), spacer (9) should be under parking brake
lever (10) which should be free to move, Install spring (12), check nut
(13) and clevis (14) and adjust to dimensions that were checked before
disassembly. This dimension is approxzimately 8",

8-10-17 TEST PROCEDURE

a. After complete assembly, blow air through port hole in cylinder hous-
ing (1) and observe air passing out through vent in filler plug (16),
With air still passing through port, depress shaft approximately
1/16". This should cut off air passing through assembly and out vent
cap (16), and show that check valve is closing and sealing properly,

b. The following function and proof test should be conducted with hy-
draulic brake fluid (MIL-H-5606) only,

c. Bleed all air from system and pressure cylinder to 1500 P,.S.I,, allow LN
2 min., for stabilization and check for external leaks., Lower pressure o~
to 1000 P,S.I., and after a 2 min. stabilization period, check pressure '
drop. Pressure should remain steady. A 20 P.S.I, drop in 2 min. period
is acceptable,

87
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8-10-17

8-10-18

8-10-19

TEST PROCEDURE (Continued)

d. If cylinder fails to pass above test, recycle and check -again, If
cylinder still fails test, disassemble and check "0" Ring (6) for
cuts or scratches which might have occured during assembly. Also check
for dirt or contamination around "O" Ring (5) and "O" Ring (15).

MASTER CYLINDER INSTALLATION
Install the master cylinder in reverse of tﬁe removal procedure,
NOTE

Do not overtighten the fittings in the master cylinders, Overtightening
could crack the casting and cause a leak,

NOTE

Adbustment of the master cylinder for proper fit can be made by Zoosentnq
the jam nut beneath the clevis and rotating the clevis.

BRAKE SYSTEM SERVICING
The following procedure applies to both single and dual brake installations.

a, Remove the vent plugs from master cylinders (1 and 2, Figure 8-4) and
replace with overflow lines. Immerse the free ends of -the overflow
lines in a can containing enough hydraulic fluid to cover the ends of
the lines,

b, Connect a clean hydraulic pressure source to the brake assembly bleeder
valve,

c. Fill the system until the overflow line in the master cylinder being
filled shows no more air bubbles. Remove the overflow lines,

d. Remove the source of fluid and pressure and allow the fluid to drain
back through the system until the fluid level is approximately 1/4 inch
from the top of the reservoir in the master cylinder,

e, Secure the bleeder valve and replace the vent plugs.

NOTE

Do not fill the regervoir higher than 1/4 inch from the top as this

will result in spillage. If fluid is accidently spilled on the rug,

it can be removed with Imperial cleaner,

NOTE
In gervieing the hydraulic brake system, alwaye use an approved hydraulzc
fluid conforming to MIL-H-5606,

8-8
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8~10-20 PARKING BRAKE RIGGING (Figure 8-5)

a. Place the parking brake control in the off position (full in) and
‘measure the travel at (A). This dimension should be 1,75 + .13
inches, If necessary, adjust the "wire stop" to obtain this dimension,

b, The actuating chain should exert a straight pull on the parking brake
levers. The master cylinder cover plate and lever may be rotated to
achieve this condition.

Control Cable
—A s
Wire Stop—~\\\° Actuating Chain .
-- ] -- -- M : rimaae
/A R\ [" , | PRI \
B ) ' [}

L ! . o

Rudder \( ' ‘Rudder \’

Pedal’ S Pedal

[ ] S- LY o . T .
i~ (Pilot's Side)! ' =(Pi:10t s Side), {
! , b ‘ . )
S B N BN o

-[ l ! ! .r ! ]! Parking ! !

BB ! { + 1 ] Brake Lever— | ;

T qr 1 qr

[} H ) : H
il e L i 7 J.,li - - I.J-——q
Step 1. Step 2,
Figure 8-5. Parking Brake Rigging

c. Allow the rudder pedals to center and begin pulling out the parking

brake control, until all slack is removed from the actuating chain,
NOTE
Do not permit either master cylinder parking brake lever to lift.

d., Measure the travel at (B), This dimension should be ,5 + .13 inches.
If this dimension is less than specified, remove enough chain to obtain
«5 + .13 inches; if this dimension is greater than specified, the chain
length will have to be increased,

P e. Check the parking brake for proper operation, After disengaging,

apply full rudder pedal deflection in both directions and confirm
that neither master cylinder parking brake lever is 1ifting.

8-10
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8-10-21 WHEEL BRAKE ASSEMBLIES
The wheel brake assemblies use a disc, which is attached to the main wheel
with the wheel thru-bolts, and a floating brake asserbly, 'See Figure 8-6.
| "NOTE '
1976 and later modele utilize wheel/brake assemblies with 2 inch diameter
pistons to increase braking power. These assemblies are not interchange-
able. Refer to the Parts Catalog for replacemert parts. ’
Disc Assembly = Brake 9. Bolt
Torque Plate Ass'y 10, Washer
Backplate 11, Bleeder
Pressure Plate Ass'y 12, Lining
Bolt - Anchor 13. O-Ring
Cylinder 14, Piston
Washer 15. Bolt
Nut 16, Lining A
e
Figure 8-6. Wheel Brake Asgembly
8-10~22 WHEEL BRAKES REMOVAL
Wheel brake assemblies are the floating type and can be removed after
disconnecting the brake hose and removing the back plate. See Figure
8-6, The brake disc is removed after wheel removal and disassembly,
To remove the torque plates, remove wheel and axle as outlined in
paragraph 4-50-01,
‘”"%

8-11
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8-10-23

8-10-24

8-10-25

8-10-26

8-10-27
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WHEEL BRAKE INSPECTION AND- REPAIR

a, Clean all parts except brake linings and O-rings in dry cleaning
solvent and dry thoroughly, :

b, Ne& O-rings are usually installed at.each overhaul, If O-ring re-use
is necessary, they should be wiped with a clean cloth soaked in hydrau-
lic fluid and inspected for damage, E

NOTE

Thorough cleaning is important,. Dirt and chips are the greatest
single cause of malfunctions in the hydraulic brake system,

¢, Check brake lining for deterioration and maximum permissible wear,
See paragraph 8-10-26, ‘ - '

d., Inspect brake cylinder que for scoring, A écd;ed cylinder will leak
or cause rapid O-ring wear, and must be replaced with a new cylinder.

e. If the anchor bolts on the brake @sseémbly are nicked or gouged, they
shall be sanded smooth to prevent binding with the pressure plate or
torque plate, When new anchor bolts are to be installed, press out
old bolts and drive new bolts in with a soft mallet.

"f. Inspect wheel brake disc for a minimum thickness of 0.205 inch, If

brake disc is below minimum thickness, install a new part,
WHEEL BRAKE ASSEMBLY

Lubricate parts with clean hydraulic fluid and assemble components with
care to prevent damage to O-rings. Refer to Figure 8-6 during assembly of
wheel brakes, '

WHEEL BRAKE INSTALLATION

Place brake assembly in position with pressure plate in place, then install
back plate. If torque plate was removed, install as the axle is installed.
If the brake disc was removed from the wheel, install as wheel is assembled.

CHECKING BRAKE LINING

New brake lining should be installed when they are worn to a minimum thick-
ness of 3/32-inch. Visually compare a 3/32-inch strip of material held
adjacent to each lining to measure the thickness of the lining, The

shank end of correct size drill bit makes an excellent tool for checking
minimum thickness of the brake linings,

BRAKE LINING INSTALLATION (See Figure 8-6)

a. Remove bolts securing back plate and remove back plate,

8-12
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b. Pull the brake cylinder out of torque plate and slide pressure plate off
anchor bolts, - - R

c. Place back plate on a table with lining side ‘down flat., Center a 9/64-
inch (or slightly smaller) punch in the rolled rivet - and hit the punch
sharply with a hammer., Punch out all rivets securing the linings to
the back plate and pressure plate in the same manner.

NOTE

A rivet relining kit, part no. 199-00100, is available from the Customer
Service Department. This kit comsists of an anvil and punch.

d. Clamp the flat side of the anvil in a vise.

e. Align new lining on back plate and place brake rivet in hole with fivet
head in the lining. Place the rivet head against the anvil,

f. Center the rivet setting punch on the lips of the rivet. While hold-
ing the back plate down firmly against the lining, hit the punch with
a hammer to set the rivet. Repeat blows on the punch until lining
is firmly against the back plate,

8. Realign thé lining on the back plate and install rivets in the remain-
ing holes.

h. Install a new lining on pressure plate in the same manner.

i. Position pressure plate on anchor bolts and place cylinder in position
so that anchor bolts slide into the torque plate,

j. Install back plate with bolts and washers., Torque bolts to 90 in, lbs.
8-10-28 BRAKE BLEEDING

Refer to section 8-10-19 for correct bleeding procedure,

3=-13
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8-20 CABIN HEATING AND VENTILATING SYSTEM

8-20-00

8-20-01

8-20-02

8-20-03

Cabin Heating System

The cabin heating gystem is basically a controlled air flow in which
air, entering the cockpit, passes over the muffler core., The amount
of heated air is regulated by a valve mounted through the firewall,
Cool air picked up by the nose cowl inlet serves two purposes, that of
cooling the muffler, and providing heated air for comfort,

The valve mounted through the firewall is used to regulate the warm air

by either ducting it overboard or into the cabin as desired. The amount
the push-pull control is moved determines the amount of heat ducted
into the cabin,

To provide for windshield defrosting a flexible duct is connected to the
valve and terminated just below the sliding door located on the forward
panel deck. Operation of the defroster is accomplished by pulling the
push-pull control out and opening the sliding door,

Ventilation System: (Model AA-1).

Cabin ventilation is provided by two ventilators, one in each wing root,
and two optional canopy air scoops, The wing root ventilators are con-
trolled by sliding valves and the canopy scoops are controlled by adjust-
able valves for quantity and direction of air,

Ventilation System: (Model AA-1A & AA-1B)

Cabin ventilation 1s provided by two ventilators, one in each side of
the fuselage, The fuselage ventilators route the air to adjustable
openings under the instrument panel, Inlet air is controlled by a valve
in each air box, - :

Trouble shooting

Most of the operational troubles in heating, ventilating and defrosting
systems are caused by sticking or binding air valves or damaged air
ducting, In most cases air valves can be freed by proper lubrication,
Damaged or broken parts should be repaired or replaced, Be sure all
valves move freely through the full range of travel and seal properly,
Check that all heater and defroster ducting is properly attached, Re-
place any that are burned, frayed or crushed, If fumes are detected in
the cabin, the heater shroud must be removed to allow a very careful
inspection of the exhaust muffler and stack, Any holes or cracks may
permit exhaust fumes to enter the cabin, :

NOTE

Replacement of defective exhaust stacks or mufflers is imperative
as exhaust fumes in the cabin constitute an extreme safety hazard.
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8-20-04 FRESH AIR VENT ADJUSTMENT (MODEL AA-1A & AA-1B)

8-15

If required, adjustment of the air vent control is accomplished by re~
moving the air vent assembly and reforming the actuator as shown on
Figure 8-7. To remove the airbox, take out the two plug buttons lo-
cated under the box, (Figure 8-7) near the front, and using a long
Phillips screwdriver, remove the screws attaching the airbox to the
instrument panel, On installation, reseal the airbox to the fuselage
with sealant (RTV 102 by General Electric or 732 RTV by Dow-Corning).

TO ADJUST FULL OPEN OR

FULL CLOSED VALVE POSITION,
REFORM ACTUATOR AS REQUIRED
AT THIS LOCATION

APPLY SEALANT (RTV 102
OR T32 RTV) IN CORNERS
OF AIR BOX FOR TIGHT

SEAL IN CLOSED POSITION

REFORM ACTUATOR AT THIS
LOCATION TO FREE UP CONTROL
L INKAGE )

Voo

E AIRBOX TO INSTRUMENT PANEL
——

CAUTION
POSITION VALVE IN OPEN
POSITION WHEN APPLYING
SEALANT. DO NOT CLOSE
VALVE UNTIL SEALANT HAS
HARDENED

ON INSTALLATION, APPLY SEALANT
TO MAT ING SURFACES OF AJRBOX

AND FUSELAGE VENT TO PREVENT cf!EBp PLUG BUTTON (2)
LEAKAGE .

ATTACHING SCREWS (2)

Figure 8-7, Air Vent Sealing and Adjustments
(Model AA-1A and AA-1B)
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8-30 BRAKE SYSTEM TROUBLE SHOOTING

TROUBLE PROBABLE CAUSE REMEDY

Little or no braking Low or no fluid . {Service with proper grade
hydraulic fluid

Leak in system Check all 1lines and
- fconnections

Alr in system Bleed .system

Defective master cylinder |Repair or replace master
cylinder

Bent or dirty anchor bolts|Clean or replace anchor
' [bolts as required

Worn linings Replace linings

" Dragging brakes Warped or scored brake Replace brake discs
discs (check linings)

Defective master cylinder |Disassemble master cylinder
return spring and replace spring. Check
spring free length and re-
place if necessary

Bent master cylinder shaft|Disassemble master cylinder
‘ and replace shaft

Wheel cylinder piston Remove, clean or replace
sticking

Bent line restricting Repair or replace line
movement. of cylinder ’

Bent or dirty anchor boltsfClean or replace anchor

bolts as required

. Floor and master cylinder jMaster cylinders over- Lower fluid level to 1/4-

- covered with hydraulic filled inch from top of reservoir

fluid

Leaking fittings at master|Tighten or replace
cylinder fittings

Léaking o-rings in master ]JRemove, inspect and re-

cylinders place o-rings
Cracked master cylinder Replace master cylinder
casting

- 8-16
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8-30 - BRAKE SYSTEM TROUBLE SHOOTING (CONTINUED)

TROUBLE PROBABLE CAUSE REMEDY

Parking brake locks Control linkage dis- Connect linkage correctly
one brake only connected or connected
incorrectly

Parking brakes will not Master cylinder shaft Replace shaft
release notched

Bent parking brake links ] Replace links

-Parking brake control Rerig parking brake control
rigged too tight

Premature brake lining Brake disc rusty Remove rust from brake
wear-out disc

Ineffective brakes Torque plate seized Clean or replace anchor
with solid pedal on anchor bolts . bolts as required

8-17
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9 INSTRUMENTATION

9-00

9-10

9-20

9-30

GENERAL

For extensive servicing behind the instrument panel, the upper deck and
glareshield may be removed for easy access. Individual instruments may be
removed for replacement or repair by removing the mounting screws through
the face of the panel,

NOTE

Repair of any instrument should be accomplished by an FAA approved inetru-
ment repair station,

MAGNETIC COMPASS

The magnetic compass is the liquid-filled, compensating type, incorporating
two adjustable magnets, No maintenance is required for the magnetic compass
except to occasionally swing it on a compass rose, Adjustments may be made
to the instrument by the two screws located on the front face using a non-
magnetic screwdriver (brass, aluminum or non-magnetic stainless steel).

CLUSTER ASSEMBLY A -

< B
The cluster assembly consists of the fuel and oil pressure gauges, oil g
temperature gauge and ammeter, Defective gauges should be replaced,

FUEL GAUGES
The fuel gauges are located in the cabin side panels, The gauges indicate
the fuel quantity im each tank and are direct reading requiring a minimum
‘'of maintenance, See Section 7-80,
9-30-01 FUEL GAUGE REMOVAL
See Section 7-80-01
9-30-02 FUEL GAUGE CALIBRATION
No fuel gauge calibration is required as the system has no moving parts,
See Section 7-80,

9-1
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9-40

9-50

9-60

MANUATL

TURN AND BANK INDICATOR

The turn and bank indicator or turn coordinator is an electrically-driven
gyro which requires no normal maintenance, Since the turn and bank indicator
is electrically-driven, it will only operate when the master switch is on,

HOURMETER

The hourmeter is controlled by a pressure-operated switch, installed in the
oil pressure gauge circuit. .As soon.as .the.engine.oil pressure builds up

to 15 psi, the switch is activated completing the electrical circuit through
the hourmeter. This reading is indicative of the true engine time.

TACHOMETER

Thg tachometer is connected directly to the engine by a flexible shaft, The
tachometer indicates the engine speed and includes an odometer for recording
the time of engine operation,

9-70 TURN AND BANK INDICATOR TROUBLE SHOOTING “T
TROUBLE PROBABLE CAUSE REMEDY
Pointer fails to re- Blown fuse Replace with properly
spond or indicate rated fuse
correctly '

Defective wiring Isolate with ohmmeter,

01l too thick in Replace instrument
indicator
Excessive friction in Replace instrument .
gimbal bearings I
No;éy gyro Voltage too high Check voltage and
- adjust accordingly
Loose or defective rotor keplace instrument
bearings

check and repair or
replace defective

wires
Defective mechanism Replace instrument
Low voltage Check for proper voltage

and adjust accordingly

s
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9-80 OIL PRESSURE GAUGE TROUBLE SHOOTING

TROUBLE PROBABLE CAUSE REMEDY

N —

No indication Insufficient oil Check oil supply and
fill as recommended

Obstruction in pressure Remove all fittings and
line lines, starting at engine
and inspect and clean

as required

Defective gauge Replace gauge

High or low Defective gauge Replace gauge
indication .

0il pressure relief Check engine pressure
valve out of adjustment with a calibrated gauge
and correct pressure
setting as required

9-90 OIL TEMPERATURE GAUGE TROUBLE SHOOTING

TROUBLE | PROBABLE CAUSE REMEDY

No indication ' Blown fuse Replace with properly
rated fuse

No indication, high Gauge not grounded Check gauge ground
or low indication connection and perform
necessary repairs

Defective wiring Check system with
ohmmeter and perform
necessary repairs

Defective gauge A Temporarily substitute
a 28,5 ohm resistance
for the probe, If gauge
does not read 245°F (Red
Line), replace gauge,

Defective gauge Replace gauge

Defective probe Replace probe

Low indication Low voltage Check voltage and
: adjust accordingly

)



GRUMMAN AMERICAN SERVICE
' MANUATL

9-100 HOURMETER TROUBLE SHOOTING

TROUBLE

PROBABLE CAUSE REMEDY

Not recording Blown fuse Replace with properly rated
fuse

Defective wiring - . | Check with ohmmeter and '
correct as necessary

<

Obstruction ia line Starting with restrictor
(oil pressiure gauge will fitting in engine, remove
not be indicating) all fittings and lines and
inspect and clean as neces-
sary
- Defective instrument Replace'instrument
Defective-preésure switch ' Répléce_switph’

-~

é-llO MAGNETIC COMPASS TROUBLE SHOOTING

! TROUBLE PROBABLE CAUSE REMEDY
" Excessive error Compass not compensated Compensate instrument
External interference Locate interference and
eliminate or shield

9-120 TACHOMETER TROUBLE SHOOTING

TROUBLE PROBABL:? CAUSE REMEDY

Pointer not moving Defeztive instrument Replace instrument

Broken drive shaft Replace flexible drive shaft
Pointer fluctuates Dirt in instrument Replace ingtrument

excessively Severely bent or broken Replace drive shaft
drive shaft
Defective instrument " | Replace instrument
Odometer not re- Defective instrument Replace instrument

cording
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9-5

Compass Correction Card
Compass '

Airspeed Indicator '
Aircraft Registration Number
Horizon Gyro (opt.)
Altimeter

Omni Head (opt.)

Radios (opt,)

Radio Selector Switches (opt.)
Instrument Cluster

Suction Gauge (opt.)
Hourmeter (opt.)

Map Compartment

Spare Fuses

Fuses & Circuit Breakers
Vent Control (RH)

Vent Louver (RH)

Transponder (opt,)

Parking Brake Control

Cabin Heat Control

Engine Primer

000000000

SERVICE

MANUAL

O~

~ Instrument Light Rheostat

Mixture Control .
Throttle Control

"Carb Heat Control
- Tachometer

Individual Circuit Controls
Vertical Speed Indicator (opt.)
Vent Louver (LH)

Directional Gyro (opt.)
Starter Button

Turn & Bank Indicator (opt.)

Master Switch

Ignition Switch
Vent Control (1LH)
Head Phone Jack

"Clock (opt.)

Figure 9-1, Instrument Panel (AA-1B shown)
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Microphone Jack Ash Tray -

Flap Switch Fuel Selector
Elevator Trim Tab Position Indicator Elevator Trim Wheel
Flap Position Indicator Seat Belt Holders.

Figure 9-2 Console (AA-1 shown)

9-6
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-130 PITOT AND STATIC SYSTEM

LR b
e

The pitot and static systems consist of metal and plastic tubing which convem

ram alr pressure and atmospheric pressure to the alrspeed indicator, vertical
speed indicator and altimeter, ¢

F
A

Ram air pressure is picked up by the pitot tube, located under the left wing
tip. From the pitot tube, a line runs along the 1eading edge of the wing
to the wing root and then to the instruments, ,

ERCI K IR PP A O A “JW’#{-

-
5

L8

‘The pitot line should periodically be disconnected inside of the wing root
in order to drain any moisture accumulation,

The static system, consisting of a static port on each side of the aft
fuselage, conducts atmospheric pressure to the instruments, The line which
runs from the ports to the instruments incorporates a moisture trap located
behind the left rear seat upholstery side panel,

It is recommended the moisture trap drain be serviced at each static system
test, or more often, if fluctuations are observed in instruments connected

to the static system, or if moisture is noted inside the cover glass of the
air speed indicator.

9-130-01' PITOT SYSTEM LEAKAGE TEST

a. .Insert a rubber hose over the pitot tube, -
b. Apply pressure by closing the opposite end of the tubing and slowly
rolling it wup until the airspeed indicator registers between 120-150
-mph, '
; c. Secure the hose,
d. After two to three minutes, recheck the airspeed indicator. Any leak- -
age in the system will result in a lower airspeed indication. If the
reading has decreased more than 1 mph per minute, an undesirable leak
exists somewhere in the system, :
e. If a leak does exist, recheck and retighten all the fittings in the f
system and apply thread sealant sparingly as required. -Take special
; notice of the pitot line in the wing root and replace the hose if it .
3 .. appears. to.be deteriorated. !
% f;'.Répeat the.above test, .
? CAUTION :
i Never apply suction to the pitot tube unless the airspeed indicator is §
by disconnected. £
A



GRUMMAN AMERICAN

o SERVICE

o~
AA1-0001 thru AAl1-0326
‘- Y
J
AA1-0327 & On,
AAl1A-0001 & On,
AA1B-0001 & On,
1, Pitot 4, Altimeter
2, Static Ports S5, Vertical Speed Indicator
3. Airspeed Indicator - 6., Moisture Trap Drain

Figure 9-3, Pitot and Static System

9-8
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9-130-02 STATIC SYSTEM LEAKAGE TEST

9-9

NOTE

FAR 91,170 requires that static systems and altimeters be checked every
24 months for IFR. The most common method of testing static system is

covered in FAR 43, Appendix E, "Altimeter System Test and Inspecticr.”

Additional information may be found in FAA Advisory Circular No. AC
43-203A. An approved alterrate method ie listed below,

:

b.

Ce

d.

8.
h,

i,

3.

Figure 9-4A and 9-4B shows an outline of the wing contour and a series of

Altimeter must be tested and approved by an appropriately rated
repair facility per FAR Part 43, Appendix E, prior to aircraft
system test,

Seal off one static port opening with plastic tape. This must
provide an air tight seal.

Attach a source of suction to the remaining static port,

Slowly apply suction until the altimeter indicates a 1,000-foot
increase in altitude, ’

Secure the suction source to maintain a closed aystem, Leakage ;;:2\
shall not exceed 100 feet of altitude lost per minute, as : "
indicated on the altimeter,

If the leakage rate exceeds 100 feet per minute, tighten all
connections and add sealant sparirgly to the fittings as required,

Repeat the above test,

If the leakage rate is still too high, disconnect the static lines
from the individual instruments,

Proceeding one at a time, and using suitable fittings, connect the
lines together so that the altimeter is the only instrument still
connected to the static pressure system,

Repeat the leakage test to determine whether the static pressure
system or the removed instruments are the cause of leakage. If

the instruments are at fault, they uust be repaired by an "appro-
priately rated repair station" or replaced. If the static pressure
system 18 at fault, use the above procedure given in a. through e.

cavrrIovwn

Never apply poeitive pressure to the static system unless all
ingtruments are disconnected.

parallel lines, To check the proper alignment of the pitot tube, make a
template conforming to the lines shogn. The pitot tube is properly aligned
when parallel to one of the lines *7 .
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19-140 PITOT AND STATIC SYSTEMS TROUBLE SHOOTING

N

TROUBLE

Airspeed indicator fails
to indicate

Airspeed indicator
fluctuates or indicates
incorrectly

Altimeter fails to
operate

Altimeter fluctuates

Verical speed indicator
fails to operate,
fluctuates or reads
incorrectly

SERVICE
|\] i'\ N l lt"\ I,

' PROBABLE CAUSE

Obstruction in pitot or
static lines

Pitot line kinked or
disconnected :

Leak in pitot or static

systems

Defective instrument

Instrument leakage
Clogged static line

Defectivé instrument

Instrument leakage
Defective instrumeunt

Leak-in static system

Obstruction in static
lines

Defective instrument

Instrument leakage

Check all lines and fittings
for obstruction and clean
as necessary

Check all pitot lines and
repalr -as required

Tighten all connecticn
and cesr ‘system uncil no
leakage is evident
Replace instrument

Test instrument individually
and replace if necessary

Check all lines and fittings
and blow out as required

Replace instrument - - -

Test instrument individually
and replace if necessary

Replace instrument -

Tighten all comnections and -
test system until no leakage
is8 evident

Remove, inspect and clean
all static lines

Replace instrument

Test instrument individually
and replace if necessary

9-12.
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9-150 HEATED PITOT TROUBLE SHOOTING
TROUBLE |1 PROBABLE GAUSE
Pitot fails to heat Blown fuse Replace with properly
' rated fuse
Defective wiring ‘Check with ohmmeter and
repair as necessary
Heater element burned out | Replace element
9-160 VACUUM SYSTEM
The vacuum system consists of an engine driven vacuum pump, vacuum
regulator, filter, directional gyro, horizon gyro and a suction gauge,
plus necessary tubing and fittings. Since the vacuum pump is of the
dry type, no oil separator is required,
KL
FAAY
LI ) .
AA1B-0256 and on. f——oo <L 4 AN
AA1-0001 thru AA1-0459
AAlA-0001 thru AA1A-0470
§ AA1B-0001 thru AA1B-0255
-~
1, Engine Driven Vacuum Pump . 4, Suction Gauge ' s’
2, Vacuum Regulator 5. Horizon Gyro
3, Vacuum Filter 6. Directional Gyro

Figure 9~5, Vacuum System (Optional)

9-13
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SERVICE
MANUAL]

The amount of vacuum being pulled through the instruments is determined by =~ -

the vacuum regulator. Located behind the instrument panel, the vacuum

‘regulator should be adjusted to indicate 4.6 - 5.4 inches of mercury. .-

This pressure is indicated on the suction gauge which is conmected to
the horizon gyro. h : ' : ,

NOTE

To obtain proper adjustment of the vacuum, adjuet with the engine running
at 2100 - 2400 rpm,

The vacuum filter ig also located behind the instrument panel. It should
be checked periodically and the media replaced if necessary. To replace
the media, eimply remove the filter from the airplane, remove the nut and
lock washer, and withdraw the filter element,

Figure 9-6, Vacuum Filter and Regulator

9-14
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.9-170

D et S o e e S L N Y SR T

VACUUM SYSTEM TROUBLE SHOOTING

] C PON .
PERFRE i

TROUBLE - i 1w %7+

f b osd e LT

PROBABLE “CAUSE -

TR IRS a0 NG

YL

fy PRI <

LR B TPRR A

Suction gaﬁge read-
ing excessively high

Suction gauge fails
to indicate

Gyros sluggish or
fail to operate

Directional gyro
precesses excessively

R Q ia IR T
Regulator not properly
adjusted

Disconnected line somewhere
in system

Regulator adjusted to closed
position

Defective gauge

Disconnected line or leak-
age somewhere in system

Low vacuum
Dirty filter
Defective instrument

Defective pump

. .
RS TR T A TS T F ACR- N A
PRARENR AR S .

......

FREN SRR A

Adjust vacuih.régiiators i

Check all lines for proper
and secure connections

Adjust vacuum regulator

Replace instrument

Check all lines for proper
and secure connections

Adjust vacuum regulator
Replace filter element
Replace instrument

Replace pump

9-180 FUEL GAUGE TROUBLE SHOOTING -

9-15

SEE SECTION 7 - FUEL SYSTEM TROUBLE -SHOOTING

L

P e evers 2
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9-190 LIMITATIONS AND OPERATING RANGES OF INSTRUMENTS

SERVICE

MANUAIL

Suction
Normal Operating Range

Tachometer
Normal Operating Range
Idling

4,6-5.4 In.Hg,

2000-2600 RPM
600-650 RPM

4.6-5.4 In.Hg.

2000-2600 RPM

600-650 RPM

INSTRUMENT AA-1 AA-1A HiAéplB
Airspeed Iudicator
« Maximuin Glide or Dive, ™"

Smooch Air 195 -195 195
Caution Range 144-195 144-195 144-195
Normal Range 69-144 . 63-144 64-144
Flap (pvrating Range 66-100 60-115 61-115
Maneuvering Speed -

Normal Category 125 120 N.A,

Utility Category 132 127 135
Maximum Canopy Partially

Open 130 130 130

Ammetel
Norm.l Operating Range Steady Chg, Steady Chg. No Steady
Discharge
0il Temperature
Normul Operating Range Green Arc Green Arc Green Arc
Maximum Allowable 245° (Red 245° (Red 245° (Red
Line) Line) Line)
0il Pressure
Mindmum Idling 25 PSI 25 PS1I 25 PSI
Normal Operating Range 60-90 PSI 60-90 PS1 60-90 PSI
Maximum Allowable(Operating) 90 PSI 90 PSI 90 PSI
Start and Warm=up Maximum 100 PSI 100 PSI 100 PSI
Fuel Pressure
Normal Operating Range 0.5-8 PSI 0.5-8 PSI 0,5-8 PSI

4,6-5.4 InHg,

2000~2600 RPM
600-650 RPM

9-16
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SECTION X
STRUCTURAL REPAIR
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GENERAL

This information should be used in conjunction with the AC 43,13-1
"Acceptable Methods, Techniques and Practices - Aircraft Inspection
and Repair". Information contained herein is applicable to repair of
damage where replacement of the damaged assembly is considered either
unnecessary or impractical. If some doubt exists relative to repair
not specifically covered, consult the Customer Service Department,

Field repairs of bonded structures can be made using rivets. Flush
riveted repairs can be made in both sheet metal and honeycomb areas.
These repairs are normally covered with an epoxy filler to maintain
surface contour and smoothness. Bonded repair shall be performed per
approved Grumman American Aviation Corporation Specifications,

NOTE

See Section 2-100-02, "Bondline Damage, Inspection Procedures & Repair",
for normal matntenance of bondlines.

TOOLS, JIGS, AND FIXTURES

Very few special tools are required for normal maintenance on these
aircraft, Standard shop tools (including a torque wrench and micro-
meter) are adequate. Required special tools, jigs, and fixtures may
be procured through the Grumman American Customer Service Department,
A listing of these special tools is in Section 2-Servicing.

"\)

MATERIALS

" Structural repairs should be accomplished using identical material to

that being repaired (i.e., .032 2024~T3 Clad Aluminum). Figure 10-14
shows the various materials utilized and should be used in determining
type of material for all repair work, If material shortages make
substitution necessary, 2024-T3 in most cases can be substituted for any
other aluminum alloys. However, it is important that the 2024-T3 aluminum

contain an aluminum coating (designated as "Alclad") for corrosion
protection,

SERVICE KITS

Available through the Customer Service Department is Service Kit #SK-102,

which is a potting kit and includes REN RP-4032A*% Resin and REN RP-4032A

Hardener plus instructions for proper preparation and application. Also

available is Service Kit No. SK-125, which is a bondline repair kit and

includes the materials (except distilled water, MEK, alcohol, and metal

conditioner), for the repair of delaminated metal to metal bond joints. s
See Section 2-100-02 for proper application of SK-125, : o

*REN RP-4032A available through:
REN Plastics Inc,
Lansing, Michigan 48909
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SHEET METAL REPAIRS - RIVETED -

Damage to skin, ribs, and frame areas can generally be repaired during normal
sheet metal repair techniques. These are covered in AC 43,13-1, Several
typical repairs are also shown in Figures 10-1 and 10-2, Complete fuselage

sections can be replaced using standard rivet practices as shown in Figures

10-12 through 10-15, 10-18 and 10-19,

Local wing skin damage can be satisfactorily repaired using rivets. However,
if extensive wing skin damage exists, it is recommended that the complete skin
panel be replaced. This opeéeration can be accomplished by the factory. The
Customer Service Department should be contacted for additional information.

HONEYCOMB PANEL REPAIRS -~ RIVETED

Damage to honeycomb panels can be repaired by removal of the material, sealing
any exposed honeycomb core with sealant* and splicing in of new repair parts,
The splice can be installed with rivets and can be made flush with the external
surface 1f desired. Representative repairs for damaged honeycomb panels are
shown in Figures 10-3 through 10-11,

Minor damage to one face sheet of a honeycomb panel which is confined to an
area of 1.0 inch or less in diameter, and located in a non-critical area, can
be repaired by smoothing sharp edges in the damaged area, sealing any exposed
honeycomb core with sealant* and filling with an epoxy filler, .

Minor damage to a critical area which is equal to or less than 1.0 inch in
diameter can be repaired by removal of the damaged face sheet, sealing any
exposed honeycomb core with sealant*, application of resin filler, and
installation of a doubler plate. Service Kit #SK-102 includes an acceptable
resin filler with resin, hardener, and instructions for preparation and
application, It is available through the Customer Service Department. A
representative repalr is shown in Figure 10-3,

Damaged areas greater than 1.0 inch in diameter or including punctures through
both face sheets will require removal of the damaged area and insertion of a

honeycomb repair section. Typical repairs are shown in Figures 10-4, 10-5, and
10"6 3

Extensive honeycomb panel damage, such as nose gear attachment failure can be
repaired by splicing in new honeycomb repair assemblies supplied by the Customer
Service Department. Figures 10~7 and 10-10 include an example of such a repair,

When making honeycomb panel repairs which require splicing of the bonding strap
angles located at the lower corners of the fuselage, the splice must be so
designed to maintain the continuity of the angles from the original panel into
the repair panel. This can be achieved with angles riveted over the bonding
strap angles across the splice. This is shown in Figure 10-8. The length of
the external splice angle can be increased as required for appearance purposes.

* PR1436GB-2 Inhibited Sealant is approved and is available
through Products Research and Chemical Corporation, 2919
Empire Avenue, Burbank, California or through the Customer
Service Department.

10-2
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10-60 HONEYCOMB PANEL REPAIRS - RIVETED (Continued)

All riveted honeycomb repairs must include some means of sealing the repair
joint from external moisture. This protection is provided by PR1436GB-2
Inhibited Sealant*, Epoxy filler may be used to smooth the repalr prior to
painting, = :

All honeycomb edges and repalr faying surfaces should be coated with sealant*,
Also, all rivets should be dipped in sealant* prior to installation. After
completion of the repair, the repaired area should be coated with Zinc Chromate
Primer. ' '

10-70 REPAIR OF FORMED THERMO-PLASTIC PARTS

Repair of punctures may be accomplished by cutting out the damaged area,
removing the paint and installing an overlapping or flush patch of identical
material, A doubler may be added behind the patch if additional strength is
required, The bonding agent can be Methy Ethyl Ketone (MEK) or any commercial
solvent, - Cracks or voids may be repaired by applying a filler composed of
solvent and material shavings. Upon completion of the repair, sand the area
smooth and repaint.

Extensively damaged parts should be replaced.
10-80 ENGINE MOUNT REPAIR

Engine mount repairs should be accomplished in strict accordance with Part 43
of the Federal Aviation Regulatioms.

10-90 CONTROL SURFACE REPAIR

After repair and/or repainting of any control surface, it is necessary to check
the balance and adjust the mass balance weight as required to bring it within
tolerances as follows:

Elevator P I ) +32 in,-oz..
- Rudder evesssnssnsassssasssseey O to +32 in.-oz.
Ailerons R AR TN -16’t0 +20 in-"OZ-

_ A control surface which is leading edge heavy is referred to as "overbalanced"
and referred to by (-). Refer to Section 5 for Control System Balancing and
Rigging., o

10-100 NON REPAIRABLE PARTS

The following parts are not repairable and must be replaced if damaged:

a. Center Spar
b. Wing Spar - :
c. Main Gear Leg (If damage exceeds allowable per section 4-10-02.

*PR1436GB-2 Inhibited Sealant is approved and is available
through Products Research and Chemical Corporation, 2919
Empire Avenue, Burbank, California or through the Customer
‘Service Department,

10-3
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10-100

10-105

10-110"

NON REPAIRABLE PARTS (Continued)

d. Nose Strut
e, Nose Gear Torque Tubes

RIVET SUBSTITUTION

Rivets of higher strength than those called out may be used on any structural
repair,

PRIMARY STRUCTURES

The following portions of the aircraft are primary structures,

A,

B.

C.

D.

Fuselage

1, Engine Mount
2. Engine Mount Extrusions

3. Lower Fuselage Honeycomb Corners (4" of floor and 4" of gside panels)

4, Upper 4" of Fuselage Honeycomb Side Panels

5.. Center Spar

6. Center Spar Attach Collars

7. 'Nose Gear Assembly
8. Main Gear Assembly

9. Aft Fuselage W.L. 49,00 Stiffener Flanges
10, Aft Fuselage Lower Corner Flanges
11, Aft Fuselage Bulkhead (Stabilizer Spar Attach)
12, Horizontal and Vertical Stabilizer Forward Attach Fuselage Bulkheads
13, Forward Turtleback Bulkhead

14, Aft Fuselage/Cabin Honeycomb Side and Bottom Bond Joints

Control System

~ 1. All Components

Wing

1, Wing Main Spar
2, Wing Main Spar Doublers

Empennage

1., Stabilizer Rear Spars
2, Stabilizer Front Spars

Control Surfaces

1, Support Brackets

" 2, Balance Weight Supports

3. Torque Tubes

10-4
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/
GENERAL NOTES
« Use 1/8 inch diameter countersunk Cherry rivets (CR162) or equivalent,
Use bucked rivets with caution to prevent nearby bond damage,
2, Surface contour must be maintained. Upon completion of the repair,
use an epoxy filler as necessary and sand smooth, B
3. This repair can be completed in the area of wing ribs by installing
the doubler in two pieces, one on each side of the rib flange,
Dimple lholes in wtﬁg
skin 5/8" Rivet
spacing (typ.)
Countersink all holes
in doubler
/
-
1!~
/ *
1 o~
7+ -.
II’ ’ ,_;/
1! 1
%
w+!
3L\
kepair doubler- 2024-13 Alclad N A7
.040" in thickness
? Trim out damaged area
Dimple lioles
in filler
Leading edge skin
— Origihal Parts
- | Repair Parts
Filler- Same material & thickness
as skin
-

Figure 10-1, Leading Edge Repair (Riveted)
10-5 '
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GENERAL NOTES

1, Use 1/8" diameter Cherry rivets (CR162, CR163) or equivalent. Use
bucked rivets with caution to prevent nearby bond damage.
Repair parts shall be 6061-T6 or equivalent., Doubler thickness
shall be ,032" (Spar collar thickness is ,040").
Install all rivets with wet zinc chromate primer,

After completion of the repair, the repaired area should be coated
with zinc chromate primer.

3/4" Rivet spacing(typ.) ——o-l I-.— |
Flange & Web I

o
- ————

Eoub ler

. SECTION A-A

Doubler

SECTION B-B - SECTIiON -C=C-
(] original Parts SRR

Repair Parts

' Figuré--lo-z; Wing Rib Repair (Riveted) . .
10-6
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GENERAL NOTES

Use 1/8 inch diameter Cherry rivets (CR162 and CR163) or equivalent.
Refer to AC 43.13-1, Figure 2,22 for doubler and rivet pattern di-
mensions. Doublers for riveted repairs shall be .040 2024-T3 alclad
aluminum, .

Seal any exposed honeycomb core with PR1436GB-2 ‘Inhibited Sealant.
Coat all parts with zinc chromate primer,

Dip all rivets in PR1436GB-2 Inhibited Sealant prior to installation.
After completion of the repair, the :epaired area should be coated
with zinc chromate primer,

Fair external doubler periphery with vpoxy filler to maintain a smooth
surface.

-~ DOUBLER

-

Clisgy

1.0 DIA. MAX.”

& /4 el

o -r

\X \ —— RESIN FILLER- SEE
. INHIBITED St ALANT - - SLRVICE KIT (SK‘lOZ )

SECTION A-A

Figure lU-3. Honeycumb Repair, External Doubler (Riveted)

O
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~
GENERAL NOTES :
1. Use 1/8 inch diameter Cherry rivets (CR162 and CR163) or equivalent.,
2, 'Rivets should be installed through the doubler and repair section
(both sides) such that maximum distance between any two rivets is
1.5 inches.
3. Refer to AC 43.13-1, Figure 2.22 for hole diameter limitations and
corresponding rivet patterns. Doublers for riveted repairs shall
be .040 2024-T3 alclad aluminum,
Seal any exposed honeycomb core with PR1436GB-2 Inhibited Sealant,
Coat all parts with zinc chromate primer.
Dip all rivets in PR1436GB-2 Inhibited. Sealant prior to imstallation.
After completion of the repair, the repaired area should be coated with
zinc chromate primer,
Fair external doubler periphery with epoxy filler to maintain a smooth
surface.
HONEYCOMB
REPAIR SECTION
Vi

DOUBLER

INHIBITED SEALANT
COUNTERSINK DOUBLER

" EXTERNAL DOUBLER

[ | '<[f'.:;§ AL L EET 1] 3

HONEYCOMS ) ANTERNAL DOUBLER
REPAIR SECTION

~* Figure 1054."Honeycomb:8epéif, External Doubler-(Riveted) -

10-8
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GENERAL NOTES

1. Use 1/8 inch diameter Cherry rivets (CR162 and CR163) or equivalent.

2. This repair is satisfactory for most honeycomb repairs which require
new panel sections to be spliced into existing structure.

3. External doubler shall be ,040 .2024-T3 alclad aluminum or equivalent
and internal doubler shall be' .032 2024-T3 alclad aluminum or equivalent,

4., Seal any exposed honeycomb core with PR1436GB-2 Inhibited Sealant.

5. Coat all parts with zinc chromate primer,

6. Dip all rivets in PR1436GB-2 Inhibited Sealant prior to installation,

7.. After completion of ‘the repair, the repaired area should be coated with

© 2zinc chromate primer,

8. Fair external doubler periphery with epoxy filler to maintain a smooth
surface,

9. Timensions are typical for most honeycomb repairs using external doublers.

) 1 TYREDGE MARGIN
RIVET SPACING % TYR—

~DOUBLER

INHIBITED SEALANT

HOR:: vCOMB

REPAIM tC '|0N>/

INHIBITED SEALANMT —

S~ DOUBLER

COUNISINK uouate/ . EXTERNAL DOUBLER—ﬂ\
T lt. J_l s _'I_: 2l ok 4 , |
o ' N REPAIR SECTION .-
- 20" _l - INTERMAL DOUBLER—--- INHIBITED SEALANT
e SECTION A-A

L3 N .
Figure 10-5. Honey. :mb Repair, External Doubler (Riveted)
20-9
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GENERAL. NOTES

1. Use 1/8 inch diameter Cherry rivets (CR162 and CR163) or equivalent.

2. Remove damaged portion of external face sheet, and 1.0 inch of honeycomb
core and internal. face éheet around periphery of hole in external ‘face
sheet, ‘

3.  In general, repairs of this type are not restricted as to size or shape'
however, rectangular, circular, or oval shapes with generous corner radii
"(1/2 inch minimum) are desirable for éase of installation.

Obtain repair section material with ,040 face sheet through Customer
" Service Department,

5. Seal any exposed honeycomb core with PR1436GB—2 Inhibited Sealant.

6. Coat all parts with zinc chromate primer.

7. Dip all rivets in PR1436GB-2 Inhibited Sealant prior to installation,

8. -After completion of the repair, the repaired area should be coated with
zinc chromate primer.

9. Fill external surface with epoxy filler and sand to maintain smooth surface.

040 FACE SHEET
S

\(/- RIVET SPnCING,

APPROX. .50

HONEYCOMB
REPAIR secno REMOVE DAMAGED SKIN
INHIBITED SEALANT AT
A n_ %)

EXTERNAL FACE SHEET

e EDGE
MARGIN

"HONEYCOMB
REPAIR SECT ION\ INHIBITED SEALANT

T
! QX g0 SN o .
- % 4 &
" - e
¥ .. e o >
> 3 3
i < P . 2 peer. T 1

EPOXY FILLER —EXTERNAL
FACE SHEET

COUNTERSINK REPAIR
SECTION & DIMPLE

016" FACE SHEET SECTION A-A

Figure 10-6. Boneycnmb'Repair, Flush (Riveted)
10-10
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GENERAL NOTES

1.

2.

Use 1/8 inch diameter Cherry rivets (CR162 and CR163) or equivalent.
Use bucked rivets with caution to prevent adjacent bond damage,

This repair can be made using (a) external doublers as shown in
Figure 5, (b) rectangular sections of honeycomb the length of the .
repair splice similar to section A-A of Figure 6, or (c) the sheet
metal pan and doubler method as shown below,

The external doublers are recommended for repair splices in the fire-
wall and floor honeycomb panels. This allows the honeycomb panels
to be butted enhancing ease of repair. The decision on whether to
use an external or flush repair on the fuselage side panel depends
on ‘individual -preference.

Pan and doubler material will be .063 2024-T3 alclad aluminum or

equivalent. Preformed pan sections can be obtained through the
Customer Service Department.

To prevent distortion, carefully support outer face sheets of honey-
comb panels while removing core material.

Rivet spacing 1/2 inch typical, Countersink rivets. Countersink pan
and dimple honeycomb face sheet.

Seal any exposed honeycomb core with PR1436GB~2 Inhibited Sealant.
Coat all parts with zinc chromate primer.

Dip «ll rivets in PR1436GB-2 [nhibited Sealant prior to installation.
After completion of the repair, the repaired area should be coated
with zinc chromate primer. <N,

Prefabricatecl
Honeycomb _
Repair Section

Part No, 904001-%01

PAN & DOUBLER SPLICE

e

ALL DIMS. TYP.

_.. K% o ‘.::.. Eos ) . .
A illiffiiin
_l////, CRUSH FACE SHEET &
INHIBHED SEALANT it . CORE TO PROVIDE FIT

EXTERMAL SURFACE e [[Qﬂ AA

- S PR ]
a I _l

BEND RADIUS .16 TYP. L‘— L6 —

PAN ( 0763 2024-T3 ALCLAD ALUM. SHEET)

Figure 10-7, Honeycomb Repair - Forward Fuselage Sectlon (Flush Riveted)

10-11
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GENERAL NOTES

1. Use 1/8 inch diameter Cherry rivets (CR162 and CR163) or equivalent.

2, Splice angle material shall be 2024-T3 alclad aluminum. Where counter—
sunk rivets are to be installed, angle thickness shall be .040 inch.
Otherwise, .032 inch thick material is satisfactory.

3. Form splice angles as shown in diagram below. -

4. Seal any exposed honeycomb core with PR1436GB-2 Inhibited Sealant.

5. Coat all parts with zinc chromate primer.

6. Dip all rivets in PR1436GB-2 Inhibited Sealant prior to installation.

7. Install a minimum of 8 rivets on each side of splice.

8. 1If splice angle length is increased, rivet spacing may be increased

' proportionately up to 1.0 inch maximum.

9. After completion of the repair, the repaired area should be coated with
zinc chromate primer,

Model AA-5
Honeycomb
. Repair Section
Part No. 904001-501

,——— SPLICE LOCATION

RIVET SPACING .50 —| —.25

RIVET PATTERN IS5 THE SAME
FOR BOTH LEGS OF ANGLE

4.0

SPLICE ANGLES

&

j{ ' R e R —~INHIBITED SEALANT

BONDING STRAP ANGLES

JION A-A

Figure 10-8. Bonding Strap Angle Splice (Riveted)
10-12
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+IELD REPAIR NOTES

‘ Honeycomb crushed & torn
/—; in this area.

PURPOSE: This data specifies the repair details for the repair of damaged honeycomb
in the area adjacent tu the two lower engine mount extrusions.

C
-
ITEN NO. DESCRIPPTTON MATERIAL

Block .484 x 1.% x 9.6 20La=16 or 2024-18
Block .484 x 1.7 x 9.6 2014-Tb or 2024-1)

Spacer t = 025, trim
to fit under item 4. 2024-T3 Alclad

Splice Sece Section B-B  ° 2024-T3 Alclad

Spacer t© = .09, trim
to fit under item 6. 2024-T3 Alclad

Splice See Section D-D 2024-T7% Alclad

Reinforcement t = .0HO
See Section' C-C 2024-7T73 Alclad

View B-B, C~C, & D~D on following page.

NOTE. :
Nose gear torque
tube not shown.

SLCTIUN Ay Looking Aft (Firewall Removed)

GENERAL NOTES :
1. Coat all parts with zinc¢ chromate primer,
2. Seal any exposed bondlines .nd honeycomb core with PKLl436GB-2 Inhibited

Sealant,

4o Dbip all rivets in PRI436CGB-? Lnhibited Scalant prior to lustallation,

¢ New engine mount extrusions are required,
Fill over rivet heads on exterior areas with filler and smooth before
painting.
Carefully clean away all rcemaining adhesive before riveting Ln repair
sections, Use fine grain sand paper, Coat any remaining exposed
bondlines with PR1436C8-2 Inhibited Sealant,
After completion of the repair, che repaired area should be coated with
zinc chromate priwer,

Figure 10-9, loneycomb Repair, LoweriEnglne Mount Area

10--13
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Fit -5 Spacer under
-6 Splice (t= .050") -6 Splice. -

BEHEIEIL

SECTION D-D View Looking Down _

-7 Reinforcement

® ® o
O ® ® o o
[ ® o o o

k2202

12.5" -

SECTION C-C View L.oakiilz'Out.board

© -3 Spacer, to ‘it — -4 Splice
-4 Splice (t= .050")
(Cross Hatched Area)

lea——— 10 Rivets Equally Spaced |__5 Rivets .-
> 12.5" ". Equally Spaced
SECTION B-B View Lookini_l_lp ‘ .

MS426AD4~14 Double Countersunk as shown, page 1.
CR2248-4-2 Located as shown 34 req'd.
MS426AD4-16 10 req'd.

CR2249-4~3 27 req'd.

MS426AD4-12 18 req'd.

CR2249-4-2 48 req'd.

Figure 10-9. Honeycomb Repair, Lower Engine Mount Area (Continued) 10-14
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"PURPOSE: This data specifies repair details for the repair of damaged
honeycomb in the area adjacent to the two upper engine mount

extrusions.
rTa o e
- 1, Doubler .062 2024-T3 | oy INHIBITED SEALANT
A LI I (LT
2. Filler 484 x 1,50 x 7,75 2024-T3 S 0—o0—0 _}
(Alternate-Use ,125 thick 2024-T3 laminated) H|f? 5’| : L IR O
HONEYCOMB FIREWALL (REF.) 0—0—0— - } ‘
L
o 2,75 —of fea—,25
ow.seg |
ﬂ:' - ft——— 3, 25—t
: FUSELAGE STATION
.00 (REF.) SECTION A-A
-—A
2500 _ INHIBITED SEALANT

A% LI AT AT g

HONEYCOMB SIDLL PANLL (I(LF-)-/

102069-1 SUPPORT

TOP VIEW

A {K.H, SIDL)

6.37 (8 EQ. SPACES)———tod |ue— 38

-

0000006 o997 ﬂ
DOOOOOO O @ EO_(I)——O—O—O' 2.0
jiREReNpe===

5.00 -o O_O_o_o_é_ | é/ /O =1 ). SPALLS
AP Pes
(g/' Q= T —L.zs ’
=0 CR2249-4~2 RIVLT-CHLKRY = J
e 100 (11 EQ. SPACLS) . pel—_ 2
L——~- —————— LD e —— -—J
SIDE VIEW
GENERAI - NOTES (HH LOUK NG |

1. Car: :fully clean away all remaining ¢ Nesive with fine sandpaper before
riv:ting in repair sections. Coat-u:; remaining exposed bondlines with
PR1:36GB-2 Inhibited Sealant.

2. Coat all parts with zinc chromate primer,

3. Seal any exposed bondlines and honeycomb core with PR1436GB-2 Inhibited
Sealant.

4, Dip all rivets in PR1436GB~2 Inhibited Sealant prior to installation,

5. New engine mount extrusions are required.

6. Fill over exterior bolt heads with filler and smooth before painting.

7. Drill new engine mount holes in extrusions.

8. After completion of the repair, the repaired area should be coated with

zinc¢ chromate primer,
R AN _ _

Figur: 10-10., Honeycomb Repair, Upper Engine Mount Area
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FIELD REPAIR NOTES

Station .50 gzanel

DI'RPOSE
To reelace the forward fuselage ( Station 50 ) honeycomb panel.

INHIBITED SEALANT

Use existing 102293-3 Angle

\—Use CR2249 4-1 Rivets, staggered 1"

vertical spacing. (4 places)

Use CR2248-4-1 —”
rivets, 1" vertical
spacing (4 places)

N -1 ANGLE 1"x 1.5", “ake
SECTION A-A Top View from 2024-T3 Alclad
t = .060, L = 1.7

-2 ANGLE 1"x 1.5", “ake

) ) ) from 2024- T3 Alclad
Use CR2248-4~1 _J_:—- €= 040", L = 17t
H

rivets, 1" vertical-
spacing (4 places)w\

. r—Use CR2249~4-]1 Rivets, staggered 1"
vertical spacing. (4 places)

INHIBITED SEALANT Sl X X X
1 ‘\'Use existing 102293-5 Angle x x X
VERTICAL STAGGERED

GENERAL NOTES. SECTION B-B Side View VERTICAL

1. Carefully clean away all remaining adhesive before riveting in repair
section., Use fine grain sandpaper. Coat any remaining exposed bond-
lines with PR1436GB-2 Inhibited Sealant,

2, Seal any exposed bondlines and honeycomb core with PR1436GB-2 Inhibited
Sealant.

3. Coat all parts with zinc chromate. primer.

4., Dip all rivets in PR1436GB-2 Inhibited Sealant prior to installation.

5. After completion of the repair, the repaired area should be coated with

zinc chromate primer. ' .

Fill over exterior rivets with filler and smooth before painting,

6.

e N
Figure 10-11, Honeycomb Panel Replacement (Station 50,0)
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PURPOSE: - To replace the entire aft fuselage aséembly using rivets,

FUSELAGE STATION PUSELAGE STATION
.50.,00 (REF,) : 216,726 (REF.)

166.726 + ,030—

FUSELAGE STATION
108,525 (REF.)

| REPLACEMENT SECTION

S
LOCATE WITH RESPECT TO FRONT SIDE OF HONEYCOMB FIREWALL
GENERAI, NOTES
1. Remove damaged aft fuselage section at fuselage station 104.0. Use
caution to prevent damage to the honeycomb at the joint area.
2, After damaged aft fuselage section is removed, carefully clean away
all remaining adhesive with fine grain sandpaper before riveting in
the repair section. Coat any remaining exposed bondlines with
PR1436GB~2 Inhibited Sealant.
Coat all parts with Zinc Chromate Primer,
Seal any exposed bondlines and honeycomb core with PR1436GB-2
Inhibited Sealant.
Dip all rivets in PR1436GB-2 Inhibited Sealant prior to installation.
F111l over exterior rivets with filler and smooth before painting.
After completion of the repair, the repaired area should be coated
with Zinc Chromate Primer.
N

OVERALL FUSELAGE DIMENSIONS

Figure 10-12. Aft Fuselage Replacement Riveted (Page 1 of 4)
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FUSELAGE STATION
104 ,000(REF, ) REPLACEMENT SECTION

N\

= 1

/—-q
o- 1 o%
‘o~ 96 %0

CR2248-4-2 RIVET-CHERRY
(13 REQD. EACH SIDE)

¥
Y

- ==

] 62—

- \—\,——4\((252268-6-1 RIVI:‘;II:H;:RRY
22 REQD. EACH SIUE
DETAIL A

—
—{¢tor—0—0—0—o0—o0

102296-2) GUSSLET (I..1,)
102296-22 GUSSE1 (K.H.)~

FUSELAGE STATION
104,000 (REF, )

]

2.10 (3 EQ. sm:ss)—-l ’-1-1.65 (2 EQ. SPACES)

O aorionaL HoLes

@ cuistin Holes

——1601-0410 RIVET-AVEX

DETA“. B (22 KEQL, EACH SIDE)

FUSELAGE SIDE ATTACHMENT DETAILS
VIEW SHOWING L.,H., SIDE

Figure 10-13. Aft Fuselage-Reéplacement-Riveted (Page 2 of 4)
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CR2249-4~) RIVET-CHERRY
(2 REQD, EACH SIDE)

TOP Vle / O lumn'xmlm}e HOLES -

(R.H. SIDE) 11K2249=4~2 RIVET-CHERKY ‘ EXISTING HULES
(3 REQD, EACH SIDE)

@ exasting wavers

CAMIFY FRACK (REF.)

FUSELAGE SKIN-SILE

CR2248=4=2 RIVLU=(YERRY
(Y REGQL. LACH SIDFE)

L.ZS

pot—-—, 29

714

" ——————d

CR2249-4~2 RIVET-CHERRY \ sl n E v le FUSLLAGE STATIUN
FUSLLAGE STATIUN

(b KeQD. EAGH SLOL) (R.li, SLUE LOUKING UUTBUARD) | 108.525(KEF.) -

104.00 (REF.) 3U2290~13 KELGFURCEMENT L0,

102296-14 REINFURCEMENT R.H, (SHUWN)

FUSELAGE SIDE-INSIDE REINFORCEMENT INSTALLATION DETAILS

Figure 10-14. Aft Fuselage~Replacement-Riveted (Page 3 of 4)
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-
P ~———
LLAGL STAT Lat | ~
TFUSLLAGL ¥ ol . . | ]
o, ome (KEEL) Q“"" LR o S =
: 3 o
‘ ~ e
' 1
o |1
g %—.I&
"
] BOTTOM VIEW
=
w
12 Mg AL SPALLS 3 ]
? > . L.Oue1Yr. )
-
r—.vmvv.)
FEXR YK
. b - -
‘ O 0 0 ©
e e = o
] | vk, Ajlefeceno
" | D LI J—
: — ﬁ-o °o
- e =W [o ° o 2.
TOP VIEW h—. — 10 bgIAL SPACES
holiy SI0E) PR N % I .

© et selan BOLL (8 KEQD,
R T US A S I L YT )
AleAre 1t WASHER (8 Kis .00

Inhibited Sealant

\o SECTION A-A

ITEM

1. DOUBLER-~-HONEYCOMI: SANDWICH MATL,
' (2 reqd.,) .50 tlik with ,016 face sheets

2, ANGLE - 2,00 x *,.0 x 6,25 x ,062 thk,
(2 reqd.) Mati., .024-T3 or equiv,

3. DOUBLER - 1.25 x 35,25 x ,062 thk,
' (2 reqd.) Matl, 2024-73 or equiv,

4. CR 2249-4-1 Rivet-Cherry (8Y reqd.)

5. CR 2249-4-2 Rijvet-Cherry (ot reqd,)

6. AES 201-1 Spacer (8 reqd,)

FUSELAGE BOTTOM- INSIDE DOUBLERS AND ANGLE INSTALLATION DETAILS

AR

Figure 10-15. Aft Fuselage Replacemeni:~-Riveted (Page 4 of 4)
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PURPOSE: To replace the entire aft fuselage bulkhead, using rivets,

FUSELAGE STATION
216,726 (REF,)

<+w——— 166.726 +.030
(TO FWD. FACE OF HONEYCOMB FIREWALL)

102301~501 BULKHEAD ASSY,
MODEL AA-5

1601-0410 RIVET-AVEX
(6 REQD,)

—

9 EQUAL SPACES

%~ .19(TYP.)
'—’J «50(TYP.)

QO abpITIONAL HOLES

GENERAI. NOTES .25(TYP.)

Carefully remove damaged

aft fuselage bulkhead.
Carefully clean away all re-
maining adhesive with fine
grain sandpaper before rivet-
ing new bulkhead in place.
Coat all joints with zinc
chromate primer prior to as-
sembly.

Install all rivets with wet
zinc chromate primer.

Fill over exterior rivets
with filler and smooth. MS20426AD4~5 RIVET
After completion of the re- (53 REQD.)
pair, the repaired area

should be coated with zinc

chromate primer,

@ ©ExisTING HOLES

2,00(2 EQ. SPACES) TYP.

Figure 10-16. Aft Fuselage Bulkhead Replacement - Riveted
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PURPOSE: To replace a torn out tail tie-down ring,
'DESCRIPTION

Angle Doubler 1.16 x .65 x 6.00 x ,090 thk.
Flush Patch 1,00 x 3,00 x ,090 thk,
MLS100B4-3 Huck Rivet (4 Req'd,)
MLS100B4-4 Huck Rivet (6 Req'd,)
MLS100B4-5 Huck Rivet (2 Req'd.)

NAS680-A5 Nut Plate

AN960-516L Washer

901033-1 Tie-~Down Ring

GENERAL NOTES
Cut out damaged area of aft bulk-
head lower flange as required.
Retain as much fuselage bottom
skin as possible.
Fabricate flush patch (Item 2) as
required to f1ll area removed in
Fabricate inside angle doubler
(Item 1),
Carefully clean away all remain-
ing adhesive in repair joint with
fine grain sandpaper. Coat any
remaining exposed bondlines with
PR1436GB~2 Inhibited Sealant,
Coat all joints with Zinc Chromate
Primer prior to assembly.
Install all rivets with wet Zinc .
Chromate Primer.
After completion of the repair,
the repaired area should be coated
with Zinc Chromate Primer,

Figure 10~17. Damaged Tail Tie~Down Ring Replacement

SERVICE

MANUAL

MATERIAL
. 2024-T3

2024~T3
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To replace the entire upper forward fuselage assembly using rivets.

Upper Forward Fuselage Assembly

Part No. 102295-501

1601-0410 RIVET-AVEX
(20 REQD.)

e o0e]

TYP,

10-23

)

1

.38 | 1.00 1 00—
: TYP, TYP.
CR2248-4~1 RIVET-CHERRY
(51 REQD, EACH SIDE)

GENERAL NOTES

1.
2,

3.
4,
5.

6.

Carefully remove damaged upper forward Fuselage Assembly,

Carefully clean away all remaining adhesive with fine grain sandpaper
before riveting new assembly in place.

Coat all joints with PR1436GB-2 Inhibited Sealant.

Dip all rivets in PR1436GB-2 Inhibited Sealant prior to installation.
After completion of the repair, the repaired area should be coated with
zinc chromate primer.

Fill over exterior rivets with filler and smooth before painting.

Figure 10-18, Upper Forward Fuselage Assembly Replacement - Riveged
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PURPOSE: To replace the entire upper aft fuselage assembly, using rivets,

Yol 68,010 .
r\\ —— l02294-%01 Fuselage Assembdly-Upper Aft F.S. 192,802 Ref, 7.8, 216,726
il
. .

1
7.3, 100,328

o
J
R — =y - ¢ o

.. L K3204626AD)-) Rivee
(186 Req'd)

20 Zgual Spaces 0.9) ~———any 28 Equal Spaces 0.91

$IDE VIEW
1801-0410 Riv et

16016410 River r
(2 Req’d each side) H “i ” 2 Req’e each stde) ar/
.46 1yp, B.s H 1n.r_

= ;;2;::ij - . l 8
L Pty p= Sy ¢ $
1 - SO P
_ AT : .

W20 fypomd ! KS UVG20AD)-4 Rivet H3.20626403-4 Rivee
23w o (= Req'd each e1de) (1 Req'd esch s1de) _‘I
~ gl
Max,
DETAIL A

laspection Cover Rivaut Locnl;a

IM-0A1C K
160l-ielo Niver ,,z-/ﬁ‘ 1601-0410 River i “ .,.-4:“'
12 Req'd each alde) 1 :: (2 Req’d each side)

K . .

— Wb, AV 00

2
S O28A03 ¢ Atver NS20426A03-4 Rivet :
oo (2 kg s each 010 (1 Req’d aach nide) & Mg

DETAIL D

GENERAL NOTES
- Carefully remove damaged upper aft fuselage assembly.
Carefully clean away all remaining adhesive with fine grain
sandpaper before riveting new assembly in place.
Coat all joints with PR1436GB-2 Inhibited Sealant.
Position new assembly per above dimensions and rivet in place. Install
rivets with wet Zinc Chromate Primer,
Fill over exterior rivets with filler and smooth before painting,

After completion of the repair, the repaired area should be coated with
Zinc Chromate Primer,

Figure 10-19. Upper Aft Fuselage Assembly Replacement-Riveted
' ' 10-24
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ITEM ITEM
NO. DESCRIPTION MATERIAL NO. DESCRIPTION MATERIAL

1 WING TIP FIBERGLASS 20 BULKHEAD .025" 2024-T42 ALCLAD
2 AILERON SKIN .020" 2024-T3 ALCLAD 21 SKIN .032'" 2024-T3 ALCLAD
3 WING RIB .025" 6061-T6 22 STIFFENER .032" 2024-T3 ALCLAD
4 AILERONRIB .50" HONEYCOMB 23 ANGLES .025" 2024-T3 ALCLAD
5 FLAP SKIN .020" 2024-T3 ALCLAD 24 SKIN .025" 6061-T4
6 FLAP RIB .50" HONEYCOMB 25 ACCESS DOOR .063" 6061-T4
7 WING SKIN .020"" 2024-T3 ALCLAD 26 FUSELAGE PANELS .50" HONEYCOMB
8 WING SKIN .020"" 2024-T3 ALCLAD 27 GUSSET .040" 2024-T42 ALCLAD
9 DOUBLER .020" 2024-T3 ALCLAD 28 COVER .020" 2024-T3 ALCLAD
10 WING ROOT FAIRING FIBERGLASS i 29 STABILIZER SKIN .020" 2024-T3 ALCLAD
11 FIREWALL .018" ALUMINIZED STEEL 30 STABILIZER TIP THERMO-PLASTIC
12 LOWER COWL .040" 6061-T4 31 BULKHEAD .080" 2024-T42 ALCLAD
13 NOSE COWL FIBERGLASS 32 SKIN 016" 2024-T3 ALCLAD
14 UPPER COWL .032" 6061-T4 33 TRIM TAB SKIN .016" 2024-T3 ALCLAD
15 BAFFLE .032" 5052-H32 34 TAILCONE THERMO-PLASTIC
16 BAGGAGE FLOOR  .032" 2024-T3 ALCLAD 35 SKIN .016" 2024-T3 ALCLAD
17 BULKHEAD .50" HONEYCOMB 36 RIB .50"" HONEYCOMB
18 BULKHEAD .032" 2024-T3 ALCLAD 37 STABILIZER RIB .025" 2024-T42 ALCLAD
18 SKIN - .020" 2024-T3 ALCLAD 38 BOTTOM SKIN .025" 2024-T3 ALCLAD

Figure 10-20. Airframe Materials Chart
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10-120 POLYURETHANE COATED AIRCRAFT STRIPPING

10~120-00

10-120-01

10-120-02

10-120-03

GENERAL

These directions are intended to establish procedures for stripping
polyurethane paint. The requirements shall apply to all polyurethane
coated aircraft manufactured by the Grumman American Aviation Corpora-
tion. Any deviation from or modification of these directions shall be
approved by the Customer Service Department,

Because paint strippers are formulated to remove a synthetic substance,
it must be understood that they are detrimental to all substances of the
synthetic family. For this reason, the following procedure has been
prepared and must be carefully followed to insure against damage to

synthetic components on the aircraft,

REFERENCE SPECIFICATIONS

MIL~R-25134B -~ Paint and Lacquer, Solvent Type Remover. :
APS-1057 (GAAC) - Application of Protective and Decorative Coatings.

MATERIAL

Polyurethane stripper per MIL-R-25134B (see Acceptable Sources Section)
Aluminum tape (2 inch wide) 3M Company #425

Aluminum foil

Tap Water

Metal Conditioner (see Acceptable Sources Section)

STRIPPING PROCEDURE

a. Wipe all bond lines and areas to be taped with Methyl Ethyl Ketone
so that they will be free of dust, oily material, wax, cleaning
agents, or other foreign materigl.

b. Using 2 inch wide aluminum tape, mask windows, windshield, wing tips,
stabilizer tips, wing roots, nose cowl, tail cone, propeller, main
landing gear, drain holes, fasteners and all bond lines as shown in
the shaded areas of Figure 10-21., The antennas, lights, beacons, )
deicer boots, tires, radar domes, windows, windshield and all fiberglas
or plastic parts shall be encased in a double layer of aluminum foil as
indicated by cross hatching in Figure 10-21, The protective tape must
be applied tightly to ensure against seepage of stripper into the areas
mentioned above,

CAUTION

Long term exposure of. bond joints to paint strippere will affect the
integrity of the bond stremgth. ALl areas must be completely sealed

to prevent the stripper from contacting bond joints or getting into
internal areas of the airecraft, If stripper does inadvertently contact
the bond joint, flush thoroughly with tap water within 1-1/2 hours.

10-26
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——LEGEND—
— Aluminum Tape

. Aluminum Foil
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Seal all gaps between surfaces

i as shown prior to application
of stripper.

Mo-diels |
AA-1,AA-1A:AA-1IB | |~

Figure 10-21, Aircraft Paint Stripping Masking
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10-120-04

10-120-05

10<120~06

IMANUAL

Apply an approved polyurethane stripper (MIL-R-25134B) with a suitable
paint brush with slow easy strokes so as not to apply stripper on any
undesired areas, Allow the stripper to work for 5 to 15 minutes.

Flush remcved paint and excess stripper with tap water, using a
pressure nozzle, being sure that all stripper residue is thoroughly
removed.

Remove the aluminum tape and protective foil from all areas. Inspect
these areas carefully to be sure all stripper residue -has been removed.

After removing the tape and protective foil, sand and feather the
paint edge in all areas which had been protected from the stripper.

NOTE

It ie permissible to sand the paint completely from the bond lines;
however, for best bond line protection, it ig recommended that these

a.

b.

d.

TPRIME AND REPAINT AIRCRAFT

-areas be lightly sanded,

'METAL CONDITIONER APPLICATION

Prepare metal conditioner?solution using manufacturer's :instructions.

Apply the conditioner by .ipiﬁg or brushing the solution on all
surfaces to be painted, This compound is safe for use on bond joints.
Do not allow conditioner ;o contact the windshield or windows.

Allow the conditioner to &ork for 2 to 10 minutes depending on the
degree of surface cleanliéess. ‘

Remove the conditioner pei manufacturer's instructionms,
i

;" |
i |

Prime and repaint aircraft using normal techniques

ACCEPTABLE MATERIAL SOURCES

a.

Polyurethane Strippers per MIL-R-25134B

1, Strip-prep No. 66
Amchem Products, Incorporated
2300 Gainsboro
Ferndale, Michigan 48220

2, Methylene Chloride Based Paint Stripper No. 3403
W. M. Barr and Company
2336 S, Lauderdale
Memphis, Tennessee 38106
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b, Metal Conditioners
1. Magnus No, 852 (wipe off) Metal Conditioner
Economics Laboratory, Incorporated
Magnus Division
Osborn Building
St. Paul, Minnesota 55102
2, DuPont 222 Metal Conditioner

10-29



GRUMMAN AMERICAN

SERVICE

MANUAL

SECTION XI
EI.ECTHICAI. SYSTEMS age

General .......... O A S T T, 11-1
Battery cececeeecssonssconsans ceeaes cesrsasssons ceessccnnss 11-1
Description .....vccviinecnnncencnns teesessesssas sessas 11-1
Battery Removal and Installation ..eecececsscasscccsons 11-2
Alternator ....iecieenesn Setessrsessssacenseeartcsnsaannns 11-2
Description ...cvevecevrvessrercncasscnsscsnns essesesas 11-2
Alternator Field Circuit Protection (AA-1B Only) ...... 11-2
Alternator Reverse Voltage Damage .....esoveseensseeasss 11-3
Alternator Overvoltage Protection (AA-1B Only) ........ 11-3
Alternator Removal and Installation ...cceceeecnscnsees 11-3
Voltage RegUlator ...iveeeecesasesvannsonscscccocsnsnns sees 11-4
Description ¢c.veeecectcnnes etevsessescssssersaaseane s 11-4
Voltage Regulator Removal and Installation ...cceeeeass 11-4
Ammeter .....coceccinennnn cecesticnnncnns tecsesceesaesansane 11-4
Description ........ teececteenasssressssscctsttacannnrae 11-4
Flap Motor ...veeieevnces e eseteansennsssassssesasanaa ceeae 11-5
Description .iveveieeecccnctnsannans seeencsnna cieasacas 11-5
Flap Motor Removal and Installation ......... ceesecnaes 11-5
Landing Light .......cc0ieeeennn et ecctsessaseeerrsnnans vos 11-5
Description ...iveveacesoncccconcenss ceeasescsrasessnans 11-5
Landing Light Removal and Installation ........ecceeee. 11-5
Navigation Lights ....vcveeeenns P 11-6
Description s.ieeeevccsiosccssossanssstescnsccsonsavansse - 1l=6
Wing Tip Light Removal and Installation .....ecevveueee 11-6
Tail Light Removal and Installation s.ceeveeivecnsccene 11-6
Flashing Beacon .....ccceeveeeersccsscocsansesnncosssasseass 116
DesScription ..cseeiesctcsccscannsccscccsscssssoesencnese  11—6
Light Removal and Installation ....oveevvecevaneeeesses 11=7
Slave Unit Removal and Installation ....cceveececocccss 11-7
Instrument Lights .....ccccveieecscacsssssesansassssassaaes 11=7
Description .......................................,..{ 11-7
Glareshield Instrument Lights Removal and Installation. 11-7
Forward of Windshield Bow Light Removal and Installation. lle’
Fuel Measurement Gauge Light Removal and Installation.. .11-8
Dome Light ...... Ceseetraseecreteratasanctenrannnan veeesves 11-8
Description ......... ceecrenenaa teeesessesrttaeaaasass.  11-8
Dome Light Replacement ......cecetieiseesssccsennadsaioss. 11-8 .
Stall Warning HOrn ...c.ieiecereceenccecnonnnnnnnnoannarones 11-8
Description ....vivecsseesssceccsccrcccoscecccrnconvocsss 11-8
Stall Warning System Repair ...icecieeverercovccccccnss 11-9
D. C. System Diodes .....ccoeceeeecccccasensasssosssassanwecs 11-10
Description ..c.ceeieeeticcessessscssontocreansencaasess 11-10
Testing Diodes ....cevveecscrocscccccrssnecsncscassssnes 11-10




GRUMMAN AMERICAN

SECTION XI

~ELECTRICAL SYSTEMS

(CONTINUED)

Electrical System Load AnalysisS .seececeeeeeocncnococoneses
Continuous LoadS ..eeeeseeceeocosososcccasseensasensses
Short Term Loads ...eceieseeceessccecceceensoscsnacesses
Avionics EqQUIpment ..c.vviseecesorecersocenansonsscnnsae

Genave 000 00 ss00 000000 s 0t eerrsteNReRIOOEOBLOGOROOEEDS

King © S 9000000000000 000000000s00000000BOCRIOBBROIERTSS

NarCO ® 2060 00000 0CEPLOLOEPIINLICOPOEENESLELOEEDDPOOES

Emergency Locator TranSmitter «.evveeeeesescsssosesesnoenss
DeScription cieeeeeessessesessesescecescnccnococncnces
Emergency Locator Transmitter CheckouUt ......eeeseeees

Electrical System Trouble Shooting ..viecececeoesnoececnns

Wiring Diagrams - AA-1 and AA-1A

D- Cc Power System ®® 000 0ceB 000t 000 sses000EOREBGIOEEDY

Starter SYSteM .eveeeesscessesossasersossscsansoncosnes
Ignition SYStem ceveeeerrcvrerssnsssrearencsacncssanones
Fuel Pump SyStem .eiiecenecosscescosssssscosesesconsnns
0il Temperature SYSLEM .ecuiveceascsvorssocscascnnsonss
Stall Warning SYStem ..eeeecessesssceacocoscoccssnsess
Flap Drive SyStem .....coeeceeceecececsocscacscnancoss
Dome Light ...ivvieceeseescosstoscoccesscoasoancnsanes
Turn and Bank Indicator SYStem ......cecceceecescncesss
Hourmeter System ....ceceeseseeeccrosvassosssesnncanns
Pitot Heat SYStem .uuevessecoesscassocessoacnsccncasaes
Instrument Lighting System B T P S N
Wing and Tail Lights ..uvieeerovoncersececnnasasconnns
Flashing Beacon SYStem .ueuiceseceascoccaossenosonnnsas
Landing Light System ..uicevesceeoesocersceccnceannnnnne
Cigar Lighter .uiiievessersiessecssscsoscccccoscnancans
Fuse Location ..uiciviiiesssoscnosssscoscesssossosansoons

Wiring Diagrams - AA-1B

D. C. Power Distribution .....ccccceeoccscrcsccavcencs
Aircraft Lighting S 0 8 000 00 00 00 08 00 °P 0 PL eSO OOt OORNRRSTPOEES

Aircraft Accessories ..e.eececcescocnsen

esseer oo

SERVICE

MANUAL

Page

11-10
11-10
11-10
11-11
11-11
11-11
11-11
11-12
11-12

11-12

11-13

11-18
11-19
11-20
11-21
11-22
11-23
11-24
11-25
11-26
11-27
11-28
11-29
11-30
11-31
11-32
11-33
11-34

11-35
11-36
11-37

3

N



GRUMMAN AMERICAN SERVICE

MANUAL

11 ELECTRICAL SYSTEMS
11-00 GENERAL

Power for the Model AA-1, AA-1A and AA~1B electrical systems is derived
from a battery and alternator combination, Power for normal operations
is delivered by the alternator, whereas the battery supplies starting
power and, in the event of alternator failure, will provide emergency
power, On the AA-1B a split rocker type master switch is used which
performs two functions, One side energizes the battery circuit for en~
gine starting and operating electrical systems with the engine off,

The other side energizes the alternator field circuit which produces
the electrical field in the alternator, With the electrical field en-
ergized, the operating alternator will produce output as required by
the electrical system loads.

11-10 BATTERY

11-10-00 DESCRIPTION

The battery is a 12-volt, 25-ampere hour, dry-charge type., Used
primarily to provide engine starting power, the battery is also util-
ized as an emergency supply in the event of altermator faillure, The
battery requires periodic inspections to determine its condition,
Items to check for are: corroded terminals, Iow water level, plugged
vents and low specific gravity. Corroded terminals should be cleaned
using a solution of water and bicarbonate of soda (baking soda) and
scrubbed with a stiff brush,

NUOTE

It ig recommended when replacing terminals, to apply a heavy-body
mineral grease or petrolatum to the terminal.

The low water level is caused by decomposition of water from the elec-
trolyte, Distilled water should be added as required. A battery using
excessive water is an indication of overcharging and adjustments to

. the voltage regulator are required, (The AA-1B voltage regulator is
sealed solid state non-adjustable unit which must be replaced if de-
fective.) The specific gravity should be periodically checked with a
hydrometer to determine the condition of the battery. A reading of
1,260 indicates a fully charged battery, whereas a reading of 1,225 or
below indicates that the battery should be recharged,

CAUTION
Alvays recharge a battery with the battery caps removed and in an open,

well-ventilated area due to explosive gases being generated during the
charging process.,
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BATTERY REMOVAL AND INSTALLATION
a. Remove the upper cowl.
b. Remove the two wing nuts, and withdraw the battery hold-down bracket,
c. Remove the battery box 1lid,
d. Disconnect the cables,
NOTE

Remove the ground cable first, and conneet it last to prevent acci-~
dental short circuiting during installation.

e. Remove the battery heat shield,
f. Remove the battery and battery box by sliding forward,
g. Reassemble in the reverse order,
NOTE
When ingtalling the battery, be sure to check for the correct po-

larity (negative to ground) to prevent damage to the electrical
system, especially to any semi-conductors, :

11-20 ALTERNATOR

11-~-20-00

11-20-01

11-2

DESCRIPTION

The AA~1 and AA-1A have 40 ampere alternators, The AA-1B has a 60
ampere alternator, The 60 ampere alternator is three-phase, delta con-
nected with integral silicon diode rectifiers, It is rated at 14 volts
at 60 amperes continuous output, The rotor gonsists of an axial winding
with radial interlocking poles which surround the winding. The stator
windings are three-phase, delta connected and are attached to two diode
plates, each of which contain three silicon diodes,

- The diode plates are connected to accomplish full-wave rectification of

AC, The resulting DC output is applied to the bus and sensed by the

- voltage regulator, The regulator controls the excitation applied to the

alternator field thus controlling the output of the alternator,

ALTERNATOR FIELD CIRCUIT PROTECTION (AA1A-0332 thru AA1A-0470;
AA1B~-0001 and on)

The 5 amp circuit breaker located on the instrument panel is pro-
vided to protect the altermator field circuit,

N
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11-20-03

11-20+04

— b

MANUAL

ALTERNATOR REVERSE VOLTAGE DAMAGE

The alternator is susceptible to reverse polarity current because of
the silicon diodes. The diodes, having a very high resistance to
reverse current flow, are used without a.cutout relay such as used on
a generator system, The alternator diodes are arranged with their
cathodes connected to the bus bar, which is positive, and no back
current will flow, If the polarity of the battery is reversed, the
diodes will offer no resistance to current flow, If the current rat-
ing of the diodes is exceeded, diode failure may result.

ALTERNATOR OVERVOLTAGE PROTECTION (AA~1B only)

A special purpose device has been shunted across the load side of the
field circuit protector which will automatically disengage the field
circuit breaker should an over-voltage condition arise, This over-
voltage protector can not be activated by voltage transients of the
type found on this aircraft, Activation of the protector as indicated
by the protrusion of the field circuit breaker clearly indicates a
shorted wire from the field circuit breaker or a component failure in
the charging system which has caused an over-voltage condition,

It will-not be possible to reactivate the aircraft charging system
until the fault has been found and corrected, It will then be necessary
to replace the expended (Part No, 5402012-501) over-voltage protector
with a new one, This protector is located on the back of the field
circuit protector on the lower right hand side of the instrument panel,

ALTERNATOR REMOVAL AND INSTALLATION :
| i
a. Remove upper cowl and;lower cowl, (See 3-40-01), |

t

b. Disconnect the heater.inlet hose from forward cowl to provide
access to the alternator.

c. Cut the safety wire and remove the bolt attaching the alternator
to the adjustment link.

d. Remove all lead wires from alternator,

e, Remove the two cotter pins, nuts and bolts in the alternator sup-
port bracket and slide the alternator from its mount, at the same
time removing the drive belt,

f. Install the alternator in reverse of the removal procedure,

g. Adjust the belt tension to yleld a 3/8 inch deflection at the center
of the belt when applying a pressure equivalent to 12 pounds,

11-3 .
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11-20-04 ALTERNATOR REMOVAL AND INSTALLATION (Continued)
NOTE

- When a new belt has been installed, recheck the belt tension within
10 to 20 hours operation,

NOTE ,

Service work performed on the alternator should be in accordance with
any- manuals or bulletins published by the alternator manufacturer,

11-30 VOLTAGE REGULATOR
11-30-00 DESCRIPTION

The voltage regulator is transistorized and temperature compensating
for increased charging during cold weather conditions., On the Model
AA-1 and AA-1A adjustments can be made by removing the plastic cap,

and with a Phillips screwdriver, turn the screw in a clockwise dir-

ection to increase the voltage. Voltage setting should yield a nom-
inal 14,0 + ,3 -,2 volts, The AA-1B regulator is a sealed unit and

must be replaced if defective.

11-30-01 VOLTAGE REGULATOR REMOVAL AND INSTALLATION

NOTE

The voltage regulator is a sealed unit, therefore, no field adgust-
ments are possible.

a. Remove the upper cowl,

B. Disconnect leads from under voltage regulator or at the quick dis-
connect and tag for reference at installationm,

" c. Remove bolts securing the regulator to the firewall and remove
regulator,

d. Install the regulator in reverse of the removal procedure, Be sure
that the connections for grounding the alternator, wiring shields
and the base of the regulator are clean and bright before installa-
tion, to eliminate the possibility of poor voltage regulation and/or
excessive radio noise,

11-40 AMMETER
11-40-00 DESCRIPTION
a. AA-1 and AA-14A

The ammeter on the AA-1 and AA-1A is connected in series with the

11-4
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MANUATL

DESCRIPTION (Continued)
a, AA-l and AA-1A

alternator A + lead, It indicates the amount of current required
from the alternator, but does not indicate a discharge. With the
battery completely charged and all extra electrical equipment
turned off, the ammeter will show a minimum rate of charge (near
0 reading).

b . AA"].B

The ammeter on the AA-1B i5 connected in series with the positive
battery lead, It indicates the amount of current flowing into

or out of the battery, With the battery completely charged, the
ammeter will show a zero charge rate,

11-50 FLAP MOTOR

11-50-00

11-50-01

11-60 LANDING LIGHT ¥

11-60-00

11-60-01

DESCRIPTION

The flap motor consists of a 12-volt series wound motor turning a worm
gear. Its direction of rotation is controlled by a toggle switch which
reverses the magnetic field in the motor,

ELAP MOTOR REMOVAL AND INSTALLATION

a. Refer to 5-50-01 and 5-50-03,

DESCRIPTION ’

et S e rm £ e

, i
The landing light serves the dual purpose of landing light and taxi light,
Adjustment to the landing light can be made by removing the upper cowl

. and adjusting the mounting screws as required, (See Figure 11-2),

LANDING LIGHT REMOVAL AND INSTALLATION

a., Gain access to the landing light by removing the upper cowl on pre
1976 models, or by removing the lamp shield on 1976 and later models.

b. Remove the three mounting screws and withdraw the lamp and bracket.
c. Disconnect the wires at the light terminals,
d. Reassemble in the reverse order.

NOTE

. Prbp_er adjustment of the light can be determined as shown in Figuie 11-2,
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11-70 NAVIGATION LIGHTS
11-70~-00 DESCRIPTION
The navigation lights consist of the two wing-tip lights, and the
tail light mounted in the tailcone.
11-70-01 WING TIP LIGHT REMOVAL AND INSTALLATION ot
a. Remove the screws which attach the protective lens to the wing tip,
b. Remove the one screw which holds the lamp shield,
¢, Remove the lamp and replace if ﬁecessary.
NOTE
To remove the entire lamp housing, it will first be necessary to
remove the wing tip and disconnect the wires before proceeding
with the following steps.
d. Remove the two screws which attach the lamp housing to the wing tip,
e. Reassemble in the reverse order being careful not to overtighten 7N
the mounting screws which may cause lens cracking, S
11-70-02 TAIL LIGHT REMOVAL AND INSTALLATION
a. Remove the two screws which hold the lamp retainer to the tailcone,
b, Withdraw the retainer and lens,
¢, Remove the lamp,
NOTE
If removal of the complete housing ie required, it is necessary to
remove the tailcone and.disconnect the wires, (See 3-50-01)
d. Reassemble in the reverse order,
11-80 FLASHING BEACON
11-80-00 DESCRIPTION _
The flashing beacon consists of the light assembly mounted on top of the
vertical fin, and the slave unit (transistorized .flasher unit) which is
accesgible through the right side tail inspection panel, Later models
incorporate a load resistor that is connected to the unused side of the 53;‘%

11-6
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11-80-01 LIGHT REMOVAL AND INSTALLATION

11-80-02

a. Remove the clamp.
b. Withdraw the lens, shield and lamp, -
CAUTION

Do not handle lamp by glass. Insert into socket by base. Always
wipe lamp off with tissue.

c, If it is necessary to remove the light socket, removal of the rud-
der tip is required in order to accomplish the following steps.

d. Discounnect the wires,
e. Remove the two nuts and bolts which attach the socket to the tip.

f. Reassemble in reverse order, Be sure wires have slack or the base
of the socket may be pulled away from the bulb,

SLAVE UNIT REMOVAL AND INSTALLATION
a., Remove the tail inspection cover.
b. Disconnect the wires.

c. Remove the four screws which attach the unit beneath the horizontal
bulkhead.

d. Reassemble in reverse order,

11-90 INSTRUMENT LIGHTS

11-90-00

11-90-01

11-90-02

DESCRIPTION

The total instrument lighting system consists of three lights mounted in
the glareshield, two fuel gauge lights and two lights mounted forward

of the windshield bow., All seven lights are identical in components,
GLARESHIELD INSTRUMENT LIGHTS REMOVAL AND INSTALLATION

a. Removal of the screws from the glareshield lower lip will separate
the two halves and expose the light assembly,

b. Remove the bulb and replace as required.

REMOVAL AND INSTALLATION OF THE LIGHTS MOUNTED FORWARD OF THE
WINDSHIELD BOW '

a. Remove the thermoplastic cover,

11-7
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11-90-02 REMOVAL AND INSTALLATION OF THE LIGHTS MOUNTED FORWARD OF THE
WINDSHIELD BOW (Continued)

b. The 1light assembly is attached to the back of this cover. Remove
the bulb and replace as required. . .

c. Install the thermoplastic cover,
11-90-03 FUEL MFASUREMENT GAUGE LIGHT REMOVAL AND INSTALLATION
a. Remove the thermoplastic fuel measurement gauge cover.,

b.' Remove the screw which mounts the lamp socket to the fuselage side
panel,

c. Remove the bulb and replace as required,
d. Reassemble in reverse order,

11-100 DOME LIGHT

11-100-00 DESCRIPTION
The dome light and switch are contained in the speaker housing located
above and behind the pilot. Electrical power is supplied directly to
the switch from the battery in ‘order to make use of the.light without
first activating the ship's electrical system. On early models the
dome light 1s protected by an in-line fuse which is located in the main
wire bundle forward of the firewall and near to the battery relay,
On later models the .dome light 1s protected by a fuse mounted on the
battery box tray.

11-100-01 DOME LIGHT REPLACEMENT

a. Remove the screws which attach the thermoplastic speaker and dome
light housing to the forward turtleback bulkhead,

b. ‘Reqove the bulb and replace as required,
c. ‘Reassemble in reverse order.
11-110 STALL WARNING HORN
11~-110-00 DESCRIPTION
The stall warning system consists of a switch located on the leading

edge of the right wing, and a stall horn and stall horn controller
located in_front of the instrument panel on the left honeycomb panel,

11-8
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11-110-01 STALL WARNING SYSTEM REPAIR

Repair of the stall warning system is limited to replacement of de-
fective wiring or components. If the system is suspected of being
inoperative, it can be checked manually on the ground by turning on
the master switch and raising the switch on the right wing,

NOTFE

On airceraft AA1-0433 and on, all AA-1A's and all AA-1B's the stall

horn controller delays the mgnal from the switch apprommately
.9 second after the switch is actuated,

NOTE: Landing light should not be adjusted
beyond the point where it does not
-~ : have a good seal around outer flange,

I ——
U pemm—
P
E e e —

6_

e ‘\ : ——f

NOTE- - ’ A @ " Ca | |
‘Light beam to parallel Trailing B [29In.26In.

. :center line, . . Edge Of
: . R Prop

Figure 11-2, Landing Light Adjustment
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11-120 D,C, SYSTEM DIODES

11~120-00 DESCRIPTION

Diodes are used in the aircraft electrical system across some sole-
noids and switches to dissipate back EMF and provide extended con-
tactor life. These solenoids and switches will function with de-
fective diodes but contactor life will be shortened, Whenever, a
solenoid or switch, that uses a diode, i1s replaced the correspond-
..ing.diode should be checked per Par, 11-120-01, See DC power dis-
tribution diagram in the appendix for diode placement,

11-120-01 TESTING DIODES
Diodes can be tested as follows:
a, Obtain an ohmmeter and set up on OHMS,

b. Position the test leads across the diode and record the ohmic
reading,

c. Reverse the test leads and again record the ohmic reading.

d, The first reading must be ten‘times greater or less than the Y }
second reading. . "

e. Replace diodes not meeting (d,) above.
11-130 EiLnCIRICAL SYSTEM  LOAD ANALYSIS

CURRENT DRAIN
1ONTINUGUS LOADS : AMPS

Vil Temperature Ga“ge( e & 8 o a0 8 ® 6 6 s 6 0 s e & 0.50
Subtery CONtactor o o o o o o o o o o o o s o o o o o 0.60
’~'iashing Beacon e ® @ & 06 & 9 e o 5 6 8 8 & » ‘o ¢ o 11100
itoc tleat e 5 ° o 5 * 6 8 6 85 8 0 6 & e ° s & o o @ 6u50
“ervigation Lights o ¢ 4 o o 6 o ¢ o o o o o o ¢ o o 4,52
‘nstrument Lights e 6 ¢ 6 ¢ o o s ¢ & ¢ e & s o o @ 2031
sy :lnd Bank Indicator e o ® o ® © o & & & 8 & o e @ 0030
s lleter @ o 6 o & & 6 6 ¢ 6 8 8 6 * o 8 s 6 8 e @ 0050
TOTAL 26.23
SHORT TERM LOADS
Stall Warning S)’Stem « o o o' ® ¢ o 6 & o & o o v @ 0.40
Electric FUL‘l PUmP S e o & e & e o s s s e s s e o o 0065
Electric Flap Motor , . o‘ . '- ® o o o o & o s e e o 0 9,80
Dome Light e @ 9o o o & o © 8 o ° © s & 6 & 6 o o o @ 033
Cigar Lighter e ® ® & o © 5 & ® 5 6 & ° & & & & 8 8 @ 6.50 /ﬂ
Landing nght " ® & & © o ® 5 6 8 6 9 © o 8 @ o & s o 7'30
TOTAL 24,98
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Alpha~200 Transceiver
Alpha-~200A Transceiver
Alpha-300 Transceiver
Alpha-360 Transceiver
Theta-100/200- ILS Conv.
Beta-4096 Transponder
TAU-81 Audio Amp
Delta-202 Marker Rec.
PHI-20 Glide Slope Rec.

King

KX~-170 Transceiver
KX-170A Transcelver
KX-170B Transceiver
KX-170BE Transceiver
KX-175 Transceiver
KX-175B Transceiver
KX-175BE Transceiver
KI-201C Omni Conv.
KI-211C ILS System
KI-214 ILS Conv.
KR"85 ADF Rec.
K1-225 ADF Ind.

T-76 Transponder
T-78 Transponder

Narco

kark 3
Mark 8
Mark 12
Mark 124 & B
Mark 16

COoORHMORMNN

5

* o ” & @ o o
HOO &I I
VMO OOWHOOO

1.00
0.65
0.70
0.70
0.65
0.70
0.70
0.10
0.20
0.22

1.00°

0.16.
1.30
1.30

6.50
5.20
5.20
4.60
0.72

Rt T S

S M~W
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11-130 ELECTRICAL SYSTEM LOAD ANALYSIS (Continued)

AVIONICS EQUIPMENT

Genave

Narco (Cont'd.)

Escort-=110 Transceiver
Com=10 Transceiver
Com-10A Transceiver
Nav=10 Rec,/Conv,
Com=-11 Tramsceiver - - -
Com~11A Transceiver
Nav~11 Rec,/Conv,
Nav-12 Rec./Conv.IILS
Nav=14 Rec, :
DGO-10 DG/ILS Conv,
ADF-31 ADF Rec./Ind.
PDF-35 ADF Rec./Ind.
ADF-140 ADF Rec,/Ind,
UGR~2A Glide Slope:Rec,
UGR~3 Glide Slope Rec,
MBT-12 M. B, Rec.
AT-50 Transponder -
AT-50A Transponder

-Com=110 Transceiver

Nav=110 Rec./Conv. .

.Com=111 Transceiver

Nav-111 Rec./Conv, °
Nav-112 Rec./Conv./ILS
Nav-114 Rec. i
DME-190 ‘v

SERVICE

\9 ANUATL,

REC

TRANS

2,10
0,66
0,96
0.82
0.96
0,96
0,62
0.62
0.20
1,20
0.64
0.90
1,38
0.23
0.23
0.19
1,20
1,60
0,96
0,32
0,96
0.62
0.62
0.92
3.00

2,80
2,16,

2,66

2,16

- 2,66
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11-140 EMERGENCY LOCATOR TRANSMITTER (If Installed)

11-140-00

11-140-01

11-12

DESCRIPTION

The emergency locator transmitter (ELT) is a self contained battery powered
radio transmitter which emits a signal (121.5/243.0 MHZ) to assist in
locating a downed aircraft., The ELT consistas of a transmitter located

in the aft fuselage section under the vertical stabilizer and a trans-
mitting antenna mounted on the leading edge of the vertical stabilizer

or on top of the aft fuselage on later models. The ELT has self-contained
batteries and is completely independant. of the aircraft electrical system,
The ELT is activated automatically by a deceleration of 5 G's along the
flight axis of the aircraft or manually by removing the left side empen-
nage inspection cover and moving the transmitter control switch to the
"on" position,

EMERGENCY LOCATOR TRANSMITTER CHECKOUT

The emergency locator transmitter is designed to remain in a ready
condition in the "arm" mode for more than one year, however, it is
advisable to check operation at 100 hour inspections as follows:

NOTE

This information should be used in conjunction with AC 00-35A Emergency

Locator Transmitters - Operational and Maintenance Practices.

l., Obtain permission to test the ELT from the local control tower
or controlling agency. E L

2., Turn on and tune the aircraft radié to 121,5 MHZ,

3. Remove left side empennage inspection cover and momentarily move
the transmitter mode switch to the "on" position at which time
the aircraft emergency signal shouid be heard loud and clear,’
The "on" time should be held to an'absolute minimum.,

4, If no signal is heard, move transmitter mode switch to "off"- replace
battery pack and repeat steps 1 thiough 3,
|

5. When test is completed, retufn'mod$ switch to "arm" and replace
inspection cover, ;
i

NOTE

The emergency transmitter locator battery pack must be serviced or
replaced per the ELT manufacturer's instructions,
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11-150 ELECTRICAL SYSTEM TROUBLE SHOOTING

SERVICE

MANUAL

TROUBLE

PROBABLE CAUSE

REMEDY

Sygtem not energized when
master switch turned on

i
i
{
'

BatteryAdischarged

'
]
i

Short battery life

Dead battery

Defective wiring

Defective battery relay

Defective master switch

'

Equipmentileft on

Short ciréuit

Charging rate too low

Battery l¢ft standing
too long

Impurities in electro-
lyte '

Cell separators broken

Loose or broken alt-
ernator belt

'Corroded or loose bat-

tery comnections

Low charging rate

Recharge or replace

With master switch off, check
entire D,C, power system for
an open circuit with a con-
tinuity tester

Connect subsequently a volt-
meéter from each battery re-
lay terminal voltage with
master switch on, If no vol-
tage 1s indicated from either
terminal, replace relay

Remove switch from airplane
and check with continuity

tester, Replace defective
switch, .

Recharge

Check system with ohmmeter
and repair,

Adjust voltagegregulatot on

AA-1 and AA-1A(
AA-].B. i

Replace on
Recharge or replace
Replace battery

Replace battery

Tighten or replace belt

Clean and tighten

3

Adjust voltagé regulator
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11-150 ELECTRICAL SYSTEM TROUBLE SHOOTING (Continued)

TROUBLE PROBABLE CAUSE REMEDY

Impurities in elect- Replace battery
rolyte

Battery left standing Recharge or replace
. too long '

Battery freezes Undercharged or dis- Replace battery
charged battery

Battery uses excess amount Charging rate too high | Adjust voltage regulator on
of water ' AA-1 and AA-1A, Replace on
AA-1B

Shorted cell Replace battery

Starter motor inoperative Low battery Recharge or replace

Defective wiring Check wiring with ohmmeter
and repair as required

Defective starter re- Replace relay
lay

Defective starter With master switch off, con-
switch duct continuity test across
starter switch, If circuit
. 1s open when button is de-
_pressed, replace switch,

Defective starter Repalr or replace
motor -

Starter motor sluggish " | Low battery . Recharge or replace

Dirty contacts on . | Replace
starter switch or '
starter relay

Defective starter . Repair or replace

Dirty commutator Clean and turn down if re-
quired -
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11-150 ELECTRICAL SYSTEM TROUBLE SHOOTING (Continued)

SERVICE

MANLUAL

TROUBLE

PROBABLE CAUSE

REMEDY

Ammeter fails to indicate
with engine operating
| (AA-1 and AA-1A only)

Ammeter pointer fluctuates
excessively

Landing light fails to
j operate

Flashing beacon fails to
operate

One Navlight out

Alternator belt loose
or broken

Open clrcuit between
ammeter feeder and

bus bar.

Defective ammeter

Defective voltage re-
gulator

Tripped circuit break-
er

.Flashing beacon

Worn slip rings

Loose connection in
wiring

Blown fuse

Lamp burned out
Defective switch

Defective wiring
Blown fuse
Defective wiring

Defective switch
Lamp burned out

Defective flasher
unit

Lamp burned out

Tighten or replace belt

Check wiring for clean se-
cure connections and re~
palr as necessary

Replace gauge

Replace voltage regulator
Reset
Verify and disregard

Repair or replace alternator

Locate and secure
Replace fuse

Replace lamp
Replace switch

Check circuit with ohmmeter
and repair as necessary

Replace fuse -

Check circuit with ohmmeter
and repair as necessary
Replace switch o

Replace lamp

Replace flasher unit

Replace lamp
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11-150 ELECTRICAL SYSTEM TROUBLE SHOOTING (Continued)

SERVICE

MANUAL

TROUBLE

PROBABLE CAUSE

REMEDY

All Navlights out

One instrument light out

All instrument lights out

Dome light out

Flap motor operation slug-
‘gish

11~16

 Flap motor fails to operate

Defective wiring

Blown fuse

. Defective switch

Defective wiring

Lamp burned out
Blown fuse

Defective wiring

#efective rheoétat
ﬁlown fuse

pamp burned out
ﬁefective switch

Defective wiring

Blown fuse

Defective wiring

Defective switch
Worn brushes
Annealed brush springs

Dirty commutator

Defective flap motor

Worn brushes

.Check circuit with ohmmeter

1 Replace lamp

" Replace brushes

"Clean and turn down if re-

and repair as necessary

Replace fuse

Replace switch

Check circuit with ohmmeter
and repair as necessary

Replace lamp

Replace fuse

Check circuit with ohmmeter
and repair as necessary .

ﬁeplace rheostat

ﬁeplace fuse

Replace switch

Check circuit with ohmmeter
and repair as necessary

Replace fuse

Check circuit with ohmmeter
and repair as necessary

Réplace switch

Replace brushes AN

quired

Replace flap motor

Replace brushes
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11-150 ELECTRICAL SYSTEM TROUBLE SHOOTING (Continued)

SERVICE

MANUAL

TROUBLE

PROBABLE CAUSE

REMEDY

Flap motor fails to shut

off automatically in up
position

Stall warning fails to
operate

Alternator inoperative
(AA-1B only)

Dirty commutator

Limit switch not cor-
rectly adjusted

Defective limit switch

Up stop not positioned
correctly

Blown fuse

Defective wiring

Defgptive vane switch

Defective horn

Defective controller

Overvoltage sensor
disabled system

Clean and turn down if re-
quired

Adjust limit switch

Replace limit switch

Reposition up stop so that
circuit is opened by limit
switch prior to contact with
up stop.

Replace fuse

Check circuit with ohmmeter
and repair as necessary

Replace switch
Replace horn

Replace controller

Remove and discard expended
sensor, Locate and correct
malfunction in the charging

system, Reinstall new
sensor,
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