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INTRODUCTION

GENERAL

The function of this Maintenance Manual is to acquaint maintenance personnel with the systems and their
components of the GA-7/Cougar aircraft and to direct them in the proper procedures for maintaining the
aircraft in an airworthy condition.

This manual contains information on installations made in the aircraft during manufacture and optional
equipment only. However, information derived from applicable Aircraft Service Kits, Service Bulletins and
Service Letters will be included in the manual as soon as possible after the issuance of these documents.
Changes orinstallations made by the operator arc not included in thismanual.

The ability of maintenance personnel is recognized, and those procedures which are considered common to all
aircraft have been either briefly referenced or omitted.

FORMAT

The chapter identification in this manual has been prepared in accordance with Air Transport Association
(ATA) Specification No. 100. A functional breakdown is employed whereby all data pertaining to agiven
system, or component of asystem, may be found in one chapter with aminimum of crossreferencing toother
chapters.

The Electrical Power Chapter in this manual covers only the power sources and distribution equipment for the
electrical system. There is not a chapter in this manual specifically designated for instruments. Details of
individual branch electrical or instrument systems will be found in the applicable chapter.

IDENTIFICATION OF SUBJECT MATTER

A three-dash number system is employed to identify subject matter. The first dash number identifies the
chapter, the second dash number the section, and the third dash number the component or sub-section ofthe
section. The following example illustrates how the numbering system is used in the NAVIGATION Chapter:

• Identifies NAVIGATIONChapter.

• Identifies that section (group of related subjects) which
provides coverage for the Flight Environment Data portion
of the NAVIGATION Chapter.

Identifies a specific subject (component) of the Flight
Environment Data. In this manual it isassigned to the Pitot

3* 1 1 and Static Pressure Systems.

The dash 0 (-0) is provided as ameans for covering acomplete system or sub-system. The chapter number
followed by a zero (34-0) will segregate that material covering the complete system; the chapter-section
numbers followed by azero (34-14)) is used for further details covering the sub-system, or component.

PAGE NUMBER IDENTIFICATION

Page number blocks are used to separate the subject matter into the following categories:

General Coverage and Unit Description Pagcs j through 100

Troubleshooting Pages ,01 through 2QQ

Maintenance Practices (See Be,ow)

Introduction

Page 1
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Maintenance Practices include as applicable the following sub-topics: Servicing, Removal/Installation,
Adjustment/Test, Inspection/Check, Cleaning/Painting, and Approved Repairs.

If all sub-topics, under Maintenance Practices are brief, they are combined into one topic. All such combined
topics are numbered within page number block 201-300. Whenever individual sub-topics are so lengthy that a
combination requires several pages, each sub-topic is treated as an individual topic. Page number blocks used
for thissub-topic arrangement areas follows:

Servicing 301 - 400

Removal/Installation 401 - 500

Adjustment/Test 501 - 600

Inspection/Check 601 - 700

Cleaning/Painting 701 - 800

Approved Repairs 801 - 900

Each new subject starts with page 1, 101, 201, etc., and continues through the page block assignment to the
extent necessary. The first page ofeach block is placed on a right-hand page.

FIGURE IDENTIFICATION

Figures (illustrations) are numbered consecutively within each topic (subject) as follows:

Figures in Description - 1,2,3,4,5, etc.

Figures in Troubleshooting - 101,102,103, etc. "^%
Figures in Maintenace Practices -

When not sub-divided - 201,202,203, etc.

When sub-divided -

Servicing - 301, 302,303, etc.

Removal/Installation - 401,402,403, etc.

Adjustment/Test - 501, 502,503, etc.

Inspection/Check - 601,602, 603, etc.

Cleaning/Painting - 701,702, 703, etc.

Approved Repairs - 801, 802,803, etc.

INDEXING

Each chapter is prefaced with atable of contents identifying the subject matter within the chapter in the order
of presentation. The table of contents is arranged with the following headings: DESCRIPTION, TROUBLE
SHOOTING,and MAINTENANCE PRACTICES.

PART NUMBERS

This manual must not be used for identifying spare parts by number. Consult the Illustrated Parts Catalog for
this information. Part numbers are used in this manual only as a means of identification when nomenclature
alone is inadequate. ^m*.

Introduction

Page 2
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Revisions to the original text are indicated by vertical lines in the left margin of the page, adjacent to the
revised material.

The manual is provided with a "Log of Revisions" page for recording revisions by number and the dates on
which they were inserted in the manual.

Each page revised oradded to theinitial manual will beidentified by thedate of revision at thebottom of the
page. Pages issued with theoriginal manual are identified with the issue date of the manual.

Each revision also contains a"List of Effective Pages". This list contains the chapter, page number and date of
each page which iseffective since the issuance of the initial manual. This list isup-dated for each revision, with
page changes indicated by asterisks (*) placed adjacent to the page number as shown below:

*Pages changed, added or deleted by this revision.

Introduction
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CHAPTER 5

TIME LIMITS - MAINTENANCE CHECKS

TABLE OF CONTENTS
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General
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TIME LIMITS/MAINTENANCE CHECKS - DESCRIPTION/OPERATION

1. General

This Chapter contains the manufacturer's recommended time limits, scheduled and unscheduled maintenance
checks, and inspections.

5-0

Pagel
July 15/77
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TIME LIMITS - DESCRIPTION/OPERATION

General

The Service Guide (Figure 1) contains the manufacturer's recommended time limits for inspection, mainte
nance, and overhaul of the GA-7/Cougar aircraft, its systems and units.

All wing and fuselage structural components are subject to normal inspection, maintenance, repair, and
replacement procedures. In addition, if corrosion is detected on wing and inboard spars, remove it as quickly
as possible and protect the surface from further corrosion in accordance with AC 43.13-1A and subsequent
revisions, "Acceptable Methods,Techniquesand Practices—Aircraft Inspection Repair."

Service Life Limited Components

Current Federal Aviation Regulations require that all new aircraft be certified, for which application for a type
certificate was made after September 14, 1969, have the critical wing structural components investigated for
fatigue strength and that, where applicable, these components be service life limited. Twocritical areas of the
GA-7/Cougar wing were investigated per these requirements, the front spar lower cap at W.S. 76.60 and W.S.
22.416. The service livesof these two critical areas, as defined by structural analysis, are shown in Figure 1. As
on-going fatigue testing extends these life-limits, revisions to this manual will be supplied.

Component Part Number

Service Life

(Airframe Hours)

Lower Cap of Front
Spar at W.S. 76.50

7W10214-11

7W10214-12

87,157

Lower Cap of Front
SparatW.S. 22.415

7W10214-11

7W10214-12

5,705

Service Life Limited Components
Figure 1

Inspection Details

A. Pre-Inspection Procedures

(1) Just prior to beginning the inspection, run up the engines to facilitate oil drainage.

(2) Observe the following actions and indicators, noting any discrepancies.

Oil and fuel pressures
Magneto rpm drop
Propeller cycling
Static rpm (dual tachometers)
Idling speed (dual tachometers)
Ammeter

Manifold pressure

Oil temperature
Gyro pressure gage
Fuel selector (Check operation in all positions.)
Carburetor heat control

Engine response to power changes
Idle cutoff

Post Inspection Procedure

CAUTION: REPLENISH OIL SUPPLY PRIOR TO POST INSPECTION RUNUP.

After completion of the inspection, another engine runup should be performed to ensure that all
discrepancies have beeneliminated and no newdiscrepancies have beenintroduced.

5-1-1
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SCHEDULED MAINTENANCE CHECKS - DESCRIPTION/OPERATION

General

The inspection procedures guideline included in this section may be used by the owner, inspector, ormechanic
to ensure complete and comprehensive coverage of the inspection requirements. The format of the procedures
can be reproduced for ready use by the personnel performing the inspection. The checklist includes the
minimum requirements for the 100-hour or Annual Inspection.

5-2-1

Page I
July 15/77



GRUMMAN ^DMKK^Otg^lRfl ^MO^YGlsKN)

GA-7/COUGAR

MAINTENANCE MANUAL

INSPECTION MAINTENANCE Inspection Interval
(Operating Hours)

50 100 1000 NOTE:

AIRFRAME

1. Clean aircraft.

2. Aircraftstructure (especially inboardwing
spars and fuselage attachments, landing gear
attachments, and empennage attachments).

3. Windows and windshield.

4. Seats, console, interior, and.seat belts.
5. Instrument panel instruments and placards.
6. Baggage compartment and cargo tiedowns.
7. Radio antennas.

8. Control T-Column and bearings.
9. Cabin door and baggage door (fwd and aft) seals

and latches.

10. Emergency exit window.

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

LANDING GEAR

1 Main gear strut lubrication, strut extension,
and fluid level.

2. Nosegear strut lubrication, strut
extension and fluid level.

3. Nose and main wheel bearing lubrication.
4. Perform gear retraction check and

check doors for proper operation.
5. Brakeliningsand discs.
6. Main and nose tires pressure.
7. Nose gear shimmydampener condition,

leakage, and fluid level.

X

X

X

X

X

X

X

X

X

X

X

X

X

a

CONTROL SYSTEMS

1. Cables, turnbuckles, pulleys, guards,
and terminals.

2. Rudder pedalsand springs.
}. Flaps, flap actuatorjackscrew, flap

push-pull rods, flap hinges, torque
tube bearings, bearingsupports, and
position indicator.

4. All control stops.
5. Trim wheel assembly.indicator, bungees,

and actuator shaft drive screw.

6. All control surface hinges.

X

X

X

X

X

X

X

X

X

X

X

X

i

h
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INSPECTION MAINTENANCE Inspection Interval
(Operating Hours)

50 100 1000 NOTE:

POWER PLANT

1. Oil change.
2. Oil screens and cooler.

3. Replace oil filter if external filter is
installed.

4. Spark plugs.
5. Ignition harness.
6. Magneto timing.
7. Exhaust system.
8. Throttle, carburetor heat, mixture, and

propeller controls operation.
9. Engine baffles and seals.

10. Air filter.

11. Engine shock mounts (both engines).
12. Oil breather vents.

13. All lines, flex ducts, and connections.

14. Oil and fuel pressure lines, fittings and wiring.
15. Oil temperature lines, fittings and wiring.
16. Manifold pressure lines, fittings and wiring.
17. Propeller and spinner.
18. Alternator belt.

19. Cylinders, crankcase, accessory section,
and front crankshaft seal.

20. Engine overhaul.
21. Engine upper and lower mount attachments

and mounting hardware. (Refer to Chapter 71.)

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

b

j

c

d

FUEL SYSTEM

1. Electric fuel pump filters.
2. Fuel cap gaskets.
3. Fuel overboard vents.

4. Fuel tanks and quick drains (4).
5. Fuel gauges, fuel tank selectors, and placards.
6. Fuel tank outlet screens.

7. All hoses and lines.

8. Fuel primers.
9. Transmitters

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

g
c
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INSPECTION MAINTENANCE Inspection Interval
(Operating Hours)

50 100 1000 NOTE:

UTILITY SYSTEMS

1. Mastercylinder fluid level. 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 and static line drain. X X

6. Gyro pressure system, pressure X X e

pump regulator,and filters.
7. Flexible ducts for heating system. X X

8. Cabin heat control operation. X X

9. Fresh air ventilation system. X X

10. Compasscheck. X f

11. Hydraulicsystem, lines, pump. X X X k

and fluid level.

ELECTRICAL SYSTEM

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

5. All wiring harnesses and wires. X X

6. Stall warning. X X X

7. Electric flap motor. X X

RADIO AND ELECTRONIC EQUIPMENT

1. Communication Equipment X h

2. Navigation Equipment X h

3. Antennas X 1

4. Wiring, bonding, and shielding X m

NOTES:

c.

d.

e.

g-

h.

Clean and repack wheel bearings at first 100 hours. Inspect wheel bearing grease for contamination and
solidification at each annual or 100-hour inspection. Do not exceed 500 wheel miles between repacking
intervals.

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

Recommend replacement of all flexible linesat engine overhaul or every 5 years,whichever occurs first.
Engine overhaul time recommended by engine manufacturer is 2000 hours
Replace gyro pressure air system inline filter every 500 hours or annually, whichever occurs first, and when a
pressure pump is replaced. For operation in dusty climates, replace filters more frequently. Replace pressure
pump inlet filter when clogged or dirty as required.
Check accuracy of compass every 1000 hours or at each time that an item of equipment is installed or
removed that could affect the accuracy of the unit.
Remove and clean fuel tank outlet screens every 1000 hours.
Check for improper installation and insecure mounting.

Service Guide

Figure 1 (Sheet 3 of 4)

5-2-1

Page4
July 10/78

>*«K



Jp\

^^\

k.

I.

m.

ghumman ambrmsam amaatmm
GA-7/C0UGAR

MAINTENANCE MANUAL

Thoroughly clean all control cables where they pass under the pulley group. Inspect all cables in accordance
with AC 43.13-1A and subsequent revisions, paying close attention to the rudder cables. Acceptable wire
breakage limits area is maximum of four wires per cable. Cables with more than the acceptable number of
broken wires must be removed from service. In order to adequately inspect the cables, it wfll be necessary to
actuate the controls to the full extent of travel to expose the cable pulley contact area for examination.
If filter has any holes or torn spots or is 50 percent covered with foreign material, it should be replaced. Do
not blow off filter with compressed air or attempt to wash element in any liquidor soak in oil. Filter should
be replaced at each 300 hoursor 12 calendar months, whichever occurs first.
Perform a hydraulic fluid contamination check at the first 50-hour and first 100-hour inspection and there
after at each 500-hour inspection or 1 year, whichever occurs first. (Refer to Chapter 12 for procedures.)
Check for poor condition, insecure mounting, and improper operation.
Inspect for wear, poor condition, improper installation, insecure mounting and obvious defects.

Service Guide

Figure 1 (Sheet 4 of 4)
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SCHEDULED MAINTENANCE CHECKS - MAINTENANCE PRACTICES

Annual or 100-Hour Inspection Procedures

A. Perform Annual or 100-HourInspection

Complete the inspection by performing each of the procedures detailed on the checklist, Figure 201.
Indicatecompletion by signoff in the appropriate column.

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

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

(2) Check that the following aircraft documents are presentand in order:
Aircraft Airworthiness Certificate (Form FAA 8100-2)
Aircraft Registration Certificate (Form FAA 8050-1 or FAA 8050-3)
Weight and BalanceSheet
Aircraft Equipment List
Any Repairand Alteration Formsif applicable (Form FAA 337)
Aircraft Radio Station Licenseif applicable (Form FCC 566 or FCC 453B)
Aircraft and Engine Log Book

NOTE: All of the above items except the logbooks must be carried in the aircraft at all times.
Form FAA 8100-2, FAA 8050-3, and FCC 556 (FCC 453-B) must be visually dis
played.

(3) Check that operating limitations placards (Refer to Chapter 11) aredisplayed.

Inspection Procedures Guidelines
Figure 201 (Sheet 1 of 12)
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MODEL GA-7/COUGAR

ANNUAL OR 100-HOUR INSPECTION PROCEDURE (AIRCRAFT IN SERVICE HOURS)

ANNUAL OR 100-HOUR INSPECTION PROCEDUREGUIDELINE (AIRCRAFT IN SERVICE HOURS)

FAR 43.15 (c) (1) states: "Each person performing an annual or 100-hour inspection shall use a checklist while
performing the inspection. The checklist maybe of the person's own design, one provided by the manufacturer of
the equipment being inspected, or one obtained from another source. This checklist 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 checklist. This checklist has been prepared to
assist a mechanic in performing adetailed inspection of such scope anddetail that when the inspection iscompleted,
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 checklist, whichmust be within the scope of Appendix Dof FAR Part 43.

OWNER'S NAME STREET ADDRESS

CITY STATE ZIP CODE

IDENTIFICATION NUMBER SERIAL NUMBER HOURS DATE INSPECTION COMPLETED

SERVICING AGENCY CITY STATE

NOTE: Check conformity with FAA Specifications, Airworthiness Directives, and Grumman American Aviation
Corporation and Supplier's Service Bulletins and Letters.

NOTE: It is recommended that reference be made to the applicable maintenance handbook, service bulletins,
letters, installation instructions, and vendor specifications for torque valves, clearances, settings, toler
ances, and other specification data.

NOTE: Indicate airworthiness of aircraft after completion of 100-hour/annual inspection by person making this
determination placing their signature and certificateidentification in the appropriate block at the end of
the inspection procedure guide.

Inspection Procedures Guidelines
Figure 201 (Sheet 2 of 12)
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MODEL GA-7/COUGAR

ANNUAL OR 100-HOUR INSPECTION PROCEDURE

PREINSPECTION ENGINE RUNUP(BOTH ENGINES)

Prior to beginning the annual or 100-hour inspection, an engine runup is madeto facilitate
oil drainage and to observe the following, noting anydiscrepancies: (Refer to Pilot's Opera
ting Handbook.)

1. Fuel Pressure (0.5 to 8 ]
ElectricPump only priorto.enginestartup (Left)
Turn pump off for engine start (Left).

Both (Left).
Engine pump only after engine startup.

(Right)-
. (Right).
-(Right).

2. OU Pressure (60 to 90 psi) Approx. 25 psi idling)
Actual (Left) (Right) Actual, Idle (Left) (Right).

3. Oil Temperature
Average

Ambient Air

Above 60°F

30°to90T

0oto70°F

Below 10T

4. Manifold Pressure (. -)

Oil Inlet Temperature
Desired Maximum

180°F(82'C)
180°F(82T)
170°F(77t)
160°F(71<C)

Actual (Left).

245SF(118^C)
245T(118aC)
225T (107«C)
2107(991:)

. Actual (Right).

Actual (Left) Actual (Right)

5. CylinderHead Temperature (Normal200°Fto 300°F; Neverexceed 500T.)
Actual (Left) Actual (Right)

6. Perform propeller operational Check. (Refer to Hartzell propeller owner's manualthat
is suppliedwith aircraft.)

7. Magneto rpm drop (Maximum drop on either magneto 175 rpm. No more than 50 rpm
difference between magnetos.)

Actual Drop Left Engine
Left Right

8. Static rpm (2675 to 2700 rpm)

Actual (Left) Actual (Right).

Actual Drop Right Engine
Left Right

Inspection ProceduresGuidelines
Figure201 (Sheet 3 of 12)

MECH INSP

5-2-1

Page 203
July 15/77



grumman m^e^oe^m /sm^Ymm

GA7/COUGAR

MAINTENANCE MANUAL

PRE-INSPECTION ENGINE RUNUP (Continued) MECH INSP

9. Idling Speed (600 to 650 rpm)

Actual (Left) Actual (Right)

10. Ammeter(indicates alternator output in relation to batterystateof charge).

11. Gyro Pressure Gauge(4.6 to 5.4 psi)

12. Fuel Selector (Check operation in all positions.)

13. Carburetor Heat Controls for properoperation.

14. Engine Responseto changes in power settings.

15. Idle cutoff.

A. PROPELLER GROUP(BOTH PROPELLERS)

1. Remove spinners and check for cracks.

2. Inspect blades for erosion, scratches, nicks, and cracks. Dress out nicks as required.
(Refer to Chapter 61).

3. Inspect backplate for nicks, cracks, and damage. Smooth out nicks and scratches as
required. Cracks may be welded.

4. Inspect front crankshafts seal and blade hub/dome area for oil leaks.

5. Inspect propeller governor for condition andevidence of oil leakage.

6. Check propeller mountingbolts.Torqueto 40 to 50 foot-pounds andsafety.

7. Reinstall spinners. Torque spinner bulkhead bolts to 22 inch-pounds. Check spinner
runouts (1/16 inch maximum runout).

B. ENGINE GROUP (BOTH ENGINES)

1. Remove engine cowl. Clean and check for cracks, wear, distortion, loose or missing
fasteners.

2. Drain oil sumps. Remove oil screens, clean and inspect for metal particles. Reinstall
and safety. Replace oil filter as required.

3. Check oil temperature sending units, oil coolers, oil lines, and fittings for leaks, chaf
ing, and secure mounting.

4. Fill engines with oil perlubrication chart. (Refer to Chapter 12.)

5. Clean engines.

Inspection Procedures Guidelines
Figure 201 (Sheet 4 of 12)
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C. CABIN GROUP (Continued) MECH INSP

4. Check seatbelts and shoulder harnesses for condition, security of mounting, and latch
operation.

5. Check elevator, rudder, and aileron trim control for condition, security of mounting,
proper operation, and indication.

6. Check rudder pedal and brake system for proper operation and condition. Check brake
fluid level.

7. Check control T-Column for security of mounting and adequate clearance from other
equipment.

8. Check cables, pulleys, turnbuckles, and cable ends for condition, secure attachment,
and safeties. Check cables at pulleys for fraying while actuating controls through full
travel. (Maximumof four broken wires per cable is acceptable.)

9. Checkcable tension(at the average temperature for aircraft operation).

10. Check all controls for clearance and proper operation.

11. Check all interior bond lines for any indication of damage, peeling, corrosion, or
cracking.

12. Check flap actuator, push rods, limit switches, and indicator for proper operation and
security of mounting.

13. Lubricate flap actuator and linkage. (Refer to Chapter 12, lubrication chart.)

14. Check all plumbing in cabin area for leaks and condition.

15. Check gyro system filters, replace if necessary.

16. Check instruments for condition, security of mounting, legible markings, and placards.

17. Check electrical wiring, switches, lights, and electronic equipment for condition and
security.

18. Inspect baggage compartment and cargo tiedowns.

19. Inspect all placards in cabin for condition and legibility.

20. Reinstall baggagefloor inspection covers, console panels, and inspection covers.

21. Check fresh air vents for proper operation.

22. Check emergency exit window for condition and proper operation.

Inspection Procedures Guidelines
Figure 201 (Sheet 7 of 12)
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C. CABIN GROUP (Continued) MECH INSP

23. Inspect emergency locator transmitter for security, operation, and battery expiration
date (if installed).

D. FUSELAGE AND EMPENNAGE GROUP

1. Remove tail cone empennage covers,nose baggage doors, and battery access panel.

2. Check pitot heatingelement for properoperation(if installed).

3. Check pitot tube openings and lines. Drain if requiredand leak check.

4. Inspect exterior surfaces for condition and damage. Check all drain holes in the fuse
lage bottom for obstructions.

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

6. Check voltage regulators, starter relays, and master switch relays for secure mounting
and proper operation.

7. Check electrical wiring for condition and secure connections.

8. Inspect bond lines for any indication of damage, peeling, corrosion,or cracks.

9. Check horizontal and vertical stabilizers for damage and security of mounting. Ensure
that horizontal stabilizer and elevator drain holes are open.

10. Check elevator and rudder trim mechanism for damage, security of mounting, and
proper operation.

11. Check rudder and elevator cables and pulleys for damage, proper operation, and safe
ties. Check bellcrank attaching hardware for wear.

12. Lubricate per lubrication chart. (Refer to Chapter 12.)

13. Inspect antenna mountings, wiring, and electronic installations.

14. Check static system lines and the alternate air source valve (if so equipped). Drainany
accumulated moisture from system drainand leak check after draining.

15. Check position and anti-collision lights for security of mounting.

16. Check forward and aft baggage compartment doors, seals, and latches for security,
condition, and proper operation.

Inspection Procedures Guidelines
Figure201 (Sheet 8 of 12)
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D. FUSELAGE AND EMPENNAGE GROUP (Continued) MECH INSP

17. Reinstall inspection covers and panels.

E. WING GROUP

1. Remove wing tips and access panels. Inspect surfaces, skins, ribs, and tips for damage.
Check position and anti-collision (if equipped) lights for security of mounting.

2. Check wings for security of attachment.

3. Visually inspect interior and exterior bond lines for any indication of damage, peeling,
corrosion, or cracks.

4. Check ailerons, aileron bearings and stops, flaps, flap hinges, and bearings for damage
and security, proper travel, and wear.

5. Check fuel vents and connecting lines for damage and restrictions.

6. Check fuel cap gaskets for airtight seal.

7. Check wing leading edge, cove area aft of rear spar, lower wing area, and wheel well for
fuel tank leakage.

8. Inspect fuel tank placards.

9. Check for interior corrosion of skin indicated hy a white flaking ash.

10. Install wing tips and access panels.

F. MAIN LANDING GEAR GROUP

1. Remove wheels and check for cracks. Check condition of brake linings and wheel
cylinders. Pack wheel bearings, reinstall wheels, and key axle nuts at first 100 hours
and each 100 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 tires are replaced.

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

3. Check brake lines for leaks and secure attachment.

4. Check retracting mechanism and hydraulic lines for leakage, security of mounting, and
evidence of damage.

5. Check struts for proper extension, inflation, leakage, fluid level, security of mounting,
and proper lubrication. (Refer to Chapter 12.)

6. Perform landing gear operational check (retraction). (Refer to Chapter 32.)

7. Inspect inside all wheel wells for cleanliness and evidence of damage to components.

Inspection Procedures Guidelines
Figure 201 (Sheet 9 of 12)
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G. NOSE GEAR GROUP MECH INSP

1. Check nose gear strut for security of mounting, corrosion, damage, cracks, and proper
servicing. (Refer to Chapter 12.)

2. Check steering mechanism for security of mounting, corrosion, damage, cracks, and
proper operation.

3. Check shimmy dampener for security of mounting, evidence of leakage,and proper
servicing. (Refer to Chapter 12.)

4. Check retracting mechanism and hydraulic lines for leakage, security of mounting,
evidence of leakage, and proper servicing.

5. Remove nose wheel; check for cracks; clean, inspect, and repack bearings; reinstall
wheel and safety 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 complete
wheel inspection when tire is replaced.

6. Inspect nose wheel for cracks, corrosion, and loose or broken bolts.

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

1 8. Perform landing gear operational check (retraction). (Refer to Chapter 32.)

H. OPERATIONAL INSPECTION

1. Check brake operation (including parking brake).

2. Check fuel primer operation and lines for leaks.

3. Check operation of auxiliary fuel pumps.

4. Check fuel pressure.

5. Check starter for proper operation.

6. Checkoil pressure and temperature (both engines).

7. Check engine controls for proper operation. Check throttle, mixture, and propeller
controls for proper cushion.

8. Check cylinder head temperature (both engines).

Inspection Procedures Guidelines
Figure 201 (Sheet 10 of 12)
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H. OPERATIONAL INSPECTION (Continued) MECH INSP

9. Check operation of left and right engine magnetos (1800 rpm); both on, leftoff, both
on, right off, both on. (Maximum magneto drop 175 rpm with 50 rpm maximum
difference between magnetos.) With engine at idle, turn switch to OFF position
momentarily to check magneto grounding.

10. Check left and right engine static rpm (2700).

11. Check left and right carburetor heaters for proper operation and cushion.

12. Check left and right alternator outputs.

13. Check left and right cowl flap operation.

14. Check pressure gauge and pressure system output (4.3 to 6.1 psi).

15. Check both fuel selector valves operation and indexing.

16. Check heating, defrosting, and ventilating systems for operation.

17. Check radio for operation.

18. Check leftand right engine idle speed (600 to 650 rpm) and mixture setting.

19. Check left and right idle cutoff on carburetor for proper operation.

20. Checkailerons and trim tabs for proper operation.

21. Checkrudder and trim tab for proper operation.

22. Check elevators and trim tab for proper operation.

23. Check wing flaps for properoperation.

24. Check fuel quantity gauges for condition and proper operation.

25. Check interiorlights for properoperation and adjustment.

26. Check navigation and anti-collision lights for proper operation and landing light for
proper operation and adjustment.

27. Check pitot heat for proper operation.

28. Check both stall warning devices for operation. (Refer to Chapter 27.)

29. Inspect engines after ground runup. Flight test and inspect for oil leaks and secure
mounting of all components.

Inspection Procedures Guidelines
Figure 201 (Sheet 11 of 12)
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1. Inspect radio and electronic equipment for improper installation and insecure mount
ing.

2. Check all wiring, bonding, and shielding for improper routing, improper installation,
poor condition, and obvious defects.

3. Inspect all antennas and antenna installations for poor condition, insecure mounting,
and improper installation.

GENERAL

1. Aircraft cleaned and serviced.

2. Aircraft conforms to FAA Specifications.

3. All applicable FAA Airworthiness Directives complied with.

4. Allmanufacturer's Service Letters, Bulletins, and Alert Bulletins complied with.

5. Check for proper Pilot's Operating Handbook availability.

6. Aircraft papers in proper order. Make logbook entry.

7. This aircraft has been determined to be airworthy after completion of the 100 hour/
annual inspection.

NOTE: Each person performing an annual or 100-hour inspection shall inspect
(where applicable) each installed miscellaneous item that is nototherwise
covered by this Inspection Procedures Guideline for improper installation
and improper operation.

Signature.

Certificate Identification

END OF INSPECTION

Inspection Procedures Guidelines
Figure 201 (Sheet 12 of 12)
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H. OPERATIONAL INSPECTION (Continued) MECH INSP

9. Check operation of left and right engine magnetos (1800 rpm); both on, left off, both
on, right off, both on. (Maximum magneto drop 175 rpm with 50 rpm maximum
difference between magnetos.) With engine at idle, turn switch to OFF position mo
mentarily to check magneto grounding.

10. Check left and right engine static rpm (2700).

11. Check left and right carburetor heaters for proper operation and cushion.

12. Check left and right alternator outputs.

13. Check left and right cowl flap operation.

14. Check pressuregaugeand pressuresystem output (4.6 to 5.4 psi).

15. Check fuel selector valve operation and indexing.

16. Check heating, defrosting, and ventilating systems for operation.

17. Check radio for operation.

18. Check left and right engine idle speed (600 to 650 rpm) and mixture setting.

19. Check left and right idle cutoff on carburetor for proper operation.

20. Check ailerons and trim tabs for proper operation.

21. Check rudder and trim tab for proper operation.

22. Check elevators and trim tab for proper operation.

23. Check wing flaps for proper operation.

24. Check fuel quantity gauges for condition and properoperation.

25. Check interior lights for proper operation and adjustment.

26. Check navigation and anti-collision lights for proper operation and landing light for
properoperation and adjustment.

27. Check pitot heat for proper operation.

28. Check stall warning device for operation.

29. Inspect engines after ground runup. Flight test and inspect for oil leaks and secure
mounting of all components.

Inspection Procedures Guidelines
Figure201 (Sheet 11 of 12)
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I. GENERAL MECH INSP

1. Aircraft cleaned and serviced.

2. Aircraft conforms to FAA Specifications.

3. All applicable FAA AirworthinessDirectives compliedwith.

4. All manufacturer's Service Letters, Bulletins,and Alert Bulletins complied with.

5. Check for proper Pilot's Operating Handbook availability.

6. Aircraft papers in proper order. Make log book entry.

7. This aircraft has been determined to be airworthy after completion of the 100 hour/
annual inspection.

Signature,

Certificate Identification.

END OF INSPECTION

Inspection Procedures Guidelines
Figure 201 (Sheet 12 of 12)
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UNSCHEDULED MAINTENANCE CHECKS - DESCRIPTION/OPERATION

General

Following a hard or overweight landing, certain items and systems of the aircraft should be inspected for
subsequent damage. Applicable groups in Figure 201, Section 5-2-1 should be used as a guideline when
performing the unscheduled inspection required as a result of unusual circumstances. For example, if the
landing gear requires an unscheduled inspection, each procedure listed under the landing gear group should be
completed.

5-5-1
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UNSCHEDULED MAINTENANCE CHECKS - MAINTENANCE PRACTICES

1. Inspections Following a Hard or Overweight Landing

A. Inspect Main and Nose Landing Gear Assemblies

(1) Check both landing gear assemblies, using those items listed in Figure 201, Section 5-2-1 as abasic
guide. The specific limitations pertaining to damage of various components in the landing gear
system have not been established at this time. They will be added to the Maintenance Manual at a
laterdate when this data isdeveloped.

B. Inspect Engine Mounts and Propellers

(1) Inspect left and right engine mount welded assemblies for cracks orany evidence of deformation.

(2) Inspect left and right engine attachment fittings at nacelle areas for deformation and security of
attachment to nacelles.

(3) Inspect left and right propeller tips for evidence of ground contact. Inspect blade areas for
evidenceof damage. Replace a damaged propeller.

C. Inspect Fuselage and Empennage =====

(1) Inspect tail cone structure for damage. Buckled or damaged mount flanges can normally be
repaired using the procedures in AC43.

(2) Inspect horizontal and vertical stabilizer, elevator, rudder, and aileron mounting brackels for
damage, cracks, and sccurily of mounting (loose bolts orbuckled supports).

(3) Suspect bondlines for evidence of damage or cracks.

2. Bondiine Damage, Inspection Procedures, and Repair

A. Identify Types of Bondiine Damage

(1) Physical Damage - The most common type of bondiine damage is physical damage along Ihe
trailing edges of flaps, ailerons, elevators, and rudder. This is usually caused by persons stepping on
the inboard trailing edges of flaps and general "hangar rash" on other control surfaces. This type
of damage isusually readily visible inthe form of joint separation.

(2) Corrosion Damage - A less common type of bondiine damage is damage caused by metal cor
rosion. This type of damage isusually 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 painl. This type of damage is more likely in tropical or sub-tropical
climates, particularly where an aircraft isinclose proximity to coastal areas.

5-5-1
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B. Isolate Most Common Damaged Areas

(1) Areas which should be given particular attention include flanges of wing and stabilizer rear spars,
trailing edges ofcontrol surfaces, side lap joints between tail cone and forward cabin section, joints
between tail cone top and side skin, and aft tail cone bulkhead joints.

(2) Inside edges and internal joints which have an undisturbed bondline fillet are generally not af
fected.

C. Locate and Verify Damaged Areas

(1) Visual Scanning - Carefully scan the edges of all joints in a well lighted hangar or outside in
daylight to determine the existence ofhairline cracks between two layers ofbonded metal. Figure
201 illustrates the appearance of this condition. Identify the location of any cracks with agrease
pencilas shown in Figure201.

(2) Tapping - Gently tap the bondline with a coin orsimilar metal object toverify the existence ofa
bondline separation. Slowly move along the bondline, while tapping, and listen for a change in
tone as the suspect area is traversed. Abondline separation will produce a flat or hollow sound
when tapped directly in the damagedarea.

(3) Separation - If the results of item (2) are questionable, attempt to insert a 0.004 inch to 0.006
inch feeler gauge into the bondline to verify thata separation exists.

D. Repair BondlineDamage

WARNING: USE SOLVENTS IN A WELL VENTILATED AREA. AVOID BREATHING FUMES.
KEEP AWAY FROM FLAMES.

(1) After inspection, if the suspected damage proves to be no actual separation, the hairline should be
wiped with Methyl Ethyl Ketone and sealed with paint.

(2) Sealall bondline edges with paint.

(3) If the suspected area proves to be actual bondline separation, order Service Kit No. SK-125 from
theGrumman American Supply Operations and make repairs accordingly.

Identifying Suspect Areas
Figure 201

5G72-1
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PRINCIPAL DIMENSIONS

The principal dimensionsof the GA-7/Cougar Aircraftare provided in this section.

Principal Dimensions

Principal dimensions of the GA-7/Cougar are shown in Figure 1. Propeller tip to ground clearance are as follows:

Static* 10 inches (nominal)

Nose strut

and nose tire

deflated 6 inches (nominal)

*Nose strut and all three tires inflated to recommended pressure.

64)
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U-6FT8IN.-J

Principal Dimensions (GA-7/Cougar Aircraft)
Figure 1

10 FT -4 1/4 IN.
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STATION LOCATIONS

1. General

This section provides station locations for the GA-7/Cougaraircraft.

2. Station Locations

Station locations for the GA-7/Cougaraircraftarc shown in Figure 1.

6-1-1
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BL VVS
70.00 23-00

WS
85.50

FS FS fs FS WL
2,00 35.00 50.00 115.00 23.00

Station Locations(GA-7/Cougar Aircraft)
Figure 1

WS

184.38

WS

131.566

FS FS
284.00 319.096
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SPECIFICATIONS

General

The majorspecifications for the GA-7/Cougar aircraft are presented in tabular form below.

Specifications, GA-7/Cougar Aircraft

A. Wing
Span: 37.00 feet
Area: 183.81 square feet
Aspect Ratio: 7.448 to 1
Incidence: 1° 13'42.4"

Dihedral: 5 degrees 00 minutes

B. Ailerons

Span: 78.184 inches
Travel: Up 25 degrees + 2 degrees

Down 15 degrees + 2 degrees

Flaps
Span: 106.88 inches
Travel: Up 0 degrees + 2 degrees

Down 30 degrees + 2 degrees

Horizontal Tail

Span: 14.00 feet
Area: 49.21 square feet
Aspect Ratio: 3.983 to 1
Dihedral: 7 degrees 00 minutes
Incidence: 0 degrees
Elevator Travel: Up 17 degrees + 1 degree

Down 16 degrees + 1 degree
Elevator Trim Tab Travel: Nose down trim 4 degrees± 1 degree T.E. Up

Nose up trim 30 degrees + 2 degrees, -3 degrees T.E. Down

Vertical Tail

Span: 6.00 feet
Area: 23.375 square feet
Aspect Ratio: 1.487 to 1
Sweep: 31°53'24"
Rudder Travel: 40 degrees + 2 degrees Left and Right
Rudder Trim Tab Travel: 15 degrees± 1.5 degrees Left and Right

Fuselage
Height: 49 inches
Width: 46 inches

Length: 341.096 inches
Static Ground Angle: 2 degrees00 minutes nose up

6-2-1
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G. Main Wheels

Brakes: Two-piston, single disc type
Tire Size: 6.00-6, Type III, 6-ply rating
Tire Pressure: 40+2 psi

H. Nose Wheel

Tire Size: 15 X 6.00-6,4-ply rating
Tire Pressure: 40 + 2 psi

I. Strut Pressure (Without Load)
Nose Landing Gear: 165 + 10 psi
Main Landing Gear: 90+10 psi

J. Operating GrossWeights
Takeoff: 3800 pounds maximum
Landing: 3800 pounds maximum
Standard Empty Weight: 2569 pounds
MaximumUseful Load: 1231 pounds
Baggage: 175 pounds aft, 75 poundsnose

K. Power Plant

Engine: Lycoming 0-320-DID, 160 hpat 2700 rpm and 28.5 inches mercury
Compression Ratio: 8.50 to 1
Fuel: 100 Minimum Grade Aviation Fuel (green), 100 LLAviation Fuel (blue) also approved.
Fuel Capacity: (Ambient temperature of 70°F (21°C) 118 U.S. gallons (98.3 Imperial gallons) (446.6 ,***,
liters) ^
Each Tank: 59 U.S. gallons (49.1 Imperial gallons) (223.3 liters)
Total Usable: 114U.S. gallons (94.9 Imperial gallons) (431.5 liters)
Intermediate Loading: 100 U.S. gallons (80 Imperial gallons) (380 liters) and 80 U.S. gallons (66.6
Imperial gallons) (302.80 liters)
Unusable Fuel: 2 U.S.gallons in each wing
Oil Capacity (Each Engine Sump): 8 quarts (6.66 Imperial quarts) (7.57 liters)
Magnetos: Slick 4051 (LH engine)

4050 (RH engine)

L. Electrical System
Battery: 12 volts, 25 ampere-hours
Starters: Prestolite direct drive 12 volts
Alternators: 14 volts, 60 amperes

M. Propellers
Manufacturer: Hartzell

Model Number: HC-F2YL-2UF/FC7663D-3
Diameter: 73 inches

Type: Constant speed, full feathering, governor regulated, two bladed propellers. An unfeathering ac
cumulator is optional.
Blade Angle at 30 inch Station:

Low Pitch: 11.5°±0.1°

Feather: 80° to 82°

6-2-1
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LIFTING AND JACKING POINTS

The jack pads and other points that may be used to lift or jack the GA-7/Cougar Aircraft areidentified in this
section.

2. Lifting and Jacking Points

Lifting and jacking points for the GA-7/Cougar Aircraft areshown in Figure 1.

1. Forward Jack Pad Fuselage Station 50.00 Left Butt Line 6.0

2. Wing Jack Pad Fuselage Station 125.10 Wing Station 51.031

3. Aft Support Line Fuselage Station 284.00

Jacking Points Location
Figure 1

7G72-1
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LIFTING AND JACKING PROCEDURES

Recommended procedures for lifting and jacking the GA-7/Cougar aircraft to accomplish maintenance and
inspection procedures are included in this section. Since lifting and jackina procedures are dependent on the
type of maintenance to he performed and the equipment available to lift or jack the aircraft, the procedures
given below are necessarily general in nature.

II is recommended that the aircraft be hangared or placed in an area protected from wind gusts, and prop or
jet wash, if it is to be jacked, to reduce the possibility ofajack slipping from the jack pad area and causina
damage to the aircraft.

2. Jacking Procedures

CAUTION: LIMIT MAINTENANCE PERFORMED WITH THE AIRCRAFT ON JACKS TO THAT WHICH
REQUIRES THAT THE AIRPLANE BE JACKED UP. DELAY OTHER MAINTENANCE UNTIL
THE JACKS CAN BE REMOVED.

A. Jacking

(1) Move the aircraft into ahangar or other level, protected area if possible.

CAUTION: DO NOT JACK THE AIRPLANE IF WIND GUSTS EXCEED 10 MPH OR IN AN
AREA SUBJECT TO PROP OR JET WASH.

(2) Place a minimum 1-ton capacity aircraft jack at each jack pad. The forward jack pad is located
beneath the forward fuselage. The wing jack pads are located just inboard ofthe engine nacelles at
the trailing edges ofthe wings. Refer to Lifting and Jacking Points, Figure I, this chapter.

CAUTION: THE JACK CAPACITIES SPECIFIED EXCEED THE VERTICAL LOAD REQUIRE
MENTS OF THE AIRCRAFT TO ALLOW FOR THE ADDED DYNAMIC STRESSES
OF GEAR CYCLING, NECESSARY ONBOARD MAINTENANCE PERSONNEL.
PLUS AN ADDED MARGIN FOR SAFETY. LIGHTER CAPACITY JACKS MAY
RAISE THE AIRCRAFT, BUT THEIR USE IS NOT RECOMMENDED.

(3) Raise the jacks until they are fully in contact with the aircraft jack pads. Adjust position as
necessary to seat the jack pads into the jacks.

(4) Operate the jacks evenly so that the aircraft remains as nearly level as possible. Raise the aircraft
only as high as required for proper maintenance. Install locking devices on the jacks to prevent
accidental lowering.

(5) Limit personnel in the area to those required to perform maintenance. Avoid weight or pressure on
aft fuselage, empennage, and wings outboard of the engine while the aircraft is on jacks.

B. Lowering

• CAUTION: A DOWN AND LOCKED INDICATION MUST BE OBTAINED FOR ALL THREE LAND
ING GEAR BEFORE JACKS ARE LOWERED.

7-1-1
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(1) Place the MASTER switch in the ON position. Make sure the NOSE, LEFT,and RIGHT indicator
lights adjacent to the landing gear control are illuminated and that the NOT SAFE indicator light
isout before proceeding. Place the MASTER switch in the OFF position.

CAUTION: MAKE SURE THE AREA BENEATH THE AIRCRAFT IS CLEAR BEFORE
LOWERING.

(2) Make sure the parking brake is released. Release the locking devices onthe jacks. Lower the jacks
evenly to keep the aircraft as nearly level as possible.

(3) Apply the parking brakes or chock the wheels asrequired.

(4) Remove the jacks from beneath the aircraft.

7-1-1
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AIRCRAFT PREPARATION

General

The procedure for determining the basic weight and moment of the GA-7/Cougar aircraft is contained in this
chapter. Sample forms and procedures for their use are provided to enable rapid calculation of weight and
moment.

Consult the aircraft log for specinc inforination on weight, arm, moment, and installed equipment. This
information is contained in the weight and balance records carried in the aircraft.

Preparation Procedures

Prepare the aircraft for leveling and weighing as follows:

A. Inflate all tires to the recommended operating pressure and service the shock struts (Chapter 12).

B. Drainall fuel from the tanks and fuel system.

C. Drain all oil from the oil system.

D. Place all controls in the neutral position.

E. Raise flaps to the fully retracted position.

F. Move adjustable seats to center of travel position.

G. Remove all objects not a part of the aircraft or its accessories from the cockpit and passenger
compartment.

H. Clear the forward and aft baggage compartments of all baggage and other objects not a part of the
aircraft or its accessories.

I. Release the parking brake. Close and secure alldoors.

J. Remove towbar.

NOTE: Chocks may be put in place if required. If the aircraft is to beweighed, the exact weight of
each chock must be known and deducted from the reading of the scale on which it is used.

8-0
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LEVELING

General

The surface on which an aircraft is to beleveled should beaslevel and free of surface irregularities aspossible.
If the leveling is to be accomplished as part of aircraft weighing procedure,the aircraft should be mounted on
the scales prior to leveling.

Leveling Procedure

A. Prepare the aircraft for levelingand weighing.See Section 8-2.

B. If required, placescales(minimum 1-ton capacity) under each wheel.

NOTE: Release air from the tire on the high end to level airplane.

C. Place a level underneath the fuselage at right angles to the aircraft foreand aft centerline and release air
from the main landinggear tiresas required to level the airplanelaterally.

D. Place a level underneath the fuselage parallel to the aircraft fore and aft centerline and release air from
the nose landing gear tire or both main landing gear tires as required to level the aircraft longitudinally.

E. Repeat Steps Cand D as required to level the aircraft.

8-1-1
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WEIGHING

General

Aircraft weighing should be done in a hangar orother area sheltered from wind to avoid inaccurate orvarying
scalereadings.

Low-velocity wind gusts and other air movement which would notdisturb a parked aircraft can induce rocking
and other disturbances which can significantly affect the scale readings obtained. Use only properly calibrated
scales of sufficient capacity to support the aircraft.

Weighing Procedure

A. Place the aircraft on scales and level. Refer to Section 8-1-1.

B. Read each scale and record the indicated weight in the Scale Reading column (Figure 1).

C. Record the weight of any chocks or otherdevices used to support the aircraft in the Tare column.

D. Subtract the tare from the scale reading and entereach result in the NetWeight column.

E. Add the threeentries in the Net Weight column to obtain the Totalof Net Weights.

SCALE POSITION SYMBOL SCALE READING TARE NET WEIGHT

Left Wheel L

Right Wheel R

Nose Wheel N

Total of Net Weights W

Aircraft Net Weight Computation Form
Figure I

8-2-1
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MEASURING ARM

General

As in any measuring and computation procedure, the accuracy of the results obtained depends upon the care
taken in gathering data and in making computations. String and measuring tape should be pulled taut enough
to eliminate deflection, and the plumb bob reading should be taken in still air.

Measuring Procedure (See Figure 1.)

A. Level the aircraft in accordance with Section 8-2-1.

B. Obtain dimension A as follows:

(1) Stretch a string laterally across the aircraft from the axle center of one main landing gear to the
axle center of the other main landing gear.

(2) On the aircraft centerline beneath the fuselage, connect a plumb bob so that it hangs from
Fuselage Station 50.00. Fuselage Station 50.00 is the forward side of the forward cabin bulkhead.

(3) Along the aircraft centerline, measure the distance from the plumb bob to the string stretched
between the main landing gears. This is dimension A.

(4) Record dimension A in the Weighing Form (Figure I).

C. Obtain dimension B as follows:

(1) Set the nose wheel straight along the centerline of the aircraft.

(2) Measure the distance from the nose gearaxle centerline to the stringstretched between the main
landing gears. This is dimension B.

(3) Record dimension Bin the Weighing Form (Figure 1).

SCALE POSITION SYMBOL SCALE READING TARE NET WEIGHT

Left Wheel L

Right Wheel R

Nose Wheel N

TOTAL OF NET WEIGHTS W

Calculate Arm (in inches) as follows:

1(50 + A)(L + R)| + [50 - (B - A)]N
C.G. Arm

W

8-3-1
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ITEM WEIGHT

2457.00

30.00

9.00

2466.00

C.G. ARM

94.45

64.40

112^00

94.52

MOMENT/
1000 LBS. IN.

232076.0

1.932

1.008

233.084

Aircraft Net Weight (W)
Oil, 16 Qts.at 1.875 Lb./Qt. (Total)

_ JJ™!?MeJFuel_! 50 Gal, at 6 LB./Gal
Equipment Changes
Aircraft Licensed Empty Weight

—

1

F.S. 22.000

SAMPLE AIRPLANE WEIGHING

BULKHEAD

r-50"-

W.L. 0.000 ->

F.S. 00.000

AircraftWeighing (Sample Problem)
Figure 1

8G72-2
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COMPUTING CENTER OF GRAVITY

The following is a step-by-step computation of aircraft basic weight moment performed using the sample
forms shown in Section 8-3-1.

Procedure for Computing Center of Gravity

A. Calculate the total of net weights in accordance with Section 8-2-1.

B. Obtain dimensions A and B. Refer to Section 8-3-1.

C. Using the information previously recorded, calculate the aircraft C.G. Arm using the formula given in
Figure 1, Section 8-3-1.

D. Enter the Aircraft Net Weight (W) and C.G. Arm (Step 2.C ) into the Aircraft Licensed Empty Weight
form.

E. Multiply weight times C.G. Arm and divide the product by 1000 to obtain the moment. Enter the
moment in the Moment/1000 Lbs. In. column.

F. Add the entries in Moment/1000 Lbs. In. column to obtain the Aircraft Licensed Empty Weight
moment.

NOTE: For further information and methods for computing weight and balance, refer to FAR Part
43 and your GA-7/Cougar Pilot's Operating Handbook.

8-4-1
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TOWING

Information for towing the GA-7/Cougar aircraft is contained in this section. A towbar isavailable for towing
and ground handling. Consult your Grumman American Dealer or Illustrated Parts Catalog for further in
formation and part numbers.

General Precautions

A. Makesure the parking brake is released and remove any chocks.

B. Do not use either propeller for ground handling. Serious damage could result, especially if pressure is
exerted on the outer ends.

C. Do not push on flaps, ailerons, on other control surfaces.

D. When moving the aircraft in a confined area, the use of additional personnel to watch the wingtips and
tail is recommended.

Towing Procedures (See Figure 1.)

Towbar Assembly
Figure 1

STOWED

EXTENDED

9G72-1
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A. Unfold the towbar assembly as follows:

(1) Loosen the thumbscrew and slide it as far toward the handle as it will go.

(2) Unfold the towbar and slide the thumbscrew to the other end of the slot. Tighten the thumbscrew
hand tight.

B. Attach the towbar to the towbar attach points on the nose landing gear trunnion and oleo assembly as
shown in Figure 2.

Towbar Attachment

Figure 2

9G72-2
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CAUTION: WHEN TURNING THE AIRPLANE, DO NOT EXCEED THE TURN LIMITS (35°)
MARKED ON THE TRUNNION. FOLLOW THE PLACARDED INSTRUCTIONS ON THE

NOSE LANDING GEAR.

C. Remove chocks, release the parking brakes, and tow the aircraft by pushing or pulling. Do not exceed a
turn angle of 35° either side of the aircraft centerline.

9-0
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TAXIING

1. General

The rudder controLs on the GA-7/Cougar aircraft are coupled to the nose wheel, allowing the rudder pedals to
be used for steering while taxiing. Full rudder pedal svill result in a corresponding 15degree deflection of the
nose wheel. Differential braking may be used to increase the nose wheel deflection to 35 degrees, decreasing
the turning radius. The practice of locking one main wheel to obtain a minimum turn will exceed the tum
capability of the nose wheel and scuff the tire. For this reason, tight turns of this type are not recommended.

2. Taxiing Technique

All taxiing should he done at slow speed, the rate depending upon ground conditions, proximity of other
aircraft, ground obstructions, and wind conditions on the ground.

Controls should be positioned so that the effects of wind gusts are minimized. Refer to Figure 1 for recom
mended control settings. If at all possible, taxiing in strong crosswinds should be avoided. If taxiing in strong
winds must be done, the use of "wing walkers" is recommended.

As with any aircraft, standing or taxiing over gravel, cinders, or other loose material may result in damage to
propeller tips, wing leading edges, landing gear, and horizontal surfaces. Avoid warmups and standing in such
areas, and taxi at low speeds to minimize damage.

9-1-1
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NUMBER WIND DIRECTION CONTROL POSITION

(1) Fwd Wheel Neutral Back

(2) Fwd RH Quarter Wheel Right Back

(3) Aft RH Quarter Wheel Left Forward

(4) Aft Wheel Neutral Forward

(5) Aft LH Quarter Wheel Right Forward

(6) Fwd LH Quarter Wheel Left Back

Taxiing Diagram
Figure 1

9G72-3
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PARKING

1. General

This section contains procedures for parking the aircraft sothat theprobability of ground damage isheld to a
minimum. Parking is definedas leaving the aircraft unattendedfor a short period.

2. Parking Precautions

A. Do not park the aircraft hi an area subject to prop and jet wash.

B. Do not park the aircraft if moderate to high winds or storms are anticipated. Moor the aircraft in
accordance with Section 10-1-1.

C. If heavybraking has been done in landing,allowthe brakes to cool before setting the parkingbrakes.

D. Do not set the parking brake when the ambient temperature is near or below freezing. Accumulated
moisture may freeze in the brakes, preventingthem from being released.

E. The parking brake is primarily intended for use over short periods of time. Overan extended period, an
air temperature rise could cause the hydraulic fluid to expand, damaging the brake system. Use tiedowns
and wheel chocks for prolonged parking.

3. Parking Practices

Choose an area free from prop and jet wash, head the aircraft into the wind, and set the parking brakes. Install
the control lock.

10-0
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MOORING

General

This section provides procedures recommended for normal tiedown ofthe aircraft, and special precautions to
minimize the likelihood of damage during severe weather.

Normal Tiedown

The best precaution against damage to aircraft by strong or gusty winds is a proper tiedown procedure.
Proceed as follows:

A. Position the aircraft so that the tail anchor point is on the fore and aft centerline ofthe aircraft and so
that the distance from each forward anchor to its respective wing tiedown fitting is as short as possible.
The anchor should be forward of the tiedown fitting.

CAUTION: IF THE AIRCRAFT IS TO BE MOORED ON A SMOOTH SURFACE, CLEAT OR TIE
EACH PAIR OF CHOCKS TOGETHER TO PREVENT SLIPPING. DO NOT USE CHOCKS
THAT WILL CONTACT THE NOSE LANDING GEAR YOKE OR MAIN LANDING GEAR
FAIRING.

B. Chock all three wheels and install the control wheel lock.

C. Pass 3000-pound tensile strength chain or rope through the tail and wing tiedown fittings and secure.
The wing tiedown fittings are located at the inboard edge of the wing tip cap beneath the wing. The tail
tiedown fitting islocated beneath the fuselage atthe forward end of the tail cone.

CAUTION: IF MANILA ROPE IS BEING USED, ALLOW SUFFICIENT SLACK FOR SHRINKAGE
WHEN THE ROPE GETS WET AND SUBSEQUENTLY DRIES.

D. Secure each rope or chain toan anchor point.

E. Install a pitot tube cover and make sure all doors are closed and latched.

Severe Weather Precautions

If severe weather is anticipated, the safest procedure is to fly the aircraft to another airport out of the path of
the severe weather, or to hangar the airplane. A good tiedown job affords no protection from windblown
debris or hail.

In addition to the procedures given in Paragraph 2accomplish the following:

A. Choose tiedown points that are well anchored and do not require long tiedown ropes.

B. Position the aircraft so that it is headed directly into the anticipated direction ofstrongest winds.

CAUTION: DO NOT USE CHAIN ORCABLE ON NOSE LANDING GEAR.

C. Tie arope (no chains or cables) to the nose landing gear and secure to a tiedown point forward ofthe
nose landing gear.

NOTE: FAA advisory circular No. 20-35 provides additional tiedown information.

10-1-1
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CHAPTER 11

PLACARDS AND MARKINGS
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PLACARDS AND MARKINGS

1. General

This Chapter contains information relating lo placards used on the GA-7/Cougar Aircraft which define aircraft
limitations and/or flight safety data required by FAA regulations. Also covered in this chapter are placards
which provide the pilot, passengers, and maintenance personnel with aircraft operational data.

2. Placard Locations

The appearance, content, and location of all placards are contained in Figure 1 and Figure 2. The exterior
placards are covered in Figure 1,while the interior placards are covered in Figure 2.

11-0
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GRUMMAN AMERICAN

Located on each side of vortical stabilizer

Located on eachsideof aft fuselage

Exterior Placards

Figure 1 (Sheet 1 of 4)

11G72-1-1
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OIL CAPACITY 8QTS

TEMPERATURE

ABOVE 60°F (I6°C)
30°F(-I°C) T0 90°F(32°C)
0°F(-I8°C) T0 70°F(2I°C)
BELOW I0°F(-I2°C)

GRADE

SAE 50

SAE 40

SAE 30

SAE 20

Located on inside of oil filler access door

SERVICING INSTRUCTIONS

I. RELEASE AIR PRESSURE
2. CLOSE AIR VALVE
3. REMOVE FILL VALVE
4. EXTEND STRUT-HOLD VERT
5. FILL TO OVERFLOW WITH

MIL-H-5606 HYD FLUID
6. FULLY COMPRESS STRUT

TO REMOVE EXCESS OIL
7. REPLACE FILLVALVE
8. WITH NO LOAD ON STRUT

INFLATE WITH NITROGEN
OR CLEAN AIR TO -

M PSIG TIRE PRESSHPSIG

Located on landing gear struts

MAX. BAG COMPARTMENT

CAPACITY 75 LBS
FOR ADDITIONAL LOADING
INSTRUCTIONS SEE WEIGHT8I
BALANCE DATA. NET MUST
BE USED TO RESTRAIN
BAGGAGE FROM SHIFTING

Locatedon insideof nose baggage compartment door

Exterior Placards

Figure 1 (Sheet 2 of 4)

11G72-1-2
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9r

6l

GRUMMAN Aftf]E(^0(gAP>!] mfflfifiWM

(g©l3P>®I^AY0(g)IN!
SAVANNAH, QEORGlA 3140? U.S.A.

MODEL NO. i I
SERIAL NO. C

TYPE CERT NO. C
PROD CERT NO. C

J

^9

j6

Located on fuselage sideunderleft horizontal stabilizer

DO NOT PAINT

VANE OR SLOT

Located on stall warningswitches

NO

Located on right hand flap next to wing walk

Exterior Placards

Figure 1 (Sheet 3 of 4)

11G72-1-3

11-1-1
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INSTRUCTIONS FOR MANUALLY ACTIVATING
EMERGENCY LOCATOR TRANSMITTER:REMOVE
ACCESS COVER. MOVE TOGGLE SW TO THE
EXTREME UP POSITION. (TOWARD TOP OF
FUSELAGE.)

Located on tail section

CAUTION: 12 VOLT DC ONLY

MASTER SW MUST BE ON

PRIOR TO STARTING ENGINE

Located next to auxiliary power receptacle(inside of door)

Located on fuselage above upper entrance doorlatch

GRUMMAN AMERICAN
AVIATION CORPORATION!

SAVANNAH. GA

PART NO.

SERIAL NO.

MODEL

CAUTION
FLUID UNDERPRESSURE
READ INSTRUCTIONS IN
SERVICE MANUAL PRIOR

. TO SERVICING ,

Located on landing gear struts

Exterior Placards

Figure 1 (Sheet 4 of 4)

11G72-1-4

11-1-1

Page4
July 15/77

y-*%y



GRUMMAN ^(Mdl^Otg^iM ^WO/@Tu'D©ifvll

GA-7/COUGAR

MAINTENANCE MANUAL

Located on instrument panel

GRUMMAN AMERICAN

&yar
Located on control wheels

o o

THROTTLE PROP M XTURE

OPEN
RPK

RICH

o

:ioki Ft* LEAN

O NOSE O C
LEFT

3 O NOSE o
RIGHT

Located on control quadrant

Interior Placards

Figure 2 (Sheet 1 of 7)

11G72-2-1

11-2-1
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Located on lower instrument panel

ebehh

Located on instrument panel

MICROPHONE
*—JACK

Located forward center lower console

Located on aft cabin bulkhead

TURN OFF STROBE IN CLOUD, FOG OR HAZE.
TAXI WITH STROBE OFF.

Located in view of pilot on instrument panel

Interior Placards

Figure 2 (Sheet 2 of7)

11G72-2-2

11-2-1
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LDG GEAR

EMERGENCY

— DOWN —

PULL KNOB

Located on left side of control quadrant

Located on aileron trim control knob

Locatedon instrument panel(optional)

Interior Placards
Figure 2 (Sheet 3 of 7)

11G72-2-3

11-2-1
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340 LBS MAX CARGO CAPACITY
DISTRIBUTE LOAD EVENLY. MAX
DESIGN LOAD 37LBS/FT2
NO PASSENGERS. FOR ADDITIONAL
LOADING INSTRUCTIONS SEE WEIGHT a
BALANCE DATA

Located on bottom of rear seat

BAGGAGE COMPARTMENT CAPACITY

175 LBS MAX
FOR ADDITIONAL LOADING INSTRUCTIONS
SEE WEIGHT a BALANCE DATA

NO HEAVY OBJECTS ON HAT SHELF

Located on aft cabin bulkhead

WARNING! TO AVOID DAMAGE
LATCH HANDLE MUST BE IN

OPEN POSITION BEFORE

CLOSING DOOR

Located on inside of entrance door

MAX CHILD SEAT
CAPACITY 120 LBS

Located on aft cabin bulkhead (optional)

PUSH TO

RELEASE

Located on child's seat (optional)

Interior Placards
Figure 2 (Sheet 4 of 7)

11G72-2-4

11-2-1
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LEFT START RIGHT START
- PRIME w

o o o
MAGNETOS

L EN6 R ENG
ON PI TOT

HEAT

(OH«>0)
OFF OFF

oooo
OFF

INSTR LIGHTS RADIO LIGHTS CABIN STROBE NAV LAND.
1 LIGHTS —I

LEFT CABIN AIR

ALT
L R L R STATIC AIR

LEFT ALT
MASTER PULL ON

ON——_SS*fIALT O O
OFF-*- -WARM

O O O o
•OFF-

RIGHT CABIN AIR

Located on instrument panel

l WARNING 1 STARTER FLAP PITOT p-LEFT—i
LG GEAR STALL ALT BPRIMER MOTOR HEATER ALT FIELO

ooooooooo

ooooooooo
LG NAV STROBE INSTR. TURNa TACH DFRST ALT FIELO

LIGHTS • 1 BANK BLWR I—RIGHT-

OOOOOOOOO
LPUMPRPUMP LOTY R OTY PRESS LPRESSRPRESS TEMP CYL HD
I FUEL 1 • 01L • TEMP

I 23456 789

OOOOOOOOO
RADIOS-

Located on instrument panel

Interior Placards

Figure 2 (Sheet 5 of 7)

11G72-2-5

11-2-1
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LEFT ENGINE RIGHT ENGINE

O py0H
CROSS SELECT

pushCJ
TO wSELECT

FEEO

(5
.OFF n_^^ fj OFF/

LEFT
TANK

RIGHT
TANK

Located on aft console

CONTROL LOCK
© o

REMOVE BEFORE STARTING ENGINE

Located on left hand control column

Interior Placards

Figure 2 (Sheet 6 of 7)

11G72-2-6

11-2-1
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EMERGENCY EXIT
OPEN CLOSE

I. ROTATE UPPER LEVER TO OPEN
2. PULL LOWER HANDLE IN THEN UP

Located on left hand side above emergency exit window

GRUMMAN AMERICAN

NXXXXX

Located on Instrument Panel

Interior Placards

Figure 2 (Sheet 7 of 7)

11G72-2-7

11-2-1
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CHAPTER 12

SERVICING

TABLE OF CONTENTS

NUMBER

12-0 SERVICING

General

Servicing Points

Access and Inspection Provisions

Special Tools and Equipment

12-1-1 REPLENISHING

General

Refueling

Defueling

Engine Oil Replenishing

Brake Fluid Replenishing

Tire Inflation

Battery Fluid Replenishing

Landing Gear Oleo Struts Replenishing (Servicing)

12-2-1 SCHEDULED SERVICING

General

Engine Oil Servicing

Carburetor Air Filter Servicing

Pressure System Air Filter Servicing

Airframe Lubrication

Auxiliary Fuel Pump Filter Servicing

Nose Gear Shimmy Dampener Servicing

PAGE
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1
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1

1

3

3
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2

4
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8

8
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Hydraulic Reservoir (Landing Gear)Servicing

Hydraulic Fluid Contamination Check

12-3-1 UNSCHEDULED SERVICING

General

Ice and Snow Removal

Battery Servicingand Charging

External Cleaning

Internal Cleaning

Windshield and Window Cleaning

Engine Cleaning

Propeller Care
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SERVICING

1. General

This section describes the procedures and precautions necessary for proper servicing of the GA-7/Cougar aircraft.
Safety precautions are also presented to acquaint the user with those potential hazards that may not be readily
apparent to persons unfamiliar with the aircraft.

2. Servicing Points

Figure 1 illustrates the locations of the majorservicing points on the aircraft. Figure 2 lists approved lubricants.

3. Access and Inspection Provisions

Various openings in the airframe are provided to enable access for inspection or maintenance. In addition to the
normal access provided by the engine cowlings, other openings, which are covered by removable plates, are listed in
Figure 3.

Access to the interior of the aft fuselage is gained by removal of the access panels at the rear of the baggage
compartment bulkhead. Access to the control column interconnect chains and linkages is gained by removing two
oval shaped panelson nose baggage compartment aft bulkhead.

Control cables are exposed.by removal of center console cover panels from Fuselage Stations 70.00 to 125.00.
Removal of rear seats is required for access to control cables and pulleys from Fuselage Stations 112.00 to 145.00.
Removal of baggage compartment floor covering materialand floor access panels is required for control cableaccess
at Fuselage Station 145.00.

12-0
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DETAIL A

Servicing Points
Figure 1 (Sheet 1 of 5)

12G72-1-1

12-0
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DETAIL B

DETAIL F

Servicing Points
Figure 1 (Sheet 2 of 5)

DETAIL C

12G72-1-2

12-0
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Servicing Points
Figure I (Sheet 3 of 5)

DETAIL H

12G72-1-3

12-0
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1. ALL CONTROL SURFACE HINGES - Grease with Aeroshell No. 6 or MIL-G-7711 grease as required. (See
Figure 2.)

2. PRESSURE SYSTEM PUMP INLET FILTER - Replace filter element when clogged or dirty.

3. FUEL TANKS- Fill with 100/130 grade (green) aviation fuel. 100 low lead (blue) aviation fuel is also
approved.

4. CARBURETOR AIR FILTER - Replace filter element at 300 hours or every 12 calendar months, whichever
comes first, or when the filter is torn or 50 percent covered with foreign material. (Note 4).

5. HYDRAULIC RESERVOIR (LANDING GEAR) - Check fluid level and service as required every 50 hours.
Remove filler plug and check that fluid is visible up to the bottom of the filler plug hole. If fluid is below the
hole, loosen the vent screw and add fluid. Fill with MIL-H-5606 hydraulic fluid (approximately 1quart) (Sec
Figure 2.) (Note 1).

6. BATTERY - Fill battery cells to top of plates with distilled water as required. Coal battery terminals with
VV-P-236 petrolatum asrequired to prevent corrosion. (See Figure 2 ) Both vent lines to the battery case must
he clean and open.

7. PRESSURE SYSTEM INLINE FILTER - Replace filler every 500 hours, or every 12 calendar months,
whichever occurs first, and whena pressure pump is replaced.

8. BRAKE RESERVOIRS - Fill to within 1/4 inch of top with MIL-H-5606 hydraulic fluid as required. (See
Figure 2.)

9. ENGINE OIL (See Figure 2.) - Change engine oilevery 50 hours on engines without oil filters; withoil filters
change at 100 hours. Add oil as required lo maintain safe levels.

10. CARBURETOR FUEL FILTERS - Drain carburetor bowl and clean filter every 100 hours.

11. AUXILIARY FUEL PUMP FILTERS (Left and Right) - Clean filterelements every 50 hours.

12. FUEL TANK AND SUMP TANK DRAINS - Drain clear of water and sediment prior to first flight of day.
Check seals every 100 hours.

13. ALLACTUATORS - Grease with MIL-G-7711 grease as required. (See Figure 2.)

14. TRIM TAB HINGES AND HORNS - Oil with MIL-L-7870 oil. (See Figure 2.) (Note 2)

15. RUDDER BELLCRANK AND ELEVATOR HORN Oil with MIL-L-7870 oil as required. (See Figure2).

16. SEATTRACKS - Oil with MIL-L-7880 nil every 100 hours. (See Figure2.)

17. ENTRANCE AND BAGGAGE COMPARTMENT DOOR LATCHES - Oil with MIL-L-7880 oil as required.
(See Figure 2.)

18. NOSE WHEEL BEARINGS - Greasewith MIL-G- 25760 greaseevery 100 hours or as required. (See Figure 2.)

TIRES. NOSE - Inflate to 40+2 psi.

Servicing Points
Figure 1 (Sheet 4 of 5)

12-0
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19. NOSE LANDING GEAR STRUT AND RETRACTION MOVING PARTS - Grease all nose gear moving parts
with MIL-G-7711 grease as required. (See Figure 2.) Refer to Note 3 for cleaning piston. Fill nose landing gear
strut with MIL-H-5606 hydraulic fluid. (See Figure 2.) Inflate strut to 90 + 10 psi with clean, dry filtered air.

20. NOSE WHEEL DOOR HINGES AND PUSHRODS - Oil with MIL-L-7870 lubricating oil as required. (See
Figure 2).

21. CONTROL COLUMN, RUDDER BAR AND BELLCRANK OILITE BEARINGS- Oil with MIL-L-7870
lubricating oil (Figure 2)as required. Replace if oilite bearings do not hold oil for more than 50hours.

22. RUDDER PEDALS - Oil with MIL-L-7870 oil (Figure 2) as required.

23. SHIMMY DAMPENER - Check each 50 hours and fill with MIL-H-5606 hydraulic fluid as required (Wee
Figure 2.) (Note 3).

24. MAIN LANDING GEAR WHEEL BEARINGS - Grease with MIL-G-25760 grease every 100 hours or as
required. (See Figure 2.)

TIRES, MAIN - Inflate to 40 + 2 psi.

25. MAIN LANDING GEAR STRUT AND RETRACTION MOVING PARTS - Grease all moving parts with
MIL-G-7711 grease. (See Figure 2.) Refer to Note 3 for cleaning piston. Fill gear strut with MIL-H-5606
hydraulic fluid. (See Figure 2.) Inflate strut to 165 + 10 psi with clean, dry filtered air.

NOTES:

1. Perform a hydraulic fluid contamination check at the first 50-hour and first 100-hour inspections and there
afterat each 500-hour inspection or 1 year, whichever occurs first. Refer to Section 12-2-1 of thisChapter, for
contamination check procedures.

2. Acceptable substitute is MIL-G-6711 powdered graphite. (See Figure 2.)

3. Clean the exposed portions of the machined surfaces of the piston to prevent seal damage by wiping with a
clean, lint-free cloth moistened with hydraulic fluid or kerosene. Wipe off excessive fluid, leaving a light film
to prevent corrosion.

4. Never attempt to clean filter with compressed air, orattempt to wash element inany liquid, orsoak in oil. For
replacement, use filter assembly, part number 5500015-501 as a replacement.

Servicing Points
Figure I (Sheet 5 of 5)
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TRADE NAME I MANUFACTURER

M1L-G-21164 GREASE (Note 1)

Aeroshell Grease 17

Braycote 664

PED 3350 Crease

Royco 64 Grease
TG-4727 Grease

Shell Oil Company
Bray Oil Company
Standard OilCompany
Royal Lubricants Company
Texaco Inc.

MIL-G-6711 GRAPHITE(Note 1)

Graphite
Graphite
Graphite

Dixon Company
Electrofilm Company
Electro-Graph Company

MIL-H-5606 HYDRAULIC FLUID (Note 1)

3125 HVD Oil

Brayco Micronic 756C
PED-3337, -3335
Royco 756A & B
XSL 7828

YT-283

Humble Oil& Refining Company
Bray Oil Company
Standard OilCompany
Royal Lubricants Company
Shell Oil Company
Union Carbide

MIL-L-22851 OIL (Note 1)

Premium AD 80

Premium AD 120

Texaco Inc.

Texaco Inc.

VV-P-236 PETROLATUM (Note 1)

Braycote 236
Parmo 70

Royco IR

Bray Oil Company
Humble Oil & Refining Company
Royal Lubricants Company

MIL-L-7870 OIL (Note 1)

Brayco 363
Cosmolube 263

Enco Instrument Oil

Low Temperature Oil 1692
Royco 363

Bray Oil Company
E. F. Houghton Company
Humble Oil & Refining Company
Texaco Inc.

Royal Lubricants Company

MIL-G-25760 GREASE (Note 1)

Aeroshell Grease 16

Braycote 6605
Royco 60R
Supermil ASU No. 06752
TG-4971 Grease

Shell Oil Company
Bray Oil Company
Royal Lubricants Company
American Oil Company
Texaco Inc.

Lubri

Figure 2 (SI
cants

leet lof2)
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TRADE NAME

MIL-G-7711 GREASE (Note 1)

Aeroshell No. 6

Regal AFB 2

MIL-L-6082B ENGINE OIL (Notes 1 and 2)

Aeroshell W120*

Aeroshell W80*

Aeroshell Oil 65**
Aeroshell Oil 100**

Chevron Aero Oil Grade 120*
Chevron Aviation Oil 65**

Grade 1100**

RT-451*

RM-173E*

RM-180E*

Avrex 101/1065**
Avrex 101/1100**
TX-6309*

Premium AD 120*

Premium AD 80*
Conoco Aero Oil 1065**
Conoco Aero Oil 1100**
Chevron Aero Oil Grade 120*
Oil El 20*

Oil A-100*

Oil E-80*

Grade 1065**

Grade 1100**

it: MANUFACTURER

Shell Oil Company

Texaco Inc.

Shell Oil Company
Shell Oil Company
Shell Oil Company
Shell Oil Company
Standard Oil Company

Chevron Oil Company
Chevron Oil Company
Mobil Oil Company
Mobil Oil Company
Mobil Oil Company
Mobil Oil Company
Mobil Oil Company
Texaco Inc.

Texaco Inc.

Texaco Inc.

Continental Oil Company

Continental Oil Company
Standard Oil Company
Exxon Company
Exxon Company
Exxon Company
Champlin Oil& RefiningCompany
Champlin Oil& RefiningCompany

* Ashless Dispersant Oils with additives conforming to MIL-L-22851.
** Straight Mineral Oils.

Note 1: The vendor products listed in this chart have been selected as representative of the specification
under which they appear. Other equivalent products conforming to the same specifications may be
used.

Note 2: Oils conforming to the latest revision ofLycoming Service Instruction No. 1014 may be used.

Lubricants

Figure 2 (Sheet 2 of 2)
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Access Openings
Figure 3 (Sheet I of 2)

12G72-2
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1. EngineUpper Cowl
2. Engine Lower Cowl
3. EngineOil Service Access Door
4. Cowl Flaps
5. ELT Access Panel

6. Nose Cone

7. Hydraulic Reservoir Access(Remove Baggage Compartment Floor Panel)
8. Battery Access(Remove Baggage Compartment FloorPanel)
9. External Power Receptacle Access.

10. Stall Warning Access
11. Wing Tips
12. Emergency Exit Window
13. Elevator and Rudder Controls Access

14. Vertical Stabilizer Fairing
15. Horizontal Stabilizer Fairing
16. Elevator Tips
17. Rudder Tip
18. Tail Cone

19. Control Cable And Bellcrank Access

20. Electric (Aux) Fuel Pump Access
21. Tank Sump Access
22. Fuel Selector Valve Access

23. Fuel Tank Access

24. Fuel Quantity Transmitter Access
25. Aileron Cable Fairlead Access in Cove Skin

26. Cabin Air Duct Access

Access Openings
Figure 3 (Sheet 2 of 2)

4. Special Tools and Equipment

The special tools required to service and maintain the flight controls are listed in Chapter 27. Special tools for
landing gearrigging are listed in Chapter 32.

12-0
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REPLENISHING

The replenishing procedures contained in this section provide the proper methods for replacing consumed fuel,
oil, hydraulic fluid, and battery electrolyte. Also included are methods for inflation of tires, landing gearoleo
struts, and nose wheel shimmy dampener.

Refueling

Refueling is accomplished by pumping or pouring fuel into the two wing tanks through their respective filler
caps. (See Figure 1.) When fueling the aircraft, observe the following:

A. Never refuel the aircraft with engines running.

B. Always ensure that the aircraft is properly grounded before refueling.

C. Ensure that no one is smoking within 100 feet of the aircraft during refueling.

D. Ensure that all aircraft electrical systems are turned off while refueling.

Ensure that no aircraft radar or other powerful transmitters are operating within 100 feet of the aircraft
during refueling.

If fuel is spilled, ensure that the area of spillage is thoroughly flushed with water and that all residual
fuel and vaporhave dissipated or been neutralized prior to startingaircraft engines.

Ensure that all fuel is from an approved source and that it is free from contamination.

The GA-7/Cougaraircraftmust be fueled with the following fuel:

CAUTION: UNDER NO CIRCUMSTANCES SHOULD FUEL OF A LOWER OCTANE RATING THAN

THAT SPECIFIED BELOW OR AUTOMOTIVE FUEL (REGARDLESS OF OCTANE) BE

USED.

Grade (and color): 100/130 minimum grade aviation fuel (green). 100 low lead aviation fuel (blue) is
also approved. Refer to the latest revision of Lycoming Service Instruction No. 1070 and other
Lycomingpublications for further information concerning fuels.

The GA-7/Cougar aircraft fuel system capacities areas follows:

NOTE: The following quantities were measured at an ambient temperature of 70°F. Changes from
this temperature will cause a corresponding change in fuel quantities.

Total Fuel Capacity, Each Tank
Usable Capacity, Each Tank
Unusable Fuel, Each Tank
Total Net Fuel Capacity, Both Tanks

U.S. Gallons Liters Imp. Gallons

59.0

57.0

2.0

118.0

224.2

216.6

7.6

448.4

47.2

45.6

1.6

94.4

After refueling, ensure that both fuel tank caps are securely installed prior to flight.
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1. Left Fuel Tank Cap
2. Right Fuel Tank Cap

Fueling Points
Figure 1

A12G72-3

12-1-1

Page 2
Dec 10/77

/"S5%



f^

GRUMMAN mSMFt'k .

GA-7/COUGAR

MAINTENANCE MANUAL

Defueling

WARNING: WHEN SIPHONING FUEL FROM THE TANKS, NEVER ATTEMPT TO START SIPHON
ING BY MOUTH. INTRODUCTION OF EVEN A SMALL AMOUNT OF FUEL INTO
LUNGS CAN BE FATAL. USE ONLY SAFETY APPROVED SIPHONING EQUIPMENT.

Defueling is best accomplished by siphoning fuel through a siphon hose introduced into the tank through the
fuel filler cap. If the tank is to be completely emptied, the small amount of fuel that cannot be removed by
siphoning can be removed through the tank drain beneath thewing. During the aircraft defueling, observe the
safety precautions specified in Paragraph 2.

Engine Oil Replenishing

Engine oil replenishment is accomplished by pouring oil into the oil filler spout. Oil quantity can be con
venientlychecked by useof the dipstick attached to the oil filler spout cap.

Oil quantity is checked as follows:

A. Open oil filler spout accessdoor.

B. Locateoil filler spout on right-hand sideof engine accessory section.

C. Unscrew oil filler spout cap.

D. Remove dipstick from engine and wipe oil from dipstick with a clean cloth or paper towel.

E. Return dipstick into filler spout and tighten finger tight.

F. Unscrew and remove dipstick. Check oil level on dipstick versus the markings stamped on the dipstick.

G. Wipe oil from dipstick with a clean cloth or paper towel and replace dipstick in filler spout. Tighten filler
spout cap finger tight.

NOTE: When tightening the cap, ensure that it is secure. Do not overtighten, as this may damage the
O-ringseal in the cap.

Replenish engine oil using oil of the following specifications.

MIL-L-6082B Aviation Grade Straight Mineral Oil (Refer to Figure 2, Section 12-0) shall be used lo
replenish oil supply during the first 25 hours of operation and at the first 25-hour oil change. Continue
to use this grade of oil the first 50 hours of operation.

NOTE: The aircraft is delivered from the factory with corrosion preventative aircraft engine oil. This
oil should be drained after the first 25 hours of engine operation.

MIL-L-22851 Ashless Dispersant Oil. (Refer to Figure 2, Section 12-0.) This specification oil shall be
used after the first 50 hours of engine operation.

12-1-1
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♦RecommendedViscosity

Average Ambient
Air Temperature Mineral Grade Ashless Dispersant

Above 16°C(60°F)
-lX(30°F)to32<C(90°F)
-18eC(0°F)to21oC(70oF)
Below -irC(lVF)

SAE 50

SAE 40

SAE 30

SAE 20

SAE 40 or SAE 50

SAE 40

SAE 40 or SAE 30

SAE 30

*Refer to latest revision of Lycoming Service Instruction
further information.

No. 1014 and other Lycoming publications for

Replenish engine oil as follows:

(1) Open oil access door.

(2) Locate oil filler spout and unscrew cap.

(3) Using a clean cloth or paper towel, wipe any oil or foreign material from the edges of the oil filler
spout opening. Also wipe oil from the dipstick.

NOTE: When adding engine oil, ensure that no dirt or foreign material is on the edges of the
oil fillerspout and the cap/dipstick is clean prior to installation.

(4) Pour oil of proper specification and viscosity into filler spout to achieve desired oil level.

NOTE: When adding engine oil during extremely cold weather, the change in viscosity due to
extreme cold may cause the oil to pour very slowly. Keeping the oil in a heated
building or warming it prior to use willexpedite oil replenishment.

(5) Replace oil filler spout cap/dipstick and tighten finger tight.

NOTE: Any oil spillage, particularly on exhaust manifolds, should be wiped prior to flight.

(6) Close oil access door.

The GA-7/Cougar aircraft oil system capacitiesare as follows:

*Total EngineCapacity (Each Engine)
Minimum Safe Quantity

U.S. Quarts

8.00

2.00

Liters

7.57
1.89

*I)oes not include one quart (undrainable) in oil cooler.

Imp. Quarts
6.66

1.67

Brake Fluid Replenishing

Brake fluid replenishing is accomplished as follows:

NOTE: When replenishing brake fluid, ensure that the fluid conforms to Specification MIL-H-5606,(Refer
to Figure 2, Section 12-0.) and that fluid is uncontaminated.
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A. Locate brake cylinder reservoirs as shown in Figure 2.

B. Using a clean cloth or paper towel, wipe any accumulated dirt or foreign material from area around filler
plugs.

C. Remove filler plugs.

D. Using a syringe, hand pump, or other suitable means, add MIL-H-5605 brake fluid (Refer to Figure 2,
Section 12-0.) to the reservoirs through the filler ports until the level of fluid is 1/4 inch from the top of
the reservoir.

E. Replace filler plugs in reservoirs.

F. Checkbrake action. (Refer to Chapter 32 for maintenance proceduresof brake system.)

G. If more fluid is required, repeat steps B through F.

Brake Cylinder
Figure 2

FILLER PLUG

FILLER PORT

12G72-4
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Tire Inflation

WARNING: WHEN INFLATING TIRES, USE REGULATED AIR PRESSURE THROUGH VALVE
STEMS.

TIRE PRESSURES ARE AS FOLLOWS:

MAIN LANDING GEAR - 40 ± 2 PSIG

NOSE LANDING GEAR - 40 ± 2 PSIG

Battery Fluid Replenishing

WARNING: THE BATTERY CONTAINS A SULPHURIC ACID ELECTROLYTE SOLUTION. DO NOT

ALLOW THE ELECTROLYTE TO COME IN CONTACT WITH CLOTHES OR SKIN. ANY

SPILLAGE SHOULD BE FLUSHED WITH WATER OR NEUTRALIZED WITH BAKING

SODA IMMEDIATELY.

Replenish battery fluid as follows:

A. Gain access to battery by opening baggage compartment on upper right side of nose section and
removing battery cover panel.

B. Remove the two wing nuts (1) from the battery box (2) and remove the strap (3), disconnect cooling
vent (6), and battery box cover (4) asshown in Figure 3.

C. Using a clean cloth or paper towel, wipe all dirt and foreign material from the area around the battery
filler plugs.

D. Remove filler plugs (5) and visually check electrolyte level in battery. If electrolyte level is below the
bottom of the split rings, add distilled water.

NOTE: When replenishing battery water, use only distilled water. Ensure that the electrolyte level in
the battery comes to the bottom of the split rings. DO NOT OVERFILL.

E. Add distilled water to bringelectrolyte level to top of plates.

F. Replace battery filler plugs.

G. Replace battery box cover, strap, and cooling vent. Secure with the two wing nuts.

H. Install battery cover and close baggage compartment access door.

12-1-1
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Battery Servicing
Figure 3

12G72-5
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8. Landing Gear Oleo Struts Replenishing (Servicing)

Replenish main and nose landing gear oleo struts as follows:

A. Jack aircraft, observing all safety precautions. (Refer toChapter 7.)

NOTE: Strut replenishing (servicing) must be accomplished with no load on strut.

WARNING: BEFORE WORKING IN ANY WHEEL WELL, ENSURE THAT ALL LANDING
GEAR SAFETY DEVICES ARE INSTALLED.

B. Slowly open air filler valve until air is discharging and wait until all air is discharged.

WARNING: DO NOT LOOSEN BODY WHILE UNIT IS DISCHARGING AIR.

C. Remove filler plugand compress strut.

D. Using MIL-H-5606 hydraulic fluid (Refer to Figure 2, Section 12-0.), fill strut to overflowing. While
slowly extending strut, continue to fill with fluid.

E. Slowly compress strut, watching for bubbles at filler hole. Repeat, extending and compressing strut one
time to eliminate bubbles in fluid.

F. Ifno air bubbles are present, install filler plug and tighten air valve.

G. Using apressure gage and aregulated source of clean, dry air, inflate main gear strut to 165 + 10 psig
through airvalve. Inflate nose gear strut to 90 psig.

H Check for air leaks. If no leaks are evident, increase air pressure on main gear strut to 330 psig for 1/2
hour and check for leakage. Inflate nose gear strut to 180 psig for the same length of time. If no leakage
is evident, reduce pressure on main gear strut to 165 + 10 psig, nose gear strut to 90 psig.

NOTE: During servicing, the struts must be maintained in the vertical position to preserve atrapped
amount of air for proper operation.

I. Lower and remove jacks from aircraft. (Refer toChapter 7.)
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SCHEDULED SERVICING

1. General

This section provides the procedures required to perform servicing that is required on a scheduled basis.

Engine Oil Servicing

The engine oil should be changed after the first 25 hours of operation. It should be replaced with straight
mineral oil conforming to Specification No. MIL-L-6082 (Refer to Figure 2, Section 12-0.). This straight
mineral oil should be used until a total of 50 hours has accumulated, then it should be drained and replaced
with dispersant oil. This oil should be changed at least every 50 hoursor 6 months, whichever occurs first. At
the time of each oil change, the engine oil strainers should be removed, cleaned, and inspected for metal
particles. A full-flow, disposable type oil filter isavailable as optional equipment. The filter can increase the oil
change interval by 25 to 100 percent, depending on the environmental conditions, and provided the filter
assembly is replaced after each 50 hours of engine operation The full-flow oil filter, if installed,is locatedat
the rear of engine accessory section at approximately the 12 o'clock position. (Refer to Lycoming Operating
Manual for further instructions.)

Change engine oil as follows:

A. Remove upper engine cowl.

Remove lower engine cowl.B.

C.

D.

E.

F.

G.

H.

I.

J.

K.

L.

Locate engine oil drain plug (See Figure 1.) and cutsafety wire securing plug. Remove remaining safety
wire from drain plug and wire hole on engine.

NOTE: On aircraft equipped with a quick oil drain, do not cut safety wire at plug. Place ahose over
the quick drain and push the fitting up into its detent to drain the oil.

Place a suitable container under the oil drain.

Unscrew the drain plug and allow the oil to drain thoroughly.

Using a clean cloth or paper towel, wipe drain plug and clean area on engine around oil drain.

Reinstall drain plug and safety wire.

Remove, clean, and inspect engine oil strainers inaccordance with Lycoming Operator's Manual.

Replace strainers per Lycoming Operator's Manual.

If oil filter is installed and replacement is required, unscrew and discard disposable type filter and install
new filter assembly.

Unscrew and remove engine oil filler spout plug.

Pour 8 quarts of oil conforming to Specification No. MIL-L-6082 (Refer to Figure 2,Section 12-0.) or
ashless dispersant aviation grade into oil filler spout.

M. Using a clean cloth or paper towel, wipe oil from dipstick, and reinstall engine oil filler spout plug.
Tighten finger tight.

N. Reinstall lower and upper engine cowl.

12-2-1
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I 0. Run engine. Check for leaks and recheck oil level.

3. Carburetor Air Filter Servicing (See Figure 2.)

The carburetor air filter assembly should be replaced every 300 hours of engine operation, every 12 calendar
months, or when torn or 50 percent covered with foreign material. Use filter assembly, part number
5500015-501,as a replacement.

Replace the carburetor air filter assembly as follows:

NOTE: Never blow off filter with compressed air or attempt to wash element in any liquid or soak in oil.

A. Remove upper and lowerengine cowl.

B. Open filter access door (See Figure 2.)onleftside of air box/filter housing.

C. Removeold filter assembly and install replacement.

D. Close and secure filter access door.

E. Reinstallupper and lowerenginecowl.

OIL DRAIN

Engine Oil Drain
Figure 1

OIL FILTER

OIL SUCTION

SCREEN

12G72-6
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Carburetor Air Filter

Figure 2

12G72-7
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Pressure System Air Filter Servicing(See Figure 3.)

The pressure system inline air filter is located beneath the instrument panel at Fuselage Station 50.00. The
pump inlet filter is mounted on the firewall of each engine nacelle. The filter elements of both should be
checked periodically to ensure that they are not clogged by dirt or foreign material. If either of the filter
elements are dirty or appear to be clogged, they should be replaced. The inline filter should be replaced by
part number 1J4-7. The pump inlet filter element shouldbe replaced by partnumber B3-5-1.

For filterreplacement instructions, refer to Chapter 34.

NOTE: Never blow off filters with compressed airor attempt to wash elements in any liquid or soak in oil.

Airframe Lubrication

Lubricate the airframe in accordance with Figure 1, Section 12-0. During airframe lubrication, observe the
following precautions and procedures.

WARNING: USE CLEANING SOLVENT IN A WELL VENTILATED AREA. AVOID BREATHING

FUMES. KEEP AWAY FROM FLAMES.

CAUTION: SYNTHETIC COMPOUNDS SUCH AS THOSE FOUND IN AIRCRAFT OILS AND GREASES

CONTAIN ELEMENTS WHICH CAN SOFTEN PAINT, NATURAL RUBBER, NEOPRENE, AND
SOME ELECTRICAL INSULATORS. IF THIS TYPE LUBRICANT IS SPILLED ON ANY OF

THESE MATERIALS, WIPE IT OFF IMMEDIATELY AND THOROUGHLY WITH A CLEAN
CLOTH.

A. Remove all foreign matter from joints, fittings, or bearingsurfaces immediately before application of
lubricant. Use a clean cloth saturated with cleaningsolvent.

B. Apply lubricant sparingly to prevent accumulation of contaminants.

C. Main Gearand Nose Gear Bearings. (See Figures 4 and 5.)

WARNING: USE CLEANING SOLVENTS IN A WELL VENTILATED AREA. AVOID BREATH

ING FUMES. KEEP AWAY FROM FLAMES.

CAUTION: DO NOT SPIN BEARINGS WHEN DRYING WITH COMPRESSED AIR. WASH BEAR

INGS IN STODDARD SOLVENT (P-S-661 OR EQUIVALENT) AND DRY WITH A
CLEAN, SOFT CLOTH.

CAUTION: USE A CLEAN, LINT-FREE CLOTH TO CLEAN AND HANDLE BEARINGS. DO NOT
USE A DIFFERENT TYPE GREASE IN WHEEL BEARINGS ON THE SAME AIRCRAFT.

WHEN GREASE TYPE IS CHANGED, RE-GREASE ALL WHEEL BEARINGS.

(1) Clean and repack wheel bearings every 100 hours or as required. Remove wheels and bearings(10).
Clean wheel bearings and felt seals with Stoddard Solvent (P-S-661) or equivalent and dry with a
soft lint-free cloth.
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DETAIL A DETAIL B

Pressure System
Figure 3

12G72-8
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2. Tube

3. Wheel Half

4. Wheel Half

5. Bearing Cup
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6. Snap Ring
7. Grease Seal Ring
8. Grease Seal

9. Grease Seal Ring
10. Cone Bearing

Nose LandingGearWheel Assembly
Figure 4

12G72-9
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1. Tire

2. Tube

3. Wheel Half, Inner

4. Wheel Half, Outer

5. Brake Disc Assembly
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6. Snap Ring
7. Grease Seal Ring
8. Grease Seal

9. Grease Seal Ring
10. Cone Bearing

Main Landing Gear Wheel Assembly
Figure 5

12G72-10
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(2) Inspect bearings (10) and races for wear and replace if necessary.

NOTE: For adjustment of nose wheel and main landing gear bearings, refer to Chapter 32.

(3) Repack bearings only with MIL-G-25760 grease (Refer to Figure 2, Section 12-0.) and lubricate
felt seals with MIL-L-7870 oil beforeinstallation. (See Figure 2.)

6. Auxiliary Fuel Pump FilterServicing (See Figure 6.)

Clean the auxiliary fuel pump filter as follows:

WARNING: PRIOR TO REMOVING FILTER FROM FUEL PUMP, DRAIN FUEL TANKS AND EN
SURE THAT PUMPS ARE NOT ENERGIZED WHEN FILTER IS REMOVED. ENER

GIZING PUMP WITH FILTER REMOVED WILL RESULT IN RAW FUEL BEING
PUMPED INTO WING TANK SUMP AREA.

A. Remove access cover and locate auxiliary fuel pump (1); cut safety wire and remove bottom cover (2)
from pump (1) by turning it clockwise usinga 5/8 inch wrench.

B. Remove filter element (3) from fuel pump, and remove magnet (4) and gasket (5) from bottom cover.

C. Use compressed air anda clean, lint-free cloth to remove foreign material from filter (3), magnet (4), and
gasket (5).

NOTE: If excessive amounts of foreign material are found in the filter, the fuel system should be
checked for contamination. (Refer to Chapter 28.)

D. Reinstall filter element (3) in pump (1) and magnet (4) and gasket (5) in bottom cover (2).

E. Install bottom cover on pump (1) by pressing slots over lugs and rotating cover counterclockwise into
detent.

F. Safety-wire bottom cover on pump with 0.032 inch wire.

G. Energize auxiliary fuel pump or pumps and check for leakage around bottom cover.

H. Install access cover.

7. Nose Gear Shimmy Dampener Servicing (See Figure 7.)

Check the shimmy dampener for properservicing and service as follows:

NOTE: The shimmy dampener should be checked at each 50-hour inspection to ensure proper servicing.
The shimmy dampener must be filled completely with fluid and free of entrapped air to function
properly. In addition, the piston rod must also be partially full of fluid before the temperature
compensating mechanism will function properly.

CAUTION: THE FLUID IN THE SHIMMY DAMPENER IS UNDER PRESSURE EXERTED AGAINST THE

FLOATING PISTON BY A SPRING. LOOSENING OR REMOVING THE FILLER PLUG WILL

RESULT IN LOSS OF FLUID AND NECESSITATE REMOVAL AND REFILLING OF THE
SHIMMY DAMPENER AND PISTON ROD.
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Auxiliary Fuel Pump Servicing
Figure 6

12G72-11
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PISTON TOP TO END
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(SERVICED)

3.10——+\
(REQUIRES SERVICE)

1.

2.

3.

4.

5.

Retainer Rings 8.
O-Ring 9.
BearingHead 10.
Housing 11.
Seal Washer 12.

Pressure Piston

RoH Pin

Piston

Piston Rod

Pin
6.

7.

Bolt 13.

Spring 14.

Shimmy Dampener
Figure 7

Backup Rings
Nameplate

12G72-12
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A. Measure the location of the pressure piston (8) to determine if filling is required by inserting alength of
music wire into the upper end of the piston rod (11) until it touches the pressure piston (8).

NOTE: Ensure that music wire isground to a blunt point.

B. Mark the music wire at the end of the piston rod (II), and measure Ihe music wire for depth of
insertion.

C. If the pressure piston (8) is 3.10 inches or less from the end of the piston rod (II), the shimmy
dampener needs filling.

D. If the shimmy dampener requires filling, remove it from the aircraft. Refer lo Chapter 32 for removal
instructions.

WARNING: WHEN REMOVING ROLL PIN (9), USE CAUTION SINCE PIN IS UNDER A
SPRING LOAD.

E. Remove safety wire and remove roll pin (9). spring (7), and pressure piston (8) from piston rod (II).

F. Remove retainer ring (1) and bearing head (3) from housing (4) at housing allach end.

G. Move piston rod (11) to place piston (10) bottomed out against end of housing (4) opposite open end.

H. Fill housing (4) through open end with MIL-H-5606 hydraulic fluid (Refer lo Figure 2, Section 12-0)
and install bearing head (3) and retainer ring (I).

I. Invert unit to place open end of piston rod (11) up. Fill open end of piston rod with M1L-L-5606
hydraulic fluid (Refer to Figure 2, Section 12-0), then slowly work piston (10) up and down, drawing
fluid through orifice and expelling air until area behind piston is solidly filled with fluid and free of en
trapped air. Keep piston rod (I I) filled with fluid.

J. After air has been worked out, "top-off piston rod (11) with fluid.

K. Insert pressure piston (8) into piston rod (II) and push down until pressure piston (8) is 2.50 inches
from open end of piston rod (II).

L. Remove safety wire and loosen bolt (6) slightly to permil pressure piston (8) to be moved to proper
position but tighten as correct dimension is reached.

NOTE: Ensure that the shimmy dampener and hydraulic fluid areat room temperature while filling
to the required dimension noted above.

M. Install spring (7), roll pin (9), and safety-wire.

N. Safety-wire bolt (6).

12-2-1

Page 11
July 15/77



GRUMMAN AMU^DISAIKi ^O^YOOM
GA-7/C0UGAR

MAINTENANCE MANUAL

WARNING: USE SOLVENT IN A WELL VENTILATED AREA. AVOID BREATHING FUMES.

KEEP AWAY FROM FLAMES.

0. Clean shimmy dampener as required with Stoddard Solvent (P-S-661 or equivalent). Ensure the exposed
portions of the machined surfaces of the piston rod are clean to prevent seal damage by wiping off any
dirt or grit accumulation with a clean, lint-free cloth moistenedwith hydraulic fluid or kerosene. Leave a
light film of fluid on the machined surfaces of the piston rod to prevent corrosion.

P. Install shimmy dampener on aircraft. Refer to Chapter32 for installationinstructions.

8. Hydraulic Reservoir (Landing Gear) Servicing(See Figure 8.)

The fluid level in the hydraulic reservoir for the landing gear system should be checked at each 50-hour
inspection and whenever fluid level is suspected to be low. Service with MIL-H-5606 hydraulic fluid. (Refer to
Figure 2, Section 12-0.)

Service the hydraulic reservoir as follows:

A. Gain access to hydraulic reservoir (1) by removing access door on upper left side of nose section and
removingaccess panelon nose baggage compartment floor.

B. Ensure system pressure is depleted by actuation of the hydraulic system emergency dump valve with
gearcontrol handle in UP position.

C. Remove filler plug (2).

D. Fill to bottom of casting in filler hole with MIL-H-5606 hydraulic fluid. (Refer to Figure 2, Section
12-0.)

NOTE: When checking fluid level, insert a wire through vent hole (3) to ensure that vent is not
plugged.

E. Install filler plug (2) and access panel and accessdoor

Hydraulic ReservoirServicing
Figure 8

12G72-13
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9. Hydraulic Fluid Contamination Check

Performa hydraulicfluid contamination checkas follows:

A. Ensure aircraft electrical power is off.

B. In the nose section well on the left side, remove cap from powerpack pressure line, move gear control
handle UP and openemergency dump valve.

C. Drain a small sample of hydraulic fluid into a suitable container.

D. Replace cap on powerpack pressure line.

E. Return gear control handles to DOWN position and close emergency dump valve.

F. Analyze drained hydraulic fluid. If the drained fluid is clean and is not appreciably darker in color than
new fluid, continue to use the present fluid.

G. If the fluid color is doubtful, place fluid sample in anonmetallic container and insert astrip ofpolished
copper into sample fluid.

H. Keep copper strip in the sample fluid for 6hours at atemperature of 70T or more. Aslight darkening of
the copper strip is permissible, but there should be no pitting or etching visible up to 20 power
magnification.

I. If copper strip is pitted or etched beyond the above tolerance, drain, flush system, and replace hydraulic
fluid.

12-2-1
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UNSCHEDULED SERVICING

General

This section provides the procedures required to perform servicing that may be necessitated by environmental
or other conditions not anticipated as a partof scheduled servicing.

Ice and Snow Removal

Since accumulations of ice and/or snow on the aircraft canconstitute both a flight hazard,and/or a danger of
damage during ground handling, removal must be properly accomplished. If facilities are available, the best
method of snow and ice removal is by parking the aircraft in a heated hangar. This method is particularly
desirable since it will result in the meltingof undetected ice that could constitute a hazard. Loosesnow on the
aircraft surfaces can generally be removed by hand, orbrushed off with asoft bristle broom. Ice accumulations
on the wings or control surfaces create a hazard if flight is attempted without its removal. When ice has
accumulated on the aircraft, it should be carefully checked to ensure that accumulations have been removed
from the following areas:

A. Betweenwingsand ailerons and ailerons and flaps.

B. Between rudder and vertical stabilizer.

C. Between elevator and horizontal stabilizer.

D. Between elevator and trim tab.

E. Around elevator and rudder linkages.

F. Around brakes, oleo struts, wheels, retracting mechanism, and nose wheel well doors.

G. Inside prop spinners.

NOTE: Taxiing or towing through snow, slush, etc., can result in ice formation on the wheels,
brakes, and inside wheel wells when the aircraft is parked during freezing temperatures.

H. Pitot tube and static ports.

I. Fuel tank vents.

J. Engine oil breather vents.

K. Pressure system pump air inlets.

L. Propeller blades.

CAUTION: UNDER NO CIRCUMSTANCES SHOULD ALCOHOL, GLYCOL, OR ANY OTHER
PETROLEUM DERIVATIVE BE USED FOR ICE OR SNOW REMOVAL. THESE
SUBSTANCES CAN DAMAGE PLEXIGLAS AND REMOVE THE LUBRICATION FROM
CONTROL SURFACE HINGES.

M. Windshield and windows.

Battery Servicing and Charging

Referto Chapter 24 for batteryservicing andcharging procedures.

12-3-1
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4. External Cleaning

The painted surfaces of the aircraft have a long lasting, all-weather finish and should require no buffing or
rubbing out in normal conditions. However, it is desirable to wax and polish it to preserve the outstanding
exterior finish. It is recommended that wax or polish operations be delayed (at least 60 days after date of
certification) to allow proper curing of paint. The paint can be kept bright simply by washingwith water and
mild soap. Avoid abrasive or harsh detergents. Rinse with clear water and dry with terry cloth towels or
chamois.Oil and greasespots may be removed with kerosene or mineral spirits.

NOTE: No commercial paint removers are to be used on any airframe components unless specific prior
approval has been received from the manufacturer.

If you choose to wax your aircraft, use a good automotive-type wax applied as directed. The use of wax in
areas subject to high abrasion, such as leadingedgesof wings and tail surfaces, propellers, spinners, and blades,
is recommended.

5. Internal Cleaning

Clean the interior regularly witha vacuum cleaner to remove loose dirt from the upholstery and carpet.

If liquid (coffee, etc.) is spilled on upholstery or carpet, blot it up promptly with cleansing tissue or rags.
Continue blotting until no more liquid is taken up. Sticky materials may be cleaned with household spot
removers, used sparingly..

Before using any solvent, read the instructionson the containerand test it on an obscure place on the fabric to
be cleaned. Never saturate the fabric witha volatile solvent; it may damage the padding and backing materials.

Soiled upholstery and carpet may be cleaned with foam type detergent, used according to the detergent
manufacturer's instructions. To minimize wetting the fabric, keep the foam as dry as possible and remove it
with a vacuum cleaner.

WARNING: USE CLEANING SOLVENT IN A WELL VENTILATED AREA. AVOID BREATHING
FUMES. KEEP AWAY FROM FLAMES.

CAUTION: NEVER USE GASOLINE, BENZINE, ALCOHOL, ACETONE, CARBON TETRACHLORIDE,
FIRE EXTINGUISHER FLUID, ANTIICE FLUID, LACQUER THINNER, OR GLASS
CLEANER TO CLEAN PLASTIC. THESE MATERIALS WILL DAMAGE THE PLASTIC AND

MAY CAUSE SEVERE CRAZING.

The plastic trim, headliner, instrument panel, and control knobs can be cleaned with a soft cloth moistened
with Stoddard Solvent, (P-S-661) or equivalent.

12-3-1
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6. Windshield and Window Cleaning

CAUTION: NEVER USE GASOLINE, BENZINE, ALCOHOL, ACETONE, CARBON TETRACHLORIDE,
FIRE EXTINGUISHER FLUID, ANTI-ICE FLUID, LACQUER THINNER, OR GLASS
CLEANER TO CLEAN PLASTIC. THOSE MATERIALS WILL DAMAGE THE PLASTIC AND
MAY CAUSE SEVERE CRAZING.

It is recommended that the Plexiglas in the windshield and cabin windows be kept clean and unscratched. The
following procedures arerecommended:

A. If large deposits of mud and/or dirt have accumulated on the Plexiglas, flush with cold water. Light
rubbing with the hand isrecommended to dislodge excess dirt and mud without scratching the Plexiglas.

B. Wash with soap and water. Use a sponge or heavy wadding of a soft cloth. DO NOT rub, as the abrasive
action in the dirt and mud residue will cause fine scratches in the surface.

C. Grease and oil spots may be removed with a soft cloth soaked in kerosene.

D. Aftercleaning, wax the Plexiglas surface with a thin coat of hard polish wax. Buff witha soft cloth.

E. If asevere scratch ormarring occurs, jeweler's rouge isrecommended. Follow directions, rub out scratch,
smooth, apply wax, and buff.

7. Engine Cleaning

WARNING: USE CLEANING SOLVENT IN A WELL VENTILATED AREA. AVOID BREATHING
FUMES. KEEP AWAY FROM FLAMES.

CAUTION: PARTICULAR CARE SHOULD BE TAKEN TO PROTECT ELECTRICAL EQUIPMENT BE
FORE CLEANING. SOLVENT SHOULD NOT BE ALLOWED TO ENTER MAGNETOS,
STARTERS, OR ALTERNATORS. COVER ANY FUEL, OIL, AND AIR OPENINGS ON THE
ENGINES AND ACCESSORIES BEFORE WASHING THE ENGINES WITH SOLVENT.
CAUSTIC CLEANING SOLUTIONS SHOULD BE USED CAUTIOUSLY AND SHOULD AL
WAYS BE PROPERLY NEUTRALIZED AFTER THEIR USE.

The engines should be cleaned with a suitable solvent, such as Stoddard Solvent (P-S-661) orequivalent, then
dried thoroughly. If caustic oremulsifying cleaners are used, they should be flushed with water and neutral
izedassoonas possible aftercleaning isaccomplished.

8. Propeller Care

Damage from foreign objects, sometimes referred to as "nicks," may appear in the leading edges of the
propellers from time to time. It is vital that these nicks be corrected as quickly as possible since they can result
in eventual blade cracking. (Refer to Chapter 61 for minor repair instructions.) Cleaning agents such as mineral
spirits are recommended for cleaning the propeller, followed bywaxiing or coating with alight film of oil.

12-3-1

Page 3
July 15/77



rto c& ^nf~si



GRUMMAN mm®M£AM AWfl^VliiPiM
GA-7/C0UGAR

MAINTENANCE MANUAL

CHAPTER 20
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AIRFRAME STRUCTURAL REPAIR - DESCRIPTION

General

The information in this section should be used in conjunction with AC 43.13-1A "Acceptable Methods,
Techniques and Practices - Aircraft Inspection and Repair." Information contained herein is applicable to
repair of damage where replacement of the damaged assemblyis considered unnecessary. If some doubt exists
relative to repair not specifically covered, consult the Grumman American 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 fairing compound to maintain
surface contour and smoothness.

If the customer desires to accomplish repairs by bonding techniques and without the use of rivets, the
Grumman American Customer Service Department should be contacted for procedure.

Tools, Jigs, and Fixtures

Very few special tools are required for normal maintenance on the GA-7/Cougar. Standard shop tools (in
cluding a torque wrench and micrometer) are usually adequate. Required special tools, jigs, and fixtures can be
procured through your authorized Grumman American Dealer or Distributor.

Materials

Structural repairs should be accomplished using identical material to that being repaired (i.e., 0.032 inch
2024-T3 clad aluminum). 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 or if 2024-T3 base is used, it must have
been precoated with a baked on corrosion inhibited primer.

Service Kits

Service Kit No. SK-102A is a potting kit for honeycomb repair and Service Kit No. SK-125 is a bondline repair
kit used for the repair of delaminated metal-to-metal bond joints. Both kits contain instructions for proper
preparation and application and are available through your authorized Grumman American Dealer or
Distributor.

Sheet Metal Repairs (Riveted)

Damage to skin, ribs, and frame areas can generally be repaired using normal sheet metal repair techniques.
These techniques are covered in AC 43.13-1A.

Local wing skin damage, except in fuel tank areas, can be satisfactorily repaired using rivets. However, if
extensive wing skin damage exists, the Grumman American Customer Service Department should be contacted
for information pertaining to damaged area repairs.

20-1-0
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Honeycomb Panel Repairs (Riveted)

Damage to honeycomb panels can be repaired by removal of the damaged section, sealing of any exposed
honeycomb core with PR 1436GB-2 Inhibited Sealant (MIL-S-81733), and splicing in of new repair parts. The
splice can be installed with rivets andcan be made flush withexternal surface if desired. Representative repairs
for damaged honeycomb panels are discussed in the Approved Repairs section of thischapter.

NOTE: PR 1436GB-2 Inhibited Sealant (MIL-S-81733) is approved and is available through Products
Research and Chemical Corporation, 2919 Empire Ave., Burbank, California or through your
authorized Grumman American Dealer or Distributor.

Critical honeycomb areas are those areas adjacent to wing mounting area, tail cone, and nose geararea. 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 noncritical area, can be repaired by smoothing sharp edges in the damaged area, sealing any
exposed honeycomb core with PR 1436GB-2 sealant (MIL-S-81733), and filling with an epoxy fairing com
pound.

Minor damage to a critical area which is equal to or less than 1.0 inch in diameter can he repaired by removal
of the damaged face sheet, sealing any exposed honeycomb core with PR 1436GB-2 sealant, application of
resin filler, and installation of a doubler plate. Service Kit No. SK-102A includes an acceptable resin filler.

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 the
Approved Repairs section of this chapter. /-ts^\

If extensive damage is encountered, contact the Grumman American Customer Service Department.

All riveted honeycomb repairs must include some means of sealing the repair joint from external moisture.
This protection is provided by using PR 1436GB-2 Inhibited Sealant. Epoxy fairing compound may be used to
smooth the repair prior to painting.

All honeycomb edges and repair faying surfaces should be coated with PR 1436GB-2 sealant. Also, all rivets
should be dipped in this sealant prior to installation. After completion of the repair, the repaired area should
be coated with zinc chromate primer.

Repair of Formed Thermo-Plastic Parts

Repairs of punctures may be accomplished by cuttingout the damaged area, removing the paint,and installing
an overlapping or flush patch of identical material. A doubler may he added behind the patch if additional
strength is required.

The bonding agent can be trichloroethane or a suitable substitute.

WARNING: WHEN USING TRICHLOROETHANE, ENSURE THAT THE WORKING AREA IS WELL-

VENTILATED AND THAT PROTECTIVE EQUIPMENT (GLOVES, EYE PROTECTION)
IS WORN. AVOID BREATHING FUMES. KEEP AWAY FROM FLAMES.

Cracks or voids may be repaired by applying a filler composed of trichloroethane and shavings of material
identical to that being repaired. Upon completion of the repair, sand the area smooth and repaint. ,*«*».
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Parts that are, in the opinion of the customer, damaged beyondeconomical repair, should be replaced.

8. Engine Mount Repair

Engine mount repairs should be accomplished in strict accordance with Part 43 of Federal Aviation
Regulations.

9. Control Surface Repair

After repair or repainting of any control surface, it is necessary to check the balance and adjust the mass
balance weights as required to bring it within tolerance. (Refer to Chapter 27 for control system balancing and
rigging.)

10. Bondline Damage and Repair

A. Types of Bondline Damage

(1) Physical Damage

The most common type of bondline damage is physical damage along the trailing edges of the
flaps, ailerons, elevators, and rudder. This is usually caused by persons stepping on the inboard
areas adjacent to the wing walkway areas and general damage caused by moving stands, etc., on
other surfaces. A typical bondline repair is described in the Approved Repairs section of this
chapter.

V (2) Corrosion Damage

A less common type of bondline damage is caused by metal corrosion. This type of damage is
usually restricted to trailing edges of wings, rudders, elevators, and trim tabs, particularly if these
edges are not well protected by paint or have been bumped, causing delamination of the bonded
joint and allowingmoisture or water to penetrate.

B. Areas Requiring Inspection Emphasis

These areas will be added to the Maintenance Manual as they become apparent through aircraft use and
resulting inspections.

11. Rivet Substitution

Rivets of higher strength and with a depth of contersunk head equal to, or less than,thosecalled out, maybe
used on any structural repair.

12. PrimaryStructures

The following portions of the aircraftare primarystructures.

A. Fuselage

(1) Nose Gear and Nose Gear Attachments

20-1-0
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(2) Nose Section, Aircraft

(3) Main Fuselage

(4) Horizontal and Vertical StabilizerAttachments

(5) Fuselage and Cabin Honeycomb and Bond Joints

B. Control System

(1) All Components

C. Wing

(1) Wing Main Spar and Rear Spar

(2) Nacelle Areas

(3) Engine Mountsand Extrusions

(4) Main LandingGear Areaand Attachments

D. Empennage

(1) Stabilizer Spars /-*B*\

(2) Stabilizer Skin and Ribs (Inboard)

E. Control Surfaces

(1) Support Brackets

(2) Balance Weight

(3) Torque Tubes

20-1-0
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\ AIRFRAME STRUCTURAL REPAIR - MAINTENANCE PRACTICES

1. Removal/Installation of Nose Section

| A. Remove Nose Section at Fuselage Station 50.00 (See Figure 201.)

(1) Remove rivets securing aft edge ofequipment shelf tosupport angle onforward fuselage bulkhead.

(2) Remove rivets securing the twolower splice angles to wheel well panels.

(3) Remove rivets securing the twosplice channels to the nosesection.

(4) Remove rivets securing the two uppersplice angles to fuselage.

(5) Remove rivets securing the two splice plates to nose section.

(6) Place a suitable support under nose section andremove rivets securing nose section to fuselage.

| B. Install Nose Section atFuselage Station 50.00 (See Figure 201.)

(1) Using a suitable support, position nose section and secure to fuselage with rivets.

(2) Rivet the two splice plates to nose section.

(3) Rivet the two splice channels to nose section.

(4) Rivet the two lower splice angles to wheel well panels.

(5) Rivet the two upper splice angles to fuselage.

(6) Rivet aft edge of equipment shelf to support angle on forward fuselage bulkhead.

(7) Prepare repaired area for painting and paint using matching paint.

2. Approved Repairs

A. Leading Edge Repair

Figure 202 illustrates a typical repair to be employed in patching skin on the wing leading edge. The
repair should be made flush with the external surface of the leading edge skin and surface contour must
be maintained.

Repair skin as follows:

(1) Trim out the damaged area in a rectangular pattern and deburr.

(2) Place repair doubler beneath wing skin as shown in Figure 202.

NOTE: Dimensions given in Figure 202 are typical for most leading edge repairs.

jl^N
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FUSELAGE ASSEMBLY

UPPER SPLICE ANGLE
FUSELAGE FORWARD BULKHEAD

EQUIPMENT SHELF
LOWER SPLICE

ANGLE

Nose Section Removal/Installation
Figure 201

SUPPORT ANGLE

SPUCE CHANNEL

LOWER SPLICE PLATE

20G72-1
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DIMPLE HOLES IN WING SKIN

COUNTERSINK ALL HOLES

IN DOUBLERS

REPAIR DOUBLER - 2024-T3 ALCLAD

0.040 IN. THICKNESS

DIMPLE HOLES IN FILLE

LEADING EDGE SKIN

FILLER - SAME MATERIAL AND THICKNESS

AS SKIN

ORIGINAL PARTS

REPAIR PARTS
'-*-••*••'•'••*•'••*••-*'••*••

LeadingEdge Repair(Riveted)
Figure 202

20G72-2
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(3) While holding repair doubler in place, drill dimple holes (1/8 inch diameter) through wing skin,
spacing holes 5/8 inchapart (from center of hole to center of adjacent hole).

NOTE: This repair can be completed in the area of wing ribs by installing the doubler in two
places, one on each sideof the rib flange.

(4) Secure doubler to wing leadingedge with 1/8 inch diameter countersunk Cherry rivets (CR162) or
equivalent.

(5) Place filler flush with the doubler.

NOTE: Filler should be of same material and thickness as skin.

(6) Holding filler piece in place, drill dimple holes through filler, spacing holes 5/8 inch apart (from
center of hole to center of adjacent hole).

(7) Secure filler to doubler with rivetsasspecified in Step (4).

(8) Use an epoxy filler as necessaryand sand smooth.

Honeycomb Repair, Partial Core Damage

Minor damage extending partially through the core of honeycomb panel and equal to or less than I inch
diameter (Figure 203)can be repaired withan external doubler as follows:

(1) Trim out damaged area of face sheet in a circular pattern.

(2) Thoroughly clean the repair area with fine sandpaper and acetone.

(3) Coatall repair parts with zinc chromate primer.

(4) Seal theexposed honeycomb area with PR 1436GB-2 Inhibited Sealant (MIL-S-81733).

(5) Using Service Kit SK-102A, apply resin fairing compound to area where damaged honeycomb core
was removed.

NOTE: Refer to AC43.13-1 for doubler and rivet pattern dimensions. Dimensions given below
are typical for repair of this type.

(6) Place 2024-T3 alclad aluminum doubler (0.040 inch thick) over repair area and drill out 1/8inch
diameter iioles around circumference of doubler.

(7) Dip all rivets Ii-'S inch diameter Cherry rivets. CR162 and Ci',163) in PR H36GB-2 Inhibited
Sealant (MfL-S-MT.,:.;.

(8) Fair external doubler periphery with epoxy fairing compound to maintain a smooth surface.

(9) Coat repaired area with zinc chromate primer.

20-1-0
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DOUBLER

1.0 IN. DIAMAX

INHIBITED SEALANT

SECTION A-A

RESIN FILLER-SEE

SERVICE KIT (SK-102)

Honeycomb Repair,Partial Core Damage
Figure 203

20G72-3
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C. Honeycomb Repair,ExtensiveCore Damage

Damaged areas greater than 1 inch diameter or areas in which damage extends completely through the
core require removal of the damaged area and installation of honeycomb repairs section. (See Figures
204 and 205.)

(1) Patch repair, usingexternal and internal doublers. (See Figure 204.)

Repair honeycomb as follows:

(a) Trim out damaged area in a circular pattern asshown in Figure 204 and deburr.

(b) Coat all repairpartswith zinc chromate primer.

(c) Seal all exposed honeycomb core areas on the repair section and the panel section with PR
1436GB-2 Inhibited Sealant (MIL-S-81733).

(d) Place internal and external doublers (2024-T3 Alclad aluminum, 0.040 inch thick) over
repair area.

NOTE: Refer to AC 43.13-1 for hole diameter limitations and corresponding rivet
patterns.

(e) Dip all rivets (1/8 inch diameter Cherry rivets, CR162 and CR163) in PR 1436GB-2 In
hibited Sealant (MIL-S-81733) and install through the doubler and repair section (both
sides) such that maximum distance between any two rivets is 1.5 inches.

(f) Fair external doubler periphery with epoxy lairing compound to maintain a smooth surface.

(g) Coat repaired area with zinc chromate primer.

D. Splicing in New Panel Section (See Figure 205.)

This repair is satisfactory for most honeycomb repairs which require new panel sections to be spliced
into existing structure. Repair honeycomb as follows:

(1) Trim out damaged area in a rectangular patternas shown in Figure 205 and deburr.

(2) Coat all repair partswith zinc chromate primer.

(3) Seal all exposed honeycomb core areas withPR 1436GB-2 Inhibited Sealant (MIL-S-81733).

(4) Place internal and external doublers (2024-T3 alclad aluminum) over repair area. The external
doubler shall be 0.040 inch thick, and the internal doubler shall be 0.032 inch thick.

NOTE: Dimensions given in Figure 205 are typical for most honeycomb repairs using external
doublers.

(5) Dip all rivets (1/8 inch diameter Cherry rivets, CR162 and CR163) in PR 1436GB-2 Inhibited
Sealant (MIL-S-81733) and install through the doublerand repair section (both sides).

20-1-0
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DOUBLER

INHIBITED SEALANT

EXTERNAL DOUBLER

HONEYCOMB

REPAIR SECTION

SECTION A-A

DOUBLER

INTERNAL DOUBLER

Honeycomb Patch Repair, External and Internal Doublers
Figure 204

COUNTERSINK DOUBLER

20G72-4
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RIVET SPACING 0.50 IN. TYP

HONEYCOMB

REPAIR SECTION

COUNTERSINK DOUBLER

INTERNAL DOUBLER

SECTION A-A

Honeycomb Repair Using Spliced-In PanelSection
Figure 205

0.25 IN. TYP

EDGE MARGIN

DOUBLER

INHIBITED SEALANT

INHIBITED SEALANT

20G72-5
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(6) Fair external doubler periphery with epoxy fairing compound to maintain a smoothsurface.

(7) Coat repairedareas with zinc chromate primer.

E. Bondline Repair

If inspection of joint edges determines the existence of hairline cracks between two layers of bonded
metal, perform the following steps:

(1) Identify the location of any crackswith a grease pencilas shown in Figure 206.

(2) Gently tap the bondline with a coin or similar metal object to verify the existence of a bonding
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) If the results of Step (2) are questionable, insert a 0.004 to 0.006 inch feeler gauge into the
bondline to verify that separation exists.

WARNING: WHEN USING TRICHLOROETHANE, ENSURE THAT THE WORKING

AREA IS WELL-VENTILATED AND THAT PROTECTIVE EQUIPMENT

(GLOVES, EYE PROTECTION) IS WORN. AVOID BREATHING FUMES.
KEEP AWAY FROM FLAMES.

(4) If the results of Steps (2) and (3) are negative, the hairline should be wiped with trichloroethane
and sealed with paint. Also, any bare bondline edges should be sealed with paint. If the resultsof
either Steps (2) or (3) are positive, order Service Kit No. SK-125 from your authorized Grumman
American Dealer or Distributor and make the repairs accordingly.

GREASE PENCIL

IDENTIFIED

SPOT IN BONDLINE

Identifying Suspect Areas
Figure 206

20G72-6
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PREPARATION FOR PAINTING - DESCRIPTION

General

The three basic steps involved in the preparation of the aircraft for painting are stripping, cleaning, and
priming. The directions given in this section are intended toestablish procedures for preparing the aircraft for
painting. Procedures for the stripping, cleaning, and application ofa metal conditioner are presented in this
section.

The requirements specified in this section shall apply toall polyurethane coated aircraft manufactured by the
Grumman American Aviation Corporation. Any deviation from or modification of these directions shall be
approved by the Customer Service Department.

Because paint strippers are formulated to remove asynthetic 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 becarefully followed toensure against damage to synthetic components on the aircraft.

20-2-0
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PREPARATION FOR PAINTING - MAINTENANCE PRACTICES

1. Stripping and CleaningProcedure

Reference Specifications:

MIL-R-25134B - Paintand Lacquer,Solvent Type Remover.

APS-1057 (GAAC) —Application of Protective and Decorative Coatings.

WARNING: WHEN USING TRICHLOROETHANE, ENSURE THAT THE WORKING AREA IS WELL-
VENTILATED AND THAT PROTECTIVE EQUIPMENT (GLOVES, EYE PROTECTION)
IS WORN. AVOID BREATHING FUMES. KEEP AWAY FROM FLAMES.

CAUTION: LONG TERM EXPOSURE OF BOND JOINTS TO PAINT STRIPPERS WILL AFFECT THE

INTEGRITY OF THE BOND STRENGTH. ALL AREAS MUST BE COMPLETELY SEALED TO

PREVENT THE STRIPPER FROM CONTACTING BOND JOINTS OR GETTING INTO IN

TERNAL AREAS OF THE AIRCRAFT. IF STRIPPER DOES INADVERTENTLY CONTACT

THE BOND JOINT, FLUSH THOROUGHLY WITH TAP WATER WITHIN 1-1/2 HOURS.

A. Wipe all bondlines and areas with trichloroethane or a suitable substitute so that they will be free of
dust, oily material,wax, cleaning agents,or other foreign material.

CAUTION: APPLY PROTECTIVE TAPE TIGHTLY TO ENSURE AGAINST SEEPAGE OF STRIPPER

g#*N INTO THE AREAS MENTIONED IN PARAGRAPHS BAND C.

B. Using 2-inch-wide aluminum tape, mask windows, windshield,wing tips, stabilizer tips, engine cowl, tail
cone, propellers, main and nose landinggear,drain holes, fasteners, and all bondlines.

C. Encase antennas, lights, beacons, tires, radar domes, windows, windshield, and all Fiberglas or plastic
parts in a double layer of aluminum foil.

D. Apply an approved polyurethane stripper 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.

NOTE: Acceptable material sources for polyurethane strippers per MIL-R-25134B are:

(1) Strip-prep No. 66
Amchem Products, Incorporated
2300 Gainsboro

Femdale, Michigan 48220

(2) Methylene Chloride Based PaintStripper No. 3403
W. M. Barr and Company
2336 S. Lauderdale

Memphis, Tennessee 38106

E. Flush removed paint and excess stripper with tap water, using a pressure nozzle. Be sure that all stripper
residue is thoroughly removed.

20-2-0
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F. Remove the aluminum tape and protective foil from allareas. Inspect these areas carefully to be sure all
stripper residue has been removed.

NOTE: It is permissible to sand the paint completely from the bondlines; however, for best bondline
protection, it is recommended that these areas be lightly sanded.

Metal Conditioner Application

A. Prepare metal conditioner solution using manufacturer's instructions.

NOTE: Acceptable material sources for metal conditioners are:

(1) DuPont 222 Metal Conditioner

(2) Magnus No. 852 (wipe off) Metal Conditioner
Economics Laboratory, Incorporated
Magnus Division
Osbom Building
St. Paul, Minnesota 55102

B. Apply the conditioner by wiping or brushing the solution on all surfaces to be painted.This compound
is safe for use on bond joints. Do not allowconditionerto contact the windshieldor windows.

C. Allow the conditionerto work for 2 to 10 minutes, depending on the degree of surfacecleanliness.

D. Remove the conditioner per manufacturer's instructions.

20-2-0
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CHAPTER 21

AIR CONDITIONING

TABLE OF CONTENTS

NUMBER

21-0 AIR CONDITIONING

Description/Operation

General

21-2-1 FORWARD FRESH AIR SYSTEM

Description/Operation

General

21-2-2 REAR CABIN PASSENGER VENT SYSTEM

Description/Operation

General

21-4-1 HEATING SYSTEM

Description/Operation

General

Troubleshooting

Maintenance Practices

General

Component Locations and Access

PAGE

101

201

201

201

21

Paget
July 15/77



GRUMMAN ^IMdlRJOO^M ^VO^TDl'lIN!

GA-7/COUGAR

MAINTENANCE MANUAL

AIR CONDITIONING - DESCRIPTION/OPERATION

General

Air conditioning in the GA-7/Cougar aircraft consists of three systems designed to provide environmental
control in the flight compartment and passenger cabin areas. Louvered ventilators in each side of the instru
ment panel beneath the control columns and optional Wemac air vents in the cabin walls by the rear passenger
seats provide outside air. Theheating system provides amixture of heated air from the muffler heat exchanger
and unhealed outside air for cabin temperature control.

21-0
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FORWARD FRESH AIR SYSTEM - DESCRIPTION/OPERATION

1. General(See Figure I.)

The ventilation system consists of two ram air scoops located forward of the instrument panel on the outside
fuselage walls, lever-operated shutoff valves immediately beneath the instrument panel on the inside walls, and
louvered ventilators located on the instrument panel beneath the control columns. A flexible duct is used to
convey air from the shutoff valve to the ventilator.

The volume ofavailable air is adjustable by means ofa lever onthe bottom of the air box. The air flow may be
directed by means of the adjustable shuttersat the ventilators.

Ventilation System
Figure I

21G72-1

21-2-1
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REAR CABIN PASSENGER VENT SYSTEM (OPTIONAL) - DESCRIPTION/OPERATION

General (See Figure 1.)

On aircraft equipped with this option, ventilation for the rear cabin passenger area is furnished bytwo fresh air
vents mounted in the cabin walls at either side of the rear seat. The flow of air into the cabin can be directed,
regulated, orcompletely shut off by means of theknurled ring on the outlet valve.

A

RearCabin Passenger Vent System
Figure 1

21G72-2
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HEATING SYSTEM - DESCRIPTION/OPERATION

1. General (See Figure I.)

Cabin heat is provided by a dual system with separate left and right sources and controls. Ramairisdirected
into a heat exchanger around the engine exhaust.The heatedairis then ducted into the hot airvalve. Ram air
is also ducted directly to the cold airvalve from an inlet beneath the wing.

Air flow from the hot and cold air valves is mixed at a wye behind the firewall and ducted through the wing
and into the cabin at Fuselage Station 88.50. The shutters of the hot and cold air valves are connected
together by linkage so that one is closed when the other is open. The hot airvalve is provided with an outlet
and duct to dump heated air overboard when the valveis closed.

In the cabin, the air flow is divided, part being directed into the passenger compartment through a vent at the
aft end of the center console, and the remainder beingdirected forward to a vented duct near the floor at the
pilot's station and to the pilot's windshield defogger vent. The blower, located at the cabin side of the left
engine firewall, is controlled by the BLOWER - ON/OFF switch on the instrument panel. The defogger vent
and the vent at the pilot's station are provided with air valves to control air flow. The L CABIN AIR -
OFF/WARM control on the pilot's side of the instrument panel is used to control the cabin temperature by
regulating the heated to unhealed air mixture in the cabin air valve. Positioning the L CABIN AIR -
OFF/WARM control in the minimum (left) end of the range will admit only unheated air into the cabin air
valve. The left system will heat or ventilate with or without the blower being in operation. The blower will
increase the volume of airentering the cabinand can be used to increase ventilation when the aircraft is on the
ground,or boost the heatingor ventilationwhen aloft.

The right hand system is similar to the left handsystem. The two systems arejoined by a tee at the aft center
console.

OUTSIDE AIR
LEFT RIGHT

DEFROST DEFROST
VALVE VALVE

CiREAR CABIN
I V OUTLET

Heating System
Figure 1

OUTSIOE AIR
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HEATING SYSTEM - TROUBLESHOOTING

TROUBLE PROBABLE CAUSE REMEDY

Insufficient heat. Duct damaged or disconnected.

Loose control cable connection.

Air valvedamaged.

Replace or connect duct.

Tighten control cable
connection.

Replace air valve.

Control hard to

operate.
Control cable binding.

Air valve sticking or
binding.

Check cable for proper
routing and free the
cable.

Lubricate valve stem bearing
and free the valve.

Exhaust fumes in

cabin.

Defective muffler. Inspect muffler and replace
if defective.

21-4-1
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HEATING SYSTEM - MAINTENANCE PRACTICES

Maintenance of the heating system (Figure 201) is relatively straightforward, and will be limited to air valve
and cable problems, and to replacement of flexible ducting if no longer serviceable. The muffler/heat ex
changer, the cabin hot and cold air valves, and associated ducting are located in the respective engine nacelles
forward of the firewall. The cold air duct runs from beneath the wing leadingedge inlet just outboard of the
engine nacelle to a fitting on the cold air valve which is through the firewall. This fitting is accessible through
the access panelbeneath each nacelle.

Component Locations and Access

Duct from the nacelle to the fuselage is accessible through the two wing access openings beneath the wing
inboard of each nacelle. All components in the cabin are accessible along the cabin walls, beneath the
instrument panel, or beneath the center aft console.

When connecting the cabin heat control cable, disconnect all linkage at the hot air valve and place the heat
control on the instrument panel in the minimum heat position.With the hot airvalveleverin its maximum aft
(closed) position, adjust position of heat control cable at bracket on hot air valve as required to install
universal joint fitting into lever. With cold air valve lever in its maximum aft (open) position, adjust linkage as
required to install onto universal joint fitting at hot airlever.

i
TO WINDSHIELD

DEFROSTER

Heating System
Figure 201 (Sheet 1 of 2)

CABIN

HEAT

CONTROL

TO WINDSHIELD

DEFROSTER
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DETAIL B

HeatingSystem
Figure 201 (Sheet 2 of 2)
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AUTOPILOT - DESCRIPTION/OPERATION

1. General

The value of the autopilot is apparent as aircraft become more complex and operations more involved. While
utilizing the autopilot, more time is available for flight management, navigation, and observance of other
traffic.

Autopilots range in complexity from the simple wing-leveler to the complex three-axis autopilot with ap
proach couplers and flight directors. The simple autopilot would consist of a directional gyro, attitude
(artificial horizon) gyro, control console, and roll servo. The complex autopilot would add to the simple
system a flight director (steering horizon) gyro, radio coupler, glide slope coupler, and automatic pitch trim
control. The options available on the GA-7/Cougar vary from the simple to the complex.

The Grumman American GA-7/Cougar utilizes the Edo-Aire Mitchell Century IIB, Century III, Century III
with glide slope, or Century IV autopilot for automatic flight control. The installation of the autopilot and the
model is at the option of the owner.

2. Edo-Aire Mitchell Century IIB Autopilot System (See Figure 1.)

The Century IIB is a lightweight automatic flight system using advanced electronic design for maximum
performance and utility. The Century IIB is a two-axis autopilot that will provide precision roll and heading
control. The heart of the system is a solid statecomputer, operating in the5000-cycle audio frequency range.
The computer analytically determines the control position and motion needed to produce a humanlike, time
controlledresponse to varying flight conditions.

The Century IIB autopilot is comprised of the following components: directional gyro, attitude gyro, roll
servo, roll signal filter, and command console. Aradio coupler can be added to provide radio navigation and
localizer guidance.

The command console provides convenient fingertip control of the autopilot system. Located on the front
panel ofthe console is the A/P ON-OFF switch, Roll Command knob, and HDG ON-OFF switch. With the A/P
ON-OFF switch engaged, the autopilot is responsive to the roll command knob. The roll command knob may
be used to maneuver the aircraft up to approximately 30° of bank, right or left. The centered position
represents approximate wings level flight. With the heading mode switch engaged, the roll command knob is
removed from the autopilot circuit. With theHDG ON-OFF switch engaged, the input to theautopilot will be
from the directional gyro and from the radio coupler (if installed).

For those systems with the optional radio coupler installed, the autopilot will provide radio navigation and
localizer guidance (lateral guidance system). The lateral guidance system contains a completely automatic
analog computer that directs the autopilot in both VOR and ILS navigation. The system contains a five-
position coupler mode selector switch (radio coupler) which mounts in the instrument panel.

Forindepth details and maintenance procedures on the autopilot, refer to the Edo-Aire Mitchell Century IIB
manuals.

3. Edo-Aire Mitchell Century III Autopilot System (See Figure 2.)

The Century III is a lightweight automatic flight system utilizing advanced electronic design for maximum
performance and utility. The Century III is a three-axis autopilot system, featuring precision heading and
altitude hold. This system can cope with uneven fuel loads, directional mistrim, and power changes without
the usual directional errors, altitude losses, or command change requirements.

22-1-1
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RADIO COUPLER WIRING CONNECTION

IF RADIO COUPLER IS NOT INSTALLED
DELETE REFERENCE NO. 1 AND CONNECT
C033 DIRECTLY TO DIRECTIONAL GYRO.

NAV 1/NAV 2 FUNCTION SWITCH IS USED
ON DUAL NAV INSTALLATIONS. ON SINGLE
NAV INSTALLATION DELETE SWITCH AND
SPLICE 7CA3A20 AND 7CA5A20 TO
7CA8A20 AND 7CA7A20 RESPECTIVELY.

CD18. CD26. CD27. CD33. 30C198, AND
30C211 FURNISHED WITH AUTOPILOT.

NAV INPUTS CAN BE SUPPLIED BY
THE FOLLOWING NAV UNITS; DGO 10
NAV 121.122. Kl 201C. Kl 211. Kl 214
IND350. ORIND-351.

A (-7CA4A20—"1TO NAV

DIRECTIONAL
YRO

n—

CD33

A

NAV 1/NAV 2

FUNCTION SW

7CA3A20 -•

— 7CA5A20

-NC

7CA6A20

i
J

fJ-
7CA7A20

*A

TO NAV

1

•LI
DO—, O

CD33

3 A7C8A20

4

<t

RADIO

COUPLER

ATTITUDE

GYRO

CONSOLE
AMPLIFIER

CM

P0—CD33-

-A

CD18

ROLL

SIGNAL

«3 FILTER

30C19B-»-CO47—»-

-CD27 >•

-CD26 » 7CA2A20 >RADIO LIGHTING

-7CA1A20-

-7CA2B20-

-7CA1B20-

-NC

-NC

-» RADIO LIGHTING

-> RADIO POWER

ii^dHT"!!^
ROLL SERVO '

AILERON
CABLE

-> RADIO POWFR

Edo-Aire Century IIB Autopilot Simplified Diagram
Figure 1
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Edo-Aire Century III Autopilot - Simplified Diagram
Figure 2
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The Century III autopilot is comprised of the following components: directional gyro, attitude gyro, roll
servo, pitch servo, pitch trim servo, pitch trim amplifier, altitude hold computer, amplifier, and command
console. A radio coupler and glide slope coupler can be added, as options, to provide radio navigation, localizer
guidance, and ILS glidepath control.

The command console provides convenient fingertip control of the autopilot system. Located on the front
panel of the console are the Roll ON-OFF (Master A/P), Heading, Altitude Hold, ON-OFF, Pitch ON-OFF
switches, Roll Command knob, Pitch Command wheel, and trim indicator. The roll ON-OFF switch acts as the
autopilot master switch. In this capacity the roll switch must be engaged for the other switches to become
operative. With only the roll switch engaged, the autopilot is responsive only to the roll axis of the attitude
gyro and the roll command knob.

With the Heading ON-OFF switch engaged, the roll command knob is removed from the autopilot circuit. In
this mode of operation the directional heading gyro command and the radio coupler are added as inputs to the
autopilot system. For those systems with the optional radio coupler installed,a completelyautomatic, analog
computer directs the autopilot in both VOR and ILS navigation. The analog computer incorporates rate
detection, crosswind computing, and position memory circuits for navigation and approach guidance.

Another option available with the Century III autopilot is the glide slope coupler. (See Figure 3.) The use of
the glide slope coupler directs the autopilot to intercept and track the approach glidepath automatically. A
logic circuit in the glide slope coupler ensures that certain conditions are met before the glideslope informa
tion is coupled to the autopilot system. These conditions are: localizer modeswitch,on radio coupler,in the
LOC NORM position for at least20 seconds; altitude mode switch, on command console,in the ALTposition
for at least 20 seconds; and glide slope deviation indicator deflected upward for at least 20 seconds. Theglide
slope coupler incorporates an instrument-panel-mounted indicator light. This light will be ON when the glide
slope information is coupled to the autopilot.

The pitch mode switch, located on the command console, engages the autopilot pitch servo and makes the
autopilot responsive to the pitch attitude of the gyro horizon and the command of the pitch control wheel.
The pitch control wheel is removed from the circuit when the altitude hold switch, located on command
console, is in the ALT position.

The altitude hold function is controlled by the ALT ON-OFF switch located on the command console. With
the altitude hold switch engaged, barometric sensors provide precise altitude holding with nominal climb and
dive limitations for operation in turbulence.

For indepth details and maintenance procedures on the autopilot, refer to the Edo-Aire Mitchell Century III
manuals.

Edo-Aire Mitchell Century IV Autopilot System

The Century IV is a highly sophisticated automatic flight control system. Theautopilot will provide precision
enroute navigation, omni intercept and track, smooth station passage, and ILS approaches. Automatic pitch
trim, radio, and glide slope coupling are standard in the basic Century IV autopilot system. Substitute a
steering horizonfor the standardartificial horizon gyroand the systembecomes a full-time flight director.

The basic Century IV system includes a flight programmer, directional gyro, and standard artificial horizon
gyro. Available options are, yaw damper, remote mini-annunciator, flight director steering horizon, and
navigationalsituation indicator (NSD-360).
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The flight programmer provides convenient pushbutton control of the autopilot system and also functions as
the master annunciator. In normal operation, active modes are brightly illuminated and inactive modes are
dimly illuminated.

The basic directional input for the Century IV is the DG-360 directional gyro. The DG-360 contains an air
driven non-slaved gyro with an electrically driven servo'd heading card. Both air and electric power are
required for proper operation. The Century IV may be optionally used with an NSD-360. The NSD-360
(Navigation Situation Display) is an integrated HSI instrument combining an air-driven gyro and an electrically
servo'd heading card with VOR/Localizer and Glide Slope information. The NSD-360 has incorporated a
heading warning flag to warnof lossof either airor electric power.

The basic Century IV autopilot uses a standard artiflcial horizon gyro. This conventional attitude gyro
incorporates autopilot sensors and provides basic attitude reference in pictorial form. The realistic attitude
picture is enhanced with pitchangle reference lines for more accurate pitch control. The conventional attitude
gyro can be replaced with a flight director steering horizon.

The addition of the flight director steering horizon changes the Century IV from a basic autopilot to a full
time flight director.

For indepth details and maintenance procedures on the autopilot refer to the Edo-Aire Mitchell Century IV
manuals.
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AUTOPILOT - MAINTENANCE PRACTICES

General

The gyros used with the autopilot system are precision devices whose performance andservice life are in part
dependent upon the quality of the air supply applied to them. Regular gyro filter maintenance is a good
investment. See Chapter34 for propermaintenance procedures of the pressure system.

For those autopilots with the altitude hold capability, proper maintenance of the static system is a necessity.
Air leaks and water entrapment can significantly affect altitude hold performance. See Chapter 34 for proper
maintenance procedures of the static system.

NOTE: The altitude hold units used by Edo-Aire Mitchell do not have to be disconnected during static
system checks. They are designed to withstand such tests without damage.

Autopilot Servo - Removal and Installation

A. Roll Servo Removal (See Figure 201.)

(1) The roll servo is mounted at Fuselage Station 132.80, just to the right of aircraft centeriine.
Remove necessary furnishings to gain access to this area.

(2) Loosen the cable guards on the servo and position them away from servo capstan.

(3) Remove the clamps which attach the bridle cable to the aileron cable.

(4) Remove the bridle cable from around servo capstan.

(5) Disconnect electrical connector from servo.

(6) Remove hardware which attaches servo to support bracket. Remove servo assembly.

B. Roll Servo Installation (See Figure 201.)

(1) Place servo assembly on support bracket and secure withattaching hardware.

(2) Loosen the cable guards on the servo and position away from capstan.

(3) Rotate the capstan sothe bridle cable pin hole is positioned in the 12O'Clock position.

(4) Ensure the ailerons are in neutral position.

NOTE: Ailerons must remain in neutral positionduringservoinstallation.

(5) Position thebridle cable sothe short endof the bridle cable is pointing outboard. Insert the pin on
the bridlecableinto the hole on the capstan and tighten the setscrew to securethe cable.

(6) Wrap each end of the bridle cable 360 degrees around the capstan.
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(7) Attach each end of the bridle cable to the aileron balance cable with cable clamp.

NOTE: Ensure the aileron cable tension is adjusted to within the correct tolerances. See
Chapter 27.

(8) Tighten bridle cable to same tension as aileron cable, +0/-20 percent. Do not exceed 25 +0/-5
pounds of tension.

(9) Torque cable clamp bolts to 55 +5 inch-pounds with aminimum of .005 inch measured between
clamp halvesafter torquing.

(10) Position the cable guards to within 1/32 inch of the capstan O.D. and tighten the screws.

(11) Check bridle cable alignment on servo capstan. The bridle cable should not rub the sides of the
capstan grooves. Cable clamps may berotated to provide proper alignment.

(12) Operate the aileron system through its full range of travel and check for any restrictions or
misalignment.

(13) Connect electrical connector to servo.

(14) Replace removed interior furnishings.

C. Pitch Servo Removal (See Figure 202.)

(1) The pitch servo is mounted in the aft fuselage of the aircraft and forward of Fuselage Station
201.00. Remove aft baggage partition for accessto this area.

(2) Loosen the cableguards on the servoand position them away from servo capstan.

(3) Remove the clampswhich attach the bridlecable to the elevatorcontrol cable.

(4) Remove setscrew that retains bridle cable on servo capstan. Remove bridle cable from servo.

(5) Disconnect electrical connector from pitch servo.

(6) Remove the four bolts which attach servo to support bracket. Remove servo assembly.

D. Pitch Servo Installation (See Figure 202.)

(1) Position the pitch servo as shown in Figure 202. Attach the servo to the bracket with four bolts,
washers, and nuts.

(2) Verify that servo capstan is centered over elevator control cable. Use washers between servo
baseplate and bracketassembly in orderto positionservocorrectly.

(3) Loosen the cable guardson the servo and position away from capstan.

(4) Move elevator to the full down position.

22-1-1

Page 203
July 15/77



fS

20100

GRUMMAN A(R$Dlil^D(§Ai3fl AWOATDtsJIRfl

GA-7/C0UGAR

MAINTENANCE MANUAL

FS

195 30

Pitch Servo Removal/Installation
Figure 202

VIEW LOOKING INBD

RH SIDE

':? 0 00'

22G72-5

22-1-1

Page 204
July 15/77

•^r!9\

/"**%.



J0P*^\

GRUMMAN /SMLK^DfS/^Ift!) ^MO^YDfsHRU
GA-7/COUGAR

MAINTENANCE MANUAL

(5) Rotate the servo capstan until the bridle cable pin hole is20degrees aft of the bottom cable guard.

(6) Position bridle cable so the long end is pointing aft. Insert the pin on the bridle cable into the hole
on the capstan and tighten the setscrew to secure the cable.

(7) Wrap the long endof the cable 340degrees around the capstan and point aft.

(8) Wrap the short endof the cable 380degrees around the capstan and point forward.

(9) Attach each end of the bridle cable to the elevator control cable with cable clamps.

NOTE: Ensure the elevator control cable tension is adjusted to within the correct tolerances.
See Chapter 27.

(10) Tighten bridle cable to the same tension as the elevator control cable, +0/-20 percent. Do not
exceed 25 +0/-5 pounds of tension.

(11) Torque cable clamp bolts to 55 + 5 inch-pounds witha minimum of .005 inch measured between
clamp halvesafter torquing.

(12) Position the cableguards to within 1/32 inch of the capstan O.D. and tighten the screws.

(13) Check bridle cable alignment on servo capstan. The bridle cable should not rub the sides of the
capstan grooves. Cable clamps maybe rotated slightly to provide proper alignment.

(14) Operate the elevator through its full range of travel and check for any restrictions ormisalignment.

(15) Connect electrical connector to servo.

(16) Replace aft baggage compartment partition.

E. Pitch Trim Servo Removal (See Figure 203.)

(1) The pitch trim servo is mounted in the aft fuselage of the aircraft and just forward of Fuselage
Station 201.00, at approximately centeriine of the aircraft. It is mounted on the samebracket as
the pitch servo. Remove aft partition of baggage compartment foraccess to thisarea.

(2) Loosen cableguards and positionaway from capstan and pulley.

(3) Loosen elevator trim cable turnbuckle. Disconnect elevator trim cable from forward end of turn-
buckle.

(4) Remove elevator trim cable from around capstanand pulleys on the servo.

(5) Disconnect electrical connector from pitch trim servo.

(6) Remove the four screws and nuts which attach the servo to the support bracket.

(7) Remove the pitch trim servo assembly.
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F. PitchTrim Servo Installation (See Figure 203.)

(1) The pitch trim servo mounts on the samebracket as the pitch servo.

(2) Before installing the servo, attach the following hardware to the forward and aft attach hole.
Lower forward hole: screw (1), pulley (2), spacer (3), and nut (4). Lower aft hole: screw (5),
pulley (6), spacer (7), and nut (8). (See Figure 204. Numbers in parentheses refer to callouts on
Figure 204.)

NOTE: Notice the difference in size of the two spacers (items 3 and 7). Ensure they are used
with the correct hole. Ensure the servoand pulleys are positioned properly.

(3) Orient the servo as shown in Figure 203 and insert the motor portion of the servo through theaft
cutout in the bracketassembly. Motor portion to the left looking aft.

(4) Attach the servo at the top attach pointswith 2 screws, 2 spacers, 2 washers, and 2 nuts.

(5) Attach the servoat the bottom using 2 spacers, 2 washers (see note), and 2 nuts. Attach to the two
screwsassembled in Step (2).

NOTE: Use washers as required to shim the servo for best pulley alignment with the elevator
trim cable.

(6) Loosen the idler pulleys on the vee-block above the capstan. Route the elevator trim cable around
the capstanand idler pulleysas shown in Figure 203.

(7) Tighten idler pulley screws.

(8) Connect elevator trim cable to turnbuckle. Using turnbuckle, adjust elevator trim cable tension to
correct specifications. See Chapter 27.

(9) Safetywire the turnbuckle.

(10) Position the cable guard to within 1/32 inch of capstan and pulley O.D. and tighten attaching
screws.

(11) Operate the elevator trim system through its full range of travel and check for normal operation.
Check for restriction and misalignment.

(12) Verify that elevator trim tab travel is stillaccording to specifications. (See Chapter 27.)

(13) Replaceaft partitionof baggage compartment.
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COMMUNICATION SYSTEMS - DESCRIPTION/OPERATION

General

All GA-7/Cougar aircraft will not be equipped with identical communications equipment. Theaircraft will be
equipped as specified by the customer. The equipment installed will meet the requirementsas established by
the Federal Aviation Administration (FAA). The communication system can contain one or two VHF radios
for voice communications, an audio panel for centralized control of the communication/navigation system,
microphone, headsets, cabin speaker, and the emergency locator transmitter, for use in emergencysituations.
The information provided in this maintenance manual is general in content and is to aid the technician in the
minor inspection and minor maintenance of the installed communication equipment. The indepth main
tenance must be performed in accordance with manufacturer technical data and by a certified and qualified
technician.

VHF Communications

The VHF communication transceivers operate in the frequency range of 118.000 MHz to 135.975 MHz, with
720 independent channels. The spacingbetween channels is 25 KHz. The transceiversavailable for use in VHF
communication exist in a variety of makes and models. This manual will describe those available from
NARCO, KING, and COLLINS.

Audio Integrating System

The purpose of the audio integrating system is to provide the audio signals for the pilot and to provide
centralized control of the communication/navigation system. The audio integrating system consistsof the
speaker, headset, microphone, and audio panel. The audio control panel is optional and is used when multiple
communication/navigation units are installed. The speaker is mounted in the upper center of the cabin. The
microphone and headset plugs into the panel located between the two front seats. The audio panel provides
centralized control of the installed communication/navigation equipment.

Emergency Locator Transmitter (ELT)

The purpose of the ELT is to act as a radio beacon should the aircraft make an emergency or crash landing.
The unit consists of a self-contained dual frequency radio transmitter and battery power supply. The trans
mitter can be activated by an inpact of 5 g's or more,as may be experienced in a crash landing, or by a manual
control switch. The ELT can be used as a portable radio beacon should it be desired to leave the vicinity of the
aircraft. The unit has its own antenna, battery powersupply, and manual activating switch. The ELT transmits
an omnidirectional signalon the international distress frequencies of 121.5 MHz and 243.0 MHz.

23-0
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VHF COMMUNICATION SYSTEM-DESCRIPTION/OPERATION

NARCO COM 120 Transceiver (See Figure 1.)

The transceiver operateswithin the frequency range of 118.000 MHz to 135.975 MHz, with a poweroutput of
8 watts minimum (10 to 12 watts typical). The radio can operate on any of 720 independent channels,with
25 KHz spacing between channels. The unit features 6-digit, easy tune, frequency readout and stable auto
matic squelch.See Table 1 for description of unit controlsand indicators.
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NARCO COM 120 Transceiver

Figure 1

23G72-1

23-2-1

Page 1
July 15/77



GRUMMAN A(M)E(^IU§AIR!) ^WOAYO(s)[ftfl

GA-7/C0UGAR

MAINTENANCE MANUAL

NARCO TRANSCEIVER UNIT CONTROLS AND INDICATORS

TABLE I

INDEX NO.

(FIG. 1) CONTROL OR INDICATOR FUNCTION

1 Power ON/OFF/TEST Applies power to unit. TEST -
Automatic squelch disabled.

2 Volume Controls audio volume level.

3 Course Frequency Control Changes transceiver frequency in
1-MHz steps.

4 Fine Frequency Control Changes transceiver frequency in 25-KHz
steps.

5 Frequency Readout Indicates operating frequency of
transceiver.

6 Transmit Indicator Light Illuminates when transceiver is

transmitting.

KING KX- 175B Transceiver (See Figure 2.)

The KX-175B unit contains both a transceiver and a navigation receiver. The transceiver operates within the
frequency range of 118.000 MHz to 135.975 MHz, with a power output of 5 watts. The transceiver can
operate on any of 720 channels, with 25-KHz spacing between channels. See Table 2 for description of
transceiver controls and indicators.

3 4

KING KX-17SB Transceiver

Figure 2
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KING TRANSCEIVER UNIT CONTROLS AND INDICATORS

TABLE 2

INDEX NO.

(FIG. 2) CONTROL OR INDICATOR POSITION FUNCTION

1 Frequency Indicator Indicates operating frequency
of VHF radio.

2 Power Control Switch OFF Removes power from radio.

ON Energizes the radio.

TEST Disables automatic squelch.

3 MHz Frequency Selector Selects frequency in 1-MHz
steps.

4 Tenths/Hundredths MHz Selects frequency in 25-KHz
steps.

5 Volume Control Clockwise Increases audio volume.

Counterclockwise Decreases audio volume.

.7. COLLINS VHF-251 Transceiver (See Figure 3.)

The VHF- 251 Communications transceiver operates within the frequency range of 118.000 MHz to 135.975
MHz, with a power output of 8 watts minimum (10 waits nominal). The transceiver can operate on any of 720
independent channels, with 25-KHz spacing between channels. The unit has the capability of storing and
recalling a frequency without changing the frequency controls. SeeTable 3 for description of unit controlsand
indicators.

Collins Comm

I'I*tI"13 frnl
. Ik—

STORE SELECT

RECALL

VHF-251 Communications Transceiver,

Controls and Indicators

Figure 3
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COLLINS TRANSCEIVER UNIT CONTROLS AND INDICATORS

TABLE 3

INDEX NO.

(FIG. 3) CONTROL OR INDICATOR POSITION FUNCTION

1 Frequency Indicator Indicates operating frequency of
transceiver.

2 Store/Select/Recall Control Select Allows frequency controls to
select operating frequency.

Store Stores in memory the frequency
selected by select control.

Recall Recalls frequency stored in
memory.

3 Transmit Indicator Illuminates when transceiver

is transmitting.

4 MHz Frequency Control Selects frequency in 1-MHz
steps.

5 KHz Frequency Control Selects frequency in
25-KHz steps.

6 ON/OFF
VOL/SQUELCH TEST

ON Power applied to unit.

OFF Power removed from unit.

VOL Clockwise Audio level increases.

VOL Counter

clockwise

Audio level decreases.

Squelch Test
(Knob pulled out.)

Disables automatic

squelch.

23-2-1
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VHF COMMUNICATION SYSTEM - TROUBLESHOOTING

NOTE: On those aircraft with dual transceivers, check operation ofbotk ft iieither transceiverworks, the
trouble is probably in the audio integratingsystem.

TROUBLE PROBABLE CAUSE REMEDY

No reception or transmhwon. Open circuit breaker. Close tiimit breaker.

Dirty or corroded antenna. Clean or lepboe antenna.

Faulty audio panel
(dual system).

Replace audio panel.

Faulty transceiver. Replace transceiver.

Weak or no transmission. Faulty nuciopbone. Replace nuciophone. fins may
requirean adjustment of nuke
gain in die transceiver.)

Faulty antenna or antenna lead. Repair or replace antenna or
wiring.

— .. Replace trauscriser.

Weak or no reception. Faulty speaker or headseL Replace speaker or headset.
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VHF COMMUNICATION SYSTEM - MAINTENANCE PRACTICES

Removal/Installation of VHF Communication Antenna

The GA-7/Cougar can have one or two VHF antennas installed. One is located on the turtleback at Fuselage
Station 146.670 and the otheris located underneath the fuselage at Fuselage Station 83.500.

A. Removal of VHF Antenna Mounted on Turtleback (See Figure 201.)

(1) Prepare the aircraft for safe maintenance.

(2) Remove the four screws securing the antenna to the aircraft.

(3) Lift the antenna straight up to gain access to the antenna connector. Disconnect the coax cable
from the connector. Secure the coax cable so that it will not slip through the hole and down into
the aircraft.

(4) Remove the antenna and gasket. If gasket adheres to the aircraft, remove it using a phenolic
scraper.

B. Installation of VHF Antenna on Turtleback (See Figure 201.)

(1) Prepare the aircraft for safe maintenance.

(2) Place the antenna gasket in the correct position.

(3) Connect the antenna to the coax cable.

(4) Place the antenna on the gasket and secure with four screws.

(5) Perform an operational test for the transceiver connected to this antenna. (See test procedure in
this chapter.)

C. Removal of VHF Antenna Located Underneath Fuselage (See Figure 202.)

(1) Prepare the aircraft for safe maintenance.

(2) Remove, from inside the aircraft, the necessary furnishings and floor panels to gain access to the
coax cable that connects to the antenna at Fuselage Station 83.500.

(3) Remove the sealant from around the coax connector.

(4) Disconnect the coax cable from the antenna.

(5) Remove the three screws, from outside the aircraft, holding the antenna to the bottom of the
fuselage.

(6) Remove the antenna.

23-2-1
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DETAIL A

VHF COM 1 Antenna Installation

Figure 201
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COM 2 ANTENNA

DETAIL A

VHF COM 2 Antenna Installation
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D. Installation of VHF Antenna Located Underneath Fuselage (See Figure 202.)

(1) Prepare the aircraft for safe maintenance.

(2) Attach the antenna, underneaththe fuselage, with three screws.

(3) From inside the aircraft, connect the coax cable to theantenna.

(4) Apply 3-M Company, EC-1128 sealant around coax connector.

(5) Replace anyremoved furnishings and floor panels.

(6) Perform an operational test for the transceiver connected to this antenna. (See test procedure in
this chapter.)

Removal/Installation of Transceiver

Theremoval and installation of either the NARCO, KING, orCOLLINS transceiver is identical.

A. Removalof Transceiver (See 23-2-1,Figure 1,2 or 3.)

(1) Ensure DC power isremoved from aircraft.

(2) Loosen the transceiver, from mounting case, by turning locking screw counterclockwise. Use 5/64
inch hex wrench.

(3) Slide the unit straight forward. Avoid bending the connector pins. Aslight left to right movement
might help to release transceiver from connector plug.

NOTE: Do not use the front panel controls as handles. This may damage the associated
control.

B. Installation of Transceiver (See23-2-1, Figure 1,2, or 3.)

(1) Ensure DC power isremoved from aircraft.

(2) Slide transceiver straight in. Be careful not tobend connector pins.

(3) Secure transceiver to mounting case by turning locking screw clockwise. Use 5/64 inch hex
wrench.

(4) Perform operational test oftransceiver. (See test procedure in this chapter.)

NOTE: The mike gain of the transceiver is normally set for use with the same type ofmicro-
phone (NARCO, KING, COLLINS) as the transceiver. If a different type ofmicro
phone isused, themike gain control may require adjustment.

23-2-1
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3. Transceiver Test/Adjustment

A. Transceiver Operational Test

(1) Ensure that the aircraft battery is installed and operational.

(2) Place master switch to ON.

(3) Place respective transceivercircuit breaker to ON.

(4) Placetransceiver power control to ON.

(5) Rotate volume control clockwiseto midposition.

(6) Disable automatic squelch by placing ON-OFF control (NARCO COM 120, KING KX-175) to test
position or by pulling VOL. control out (COLLINS VHF-251). Receiver background noise should
be heard.

(7) ReturnON/OFF control orVOL. control to normal position.

(8) Tune the transceiver to a control tower frequency.

(9) Contact the control tower for a radio check. Adjust the volume control as required. Contact the
tower on several (up to five if available) frequencies.

(10) Place transceiver powercontrol to OFF.

(11) Place respective transceiver circuit breakerto OFF.

(12) Place master switch to OFF.

B. Transceiver Microphone Gain Adjustment

CAUTION: THE MINIMUM OF A 2NDCLASS F.C.C. LICENSE IS REQUIRED TO PERFORM THIS
ADJUSTMENT.

(1) Microphone Gain Adjustment.

The transceiver microphone gain is normally shop adjusted for use with the same type of micro
phone (NARCO, KING, COLLINS) as the transceiver in use. If the microphone gain requires
adjustment, referto the maintenance manuals supplied by the manufacturer.

(2) Perform transceiver operational testafteradjustment.

(See operational test procedure in thischapter.)
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EMERGENCY LOCATOR TRANSMITTER (ELT) SYSTEM - DESCRIPTION/OPERATION

1. General

The emergency locator transmitter (ELT) is a self-contained, battery powered radio which transmits a CW
signal at 121.5/243.0 MHz to assist in locating a downed aircraft. The ELT is automatically activated by a
deceleration of 5 g's along the flight axis of the aircraft. The ELT consists of a transmitter located in the aft
fuselage section, just back of the baggage compartment back partition (Fuselage Station 180), along the right
side of the aircraft, and a transmitting antenna located on top of the dorsal fin. The ELT can be manually
activated by removing the back partition of the baggage compartment and placing the control switch to the
ON position.

NARCO ELT 10

The NARCO ELT 10 is an optional item designed to meet the requirementsas established by the FAA. If it is
required to leave the area of the aircraft, the ELT unit can be removed from the aircraft and hand carried. In
this condition, extend the built-in antenna and place the control switch to ON. Table 1 contains a discussion
of the controls and their functions. For location of controls, see Figure 1.

NARCO ELT 10 Control Switch Location

Figure 1.
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NARCO ELT 10( ) TRANSMITTER CONTROLS

TABLE I

INDEX NO.

(FIG. 1) CONTROL POSITION FUNCTION

1 1 RESET button Depressed Resets impact switch and
stops transmission.

2 Transmission control switch ON Electrically activates
transmitter.

OFF Electrically deactivates
transmitter.

ARM Energizes crash circuit,
automatically transmits
after 5 g impact.

3 Antenna connector jack Connect antenna cable

to transmitter.

4 Remote control switch

switch connection

Provide remote

control.
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EMERGENCY LOCATOR TRANSMITTER (ELT) SYSTEM - TROUBLESHOOTING

TROUBLE PROBABLE CAUSE

No transmission. Faulty transmitter.

Faulty wiring to antenna.

Faulty battery.

Weak transmission. Faulty antenna or wiring to antenna.

Faulty transmitter.

Faulty battery.

REMEDY

Replace transmitter.

Repair wiring.

Replace battery pack.

Replace antenna assembly.
Repair wiring.

Replace transmitter.

Replace battery pack.
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EMERGENCY LOCATOR TRANSMITTER (ELT) SYSTEM - MAINTENANCE PRACTICES

Servicing the NARCO ELT 10

NOTE: The ELT 10 contains nine dry cell batteries in a separate battery pack.Since the batteriesarenot
kept charged by aircraft power, they must be periodically replaced. See NARCO Owner's Manual,
03716-0601, for battery replacement schedule.

A. Removal of Battery Pack

(1) Set the ON-OFF-ARM switch to OFF. Disconnect antenna.

(2) Remove the ELT unit from the aircraft.

(3) Extend the built-in antenna.

(4) Remove the four screws that attach the battery pack to the transmitter.

(5) Carefully pull the transmitter away from the battery pack. Do not jerk on the wires.

CAUTION: IN DISPOSING OF THE BATTERY, DO NOT THROW IN FIRE.

(6) Release the battery packwires(quick disconnect) from the h.->minals at the transmitter. Dispose of
battery pack.

B. Installation of Battery Pack

(1) Connect the battery pack wires to the transmitter.

(2) Insert the transmitter into the battery pack. Becareful not to pinch wires.

NOTE: The battery pack is shipped with a sealanton the inside lip so a watertight seal will be
retained. DO NOT REMOVE THIS SEALANT.

(3) Replace the four attaching screws. If the four holes do not line up, rotate the battery pack 180
degrees and reinsert.

(4) Slide the built-in antenna into its holding slot.

(5) Install the ELT unit in the aircraft.

(6) Attach the antenna lead to the ELT. Make sure the antenna separator prevents contact between
the portable antenna finger and the ELT antenna.

(7) Perform checkout of ELT system. See test section of this chapter.

(8) After completion of test, depress RESET button.

(9) Place the ON-OFF-ARM switch to ARM.

23-2-2
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I 2. Removal/Installation of ELT 10 System Components

A. Removal/Installation of ELT 10 Unit

To gain access to the ELT 10 unit, remove the access panel on the aft fuselage beneath the vertical
stabilizer. Disconnect antenna lead and remove mounting hardware. Remove ELT 10 unit. Reverse the
procedure to install ELT 10 unit.

NOTE: Ensure that the ON-OFF-ARM switch is OFF when removing or installing ELT 10 unit.
Depress the reset button and place switch in ARM positionafter installation.

B. Removalof ELT Antenna (See Figure 201.)

(1) Locate ELTantenna on top of dorsal Tin just forward of rudder.

(2) Loosen and slide dorsal fin forward, allowing ELT antenna to slip through theantenna opening.

(3) Loosenand remove nut cap from antenna.

(4) Remove washers andseal assembly (O-ring and washer) from the antenna.

(5) Obtain access to the ELT unit. Disconnect antenna.

(6) Release coax cable from stick clamps.

(7) Pull the antenna down and through the aircraft structure.

NOTE: The antenna and coaxial lead are furnished asone assembly.

(8) Remove flat washer and spring washer.

C. Installation of ELT Antenna (See Figure 201.)

(1) Replacespring washer and flat washer on the antenna.

(2) Run the antenna through the structure and out through the skin. Be extremely careful not to
damage skin of aircraft.

(3) Attachcoaxcable to the stick clamps.

(4) Place the washers and seal assembly (O-ring and washer) on the antenna in proper sequence.

(5) Replacenut capand tighten.

(6) Replace dorsal fin, allowing ELT antenna to slip through antenna opening. Ensure rubber grommet
is seated correctly.

(7) Connect antenna to ELT unit.

(8) Perform operational test of ELT. See test section of this chapter.
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NUT CAP

SEAL ASSY

"0" RING AND WASHER

WASHER, SPRING

CO-AXIAL CABLE

(PART OF ANTENNA ASSY) \

FS

247.20

BL 00.00

y

FS275

WASHER. FLAT

WASHER. FLAT

DETAIL A

ELT Antenna Installation
Figure 201

(9) Depress reset button and place control switch to ARM.

(10) Replaceaccess cover.

23G72-7
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Adjustment/Test of NARCO ELT 10

A. Test of NARCO ELT 10 System

WARNING: COORDINATE THIS PROCEDURE WITH LOCAL ATC BEFORE STARTING. THIS

PROCEDURE ENTAILS A TEST OF EMERGENCY TRANSMISSIONS, AND A
LACK OF COORDINATION MAY LEAD TO AN UNTIMELY DISPERSAL OF
EMERGENCY PERSONNEL AND VEHICLES.

(1) Obtainaccess to the ELT. (See Figure 201.)

(2) After coordination, depress the RESET button, then place the ON-OFF-ARM switch to ON. As
soon as ATC acknowledges transmission, place switch to OFF. Depress the RESET button, then
place switch to ARM.

(3) Recheck with ATC to ensure there is no transmission from the ELT.

(4) Monitor for transmission on COM radio by selecting 121.5MHz.
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Adjustment/Test of NARCO ELT 10

A. Test of NARCO ELT 10 System

WARNING: COORDINATE THIS PROCEDURE WITH LOCAL ATC BEFORE STARTING. THIS

PROCEDURE ENTAILS A TEST OF EMERGENCY TRANSMISSIONS, AND A
LACK OF COORDINATION MAY LEAD TO AN UNTIMELY DISPERSAL OF
EMERGENCY PERSONNEL AND VEHICLES.

(1) Obtain access to the ELT. (See Figure 201.)

(2) After coordination, depress the RESET button, then place the ON-OFF-ARM switch to ON. As
soon as ATC acknowledges transmission, place switch to OFF. Depress the RESET button, then
place switch to ARM.

(3) Recheck with ATC to ensure there is no transmission from the ELT.

(4) Monitor for transmission on COM radio by selecting 121.5 MHz.
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AUDIO INTEGRATING SYSTEM - DESCRIPTION/OPERATION

The audio integrating system consists of the speaker, microphone, headsets, and audio panel. The speaker is
mounted in the upper center of the cabin. The microphone is attached to and plugs into the panel located
between the two front seats. The headsets plug into the same panel. The audio panel isused onaircraft with
dual VHF transceivers and/or multiple navigation systems such as VOR, ADF, or DME. The panel provides a
central control point for the operation and monitoring of installed avionics equipment.

The audio panel can be one of three types; NARCO CP-135, KING KMA-20, or COLLINS AMR-350. All three
units are very similar and provide the same control of the communication/navigation system. See Figure 1
(NARCO CP-135), Figure 2 (KING KMA-20), and Figure 3 (COLLINS AMR-350) for description of controls
on each unit.

COM1 COM2 BOTH
AAKP

NAV1 NAV2 ADF DME SPKR

1. COM 1 Control 8. Speaker Control
2. COM 2 Control 9. Marker Beacon Indicator

3. Both COM Control 0 - Outer

4. NAV 1 Control M - Middle

5. NAV 2 Control 1 — Inner

6. ADF Control 10. Marker Receiver Sensitivity Control
7. Marker/DME Control

NARCO CP-135 Audio Panel

Figure 1

23G72-8
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1. COM 1/COM 2 Control

2. Auto Selector

3. COM 1 Selector

4. COM 2 Selector

5. NAV 1 Selector "

6. NAV 2 Selector

7. ADF Selector

8. DME Selector

9. Marker Beacon Selector

10. Marker Beacon Sensitivity Selector
11. Marker Beacon Indicator

A - Inner

O - Outer

M - Middle

KING KMA- 20 Audio Panel

Figure 2

1. COM 1/COM 2/EXT Control 8. DME Control

2. AUTO Control 9. MKR Control

3. COM 1 Control 10. MARKER HIGH/LOW/TEST Select

4. COM 2 Control 11. Marker Light

5. NAV 1 Control 0 - Outer

6. NAV 2 Control M - Middle

7. ADF Control I - Inner

COLLINS AMR-350 Audio/Marker Panel
Figure3

23G72-9
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AUDIO INTEGRATING SYSTEM - TROUBLESHOOTING

1 TROUBLE PROBABLE CAUSE REMEDY

No audio in headset or speaker. Faulty wiring. Replace wiring.

Faulty transceiver. Replace transceiver.

Faulty audio control panel. Replace panel.

One communication or navigation
system appears inoperative.

Faulty audio panel. Replace panel.
Faulty COM/NAV unit. Troubleshoot COM/NAV unit.

COM/NAV audio not available
on the speakers. (Headset
audio O.K.)

Faulty speaker. Replace speaker.

Faulty audio panel. Replace panel.

Faulty wiringto speaker. Repair wiring.

COM/NAV audio not available
at the headset. (Speaker audio
O.K.)

Faulty headset. Replace headset.

Faulty jack. Replace jack.

Faulty audio panel. Replace panel.

Faulty wiring to jack. Repair wiring.

COM/NAV audio O.K.
but no transmission.

Faulty microphone. Replacemicrophone. (This may
require a readjustment of MIKE
GAIN in transceiver.) See trans
ceiversection in this chapter
for instructions.

Faulty microphone jack. Replacejack.

Faultywiring to mike jack. Replace wiring.

Faulty transceiver. Replace transceiver.

Faulty audio panel. Replace audio panel.
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AUDIO INTEGRATING SYSTEM - MAINTENANCE PRACTICES

1. Removal/Installation of Audio Panel

The removal and installation of the audio panel (NARCO CP-135/K1NG KMA-20/COLLINS AMR-350) is
simple and requires no special instructions. Release the unit from its mounting case by turning the locking
screw counterclockwise. To secure the unit after installation, turn the locking screw clockwise. Use 5/64 inch
hex wrench. Slide unit straight out and in. Be careful not to damage connector pins.

2. Removal/Installation of Speaker

A. Removal of Speaker

(1) The speaker is mounted in the upper center of the cabin.

(2) Disconnect the two wires attached to speaker terminal.

(3) Remove the four screws that attach speaker to speaker mount.

(4) Slide the speaker out the back opening of the speaker mount.

B. Installation of Speaker

(1) Slide the speaker intotheback opening of thespeaker mount and secure with four screws.

(2) Attach the two speaker wires to speaker terminal.

3. Removal/Installation of Microphone

NOTE: The microphone must be balanced to the transceiver installed. Ifanew microphone is installed, the
MIKE GAIN control of the associated transceiver may require readjustment. See the transceiver
section in this chapter for instructions.

The removal and installation of the microphone requires no special instructions.

4. Adjustment/Test of Audio Integrating System

NOTE: This procedure assumes normal operation of the communication and navigation equipment in-
stalled in the aircraft.

A. Operational Test of Audio Integrating System

(1) Ensure theaircraft battery is installed and operational.

(2) Place the masterswitch to ON.

(3) Select COM transceiver No. 1asactive transceiver.

(4) Plug the microphone and headset intotheir respective jacks.

23-5-1
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(5) Tune the transceiver to a control tower frequency.

(6) Place COM 1 Speaker/Phone control in Speaker position.

(7) Contact control tower for radio check. Control tower reply is heard over speaker.

(8) Place COM 1 Speaker/Phone control in Phone position.

(9) Contact control tower for radio check. Control tower reply is heard over headset.

(10) Select COM transceiver No. 2 (if installed) as active transceiver and repeat steps (5) thru (9).

(11) Check for audio signal from each navigation system installed. Check both speakerand headset
positions.

(12) Turn OFF all transceivers and navigationsystems.

(13) Place master switch to OFF.
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CHAPTER 24

ELECTRICAL POWER
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ELECTRICAL POWER SYSTEM - DESCRIPTION

1. General (See Figure 1.)

This chapter describes the GA-7/Cougar electrical power system and its operation. This covers the battery
system, alternator system, external power system, and electrical loaddistribution.

Electrical power is supplied by a 14-volt, direct current, negative ground electrical system. A 12-volt, 25
ampere-hour battery is incorporated in the system to furnish power for starting the engines and as a reserve
power source in case of alternator failure. The batteryis located in the nose section of the aircraft.

The electrical generating systemconsists of two engine-driven 60-ampere alternators, two solidstate regulators,
two overvoltage relays, and two current meters. The regulators maintain the systembus voltage at 14voltsand
the overvoltage relays prevent the bus voltage from being too high. The current metersindicate the amountof
current being drawn by each alternator.

An external power receptacle is offered, asoptional equipment,to supplement the battery system for starting
and ground operation.

Electrical power is distributed through a split bus bar.One sideof the bus bar supplies power to the electrical
equipment while the other side supplies the electronic installations.

244)
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DC BUS

9>

RADIO

BUS

ALTERNATOR

A ALL CIRCUIT BREAKERS ARE IDENTICAL EXCEPT
FOR CURRFNT RATING

A All CIRCUIT BREAKERS ARE MOUNTED ON THE
IOVVER RIGHT OE INSTRUMENT PANEL AND ARE
NORMALLY CLOSEO

DC Electrical Power, General Diagram
Figure 1
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GENERAL ELECTRICAL INFORMATION - DESCRIPTION

This section covers general aspects of design and construction common to all electrical systems. Details of
actual systems are discussed in their appropriate section of this manual. The following information is intended
to lay the groundwork for a basic understanding of the overall electrical system design so that maintenance
personnelcan better troubleshoot those systems causing difficulty.

Wire Identification

There are two schemes employed in assigning electrical wire codes. One scheme is used when several wiring
diagrams are used. Another is used for color coding wires in the circuits specified in all radio systems and/or
autopilots as applicable.

A. When multiple wiring diagrams are used for a model, the code is as follows:

7 D A 1 B 20

Wire Gauge (6)

Segment Number (5)

•Wire Number (4)

-SpecificCircuit (3)

•GeneralCircuit Function (2)

-Model Number of Airplane (1)

(1) A numerical character representing the aircraftmodel.

(2) An alphabetical character representing the general circuit function, and assigned in accordance
with Paragraph 3.

(3) An alphabetical character representing the specific circuit within the general circuit function, and
assigned in accordance with Paragraph 3.

(4) A numerical digit or digits (wire number) representing the wires in the circuit that are electrically
common. A different number shall be assigned to wires on each side of a circuit element, switch,
fuse, relay contact, resistor, diode, etc. that can interrupt the circuit continuity. A splice con
nector contact pin or common terminal will not require a change in wire number. Wire numbers
shall be assigned in numerical order beginning with the wire closest to the power or signalsource.

(5) An alphabetical character or characters (segment letters) to differentiate between individual wires
having a common terminal or connection (wire number). Wire segment letters shall be assigned in
alphabetical order starting with the wire segment nearest to the power or signal source. The letters
"I" and "0" shall not be used as segment letters. Double letters AA, AB, AC, etc. shall be used
when more than 24 segments are required. Two permanently spliced wires will not require dif
ferent segment letters if the splice is used for modification or repair.

24-0-1
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(6) A numerical digit or digits denotes the wire size. For coaxial cablesand thermocouple wires, the
wire size number shall not be used.

3. Circuit Function and Specific Circuit Code Letters

A. Generaland specific circuit functions are assigned as tabled below:

A Unassignec

B - Photographic

C - Control Surface

CA - Automatic Pilot

CB - Not Used

CC - Wing Flaps

CD - Elevator Trim

D Instrument (Other than Flight or Engine Instrument)

DA - Ammeter

DB - Flap Position Indicator

DC - Clock

DD - Voltmeter

DE - Outside Air Temperature

DF - Flight Hour Meter

E Engine Instrument

EA - Carburetor Air Temperature

EB - Fuel Quantity Gage and Transmitter

EC - Cylinder Head Temperature

ED - Oil Pressure

EE - Oil Temperature

EF - Fuel Pressure

EG - Tachometer

24-0-1
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EH - Torque Indicator

EJ - Instrument Cluster

F - Flight Instrument

FA - Bank and Turn

FB - Pitot Static Tube Heater and Stall Warning Heater

FC - Stall Warning

FD - Speed Control System

FE - Indicator Lights

G - Landing Gear

GA — Actuator

GB - Retraction

GC - Warning-Device (Horn)

GD - limit Switches

GC - Indicator Lights

H - Heating, Ventilating, and Deicing

HA - Anti-Icing

HB - Cabin Heater

HC - Cigar lighter

HD - Deice

I - Not Used

J - Ignition

JA - Magneto

K - Engine

KA - Starter

L — Lighting

LA - Cabin

24-0-1
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LB
-

Instrument

LC -
Landing

LD -
Navigation

LE -
Taxi

LF - Rotating Beacon

LG - Radio

LH -
Deice

LJ
-

Fuel Selector

M - Miscellaneous

MA -
Cowl Flaps

MB -
Electrically Operated Seats

N - Unassigned

0 Not Used

P DC Power

PA - Battery Circuit

PB - Generator Circuits

PC -
External Power Source

Q - Fuel and Oil

QA -
Auxiliary Fuel Pump

QB - Oil Dilution

QC - Engine Primer

QD -
Main Fuel Pumps

QE Fuel Valves

24-0-1
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R - Radio (Navigation and Communication)

RA - Instrument Landing

RB - Command

RC - Radio Direction Finding

RD - VHF

RE - Homing

RF - Marker Beacon

RG - Navigation

RH - High Frequency

RK - UHF

RL - Low Frequency

RM - Frequency Modulation

RP - AudioSystemand Audio Amplifier

RR - Distance Measuring Equipment (DME)

S - Radar

T - Unassigned

U - Miscellaneous Electronic

V - Unassigned

W - Warning and Emergency

X - AC Power

Y - Unassigned

Z - Unassigned

24-0-1
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B. When color coding isemployed, colors are assigned as tabled below:

FUNCTION

CIRCUITS

A+ Power

Ground

Mike Ground

Radio Lights Dim

Mike Audio

Mike Key

Radio Speaker

Headphones

Dev+1

Dev-1

GAUGE

16

18

20

22

16

18

22

18

22

22

20

22

22

22

BASE

COLOR

(or solid)

Red

Red

Red

Red

Red

Black

Black

Black

Yellow

Tan

Tan (shielded)

White

Green

Blue

Gray

Gray

STRIPE

COLOR

None

Black

White

Green

Yellow

None

White

None

None

None

None

Black

None

None

Red

Green

NOTES: l• "Dev +" an*1 "Dev -" circuits are for use in autopilots and any associated omni indicator circuit to
which it connects.

2. All other color coded wires are for general use in multiconductor radio and autopilot harness
assemblies.
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GENERAL ELECTRICAL INFORMATION - MAINTENANCE PRACTICES

Diode Test

Whenever a solenoid or switch, that uses a diode, is replaced, the corresponding diode should be checked.

NOTE: For accurate test, diode must be disconnected from circuit.

A. Obtain an ohmmeter and set up on ohms.

B. Position the test leadsacross the diode and record the ohmic reading.

C. Reverse the test leads and againrecord the ohmic reading.

D. The first readingmust be ten times greateror less than the second reading.

E. Replace diodes not meeting D above.

24-0-1
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DCELECTRICAL POWER SYSTEM - DESCRIPTION/OPERATION

General

Power for the electrical system is provided by an alternator and/or battery. The alternator serves as the main
component to power the electrical system and charge the battery during normal conditions. The battery is
used for starting the engine and powering the electrical system when alternator power is not available (engine
not running). The battery also powers theelectrical system in case of alternator system failure.

Operation (See Figure 1.)

The operation of the electrical system is controlled by the master switch. The master switch performs three
functions. When placed in the ON position it supplies aground path for the battery solenoid and connects the
left and right alternator toggle switches to the main DC bus. The battery solenoid will energize with the master
switch in the ON position and the battery voltage will be applied to the main DC bus, radio bus, and to the
contacts of the left and right engine starter solenoids. The two voltage regulators, receiving power from the
main DC bus via the alternator control switches and the master switch, energizes Ihe two alternator fields.
With the alternator fields energized and the engines operating, the alternators will produce an output to the
electrical system. The voltage regulators maintain the outputof thealternators at the correct level to meet the
requirements of the electrical system. An ammeter is incorporated with each alternator to display the load, in
amperes, placed on the alternator. With all electrical equipment off (except master switch) the ammeter will
indicate the amount of charging current demanded by the battery. Also, incorporated in the alternator system
are two overvoltage relays, one for each alternator circuit, which prevent damage to electrical and avionic
equipment in case of regulator malfunction. A warning light on the glareshield panel will illuminate if either
alternator fails, accompanied by a zero indication on the individual ammeter.

Diodes are used in the aircraft electrical system for protection and isolation of electrical circuits. The diodes
can bechecked inaccordance with the procedure given in Section 24-0-1, Paragraph 1, Diode Test.
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BATTERY SYSTEM - DESCRIPTION/OPERATION

General (See Figure 1.)

The battery, furnished as standard equipment, is 12 volts and has approximately 25 ampere-hour capacity. The
battery is mounted in the nose section, on the right side, and is equipped with non-spill filler caps.The battery
is completely enclosed in an acid resistant plastic box. The box has a vent tube which protrudes through the
bottom of the aircraft, allowingbattery gases and spilledelectrolyte to escape. The battery cover has a cooling
vent and tube assembly provided to prevent battery overheating. The battery is used to provide engine starts
and supply power to the electrical system when alternator power is not available. The battery is also used as an
emergency supply in the event of alternator failure.

Under normal use, a battery being charged and discharged will decompose the water from the electrolyte by
electrolysis. When the water is decomposed, hydrogen and oxygen pses are formed which escape into the
atmosphere through the battery vent system. A loss of water (electrolyte) is caused by the decomposition of
the water. Distilled water should be added as necessary to maintain the electrolyte at the correct level.

The battery solenoid is loca.ed in the nosesection, just aft of the battery. (See Figures2 and 3.) The solenoid
is a plunger type solenoid which is actuated by placing the master switch to the ON position. With battery
solenoid energized, a circuit is completed from the battery to the main DC bus, radio bus, and contacts of the
two engine starter solenoids (not the coil). (See Figure 4.) With the master switch OFF, the battery is isolated
from the electrical system. A silicondiode is placedacross the coil of the battery solenoid to eliminate spiking
as the master switch is turned ON and OFF. This is for protection of the avionics equipment.
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Exploded View of Battery Installation
Figure 1
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Location of Battery Solenoid
Figure 2

Exploded View of Battery Solenoid
Figure 3

DETAIL A
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BATTERY SYSTEM - TROUBLESHOOTING

Troubleshooting the Battery System

TROUBLE PROBABLE CAUSE

Dead battery.

REMEDY

System not energized when
master switch is turned on.

Rechargeor replace.

Defective wiring. With master switch OFF,

check entire DC power system
for open circuit with a
continuity tester.

Defective battery solenoid. Replace solenoid.

Defective master switch. Replace switch.

Short battery life. Low charging rate. Adjust or replacevoltage
regulator.

Impurities in electrolyte. Replace battery.

Battery left standingtoo long. Recharge or replace battery.

Sulfation due to nonuse. Replace battery.

Level of electrolyte being be
low top of plates.

Maintain correct electrolyte
level.

Battery uses excessive amount
of water.

Charging rate too high. Adjust charging rate.

Cracked case. Replace battery.

Shorted cell. Replace battery.

Shorted diode in alternator. Test diodes and replace as
required.

Battery polarity reversed. Connected backwards on air

craft or charger.
Battery should be slowly dis
charged completely and then
charged correctly and tested.

Battery freezes. Undercharged or discharged
battery.

Replace battery.

Water added and battery not
charged immediately.

Always recharge battery for
1/2 hour following addition
of water in freezing weather.

Battery overheats. Cooling vents obstructed. Clean vent lines.
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BATTERY SYSTEM - MAINTENANCE PRACTICES

Servicing

A. Visual Check

(1) Remove batterycover. (See Battery - Removal/Installation.)

(2) Inspect battery terminals for corrosion. If corrosion exists, terminal should be cleaned as described
in Paragraph 1.B.

(3) Inspect for a low water level condition. Distilled water should be added as required to bring the
level up to the split rings.

(4) Inspect for plugged vents and cleanif necessary.

(5) Replace battery cover. (See Battery - Removal/Installation.)

B. Cleaning Battery

WARNING: ENSURE THAT EXTERNAL POWER IS DISCONNECTED BEFORE REMOVING

BATTERY.

(1) Remove battery from aircraft. (See Battery - Removal/Installation.)

(2) Tighten filler capsand plugvents to prevent cleaning solution from enteringbattery.

(3) Wipe down entire battery with a clean cloth dampened with a solution of bicarbonate of soda
(baking soda) and water.

(4) Wipe battery cableends with same solution used in Step (3).

(5) Rinse areas being cleaned with clear water and wipe off excess water. Allow battery to dry before
installation.

(6) Use a brass wire brush or emery cloth to finish cleaning on battery cable ends and battery
terminals.

C. Determining State of Charge

To determine the state of battery charge, the specific gravity of the battery is checked using a hydrom
eter. A reading of 1.260 indicates a fully charged battery whereasa readingof 1.225 or below indicates
that the battery should be recharged.

D. Battery Charging

WARNING: ALWAYS KEEP SPARKS OR ANY FORM OF IGNITION AWAY FROM BATTERY

BEING CHARGED BECAUSE EXPLOSIVE GASES ARE BEING GENERATED

DURING THE CHARGING PROCESS.

i)^*** (1) Remove battery from aircraft. (See Battery - Removal/Installation.)
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(2) Place battery in a well ventilated area.

(3) Remove vented capsand check the level of electrolyte. Distilled water should be added as needed
to bring level to top of split rings.

(4) Charge battery asrequired.

(5) Replacevented capsand reinstall battery. (See Battery - Removal/Installation.)

E. Battery Box

WARNING: BE CAREFUL WHEN WORKING AROUND BATTERY ACID DEPOSITS. SERIOUS

ACID BURNS COULD RESULT IF CONTACT IS MADE WITH ACID DEPOSITS. IF

CONTACT IS MADE, WASH IMMEDIATELY WITH SOAP AND WATER.

The battery box cover and drain tube should be inspected and cleaned when the battery is removed. The
battery box, cover, and drain tube can be cleanedwith a strong solution of bicarbonate of soda (baking
soda) and water. After cleaning box, cover, and drain tube, flush them thoroughly with water. Inspect
box, cover, and drain tube for physical damage. If damaged, they should be replaced.

Removal/Installationof Battery

A. Battery Removal (See Figure 1.)

(1) Open nose baggage compartment door. Remove bagpge compartment floor panelto pin access to
battery.

(2) Remove the two wingnuts on the battery holddownbracketand remove bracket.

(3) Disconnect cooling vent and remove the batterybox cover.

CAUTION: REMOVE THE GROUND (NEGATIVE) CABLE FIRST TO PREVENT AC
CIDENTAL SHORT.

(4) Disconnect the battery cables.

(5) Remove the batteryandbatterybox by lifting up and out of the bagpge compartment door.

B. Battery Installation (See Figure 1.)

CAUTION: WHEN INSTALLING THE BATTERY, BE SURE TO CHECK FOR CORRECT POLARITY
(NEGATIVE TO GROUND)TO PREVENT DAMAGE TO THE ELECTRICAL SYSTEM.

(1) Place batteryinto batterybox and slide battery box onto batterybox support bracket.

CAUTION: CONNECT GROUND (NEGATIVE) CABLE LAST TO PREVENT ACCIDENTAL
SHORT CIRCUITING DURING INSTALLATION.

(2) Connect battery cablesand coat terminals with petroleumjelly to reduce corrosion.
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(3) Replace thebattery cover and connect cooling vent.

(4) Replace battery holddown bracket and secure with two wingnuts.

(5) Close nose bagpge compartment door.

(6) Perform Operational Check.

3. Removal/Installation of Battery Solenoid

A. Battery Solenoid Removal (See Figure 2.)

(1) Open nose baggage compartment door. Removebaggage compartment floor panel to gain access to
battery solenoid.

(2) Removeground (negative) cable frombattery terminal. Pull cable clear of battery and battery box.
(See Battery Removal, Steps (2) through (4).)

(3) Disconnect wire 7PA2A2 from battery terminal on battery solenoid. (See Figure 4.) Disconnect
jumper between battery solenoid and external power solenoid.

(4) Disconnect wires 7PA4A20 and 7PC3A3 from battery solenoid.

(5) Disconnect jumper between battery solenoid and left engine starter solenoid. Disconnect wire
7PA6A10 from battery solenoid.

(6) Remove the two bolts securingbattery solenoid to mounting panel. Remove battery solenoid.

B. Battery Solenoid Installation (See Figure 2.)

CAUTION: ENSURE GROUND (NEGATIVE) CABLE IS DISCONNECTED AND CLEAR OF
BATTERY TERMINAL BEFORE INSTALLING CONTACTOR.

NOTE: Diode used on contactor should be tested and replaced if necessary before installing con
tactor. (See Section 24-0-1, Paragraph 1, Diode Test.)

(1) Secure battery solenoid to mounting panel with two bolts.

(2) Connect jumper from left engine starter solenoid and wire 7A6A10 to right side connector post.

(3) Connect wires 7APA4A20 and 7PC3A3 to center connector post.

(4) Connect diode from left connector post to center connector post. Ensure the cathode of the diode
is connected to the left connector post.

(5) Connect jumper between the battery solenoid left connector post and the left connector post of
the external power solenoid.

(6) Connect wire 7PA2A2 to left connector post of battery solenoid.
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(7) Connect ground (negative) cable to battery. (See Section 24-3-1, Paragraph 2.B., Battery Instal
lation.)

(8) Perform operational check of battery.

Battery Operational Check

A. Operational Check

(1) Place master switch to ON position. (Engines OFF)

(2) Place a moderate drain on the battery. This can be accomplished by turning on the naviption
and/or landinglight.

NOTE: If light is inoperative, ensure all applicable fuses are good and all circuit breakers are
closed.

(3) Check for correct operation of navigation and/or landing light.

(4) Turn navigationand/or landing light off.

(5) Turn master switch to OFF position.
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ALTERNATOR SYSTEM - DESCRIPTION/OPERATION

1. General (See Figure 1.)

The alternator system consists of two alternators, two voltage regulators, two overvoltage protection relays,
and their associated circuit breakers. One alternator is mounted on each engine and the voltage regulators and
overvoltage protection relays are mounted on the sides of thebattery support bracket in the nose section.

2. Alternator

The two alternators are 60-ampere, three-phase, delta-connected with integral silicon diode rectifiers. Each is
rated at 14 volts, with 60 amperes continuous output. The rotor consists of an axial winding with radial
interlocking poles which surround the windings. The stator windings are three-phase, delta-connected andare
attached to two diode plates,each of whichcontainsthree silicon diodes.

The diode plates are connected to accomplish full-wave rectification of the AC produced by the alternator.
The resulting DC output is applied to the main DC bus and radio bus, viathe applicable circuitbreakers. The
DC output is sensed by the voltageregulator. Two 5-ampcircuit breakers,one for each alternator,are provided
to protect the alternator field circuits.

3. Voltage Regulator

The solid state voltageregulatorsensesthe DCbus voltageleveland appliesa control voltage to the field of the
alternator. The level of this DC field voltage controls the DC voltage output of the alternator, hence the
voltage level on the DC bus. For the voltage regulators to control the output of the alternator, the following
switches/circuit breakers must be closed; master switch, right and left alternator circuit breakers, right and left
alternator field circuit breakers, and left and right alternator toggle switches.

The voltage regulator also performs the function of keeping the output of the two alternators balanced.The
balancing circuit of the regulators senses the field voltage of the alternators. If they are not equal, the
balancingcircuit will cause the lower field voltage to increaseto equal the higher.

4. Overvoltage Protection Relay

Each alternator circuit is provided with an overvoltage protection relay. The overvoltage relay is connected
between the main DC bus and the bus input to the voltage regulator. When an overvoltage condition occurs,
the relay will energize. This will remove the bus voltage from the voltageregulatorwhich in turn removes the
field voltage from the alternator.With field voltage removed, the output from the alternator decreases to zero.
The alternator failure is displayed by a light on the glare shield panel labeled "RIGHT ALT or LEFT ALT." If
the overvoltage was due to a transient condition, the relay can be reset by placing the respective alternator
toggle switch to the OFF position and back to ON. If the overvoltage trip-out recurs, then an alternator system
malfunction is present and all electrical accessories should be operated from the opposite electricalsystem.

The alternator warning light may be tested by turning the alternatorsOFF and leaving the master switch ON.
Both lights, located on the glare shield panel, should light. The lights can alsobe tested with the press-to-test
switch located on the glare shield.
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ALTERNATOR SYSTEM - TROUBLESHOOTING

Troubleshooting the Alternator System

NOTE: The two alternatorsareconnected in parallel and arebalanced to produceequal outputs. In caseof
one alternator failure, the other will continue to produce the voltage required by the electrical
systems. The failed alternator will cause a warning light on the glare shield to light. The two
alternator circuits are identical. Troubleshoot the circuit that indicates malfunction.

TROUBLE PROBABLE CAUSE REMEDY

Alternator overcharges battery. Defectiveor misadjustedregulator. Adjust regulator for
correct bus voltage. Replace
regulator if correct
output cannot be obtained.

ALT FIELD circuit breaker Defective overvoltage pro Replace relay.
trips. tection relay.

Circuit shorted in wiring. Use ohmmeter to locate

short. Repair as required.

Defective circuit breaker. Replace circuit breaker.

Defective voltage regulator. Replace regulator.

ALT circuit breaker Short circuit in Replace alternator.
trips. alternator.

Circuit shorted between Use ohmmeter to

alternator battery con locate short. Repair
nection and circuit breaker. as required.

Defective circuit breaker. Replace circuit breaker.

Alternator will not charge Defective battery. Start engine and adjust for
battery. 1500 rpm. Turn off all

electrical equipment. Ammeter
should show heavy
charge rate. Rate should
taper off in 10 to 15
minutes. If battery charge
rate tapers off very
quickly, check battery
for malfunction.

Misadjusted or defective Check bus voltage with
voltage regulator. voltmeter. Should be

approximately 14 volts.
Adjust to 14 volts if
not correct. Replace
regulator if output
cannot be adjusted.
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TROUBLE PROBABLE CAUSE REMEDY

Alternator will not charge
battery. (Continued)

Defective alternator. Check resistance from Fl

terminal of alternator to alter

nator case. Normal indi

cation is 3 to 4 ohms.

If resistance is not

correct, replace alter
nator.

Defective wiring. Observeammeter reading
and alternator indicator lights.
If ammeter reading is zero
and indicator light is ON,
check wiring for the
indicated alternator system.
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ALTERNATOR SYSTEM - MAINTENANCE PRACTICES

1. Removal/Installation of Alternator.

A. Alternator Removal (See Figure 201.)

(1) Remove upper and lower cowling.

(2) Disconnect the ground (negative) cable from the battery terminal. Pull cable clear of battery and
battery box.

(3) Cut the safety wire and remove the bolt attaching the alternator to the adjustment link.

(4) Remove the nut from the support bolt and slide the main alternator support bolt out, at the same
time removing the drive belt.

(5) Lower alternator and gain access to the leads. Remove and identify leads from alternator.

(6) Remove the alternator.

NOTE: Service work performed on the alternator should be in accordance with any manuals or
bulletins published by the alternator manufacturer.

B. Alternator Installation (See Figure 201.)

CAUTION: ENSURE GROUND (NEGATIVE) CABLE IS DISCONNECTED AND CLEAR OF
BATTERY.

NOTE: When a new belt has been installed, recheck the belt tension within 10 to 20 hours

operation.

(1) Place alternator near mount and connect leads to alternator.

(2) Slide alternator into mount. At same time, place belt on pulley of alternator.

(3) Slide main alternator support bolt into position and replace nut.

(4) Replace bolt attaching the alternator to the adjustment link. Adjust the belt tension to yield a 3/8
inch deflection at the center of the belt when applying a pressure equivalent to 12 pounds.

(5) Safety-wire bolt attaching the alternator to the adjustment link.

(6) Connect ground (negative) cable to the battery.

(7) Replace upper and lower cowling.

(8) Perform operational check.
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DETAIL A

Alternator - Exploded View
Figure 201
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Removal/Installation of Overvoltage Protection Relay

A. Overvoltage Protection Relay Removal(See Figure 202.)

(1) Open nose baggage compartment door (right side of nose section). Remove floor panel of baggage
compartment to gain access to battery area.

(2) Disconnect the ground (negative) cable from the battery terminal. Pull cable clear of battery.

(3) Locate the overvoltage protection relay, mounted on the side of the battery holder bracket.

NOTE: There are two overvoltage protection relays, one for each alternator. The one mounted
on the left of the battery holder is for the left engine alternator.

(4) Remove and identifythe two leads from the appropriate relay.

(5) Remove the two screws securing therelay to the battery holder bracket. Remove relay.

B. Overvoltage Protection Relay Installation (See Figure 202.)

(1) Attach relay to battery holder bracket with two screws.

(2) Attach the two leads to the relay.

(3) Connect the ground (negative) cable to the battery.

(4) Replace nose baggage compartment floor panel and close bagpge compartment door.

(5) Perform an operational checkof alternator system.

Removal/Installation ofVoltage Regulator

A. Voltage Regulator Removal(See Figure 202.)

(1) Open nose bagpge compartment door (right side of nose section). Remove floor panel of baggage
compartment to gainaccessto battery area.

(2) Disconnect theground (negative) cable from battery terminal. Pull cable clear of battery.

(3) Locate the voltage regulator, mounted on the side of the batteryholder bracket.

NOTE: There are two voltage regulators, one for each alternator.The one mounted on the left
side of the battery holder is for the left engine alternator.

(4) Removeandidentify the four leads from the regulator.

(5) Remove the three screws securing the regulator to the battery holder bracket. Remove regulator.

B. Voltage Regulator Installation (See Figure 202.)

(1) Attach regulator to battery holder bracket with three screws.
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Overvoltage Protection Relay and Voltage Regulator
Figure 202

VOLTAGE

REGULATOR

DETAIL A
24G72-8
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(2) Attach the four leads to the regulator.

(3) Connect the ground (neptive) cable to the battery.

(4) Replace nose baggage compartment floor panel and close baggage compartment door.

(5) Perform an operational check of alternator system.

4. Alternator System Operational Check and Adjustment

A. Operational Check

WARNING: BEFORE STARTING ENGINES, BE SURE PROPELLER AREAS ARE CLEAR.

(1) Start enginesin accordance with the Pilot'sOperatingHandbook. Set engines at 1500 rpm.

(2) Alternatorammeters should indicate a heavy charge rate with all electrical equipment off.

(3) Observe that charge rate tapers off in 10 to 15 minutes.

(4) Open Left Alternator toggle switch. Observe that left alternator ammeter reads zero and Left
Alternator indicator light (on glare shield) is illuminated.

(5) Observe that right alternator ammeter still indicates some current draw and the right alternator
indicator light is out.

^%
\>- '"' ' (6) Close Left Alternator toggle switch. Observe that left alternator ammeter indicates some current

draw and left alternator indicator light is out.

(7) Repeat Steps (4), (5), and (6) using right alternator control switches. Observe right alternator
indicators.

(8) Place moderate load on alternator system by turning on navigation lights and/or other electrically
operated units.

(9) Repeat Steps (4), (5), and (6) for both left and right alternator systems. Observe for proper
indications.

(10) Turn off all electrically operated units.

(11) Shut down engines in accordance with the Pilot's Operating Handbook.

B. Voltage Regulator Paralleling Adjustment

(1) Remove right engine starter fuse. Ensure that right engine is inoperative.

(2) Remove wire from PAR terminal of one regulator.
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(3) Place Right Alternator toggle switch to OFF.

(4) Place Left Alternator toggle switchto ON.

WARNING: ENSURE PROPELLER AREA IS CLEAR BEFORE STARTING ENGINE.

(5) Start left engine in accordance with Pilot's Operating Handbook.

(6) Operate left engine at 1000 rpm and analternator loading of 15to 30 amps for a period of 5 to 10
minutes.

(7) Connect a precision voltmeter between the battery connection on the left overvoltage relay and
aircraft ground. Connect positive lead of voltmeterto relay connection.

(8) Adjust the left alternator voltage regulator until 14.0VDC +0.0,-0.5 volts is indicated on the volt
meter.

(9) Shut down the left engine in accordance withthe Pilot's Operating Handbook.

(10) Place Masterswitch to OFF.

(11) Connect a voltmeter, Simpson 260 or equivalent, between the field terminals of the two voltage
regulators. Connect positive lead of voltmeter to left regulator field terminal. Meter range is 30 to
50 volts.

(12) Place Master switch to ON.

WARNING: ENSURE PROPELLER AREA IS CLEAR BEFORE STARTING ENGINE.

(13) Start left engine in accordance withPilot's Operating Handbook.

(14) Place Right Alternator toggle switchto ON.

(15) Operate leftengine at 1000 rpmand analternator loading of 15 to 30amps for a period of 5 to 10
minutes.

(16) If voltmeter is reading downscale (below zero), turn the right alternator voltage regulator voltage
adjustment counterclockwise until the reading is on scale.

(17) Adjust theright voltage regulator voltage adjustment for areading of 0 to 8 VDC on the voltmeter.
Change voltmeter range as required.

(18) Re-connect the PAR wire disconnected in Step (2).

(19) Voltmeter reading shouldbe 0.2 to 0.5 VDCand should be stable.

(20) Wait 5 to 10minutes and repeat Steps (2), (II), (16), (17), and (18) in that order. The voltage
observed in Step (17) may not be stable.
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(21) Shut down left engine in accordance with Pilot's Operating Handbook.

(22) Replace right engine starter fuse.

(23) Perform operation check of alternator system.
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EXTERNAL POWER SYSTEM - DESCRIPTION/OPERATION

General

A ground service receptacle is offered as optional equipment to permil use of external power for cold weather
starting or when performing lengthy electrical maintenance. A reverse polarity protection system is utilized
whereby ground power must pass through an external power contactor lo beconnected to the main DC bus. A
silicon diode is connected in series wilh the coil of the external power contactor so that if the ground power
source is inadvertently connected with reverse polarity, the external power contactor will not energize. This
feature protects the diodes in the alternator, and other semiconductor devices used in the aircraft, from
possible damage from reverse polarity.

Operation(See Figure I.)

NOTE: Ensure the Master switch is OFF before connecting external power source.

To apply external power to the aircraft, connect the external power source to Ihe external power receptacle.
Place the Master switch to ON. The external power contactor and battery contactor will energize. External
power will pass through the contacts of the external power solenoid and the battery solenoid to the main DC
bus and the radio (avionics) bus.

EXTERNAL

POWER

RECEPTACIl

•E
^: BATTERY
-T
7PAIA?

*

CR7 ;

BATTERY

SOLENOID

1 EXTERNAL

POWER

SOI (MOID

S

TO MAIN DC BUS

AND

RADIO BUS

Pit)

MASTER

External Power - Wiring Diagram
Figure 1
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EXTERNAL POWER SYSTEM - TROUBLESHOOTING

Troubleshooting the External Power System

TROUBLE

External power source will
not power electrical system.

PROBABLE CAUSE

Defective external power
solenoid.

Defective battery solenoid.

Defectivediode (CR-I) (open).

Defective Master switch.

Defective diode (CR-2)
(shorted).

REMEDY

Replace solenoid.

Replace ballery solenoid.

Replace diode.

Replace switch.

Replace diode.

244-1
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EXTERNAL POWER SYSTEM - MAINTENANCE PRACTICES

Removal/Installation of External PowerReceptacle

A. Removalof ExternalPower Receptacle (See Figure 201.)

(1) Place Master switch to OFF.

(2) Disconnect ground (negative) cable from battery terminal. (See Section 24-3-1, Paragraph 2.A.,
Battery Removal.)

(3) Remove access panel on left side of baggage compartment floor.

(4) From outside the aircraft, open theaccess door to the external power receptacle.

(5) Remove the two attaching screws.

(6) From inside theaircraft, remove the twowires from theexternal power receptacle.

(7) Remove receptacle.

B. Installation of External Power Receptacle(See Figure 201.)

(1) Ensure Master switch is OFF.

(2) From inside the aircraft, using the access opening in the floor of thebagpge compartment, place
the receptacle on the mounting bracket.

(3) From outsidethe aircraft, through the access door, secure the receptacle with two screws.

(4) From inside the aircraft, attach the two wires to the receptacle. Ensure proper polarity is ob
served.

(5) Replace access panel in floor of baggage compartment and close access door on outside of aircraft.

(6) Connect ground (negative) cable to battery terminal.

Removal/Installationof External Power Solenoid (See Figure 202.)

A. Removal of External Power Solenoid

(1) Open nose baggage compartment door. Remove baggage compartment floor panel to gain access to
battery solenoid.

(2) Remove ground (negative) cable from battery terminal. Pull cable clear of battery and battery box.
(See Section 24-3-1, Paragraph 2.A., Battery Removal.)

244-1
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DETAIL A
(ROTATED 180°)

ExternalPower Receptacle Installation
Figure 201

24G72-10
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Location of External Power Solenoid

Figure 202

DETAIL A

24G72-11
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(3) Disconnect wire 7PC2A2 from terminal on external power solenoid. Disconnect jumper between
battery solenoidand external powersolenoid.

(4) Disconnect diode from terminal of external power solenoid.

(5) Remove the two bolts securing external power solenoid to mounting panel. Remove solenoid.

B. Installation of External Power Solenoid

CAUTION: ENSURE GROUND (NEGATIVE) CABLE IS DISCONNECTED AND CLEAR OF
BATTERY TERMINAL BEFORE INSTALLING SOLENOID.

NOTE: Diode used on solenoid should betested and replaced if necessary before installing solenoid.
(See Section 24-0-1,Paragraph 1., Diode Test.)

(1) Secure external power solenoid to mounting panel withtwo bolts.

(2) Connect diode to center connector post. Ensure that the plate of the diode is connected to the
center connector post.

(3) Connect jumper between the battery solenoid left connector post and the left connector post of
the external power solenoid.

(4) Connect wire 7PC2A2 to right connector post of external power solenoid.

(5) Connect pound (negative) cable to battery. (See Section 24-3-1, Paragraph 2.B., Battery Installa
tion.)

24-4-1
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ELECTRICAL LOAD DISTRIBUTION - DESCRIPTION/OPERATION

General

Electrical power is supplied through a split bus bar. One side of the bus bar supplies power to the electrical
equipment while the other side supplies the electronic (avionics) equipment. When the Master switch is closed,
the battery solenoid enpges and battery power is supplied to both sides of the split bus bar. Once the engines
are started, the output of the alternators supplies power to both sides of the split bus bar. The loads from the
electrical bus system are protected by manual-reset type circuit breakers. The circuit breakers are mounted on
the lower right of the instrument panel. See Figure 1 in Section 24-0 for typical circuit breaker installation.

Electrical Load Analysis

CURRENT DRAIN

CONTINUOUS LOAD (AMPS)

Oil Temperature Gauges .16

Battery Solenoid .62

Pitot Heat 6.50

Naviption Lights 3.36

Instrument Lights 1.65

Turn and Bank Indicator .30

Electric Clock .10

Hour Meter .50

Fuel Quantity Gaups .16

Oil Pressure Gauges .16

Fuel Pressure Gauges .16

Tachometer .15

Console Lights .66

FuelPump Switch Internal Lighting .20

Strobe Light 7.00

Flap Position Transmitter and Indicator .08

Compass Light .08

CURRENT DRAIN

SHORT TERM LOADS (AMPS)

Flap Motor 15.00

Landing Gear Pump 35.00 Max

LandingGearSolenoid .60

Landing Gear Down and Locked Position Lights .99

Landing Gear Unsafe Position Light .33

Alternator Inoperative Warning Lights .66

Cabin Dome Lights .92

Starter 150.00

Starter Solenoid .

Landing Lights /Slpla^&t*'
.60

»-j ft.L|j wi3w"*

Baggage Light .33

Step Light .08

Wing Walkway Light .08

Cigarette Lighter 6.50

Reading Lights (Rear) .92

Map Light .10

24-5-1
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CURRENT DRAIN

AVIONICS EQUIPMENT (AMPS)

NARCO REC TRANS

COM 120 Transceiver .76 3.50

NAV 121 Naviption Receiver .55 —

NAV 122 Navigation Receiver .55 —

NAV 124 Naviption Receiver .92 _

CP-135 Audio Control Panel .41 —

DME-190 3.00 3.00

AT-150 Transponder 1.60 1.60

ADF-140 1.125 —

COLLINS

VHF-251 Transceiver .84 4.0

VIR-351 Navigation Receiver .80 —

IND-350/351 VOR Indicator .0 .0

AMR-350 Audio Control Panel .50 —

TDR-950 Transponder 1.0 1.0

IND-650 .0 —

ADF-650 1.9 _

AUTOPILOT

Century IIB 2
...

Century III 5 ...

Century IV 5 ...

24-5-1
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CHAPTER 25

EQUIPMENT AND FURNISHINGS
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SEATS - DESCRIPTION/OPERATION

1. Front Seats(See Figure 201.)

The GA-7/Cougar airplane is equipped with horizontally-adjustable, independently-mounted front seals. The
bucket seats are contoured and feature lumbar cushions for extended comfort during long flights. The seats
and backs are covered with avinyl-fabric combination to harmonize with the cabin interior. Optional headrests
are available.

Aspring-loaded lever, located beneath the front edge of the seat cushion at the center, is used to release the
seat to move forward or aft along the tracks. Detents located at intervals along the tracks are engaged by
spring-loaded pins to lock the seat in place.

The front seat backs are hinged to fold forward. Maximum access to the rear seat area can be obtained by
moving the right-hand seat full forward and folding the seal back forward and down.

2. RearSeat (See Figure 202.)

The rear seat is straight and is not adjustable. The cushions are covered with avinyl-fabric combination to
match the front seats. The rear seat cushion is hinged at the forward edge. By moving the front seats forward,
the rear seat bottom may be folded forward, providing access to control surface tumbuckles.

If the rear seating space is not to be occupied, additional cargo space may be gained by unsnapping and
removing the rear seat back cushions and folding the rear seat back forward and down after releasing the
latches. The latches are located on eachside of the fuselage behind the rear seat.

25-1-0
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SEATS - MAINTENANCE PRACTICES

Front Seat Removal (See Figure201.)

A. Locate the seat position lever beneath the seat cushion center. Pull the lever up and slide the seat
forward as far as it will go.

B. Pushthe control wheel as far forward as it will go. Pull the seat back forward and down.

NOTE: Cover or remove the rear seat cushions to avoid soiling them.

C. Locate the stops (Figure 201) on eachseatrail. Remove nuts, bolts, washers, and stops.

Pull the seat position lever up and simultaneously slide the seat forward until the rollers disengage from
the track, then aft until the rear rollers disengage from the track. Remove seat from aircraft.

Front Seat Installation (See Figure 201.)

A. Position the seataft of the seat tracksso that the aft rollers and retainers engage the seat tracksasshown
in Detail A, Figure201.

B. PuU the seat position lever up and move the seat forward, enpgingthe forward rollers and retainers on
the front of the seat tracks. Move the seataft to the position shown in Figure 201.

C. Install one stop on either sideof seat trackand secure with bolt, washer, and nut.

D. Repeat Step C at the other seat track.

RearSeat Removal (See Figure 202.)

A. Seat Back Removal

(1) Unsnap andremove the seat backcushions (1).

(2) Release the latches at either side of the seat back (2) and fold the seat back forward and down
over the seat bottom (8).

(3) Remove screws (3) and washers (4). Remove screws (5) and washers (6).

(4) Remove seat back (2) from mounting brackets and remove collar assemblies (7) from seat back.
Remove seat back from aircraft.

B. Seat Bottom Removal

(1) Pull theseat bottom (8)upand forward. Remove screws (9)and washers (10).

(2) Removescrews (11) andwashers (12).

(3) Remove seat bottom (8) from brackets and remove collar assemblies (13) from seat bottom.
Remove seat bottom from aircraft.

25-1-0
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ROLLER

RETAINER^\^\ (c^/
TRACK-HJ DETAIL A

SEAT

POSITION

LEVER

Front Seat Installation

Figure 201

STOP

25G72-1
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1.

2.

3.

4.

5.

6.

Seat Back Cushion

Seat Back

Screw

Washer

Screw

Washer

8.

9.

10.

11.

12.

13.

Seat Bottom

Screw

Washer

Screw

Washer

Collar Assembly

7. Collar Assembly

Rear Seat Removal

Figure 202

25G72-2
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Rear Seat Installation(See Figure 202.)

A. Seat Bottom Installation

(1) Put seatbottom (8) into aircraft and install collar assemblies (13).

(2) Position the seat bottom (8)between thebrackets and install washers (12) and screws (11).

(3) Install washers (10) and screws (9).

(4) Inspect well beneath seat bottom and removeany foreign objects.

(5) Lower seat bottom into proper position.

B. Seat Back Installation

(1) Put seatback (2) into aircraft and install collar assemblies (7).

(2) Position the seatback (2) betweenthe brackets andinstall washers (6) and screws (5).

(3) Install washers (4) and screws (3). Raise seat back into position and snap seat back cushions (1)
into place.

25-1-0
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SAFETY BELTS - DESCRIPTION/OPERATION

General (See Figure I.)

The safety belts for the GA-7/Cougar consist of lap belts and shoulder harnesses at all four seats. The pilot's
seat is equipped with an integrated lap belt and shoulder harness assembly. The copilot's seat is equipped with
lap belt and detachable shoulder harness. Both front seat belt assemblies are controlled by inertia reels.

The rear seat lap belts are attached to the seat support installations just forward of the bagpge areas. The
shoulder harnesses for each of the four seatsare attached to mounting plates on the fuselage wallat a point aft
of its respective seat. Mounting clips are provided on which to stow the shoulder harnesses when not in use.

The rear seat shoulder harnesses and lap belt lengths may be adjusted, by meansof slide buckles, to meet the
requirements of the wearer.

25-2-0
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Lap Belts and Shoulder Harnesses
Figure I
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SAFETY BELTS - MAINTENANCE PRACTICES

Front Seat Shoulder Harness Removal

A. If required, disengage lap belt from shoulder harness.

B. At cabin wall and Fuselage Station 121.50, remove screw and spacer, and remove shoulder harness.

Front Seat Shoulder Harness Installation

A. Install spacer and washer in holein shoulder harness end fitting.

B. Secureshoulder harnessend fitting to mounting plate with screw.

Front Seat Lap Belt Removal

A. If required,disengage lap belt from shoulder harness.

NOTE: Observe order in whichattaching parts are aligned for installation.

B. Remove nut, bolt, spacer,and washer fromeach mounting plate. Remove lap belt.

Front Seat Lap Belt Installation

A. Install washer on bolt head. Install spacer in hole in lapbelt end fitting.

B. Install lap belt end fitting and spacer into proper position. Install bolt and washer.

Rear Seat Shoulder Harness Removal

NOTE: Observe order in whichattaching parts are aligned for installation.

A. If required, disengage lap belt from shoulder harness.

B. At cabin wall and Fuselage Station 180.00, remove screw,washer,spacer,and nut, and removeshoulder
harness.

Rear Seat Shoulder Harness Installation

A. Install washer and spacer on screw. Install assembled partsinto hole in shoulder ha; i r "Uing.

B. Insert threaded end of screwthrough hole in mountingbracket and secure with nut.

Rear Seat Lap Belt Removal

A. If required, disengage lap belt from shoulder harness.

NOTE: Observeorder in which attaching parts are alignedfor installation.

B. Remove screw,spacer,and washer. Remove lap belt.

25-2-0
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8. RearSeat Lap Belt Installation

A. Install washer and spacer on screw.

B. Install lap belt end fitting intoposition and secure with screws.

25-24)
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BAGGAGE STRAP ASSEMBLIES - DESCRIPTION/OPERATION

General

Baggage strap assemblies for the GA-7/Cougar consist of a net in the front compartment tied down to rings,
and four strap assemblies, each anchored at one corner of the aft bagpge compartment.

The straps in the aft bagpge compartment are normally arranged in a crossed position to secure baggage or
cargo. Each of the two straps directly behind the rear seat is equipped with a buckle which will accept and
cbmp in position the strap anchored at the diagonally opposite cornerof the aft baggage compartment floor.

The baggage straps in the aft baggage compartment are secured to the floor with spacers,washers, and screws.

25-3-0
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CONSOLE ASSEMBLY - DESCRIPTION/OPERATION

General

The center control console is divided into two sections to allow legroomfor ease of access to the pilot's seat.
The forward control console is mounted beneath the instrument panel and contains the throttle, propeller
pitch, and carburetor mixture control levers for each engine. Below these controls, the rudder trim, carburetor
heat, and cowl flap controls are found.

The aft console, located between the pilot's and copilot's seats, contains the fuel selector switches, the fuel
auxiliary pump switches, theelevator trim wheel, and a map pocket.

254-0
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CONSOLE ASSEMBLY - MAINTENANCE PRACTICES

Forward Control Console Cover Removal

A. At control quadrant on forward control console, loosen setscrews on throttle, propeller pitch, and
carburetor mixture control knobs. Remove control knobs.

B. Remove attaching screwsand forward control console cover.

Forward Control Console Cover Installation

A. Slide slots in forward control console over levers and into position on forward control console. Secure
cover with screws.

B. Remove setscrews from throttle, propeller pitch, and carburetor mixture control knobs. Install knobs on
controls.

C. Apply one drop of Loctite No. 242 lo threads of seIscrews and install setscrews in control knobs.
Tighten setscrews securely.

Aft Console Cover Removal

NOTE: The aft console cover is divided into two sections. It is not necessary to remove the fuel selector
knobs to remove the aft section of the cover.

A. Loosen setscrews and remove knobs from fuel selector controls.

B. Remove screws from either side of aft console covers and remove covers.

Aft Console Cover Installation

A. Install covers and secure with screws.

B. Remove setscrews from fuel selector control knobs. Install control knobs.

C. Apply one drop of Loctite No. 242 to threads of selscrews and install setscrews in control knobs.
Tighten setscrews securely.

2544)
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CABIN TRIM, PANELING, AND MOULDING DESCRIPTION/OPERATION

The cabin trim, inner paneling, and moulding are formed from Ihcrnioplastic material which serves as a
covering for insulation and sound deadening nuilerial.and also harmonizes wilh Ihe cabin furnishings. Replace
ment of trim, panels,and moulding is accomplished by removing rivols, screws, or other fasteners.

25-5-0
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MISCELLANEOUS FURNISHINGS - DESCRIPTION

I. Carpeting

The deck in the cabin area and baggage compartment is covered with carpeting which is secured with snap
attachments, velcro, or other fasteners to allow easy removal, cleaning, and installation. Refer lo Section
25-7-0 for cleaning and other maintenance instructions.

Panel Upholstery and Armrests

The side paneling in the cabin interior consistsof a vinyl/carpel combination. The armrestsare cushioned and
covered with vinyl fabric.

Hatshclf

The GA-7/Cougar aircraft is equipped with a hatshclf installation on Hie afl cabin bulkhead above Ihe all
baggage compartment.

Glareshield and Deck Assemblies

The glareshield and deck assemblies are mounted to the top of the instriimeiil panel and instrument panel
braces. The glareshield projects forward over Ihe instrument panel and prevents lighting from Ihe instruments
from reflecting on the windshield. The deck assembly fairs the instriimeiil panel and glareshield to Ihe
windshield and fuselage junction and provides a mounting deck for the windshield defroster oullcls. The
glareshield and deck assembliesmay be removed by removing the attaching screws.

Sun Visor Assemblies

Plexiglas sun visor assemblies arc provided at either side of the windshield. The visors are tinted bronze lo
remove most of the glare, and yet allow unobstructed vision. The sun visor assemblies are mounted lo the
fuselage bulkhead aft of Ihe windshield and may be folded upward or to the sideof Ihe fuselage when not in
use.

Map Light, Instrument Lights, and Speaker

Referto Giapter33 for map light andinstrument lights. Referto Chapter 23 for speaker.

25-6-0
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PORTABLE FIRE EXTINGUISHER - DESCRIPTION/OPERATION

Description

A portable, dry-chemical fire extinguisher issuppliedasoptional equipment. The extinguisher is mounted in a
quick-release bracket beneath the right front seat and readily accessible by releasing the catch on the mounting
strap.

Operation

A. Release Ihe catch on the mounting strap to obtain fire extinguisher.

It. Grasp Ihe ringand pull the safely pin from beneath Ihe operating handle.

WARNING: POINT THE FIRE EXTINGUISHER AWAY FROM FACE AND EYES BEFORE

OPERATING. THE POWDER IS RELEASED WITH CONSIDERABLE FORCE.

('. Aim the nozzle al the base of Ihe smoke or flames and pressoperating handle down.

25-7-0
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PORTABLE FIRE EXTINGUISHER - MAINTENANCE PRACTICES

Removal

A. Releasethe catch on the mounting strap and remove fire extinguisher.

B. If required, remove bolls, washers, and mounting bracket.

Inspection

Make sure pointer on gage is within normal limits. Return unit lo manuracturcr or his autohrized service outlet
if pointer is above or below normal range.

Installation

A. Install mounting bracket and secure with washers and bolts.

II. Place fire extinguisher into position on mounting bracket and engage the catch.

25-7-0
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INTERIOR CARE - MAINTENANCE PRACTICES

1. Cleaning Precautions

A. Never use gasoline, benzine, acetone, carbon tetrachloride, fire extinguisher fluid, anti-ice fluids, lacquer
thinner, glass cleaner, or any petroleum-base solvent as a cleaning agent within the cabin area. These
agents are volatile and may cause health and fine hazards if used within the cabin or any enclosed area.
These agentswill alsocause damage to the materials used in the cabinarea.

B. Avoid the use of abrasive cleaning materials. If required, these may be usedon opaque plastics, hul never
on clear plastic, porous plastic, or on fabrics.

C. Never saturate woven fabric or foam-backed fabric with liquid cleaners. Any residue may damage fabric,
padding, and backing.

D. Use all cleansing agents sparingly. If the one chosen isn't doing the job. large applications probably won't
help.

E. Read the labels or instructions on cleaning agents carefully before using. If the material you need lo
clean is not specifically mentioned, don't experiment. Follow the manufacturer's recommendations
closely.

F. Leave a light film of lubricant on control wheel shall and other metal surfaces.

2. Cleaning Procedures

A. Remove dust, grit, and loose dirt from upholstery and carpeting wilh a vacuum cleaner. Brushes or
brooms only remove surface dirt, and grit left below Ihe surface will acceleratewear.

B. Periodically remove carpeting and vacuum deck beneath carpeting lo remove foreign mailer which has
sifted through. Vacuum carpet backing thoroughly.

C. Coffee, soft drinks, milk, and other beverage spills should be blotted up wilh tissue or rags before they
dry. Continue blotting until no more liquid is taken up. Use a cloth wrung oul in mild detergent
solution, lo remove residue from Irim and royalile surfaces. Use a foam cleaner on carpel and fabric.
Keep the foam as dry as possible and remove il wilh a vacuum cleaner.

D. Sticky materials may he removed with a plasticscraperor dull knife. Chill chewing gum wilh an ice cube
before scraping.

E. Vacuum headliner, cabin walls, trim, control knobs, and other hard surfaces to remove gril and dnsl.
Any residue can normally be removed wilh a soft clolh dampened in clear water or mild detergent
solution. If detergent solution is used, follow wilh a clolh dampened in clear water.

WARNING: USE SOLVENTS IN A WELL VENTILATED AREA. AVOID BREATHING FUMES.

KEEP AWAY FROM FLAMES.

F. Excess lubricant may be removed from control wheel shaft and other metal surfaces with a dry cloth. If
required, remove grease from control wheel, knobs, and other plastic or non-metal wilh Stoddard
solvent. Leavea light film of lubricant on control wheel shaft and other metal surfaces.
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FLIGHT CONTROLS - DESCRIPTION/OPERATION

1. General

The flight control system consists of a dual control T-column which operates conventional ailerons and an
elevator, rudder pedals which operate the rudder, and an electrically-operated flap system. Aileron, rudder,
and elevatorcontrolsareaugmentedby trim systems.

2. Lateral Control System

The lateral control system consists of bellcrank-actuated ailerons positioned by cables extending from the
control column. As the control wheel is turned, the chain and sprocket drive actuates the aileron cables.
Motion is transmitted from the bellcranksto the ailerons by push rods.

Lateral trim is by means of a springbungee controlled by a trim knob on the center console.

3. DirectionalControl System

The directional control system consists of a conventional rudder actuated by a system of rudder pedals,
bellcranks, cables, and push rods.

Directional trim is by a hinged trim tab at the rudder trailingedge. Rotary motion of the trim wheel positions
the trim tab by means of cables, chain and sprocket, actuator, and push rod. The rudder trim wheel is located
on the center console.

4. Longitudinal Control System

The longitudinal control system consists of a conventional dual elevator actuated by bellcranks, push rods, and
cables connected to the control column.

Longitudinal trim is by a hinged trim tab at the right elevator trailing edge. Rotary motion of the trim wheel
positions the trim tab by means of cables, chain and sprocket, actuator, and push rod.The elevator trim wheel
is between the seats at the aft console.

5. Flap System

The flap system consists of two wing flaps, mounted on the wing trailing edges inboard of the ailerons, a
torque tube connected by bellcranks and push rods to the flaps, and a flap drive assembly powered by a
reversible DCelectric motor. Control of the flap system is by a switch on the instrument panel.

6. Gust Lock

The gust lock is a metal pin inserted through the instrument panel collar and the control column to prevent
elevator and aileron deflection and possible damage by the wind. The gust lock must be removed to gain access
to the master and magneto switches.

27-0
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7. Rigging Fixtures

To ensure accurate control rigging, the proper rigging fixtures should be used. The following rigging fixtures
are available through authorized Grumman American Aviation Dealers:

7YCS10401 - Flap Rigging Fixture
7YCS10402 - Aileron Rigging Fixture
7YCS10403 - Elevator Rigging Fixture
7YCS10404 - ElevatorTrim Rigging Fixture
7YCS10405 - Rudder Rigging Fixture
7YCS10406 - Rudder Trim Rigging Fixture
7F10340 - Gust Lock Assembly

8. Rig Pins (See Figure 1.)

Three rig pins are needed to properly rig the GA-7/Cougar. The lengths given are minimum and may be
exceeded. Diameters and threading given should be followed closely.
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5" (MIN.)

0.250" DIA.
(FOR AILERON SECTOR)

-9" (MIN.)-

11

IFOR FRONT BELLCRANKS AND SUPPORT BRACKETS)

-8" (MIN.)-

1
IFOR AFT ELEVATOR BELLCRANK)

Rig Pins
Figure 1

10-32 NF-3A THREAD

•*-

2
_L

T
0.188" DIA.

i

T
0.250" DIA.
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AILERON AND TRIM - DESCRIPTION/OPERATION

1. AileronControlSystem (See Figure 1.)

As the control wheel is rotated, its angular displacement is transmitted through a chain and sprocket arrange
ment on the control column to the aileron sectors located in the wings. Control cables attached to the chain
are routed through idler pulleys beneath the center console, and out through the wings to the sectors. The
angular displacement of the sector ineach wing positions a push rod connected to theaileron. A carry-through
cable system, connecting the left and right wing sector together, provides completion of the aileron control
and causes one aileronto move up and the other to move down as the control wheel is rotated.

The ailerons are mountedon hinge halves which project beneath the surface of the aileron. The aileron balance
weightsarelocated alongthe aileron leading edgebeneath the skin and attached to the rib structure.

2. Aileron Trim Control System (See Figure 2.)

The aileron trim control system provides a means to trim the aircraft about the roll axis and compensate for
variations in attitude caused by passenger and cargo loading. With the aileron trim control knob positioned so
that the pointer is in the neutral (vertical) position, the aircraft should be slightly heavy on the left wing when
flying solo.

The aileron trim control knob is connected by a system of levers and push rods to a bunpe at the top of the
control column. With the control knob in the neutral position, spring action in the bungee will return the
ailerons to the neutral position each time pressure is released at the control wheel. As the aileron trim control
knob is rotated from the neutral position, a corresponding amount of pre-loading is introduced into the
bungee, resulting in each aileron being returned to a pointslightly away from the neutral position.
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Aileron Control System
Figure 1
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Aileron Trim Control System
Figure 2
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AILERON AND TRIM - MAINTENANCE PRACTICES

1. Aileron Removal (See Figure 201.)

NOTE: To facilitate the removal of ailerons and to reduce the possibilityof aircraft structural damage
apply a liberal amount of penetrating oil to hinge points and attaching parts 4 hours prior to
removal and immediately before removal if signsof corrosion are noted.

A. Install control wheel lock.

NOTE: Aileron can be removed and reinstalled without disturbing rigging as long as length of push
rod assembly (18, Figure 201) is maintained. Do not loosen locknuts on push rod.

B. Remove access cover from beneath wingat Wing Station 161.00.

C. Providesuitable support for aileron across hinge points.

D. At aileron push rod in wing, note position and quantityof washers (16) for installation. Remove cotter
pin (14), nut (15), and washers (16) undernut.

E. Remove bolt (17). Lower aileron onto support.

CAUTION: MAINTAIN ALIGNMENT OF AILERON AND WING TRAILING EDGE DURING RE

MOVAL TO AVOID DAMAGE OR MISALIGNMENT OF COMPONENTS.

f F. At center hinge, note position and quantity of washers (3 and 4) for installation. Remove cotter pin (1).

G. Remove nut (2) washers (3 and 4) and bolt (5).

H. Repeat steps F and G at outboard hinge.

I. At inboard hinge, note position and quantity of washers (10,11, and 12) for installation. Removecotter
pin (8).

J. Remove nut (9), washers (10,11, and 12), and bolt (13). Remove aileron.

2. Aileron Installation(See Figure 201.)

CAUTION: MAINTAIN ALIGNMENT OF AILERON AND WING TRAILING EDGE DURING INSTALLA

TION TO AVOID DAMAGE OR MISALIGNMENT OF COMPONENTS.

A. Raise aileron into proper position and provide supportduring installation.

B. At inboard hinge point, install bolt (13, Figure 201), washers (10, 11, and 12), and nut (9). Do not
install cotter pin (8) at this time.

C. At center hinge, install bolt (5),washers (3 and 4), and nut (2). Donot install cotterpin(1) at this time.

D. At outboard hinge, install bolt (5), washers (3 and 4), and nut (2). Do not install cotterpin (1)at this
time.
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DETAIL C DETAIL D

1. Cotter Pin 10. Washer

2. Nut 11. Washer

3. Washer 12. Washer

4. Washer 13. Bolt

5. Bolt 14. Cotter Pin

6. Aileron Assembly 15. Nut

7. Wing 16. Washer

8. Cotter Pin 17. Bolt

9. Nut Aileron Installation

Figure 201

18. Push Rod Assembly
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E. Install push rod assembly (18) into position on sector and secure with bolt (17), washer (16), and nut
(15). Do not installcotter pin (14) at this time.

F. Tighten nut (15) to minimum recommended torque value (Chapter 91). Continue tightening asrequired
to install cotter pin (14). Install cover on wing.

G. In flight compartment, remove control wheel lock. Rotate controlwheel slowly through its full travel,
checking for freedom of operation. Installcontrol wheel lock.

H. At outboard hinge, tighten nut (2) to minimum recommended torque value (Chapter 91). Continue to
tighten up to maximum torque value asrequired to install cotterpin (1).

NOTE: Thin washers (3) may be added or substituted for thick washers (4) as required to allow
cotter pin (1) to be installedwithin recommended torque range.

I. Repeat Step H at center hinge.

J. At inboard hinge point, tighten nut (9) to recommended torque value (Chapter 91). Continue to tighten
up to maximum torque value asrequired to install cotter pin (8).

NOTE: Thin washers (10) may be added or substituted for thick washers (11) as required to allow
cotter pin (8) to be installed within recommended torque range.

K. Rigaileron controlsin accordance with Paragraph 7.

Bearing Inspection and Replacement

A. Remove ailerons in accordance with Paragraph 1.

NOTE: Due to the man-hours and other costs incurred in throughly inspecting small attaching parts,
the low frequency of required inspections, andthe low costandavailability of the attaching
parts, it is suggested that the most economical approach would be to replace bolts, washers,
nuts, and cotter pins. If old hardware is to be used, a dimensional inspection must be
performed to determine if any corrosion, wear, galling, fretting, or thread damap has
progressed beyond acceptable Limits.

B. Inspect hinge fittings and mating fittings for cracks and chafing, paying particular attention to areas
adjacent to bearings, attaching parts, and areas of hinge travel. If evidence of cracks is noted, remove
paint or finish from suspected areas and perform Zyglo or dye penetrant inspection.

C. Inspect all attaching hardware for corrosion, galling, fretting, and thread damage.

D. Inspect bearings for corrosion, damage, freedom of rotation, and general condition.

CAUTION: USE A BEARING PULLER TO REMOVE AND INSTALL BEARINGS. ATTEMPTING TO
DRIVE THE BEARING FROM THE HINGE FITTING MAY RESULT IN MISALIGN
MENT OR DAMAGE TO WING STRUCTURE.

E. If required, replace the bearing. Use a bearing press to remove the bearing. Inspect faying surface of
hinge for corrosion, cracks, and other damap. Coat inside of hinge fitting and outer ring of bearing with
MIL-G-21164 molybdenum disulphide pease. Use a bearing press to install bearing. Stake bearing on
each side with four tangential stakes 0.15 inch long, equally spaced ona0.85-inch circle around bearing.
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F. Install aileron in accordance with Paragraph 2.

Aileron ControlCable Replacement (See Figure 202.)

A. Carry-Through Cable Removal

NOTE: The following procedures can be used to remove eithercarry-through cable.

(1) Install the control wheel lock. Place aileron trimcontrol in neutral position.

(2) Remove access covers (1) from bottom of both wings at Wing Station 161.00by removing screws
(2).

(3) Install rigging pins (3) through inboard stops and screw onto bolts(4).

(4) In passenpr compartment, fold rear seat bottom up and forward to gain access to control cables.
Remove locking clip (5) and turnbuckle (6).

(5) Remove cotter pins(7) from pulley brackets (8) at sideof fuselage.

(6) At Wing Stations 166.75, remove cotter pin (9) from idler pulley bracket (10).

NOTE: Due to the confined wing areas through which the cables pass, a wire or cord should be
attached to the outboard cable end and pulled into position as the existing cable is
removed.

(7) Remove cotterpin (11) from sector (12). Attach a wire or cord to outboard cable end.

(8) Pull cable into passenger compartment. Disconnect wire orcord and leave in place.

B. Carry-Through Cable Installation (See Figure 202.)

NOTE: Lubricate cables in pulley areas with commercial grade paraffin beforeinstallation.

(1) Slide washer on cable down to ball end terminal andsecure in place.

(2) In rear seat well, secure ball end terminal and washer to pull wire orcord. At Wing Station 161.00,
pull carry-through cable into position.

(3) Route carry-through cable around idler pulley bracket (10) and sector (12). Position washer and
ball end at end of sector (12) as shown in Figure 202 and insert cotter pin (11). Bendone end of
cotter pin inboard and the otheroutboard around center plate of sector. Do not install cotterpin
completely through sector as other cable will climb oncotter pin inextreme sector travel.

(4) Route cable through channels in sector (12) and pulley. Install cotterpin (9) through idler pulley
bracket (10).
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DETAIL B
Aileron Control Installation

Figure 202 (Sheet 1 of 3)
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DETAIL E

DETAIL F

DETAIL G

Aileron Control Installation

Figure 202 (Sheet 2 of 3)
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1. Access Cover

2. Screw

3. RiggingPin
4. Bolt

5. Locking Clip
6. Turnbuckle

7. Cotter Pin

8. Pulley Bracket
9. Cotter Pin

10. Idler Pulley Bracket
11. Cotter Pin

12. Sector

13. Locking Clip
14. Turnbuckle

15. Nut

16. Washer

17. Guard

18. Pulley

Aileron Control Installation

Figure 202 (Sheet 3 of 3)

19. Bracket

20. Bolt

21. Cotter Pin

22. Rod

23. Nut

24. Washer

25. Guard

26. Cotter Pin

27. Nut

28. Washer

29. Bolt

30. Control Wheel Cable

31. Forward Aileron Cable
32. Cotter Pin
33. Guard
34. Cotter Pin

35. Aft Aileron Cable

(5) In passenger compartment, route cables beneath pulley at side of fuselage and install cotter pins
(7) in brackets (8).

NOTE: Cable tension shouldbe adjusted at an ambient temperaturethat is average for the area
in which the aircraft is usually operated. If ambient temperature is above or below
normal, it is recommended that cable tension be measured and adjusted as necessary
when temperaturereturns to normal.

(6) Install turnbuckle (6) and adjust cable tension to 25± 5 pounds. Install newlocking clip (5).

(7) Remove rigging pins (3) from sector assemblies (12). Remove control lock from control column.

(8) With an aileron rigging fixture, check for aileron travel of 15 ± 2 degrees up. If necessary, rig
ailerons in accordance with Paragraph 7. Referto Section 274) for rigging fixture part numbers.

Control Cables Removal

NOTE: The following procedures canbe used to removethe aileron cableson either side.

(1) Install the control wheel lock and place the aileron trim control in the neutral position.

(2) Remove access covers (1) from bottom of both wingsat Wing Station 161.00 by removingr^ws
(2).

(3) Install rigging pins(3) through inboard stopsandscrew onto bolts (4).
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(4) In passenger compartment, fold rear seat bottom up and forward to gain access to control cables.
Remove locking clip (13) and turnbuckle (14).

(5) Remove center consolecovers. (See Chapter 25.)

(6) Remove nut (15), washer (16), guard (17), pulley (18), and bolt (20) from bracket (19).

(7) In area beneath elevator trim control wheel, remove cotter pin(21)androd (22).

(8) At control column, remove forward twonuts(23)and washers (24). Remove guard (25).

(9) Remove cotter pin (26), nut (27), washer (28), and bolt (29). Separate control wheel cable (30)
from forward aileron cable (31).

(10) Attach a wire or cord to forward aileron cable (31), beneath control column. Pull forward aileron
cable aft. Disconnect wire or cord and leave in place.

(11) In rear seat well, remove cotterpin (32)and guard (33).

(12) At Wing Station 161.00, remove cotter pin (34) from outboard end of sector (12).

NOTE: Due to the confined areas through which the cables pass, a wire or cord should be
attached to the outboard cable end and pulled into position as the existing cable is
removed.

(13) Attach a wire or cord to outboard cable end and pull cable into passenger compartment. Dis
connect wire or cord and leave in place.

D. Control Cables Installation

NOTE: Lubricate cables in pulley areas with commercial grade paraffin before installation.

(1) On aftaileron cable (35) slide washer down to ballend terminal and secure in place.

(2) In rear seat well, secure ball end and washer to pull wire or cord. AtWing Station 161.00, pull aft
aileron cable (35) into position.

(3) Route aft aileron cable around sector (12). Position washer and ball end atend of sector as shown
in Figure 202-and insert cotter pin (34) inoutboard end of sector. Bend one end of cotter pin
inboard and theother outboard around center plate of sector. Do not install cotter pin completely
through sector as other cable will climb oncotter pin inextreme sector travel.

(4) In rear seat well, route aftaileron cable through guard (33) and install cotter pin (32).

(5) .Attach forward aileron cable (31) to aft end of wire or cord and pull forward into position
beneath control column.

(6) Install end of forward aileron cable (31) into clevis end of control wheel cable (30). Install bolt
(29),washer (28),nut (27),and cotterpin (26).
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(7) Route forward aileron cable (31) through pulley beneath control wheel. Install guard (25), washers
(24), and nuts (23).

(8) In area beneath elevator trim control wheel, route forward aileron cable (31) over pulley. Install
rod (22), and cotter pin (21).

(9) At aft end of center console, installbolt (20) in bracket (19) and install pulley (18) on bolt. Route
forward aileron cable (31) around pulley (18). Install guard (17), washer (16), and nut (15).

NOTE: Cable tension shouldbe adjusted at an ambient temperaturethat is average for the area
in which the aircraft is usually operated. If ambient temperature is above or below
normal, it is recommended that cable tension be measured and adjusted as necessary
when temperature returns to normal.

(10) Install turnbuckle (14) and adjust cable tension to 35 + 5 pounds with bob weight supported.
Install new locking clip (13).

(11) Remove rigging pins (3) from sector assemblies (12). Remove control lock from control column.

(12) Using an aileron rigging fixture, check for aileron travel of 15 + 2 degrees down, 25 + 2 degrees up.
Refer to Section 274) for rigging fixture partnumbers. If necessary, rigailerons in accordance with
Paragraph 7.

(13) Install center console covers. (See Chapter25.)

I (14) Install access covers (1).

5. Control Surface BalancingProcedures

A. Definitions(See Figure 203.)

(1) Underbalance is defined as the condition that exists if the control surface is trailing-edge heavy,
and is symbolized by the plus (+) sign.

(2) Overbalance is defined as the conditionthat exists if the controlsurface is leading-edge heavy,and
is symbolized by the minus (-) sign.

(3) Neutral static balance is defined as the condition that exists if the control surface is neither
leading-edge or trailing-edge heavy and the chord line of the control surface is horizontal when
placed in the balancingdevice.

General Balancing Procedures

NOTE: The balancing device may be constructed in any manneras long as the requirements given
below are met.

(1) A line drawn through the hinp line support points must be level and perpendicular to the
supporting knife edges.

(2) The supporting knife edps must be horizontal and parallel to eachotherwithin the requirements
of (1). The knife edges must be designed to allow the control surface to pivot freely about the
hinge points.
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Control Surface Static Balance

Figure 203

(3) The control surface must be supported in normal flight attitude or as indicated in the control
surface instructions.

(4) The area in which balancing operations are performed must be free of drafts or other air move
ments whichmight disturb the balancing operation.

(5) Control surfaces equipped with trim tabs must have the tab atneutral (0degree) position and the
push rodmustbe in place during balancing operation.

(6) The balancing device must include a means for accurately measuring the distance of the gap
weight from the hinge line. The size of the gapweight isnot critical as long as its weight inounces
is accurately known; however, if the weight values given in Table I are used, computation of
moment will not be necessary.

(7) Control surface balancing must be the last maintenance operation prior to installing the control
surface on the aircraft. Any corrosion coating, painting, striping, or repairs performed will affect
the control surface balance.
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C. Aileron Balancing(See Figure 204A.)

NOTE: The access cover and all attaching hardware must be installed on aileron before balancing is
accomplished.

(1) Devise a bearing surface for the inboard and outboard aileron hinges. Two methods using attaching
hardware are shown in Detail A, Figure 204A. The bolts used must fit the mounting holes in the
aileron hinge, and the area contacted must be smooth and concentric with the mounting hole.

(2) Support the aileron on knife edges A and B (not shown), and level the hingecenteriine. Rest the
aileron trailing edgeon support C. Place gage weight aft of hinge line as shown to hold trailingedge
down.

(3) Adjust the height of support C so that the bottom surface of the aileron makes a 1+ 1/4 degree
angle with the horizontal plane as shown.

(4) Move the gage weight toward the aileron leading edge until the point is reached where the trailing
edge tends to lea\e support C.

(5) Measure and record the distance (X) from the hinge centeriine to the gage weight. The gage weight
must be within the distance limits given in Table 1.

(6) If the gage weight is forward of the distance limits given in Table 1, weight must be added to the
aileron leading edge. Two threaded holes are provided on the inboard wall of the leading edge
access opening to install additional weight.

(7) If the gage weight is aft of the distance limits given in Table 1, remove the leading edge access
cover and drill or shave material from the weight in the leading edge to bring control surface
balance within limits.

TABLE 1. CONTROL SURFACE BALANCE DATA

CONTROL

SURFACE

MOMENT

(IN. OZ)

GAGE

\VT (OZ)

LIMIT (IN.)

FWD AFT

Aileron 0to48 8 0 6.0

Rudder +48 to 48 8 6.0 6.0

Elevator 0 to -64 8 0 8.0

D. Elevator and Rudder Balancing(See Figure 204B.)

(1) Install the hinge bolt adjacent to the control surface tip cap. Remove bellcranks and horns from
torque tube.

(2) Support the hinge bolt shank and control surface torque tube on knife edges as shown in Figure
204B and level the hinge line.
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KNIFE EDGE "B'

NUT MOUNTING BOLT <

KNIFE EDGE

NUTS

MACHINE THREADS -*J
FROM THIS AREA

DETAIL A

Aileron Balancing Setup
Figure 204A

HINGE LINE

HINGE

27-1-1

Page 212
July 15/77

"^*\

^^\

'*aB%



r

r

r

3RUMMAN A(M)[ll^O(§AlftQ Mffl£firwm&

GA-7/C0UGAR

MAINTENANCE MANUAL

BALANCE WEIGHT

(INSIDE TIP CAP)'

HINGE BOLT

Elevatoror Rudder Balancing Setup - Typical
Figure 2041)
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E WEIGHT

27-1-1

Page213
July 15/77



GRUMMAN AGMDEI^IKSAIft] jamfi&WM
GA-7/COUGAR

MAINTENANCE MANUAL

(3) Rest the control surface trailing edge on a support. Place the gage weight aft of hinge line to hold
the trailingedge down.

(4) Adjust the height of the trailing edp support so that the trailing edge and the hinge line are inthe
same horizontal plane.

(5) Move the gage weight toward the tip cap leading edge until the point is reached where the trailing
edge tends to leave the support.

(6) Measure and record the distance (X) from the hinge centeriine to the gage weight. The pge weight
must be within the distance limits given in Table 1.

NOTE: Alwaysinstall tip capbeforedetermining newbalance.

(7) If the gage weight is aft of the distance limits given in Table 1, remove the tip cap and drill or
shave material from the weight beneath the forward end of the tip cap as required to bring the
control surface balance within limits.

(8) If the gage weight is forward of thedistance limits given inTable 1,theweight beneath thetip cap
must be replaced withaheavier weight and drilled orshaved as required to the proper size.

Aileron Control System Rigging

Aileron rigging should be performed at an ambient temperature that is average for the area in which the
aircraft is usually operated. If rigging must be done with the ambient temperature above orbelow normal, it is
recommended that cable tension be measured and adjusted as necessary when temperature returns to normal.

A. Rigthe control column. Refer to Section 27-3-1.

B. Install control wheel lock and place aileron trim control knob in neutral position. Install rig pins at
control wheel sprockets. Pull rear seat bottom up and forward togain access to rear seat well.

C. Remove access covers from beneath both wings at Wing Station 161.00.

D. Install rigging pins (3, Figure 202) through inboard stops and screw onto bolts (4). If rigging pins cannot
be installed, release cable tension asnecessary at tumbuckles (6 and 14).

E. Install the aileron rigging fixture on the right wing as shown in Figure 205. Aileron trailing edge should
beat the 0-degree position onrigging fixture. Refer to Section 27-0 for rigging fixture part numbers.

WARNING: MAKE SURE THREADS ARE VISIBLE AT INSPECTION HOLES IN ROD ENDS
AFTER PUSH ROD LENGTH IS ADJUSTED. TIGHTEN LOCKNUTS SECURELY.

F. If required, adjust push rod length to position aileron trailing edge at0 degree on rigging fixture.

G. Repeat Steps E and F at left wing.

H. Measure cable tension on carry-through cable and adjust turnbuckle (6, Figure 202)as required to obtain
cable tension of 25 + 5 pounds.
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Aileron Rigging Fixture
Figure 205

I. Measure tension on left aileron cable and adjust turnbuckle (14) as necessary to obtain cable tension of
25+5 pounds. Repeat procedure at right aileron cable.

J. Remove rigging pins (3). Remove control wheel lock from control column.

K. With aileron rigging fixture installed, turn control wheel through full travel in both directions, noting
trailing edge position at both extremes of travel. Repeat procedure with aileron riggingfixture installed
on other wing.

L. Aileron travel limits are 25+2 depees up, 15 + 2 depees down. If aileron travel is not within limits,
inspect for damaged or worn sector or stops. Replace damaged or worn components.

Cleaning and Painting

CAUTION: PAINTING ANY CONTROL SURFACE MAY CAUSE AN UNDERBALANCED CONDITION.

CHECK AILERON BALANCE AFTER PAINTING.

Refer to Chapter 20 for cleaning and painting instructions.

27-1-1

Page 215
July 15/77



GRUMMAN AMit3D(3Alft] ^WD^YOOIR!)

GA-7/C0UGAR

MAINTENANCE MANUAL

8. Aileron Trim Tab and Linkage

A. Removal

NOTE: Refer to Section 27-3-1 for control column maintenance procedures.

(1) Install control wheel lock. Install rig pin in front bellcranks forward of the control column.
Remove access panels from pedestal.

(2) In nose baggage compartment, remove screws and access panels on aft wall per Chapter 53.

(3) Remove pin (1, Figure 206)and knob (2).

NOTE: Pull aft on shaft (12) to relieve tension on lockpin (4) when removing slotted pin (3).

(4) Remove safety wire, slotted pin (3), and lockpin (4). Remove nylon bearing (5). Remove screws
(6), lock plate (7), andstops (8).

(5) At forward end of shaft (12), remove lockwire and slotted pin (3).

(6) Pull lever (31) aft. Remove spring (10) and spacer (9). Pull shaft (12) aft and remove.

(7) Remove bolt (13), spacers (14), washers (15 and 16), and nut (17). Remove lever (31).

(8) Remove nut (18) and washer (19). Remove push rod (29).

(9) Remove cotter pin (20), nut (21), washer (22), and bolt (23). At top of control column, remove
cotter pin (24), nut (25), and washer (26). Remove bolt (28) and washer (27). Remove push rod
(30).

B. Installation

(1) Place washer (27) onto bellcrank (32) so that the holes align. Place clevis end of push rod (30) over
washer and bellcrank and install bolt(28), washer (26), and nut(25). Do not install cotter pin (24)
at this time.

(2) Install clevis end of push rod (30) over hole in lever (33). Install bolt (23), washer (22), and nut
(21). Do not install cotter pin (20)at thistime.

(3) Install threaded end ofpush rod (29) into mounting hole oflever (33). Install washer (19) and nut
(18).

(4) Install shaft (12) into position in forward console. Install bearing (11) over forward end ofshaft
(12).

(5) Install spring (10) and spacer (9)over shaft lever (31).
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1. Pin

2. Knob

3. Slotted Pin

4. Lockpin
5. Bearing
6. Screw

7. Lock Plate

8. Stop
9. Spacer

10. Spring
11. Bearing
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12. Shaft

13. Bolt

14. Spacer
15. Washer

16. Nut

17. Washer

18. Nut

19. Washer

20. Cotter Pin

21. Nut

22. Washer

Aileron Trim Linkage
Figure 206

23

24

25

Bolt

Cotter Pin

Nut

26. Washer

27. Washer

28. Bolt

29. Push Rod

30. Push Rod

31. Lever

32. Bellcrank

33. Lever
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(6) Install assembled parts over end of shaft (12). Align holes in lever (31) and shaft (12). Install
slotted pin (3).

NOTE: Make sure slotted pin (3) does not protrude from either side of lever (31).

(7) Slide bearing (11) onto lever, compressing spring (10) until slotted pin (3) is accessible. Lock-wire
slotted pin.

(8) Install lock plate (7) and stops (8). Secure with screws(6).

(9) Install bearing(5) in lock plate (7). Feed forward end of shaft (12) through bearing.

(10) Install lockpin (4) over end of shaft (12) and through bearing(5).

NOTE: Make sure holes in lockpin (4) andshaft (12) arealiped so that arm of lever(31) is on
LH side of aircraft with lockpin in neutral position. If lever arm is on RH side, trim
control knob will give opposite trim to that desired when turned.

(11) With lockpin (4) in neutral position and arm of lever (31) to left-hand side of aircraft, align holes
in shaft (12) and lockpin (4). Installslotted pin (3) and lock-wire.

(12) Install one spacer(14) on bolt (13). Insert bolt throughend of push rod (29), and install remaining
spacer (14) and two washers (15). Insert bolt (13) through hole in lever (31) and install washer
(17) and nut (16).

(13) Install knob (2) and securewith pin (1).

(14) With control wheel lock installed and aileron trim wheel in neutral position, adjust lengths of push
rods (29 and 30) so that bungee arm of bellcrank is aliped with centeriine of control column.
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RUDDER AND TAB - DESCRIPTION/OPERATION

1. General (SeeFigure 1.)

Directional control for the GA-7/Cougar isby means of a conventional rudder hinpd to the trailing edge of
the vertical fin assembly. Control of the rudder is provided byrudder-brake pedal assemblies mounted onthe
floor at the pilot's station. Ifthe dual control option is installed, an additional set ofrudder pedals is provided
at the copilot's station.

Ahinged, adjustable trim tab is mounted in the rudder trailing edge. The trim tab is positioned by means of a
trim wheel mountedbeneath the engine controls on the controlquadrant.

2. Rudder

The rudder is basically a bonded structure composed ofribs, spars, skin, torque tube, bellcrank, tip cap, and a
hinged trim tab. The torque tube and skin are joined to the ribs and spars to form arigid structure that can be
positioned by a bellcrank which is bolted to the bottom of the torque tube. The rudder counterweight is
located beneath the tip cap at the forwardedp.

The rudder is supported at the three hinge points by bearings, one atthe bottom ofthe torque tube, and one
each at the top and center ribs. The plastic rudder tip cap is attached tothe top rib by clip nuts, screws, and
washers.

3. Rudder Controls (See Figure 1.)

Movement of the rudder pedals is transmitted by push rods, bellcranks, and cables, resulting ina corresponding
displacement of the rudder from the neutral position. The rudder pedals are held in position by alink and a
spring which are cross-connected between arms on the rudder bars and bellcranks located forward of the
rudder pedals. The spring provides constant cable tension reprdless of rudder pedal displacement. Rudder
travel is limited in either direction by adjustable stops located at the lower hinge point on the vertical fin
assembly. The stops are contacted by thearms of the rudder bellcrank asthelimits of travel are reached.

4. Rudder Trim Tab (See Figure 2.)

The rudder trim tab is a bonded structure composed of ribs, spars, and skin. The tab is connected to the
rudder with a piano hinge, and forms the lower portion ofthe rudder trailing edge. The trim tab ispositioned
by a pair of horns extending from the left-hand side which are connected to the control system by a push rod
extending through the rudder structure.

5. Rudder Trim Tab Controls

As the ruddertrim tab controlwheel is rotated, its angular displacement is transmitted to a chainand sprocket
located within the vertical fin by a drum, cables, and idler pulleys. The angular displacement of the sprocket
changes the effective length ofan actuator assembly, positioning the rudder trim tab bymeans ofa push rod in
the rudder. Trim tab travel is limited by mechanical stops at either endof the trimtab wheel.
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Rudder System
Figure 1
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TIP CAP".

TRIM TAB

ROTATED 180°
DETAIL B

ACTUATOR ASSY.

SPROCKET

TURNBUCKLE

Rudder Trim Tab System
Figure 2
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RUDDER AND TAB - MAINTENANCE PRACTICES

Rudder (See Figure 201.)

A. Removal

NOTE: To facilitate the removal of the rudder and to reduce the possibility of aircraft structural
damage, apply a liberalamount of penetrating oil to hinge points and attaching parts 4 hours
prior to removal and again immediately before removal if signs of corrosion are noted.

(1) Remove tail cone assembly per Chapter53.

NOTE: The rudder can be removed and installed without disturbing rigging as long as push rod
and control cable lengthsand stop positions arenot disturbed. Do not loosen locknuts
on trim tab pushrod (20, Figure 201) or disturb rudder cableturnbuckle settings.

(2) Turn rudder full left. Install a C-clamp on the right rudder cable at the aft fuselage bulkhead or use
other means to secure right rudder cable. Remove cotter pin (1), nut (2), washers (3 and 4), and
bolt (5) securing right ruddercable. Separate clevis (6) from bellcrank(7).

(3) Secure a cord or pull wire to clevis (6) and remove C-clamp from cable.

(4) Turn rudder to full right rudder position and repeat Steps (2) and (3) at left rudder cable.

CAUTION: PROVIDE A MEANS OF SUPPORT FOR RUDDER DURING REMOVAL AND

INSTALLATION TO AVOID STRESS AND POSSIBLE MISALIGNMENT OR

DAMAGE TO HINGE PARTS.

(5) Note quantity of washers (13 and 14) for use duringinstallation. Support rudderassemblyin full
right position. Remove safety wire (8), bolt (9), and washers (10, 11, 13, and 14) from bracket
assembly (12).

(6) Remove cotter pin (15), nut (16), bolt (17), and washers (18 and 19). Remove trim tab push rod
(20) from actuator clevis (21).

(7) Remove cotter pin (22), nut (23), washer(24), bolt (25), and washers (26 and 27).

(8) Remove safety wire (30), bolt (31), and washers (32 and 33). Remove rudder from aircraft.

B. Installation(See Figure 201.)

CAUTION: PROVIDE A MEANS OF SUPPORT FOR RUDDER DURING REMOVAL AND IN

STALLATION TO AVOID STRESS AND POSSIBLE MISALIGNMENT OR DAMAGE TO

HINGE PARTS.

(1) Move rudder assembly (28) into position and support. Install washer (32) onto bolt (31). Install
bolt through bracket assembly (34) and install washer (33). Install bolt (31) into nutplate in
rudder assembly (28) and tighten securely. Do not install safety wire (30) at this time.

(2) Install washers (10 and 11) on bolt (9). Install bolt through bracket assembly (12). Install thick
and thin washers (13 and 14) on bolt (9). Move rudder into position and install bolt (9) into
nutplate in bellcrank(7) and tighten securely.Do not installsafety wire (8) at this time.
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Rudder Removal and Installation

Figure 201 (Sheet 1 of 2)

18 INCH
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1. Cotter Pin

2. Nut

3. Washer

4. Washer

5. Bolt

6. Clevis

7. Bellcrank

8. Safety Wire
9. Bolt

10. Washer

11. Washer
12. Bracket Assembly
13. Thick Washer

14. Thin Washer

15. Cotter Pin

16. Nut

17. Bolt

18. Washer

19. Washer

20. Trim Tab Push Rod

21. Actuator Clevis

22. Cotter Pin

23. Nut

24. Washer

25. Boh

26. Washer

27. Washer

28: Rudder Assembly
29. Bracket assembly
30. Safety Wire
31. Bolt

32. Washer

33. Washer

34. Bracket Assembly

Rudder Removal and Installation
Figure 201 (Sheet 2 of 2)

(3) Measure the rudder tip-fin clearance. Minimum allowable clearance is 0.18 inch.

NOTE: Add washers (13 and 14) only asnecessary to obtain minimum clearance. If clearance
obtained exceeds 0.21 inch, remove one thin washer or substitute a thin washer fora
thick one.

(4) If clearance is less than 0.18 inch, add washers (13 and 14) as required to obtain minimum
clearance.

(5) Install washer (27) on bolt (25). Insert bolt (25) through rudder assembly (28), washer (26), and
bracket assembly (29). Install washer (24) and nut (23). Tighten nut (23) and install cotter pin
(22).

(6) Install trim tab pushrod (20) in actuator clevis (21) and install washers (19). Install bolt (17),
washer (18), and nut (16). Tighten nut (16) and install cotter pin (15).

(7) Tighten bolts (9 and 31) and install lockwire. Remove support from rudder.

(8) Pull left rudder cable clevis (6) into position and remove pull wire. Move arm of bellcrank (7) into
position and install bolt (5), washers (4 and 3), and nut (2).

(9) Tighten nut (2) securely and back off as required toinstall cotter pin (1).

(10) Repeat Steps (8) and (9) at right rudder cable clevis (6).

(11) Perform a rudder and trim system rigging check per Paragraph 15.
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Rudder Controls

The rudder bars, the rudderbellcranks, and interconnecting components areopen and need not be removed as
an assembly. Components requiring maintenance can readily be removedby relieving cableand springtension
and removing attaching parts. The procedures below aretypical for removal and installation of rudder control
components.

BrakeCylinders (See Figure202.)

A. Removal

(1) At brake pedal link (5, Figure 202),remove cotter pin(I), washer (2), andclevis pin(3). Separate
clevis (4) and link (5).

(2) Repeat procedure at mounting bracket on floor.

NOTE: Cap or cover all open lines and fittings to prevent entry of foreign matter.

(3) Provide a suitable container for spilled hydraulic fluid. Disconnect and cap flexible lines (6).
Remove brake cylinder.

B. Installation

(1) Connect flexible lines to brake cylinder.

(2) Install bottom of brake cylinder into mounting bracket on floor and secure with clevis pin (3),
washer (2), and cotter pin (1).

(3) Extend brake to full length by pulling clevis (4). Install clevis (4) on link (5). Temporarily install
clevis pin (3) and observe brake pedal for alignment with other pedals. If necessary, remove clevis
pin, loosen locknut, and adjust length by turningclevisas required to align pedals.

(4) Tighten locknut andinstall clevis pin (3),washer (2), andcotter pin(1).

(5) Bleedand servicebrake system perChapter 12.

Brake lines (See Figure 202.)

A. Removal

NOTE: Capor coverallopen linesand fittings to prevententry of foreign matter.

(1) Provide a suitable container for spilled hydraulic fluid. Disconnect and remove flexible lines (6) at
brake cylinder and at elbows (7).

(2) Loosen couplingnuts and remove brake lines(9). Remove elbows (7).
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Rudder Control System
Figure 202 (Sheet 1 of 3)
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Rudder Control System
Figure 202 (Sheet 2 of 3)

DETAIL C
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1. Cotter Pin 19. Cotter Pin 37. Shackle 54. Nut

2. Washer 20. Nut 38. Not Used 55. Washer

3. Clevis Pin 21. Washer 39. Spring Assembly 56. Bolt

4. Clevis 22. Bolt 40. Cotter Pin 57. Bellcrank Shaft

5. Link 23. Push Rod Assembly 41. Nut 58. LH Bracket

6. Flexible Line 24. Rudder Bellcrank 42. Washer 59. Rig Pin Hole
7. Elbow 25. Cotter Pin 43. Clevis Bolt 60. Bearing
8. Rudder Bar 26. Nut 44. Rivet 61. Bearing
9. Brake Line 27. Washer 45. Retainer 62. LH Rudder Bellcrank

10. Nut 28. Bolt 46. Boot 63. Bearing
11. Washer 29. Link Assembly 47. Steering Cable 64. Elevator Bellcrank

12. Bolt 30. Not Used 48. Cotter Pin 65. RH Rudder Bellcrank

13. Rudder Bar 31. Not Used 49. Nut 66. RH Bracket

14. Bearing 32. Not Used 50. Washer 67. Rudder Cable

15. Nut 33. Rudder Bar 50A. Bushing 68. Cotter Pin

16. Washer 34. Cotter Pin 51. Clevis Bolt 69. Nut

17. Stud 35. Washer 52. Bungee 70. Washer

18. Bracket 36. Clevis Pin 53. Cotter Pin 71. Clevis Bolt

Rudder Control System
Figure 202 (Sheet 3 of 3)

B. Installation

(1) Install elbows (7). Install brake lines (9) on rudder bars(8).

(2) Install flexible lines (6) to elbows (7) and brake cylinders.

(3) Bleedand service brake system perChapter 12.

5. Rudder BarBearings (See Figure 202.)

A. Removal

(1) Unhook spring assembly (39). Disconnect link assembly (29)by removing cotter pin(34), washer
(35), and clevis pin (36).

(2) Remove nuts (10), washers (11), and bolts (12).

(3) Removebearings (14) from rudder bars (13) with a bearing press.

B. Installation

(1) Press bearings (14) into rudder bars(13). Stake in six placesboth sides.

(2) Alignbearings (14) with bracket (18) and install bolts (12), washers (11), and nuts (10).

(3) Connect link assembly (29) with clevis pin (36), washer (35), and cotter pin (34). Hook spring
assembly (39) to rudder bar (33).
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6. Rudder Bar Support Brackets (See Figure 202.)

A. Removal

(1) Release spring tension by unhookingspringassembly (39) at rudder bar (33).

(2) Remove nuts (10), washers (11), and bolts (12).

(3) Remove nuts (15) and washers (16) from studs (17). Remove brackets (18).

B. Installation

(1) Install brackets (18) on studs (17). Install washers (16) and nuts (15). Do not tighten nuts at this
time.

(2) Align holes in bearings (14) with holes in bracket (18) and install bolts (12), washers (11), and
nuts (10). Align rudder bars so that there is no interference with cables, and so that Link and spring
are equally spaced between left-hand rudder cableand elevator down cable.

(3) Hook spring assembly (39) to rudder bar (33).

7. Push Rod Assemblies (See Figure 202.)

A. Removal

(1) Measure and record length of push rod assembly (23).

(2) Release spring tension by unhookingspringassembly (39) at rudder bar (33).

(3) At rudder bellcrank (24), remove cotter pin (19), nut (20), washer (21), and bolt (22).

(4) Remove clevis end of push rod assembly (23) from rudderbellcrank (24).

(5) At rudder bar (33), remove cotter pin (25), nut (26), washer (27), and bolt (28). Remove push rod
assembly (23).

B. Installation

(1) Measure length of new push rod assembly (23). If necessary, loosen lockoutsand adjust length to
the measurement obtained in A(l). Make sure threads are visible in inspection holes after lockouts
are tightened.

(2) Install clevis end of push rod assembly (23) into bellcrank of rudder bar (33). Install bolt (28),
washer (27), nut (26), and cotter pin (25).

(3) Install other clevis end of push rod assembly (23) into rudder bellcrank (24). Install bolt (22),
washer (21), nut (20), and cotter pin (19).

(4) Hook springassembly (39) to rudder bar (33).

(5) Observe rudder pedals for proper alignment. Rig rudder control system if rudder pedals are not
lined up. Refer to Paragraph 15.
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8. Rudder Bellcrank Linkage(See Figure 202.)

A. Removal

(1) Release spring tension by unhooking spring assembly (39) at rudder bar(33).

(2) At right-hand rudder bellcrank (65), remove cotter pin (34), washer (35), and clevis pin (36)
securingspring assembly (39).

(3) At left-hand rudder bellcrank (62), remove cotter pin (34), washer (35), and clevis pin (36)
securing link assembly (29).

B. Installation

(1) Secure link assembly (29) to left-hand rudder bellcrank (62) with clevis pin (36), washer (35), and
cotter pin (34).

(2) Secure spring assembly (39) to right-hand rudder bellcrank (65) with clevis pin (36), washer (35),
and cotter pin (34).

(3) Hook springassembly (39) to rudder bar (33).

(4) Observe rudder pedals for proper alignment. Rig rudder control system if rudder pedals are not
lined up. Refer to Paragraph 16.

9. Rudder BarSteering Linkage(See Figure 202.)

A. Removal

(1) Release springtension by unhooking springassembly (39) at rudder bar (33).

(2) Remove cotter pin (40), nut (41), washer (42), and clevis bolt (43). Separate clevis of steering
cable (47) from bellcrank arms of rudder bar (33).

(3) In nose wheel well, removerivets (44), and slideretainer (45) and boot (46) forward along steering
cable.

(4) At aft end of bungee (52), remove cotter pin (48), nut (49), washer (50), and clevis bolt (51).
Remove steeringcable (47).

NOTE: If replacement of boot (46) is required, remove turnbuckle from steeringcable.

B. Installation

(1) Make sure boot (46) and retainer (45) are installed on steering cable(47) asshown in Figure 202.

(2) In nose wheel well, install aft end of cable through hole in Fuselage Station 50.00 bulkhead.

(3) Install boot (46), retainer (45), and rivets (44).
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(4) Install front clevis of steering cable (47)ontobungee (52). Install clevis bolt (51), washer (50),nut -—y
(49), and cotter pin (48).

NOTE: Install clevis bolt (43) so that head of bolt is inboard.

(5) In cabin, install clevis in bellcrank arm of rudder bar (33). Install clevis bolt (43),washer (42),nut
(41), andcotter pin (40).

(6) Hook spring assembly (39) to rudder bar (33).

(7) Using a towbar or other suitable means, align nose wheel with fore and aft centeriine of aircraft.
Adjust length of steering cable as necessary to take out any slack. Do not exceed 15 pounds
tension.

10. BellcrankAssembly (See Figure 202.)

A. Removal

(1) Disconnect elevator push rod and elevator cables at elevator control bellcrank assembly per
Section 27-3-1.

(2) Removerudderbellcrank linkage perParagraph 8.

(3) Remove rudder pushrod assembles perParagraph 7.

(4) Disconnect rudder cables (67, Figure 202) by removing cotter pins (68), nuts(69),washers (70), i
and clevis bolts (71). "

(5) At left-hand bracket (58), remove cotter pin(53),nut (54), washer (55),andbolt (56).

(6) Slide bellcrank shaft (57) to the right as required to clear left-hand bracket (58).

(7) Remove bearing (60), left-hand rudder bellcrank (62), bearing (60), elevator bellcrank (64),bear
ing (60), right-hand rudder bellcrank (65), and bearing (60) from bellcrank shaft (57).

(8) If required, remove bearings (61), from either end of bellcranks (62, 64, and 65) with a bearing
press.

B. Installation

(1) Install bearings (61) in bellcranks (62,64, and65).

(2) Install bellcrank shaft (57) into right-hand bracket (66). Onbellcrank shaft (57), assemble bearing
(60), right-hand rudder bellcrank (65), bearing (60), elevator bellcrank (64), bearing (60), left-
hand rudderbellcrank (62), andbearing (60).

(3) Install bellcrank shaft (57) into left-hand bracket (58). Secure with bolt (56), washer (55), nut
(54), and cotter pin (53).

(4) Install rudder cables(67) and secure with clevisbolts (71), washers (70), nuts (69), and cotter pins
(68). ^
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(5) Install rudder push rod assemblies per Paragraph 7.

(6) Install rudder bellcrank linkage per Paragraph8.

(7) Connect elevator cablesand elevator push rod at bellcrank assembly per Section 27-3-1.

11. Rudder Cables

A. Removal

(1) Install rig pin through front bellcranks and support brackets. (See 59, Figure 202.)

(2) Remove access covers and panels from center and aft consoles as required to gainaccess to rudder
cables and pulley groups. Refer to Chapter 25.

(3) Remove tail cone and both aft fuselage coversper Chapter 53.

(4) Remove lower fuselage access panels per Chapter 53. Locate rudder cables and remove turnbuckle
clips (1, Figure 203) from both rudder cable turnbuckles.

NOTE: Due to limited access to the aft fuselage and other areas through which the rudder
cables pass, a wire or cord should be attached to the aft cable and pulled into position
as the existing cable is removed.

(5) Attach a pull wire or cord to each forward rudder cable (3). Remove turnbuckles (2).

(6) At Fuselage Station 266.89, remove nuts (5A), washers (5B), bolts (5C), guards (5), and pulleys
(6).

(7) At rudder bellcrank, remove cotter pin (1, Figure 201), nuts (2), washers(3 and 4), and bolts (5)
securing rudder cables to bellcrank. Remove both aft rudder cables (4, Figure 203).

NOTE: Aft cabin bulkhead is secured with Velcro fasteners.

(8) Remove lower panel of aft cabin bulkhead (17) by pulling forward. Remove cotter pin (11) and
cableretainer (12). Pull forward rudder cables(9) free of pulleys(13).

(9) Pull aft end of passenger seat bottom up and forward to gain access to pulley group at Fuselap
Station 143.25. Remove cotter pin (21) and cable retainer (22). Pull forward rudder cables (19)
free of pulley (20).

(10) Beneath elevator trim control at Fuselage Station 88.00, remove cotter pin (32) and cable retainer
(33). Pull forward rudder cables(31) free of pulleys.

(11) At rudder bellcranks (62 and 65, Figure 202) forward of rudder pedals, remove cotter pins(68),
nuts (69), washers (70), and clevis bolts (71). Removerudder cables (67) from bellcranks (62 and
65).

(12) Pull rudder cables forward into passenger compartment. Disconnect pull wire or cord and leave in
place.
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Rudder Linkage System
Figure 203 (Sheet 1 of 7)
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Rudder Linkage System
Figure 203 (Sheet 2 of 7)

27-2-1

Pap 213
July 15/77



GRUMMAN ^(MHI^DIS^O^) ^M0<3Y0®lftO

GA-7/COUGAR

MAINTENANCE MANUAL

Rudder Linkage System
Figure 203 (Sheet 3 of 7)

DETAIL D
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DETAIL E

Rudder Linkage System
Figure 203 (Sheet 4 of 7)
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Rudder Linkage System
Fiuure 203 (Sheet 5 of 7)
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DETAIL G

Rudder Linkage System
Figure 203 (Sheet 6 of 7)
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1. Turnbuckle Clip 25. Cable Retainer

2. Turnbuckle 26. Elevator Trim Wheel

3. Forward Rudder Cable 27. Elevator Trim Cables

4. Aft Rudder Cable 28. Rudder Trim Cable

5. Guard 29. Aileron Cable

5A.. Nut 30. Elevator Control Cable

5B. Washer 31. Forward Rudder Cable

5C. Bolt 32. Cotter Pin

6. Pulley 33. Cable Retainer

7. Pulley •'•'•'•' 34. Cotter Pin

8. Rudder Trim Control Cable 35. Cable Retainer

9. Forward Rudder Cable 36. Clip
10. Elevator Control Cable 37. Rudder Trim Cable

11. Cotter Pin 38. Chain

12. Cable Retainer 39. Chain Guard Screw

13. Pulley 40. Nut

14. Cotter Pin 41. Screw

15. Cable Retainer 42. Washer

16. Pulley 43. Drive Assembly

17. Aft Cabin Bulkhead 44. Nut

18. Rudder Trim Control Cable 45. Washer

19. Forward Rudder Cable 46. Bolt

20. Pulley 47. Cotter Pin

21. Cotter Pin 48. Nut

22. Cable Retainer 49. Washer

23. Pulley 50. Bolt

24. Cotter Pin 51. Rudder Trim Push Rod

52. Trim Tab Actuator

53. Nut

54. Washer

55. Washer

56. Bolt

57. Nut

58. Washer

59. Washer

60. Bolt

61. Trim Pulley Bracket
62. Rudder Trim Cable

63. Cotter Pin

64. Elevator Trim Cable

65. Cotter Pin

66. Locking Clip
67. Rudder Trim Turnbuckle
68. Elevator Trim Turnbuckle

69. RH Rudder Trim Cable

70. Cotter Pin

71. LH Rudder Trim Cable

72. Cotter Pin

73. Cotter Pin

74. Rudder Trim Wheel

75. Retainer

76. Bolt

77. Washer
78. Spacer

Rudder Linkage System
Figure 203(Sheet 7 of 7)

Installation

NOTE: Lubricate cables in pulley contact areas with commercial grade paraffin before installation.

(1) Attach pull wire or cord torudder cables and pull cables into position.

(2) At rudder bellcranks (62 and 65. Figure 202) forward of rudder pedals, install rudder cables (67).
Secure with clevis bolts (71), washers (70), nuts (69), and colter pins (68).

(3) Beneath elevator trim control at Fuselage Station 88.00. position rudder cables into pulleys as
shown in Figure 204. With all control cables in proper positions, install cable retainer (33, Figure
203) and cotter pin (32).

(4) Beneath the rear seat bottom at Fuselage Station 143.25. positicm rudder cables into pulleys as
shown in Figure 204. Willi all control cables in proper position, install cable retainer (22, Figure
203) and cotter pin (21).

(5| Aft of rear cabin bulkhead at Fuselage Station 181.632, position rudder cables into pulleys as
shown in Figure 204. With all control cables in proper positions, install cable retainer (12,1-igure
203)and cotter pin (II).

(6» Install aft rudder cables (4, Figure 203) into position and route through pulleys (7). Install pulleys
(6) and guards (5). Secure with bolts (5C). washers (5B),and nuts (5 U

27-2-1

Page 218
July 15/77

/••^l.

/"*™!\



/0^>\

J?P^V

FWD

RUDDER LH

ELEVATOR DOWN

AILERON LH WING

RUDDER TRIM LH

ELEVATOR TRIM LH

GRUMMAN AlMUPIHg^kiRQ AWAYmm

GA-7/COUGAR

MAINTENANCE MANUAL

11 F.S. 88.00

Control Cable Routing
Figure 204 (Sheet I of 2)

RUDDERRH

ELEVATOR UP

AILERON RH WING

RUDDER TRIM RH

ELEVATOR TRIM RH
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FWO

I S 181 632

RUDDER LH

ELEVATOR DOWN

RUDDER TRIM LH

ELEVATOR TRIM LH

Control Cable Routing
Figure 204 (Sheet 2 of 2)

- RUDDER RH

ELEVATOR UP

RUDDER TRIM RH
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(7) Install turnbuckles (2) on forward and aft rudder cables (3 and 4). Do not in.stall turnbuckle clips
(1) at this time.

(8) At rudder bellcrank (7, Figure 201) install clevises(6) and secure wilh bolt (5), washers(4 and 3),
nuts (2), and cotter pins (1).

(9) Check rudder and trim tab rigging. Refer lo Paragraph 15.

12. Rudder Trim Tab

A. Removal

(1) Remove rudder per Paragraph 1.

(2) At left-hand side of rudder, remove cotter pin (I, Figure 205). nut (2). washers (3 and 4). and boll
(5).

(3) Separate pushrod (6) from trim tab bellcrank (7). Remove push rod (6) from rudder.

(4) At right-hand side of rudder, remove hinge pin (8), and separate rudder hinge half (9) from trim
tab hinge half (10).

B. Installation

(1) At right-hand side of rudder, align trim tab hinge half (10, Figure 205) wilh rudderhinge half (9)
and install hinge pin (8). Stake hinge pin.

NOTE: Make sure to install push rod (6) so that adjustable end is aft.

(2) At left-hand side of rudder, install push rod (6) inlo rudder and align rod end wilh trim tab
bellcrank (7).

(3) Install bolt (5), washers (3 and 4), and nut (2). Do not install colter pin (1) at this time.

(4) Install rudder per Paragraph 1.

(5) Install cotter pin (1) after rigging check is complete.

13. Trim Tab Actuator and Drive Assembly

A. Removal

NOTE: The amount of rigging required can be minimized if the procedurebelow is followed closely.

(1) Using a rudder rigging fixture, set the rudder and rudder Iriin tab at 0 degree. Remove Ihe vertical
stabilizer access cover (Chapter 55). Mark a link on Ihe chain (38. Figure 203) and a corresponding
point on the sprocket for proper orientation at installation.

(2) Remove rudder per Paragraph I

(3) Remove aft fuselage access covers per Chapter 53. Remove locking clips (66. Figure 203) and
loosen rudder trim turnbuckles (67).
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DETAIL A DETAIL B

1. Cotter Pin

2. Nut

3. Washer
4. Washer

5. Bolt

Rudder Trim Tab Installation

Figure205

6. Push Rod

7. Trim Tab Bellcrank

8. Hinge Pin
9. Rudder Hinge Half

10. Trim Tab Hinge Half
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(4) At vertical stabilizer access opening, remove nut (44), washers (45), and bolt (46). Remove nuts
(53), washers (54 and55), andbolts (56).

(5) Slide trim tab actuator (52) aft andout of vertical stabilizer.

(6) Remove chain guard screws (39),washers (42),andnuts (40).

NOTE: If removal of chain (38) is not required, a short piece of wire or cord may be looped
around chain and secured to structure to hold chain in place.

(7) Remove rudder trim turnbuckles (67) and cotter pins (63) securing rudder trim cables (62).

(8) Tie a wire or cord to chain (38). Remove chain from sprocket and pass over free end of universal
joint. Lower chain into fuselage. Leave wire or cord in place for use during installation.

(9) Remove screws (41), washers (42), and nuts (40). Remove drive assembly (43) from aircraft.

(10) Remove clips (36) to separate rudder trimcables (37) from chain (38).

B. Installation

(1) Install drive assembly (43, Figure 203) and secure with nuts(40), washers (42), and screws (41).

NOTE: If a new chain (38) is installed, mark corresponding link usingold chainasa guide.

(2) Connect chain (38) to rudder trim cables (37) with clips (36).

(3) Pull chain (38) into position in vertical stabilizer and pass over free end of drive assembly. Install
chain on sprocket using marks on chain and sprocket made in Step A (1) as a guide.

(4) Turn sleeve end of trim tab actuator (52) until the clevis end dimension of 0.9 inch shown in
Figure 203 is obtained.

(5) Slide trim tab actuator (52)into place in vertical stabilizer, sliding sleeve over universal joint shaft.
Install bolts (56), washers (54 and 55), and nuts (53).

(6) Align holes andinstall bolt (46), washers (45),andnut (44).

(7) Install rudder trim turnbuckles (67). Do not install locking clips (66) or cotter pins (63) at this
time.

(8) Checkrudder andrudder trim rigging perParagraph 15.

14. Trim Cables

A. Removal

(1) Remove aft fuselage accesscovers per Chapter 53.
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(2) Remove locking clips (66, Figure 203) and rudder trim turnbuckles (67). Remove cotter pin (63).

CAUTION: PULL TRIM CABLE SLOWLY TO AVOID DAMAGE AS STOP IS CONTACTED.

(3) Pull either rudder trim cable (37) down slowly until stop is contacted. Remove clip (36) and
attach a wire or cord to end of chain (38).

(4) Pull remaining trim cable (37) down slowly until stop is contacted and remove clip (36). Remove
trim cables (37).

(5) In cabin, remove access panels and covers from centerand aft consolesasrequired to gainaccess to
rudder trim control and cables. Refer to Chapter 25.

(6) Remove lower panel of aft cabin bulkhead (17, Figure 203). Remove cotter pin (14) and cable
retainer (15). Pull rudder trim control cables(8) free of pulley.

(7) Pull aft end of passenger seat bottom up and forward to gain access to pulley poup at Fuselage
Station 137.50. Remove cotter pin (24) and cable retainer (23). PuU rudder trim control cables
(18) free of pulleys.

(8) Beneath elevator trim control at Fuselage Station 88.00, remove cotter pin (34) and cableretainer
(35). Pullrudder trim control cables(28) free of pulleys.

NOTE: Remove aileron trim control knob and linkage components as required to pin access
to rudder trim wheel. Refer to Section 27-1-1.

(9) At bottom of rudder trim wheel, remove safety wire,bolt (76), washer (77), and spacer (78). Pull
rudder trim wheel (74) aft and out of forward console.

(10) Remove safety wire from retainer (75) and release ruddercables (69 and 71). Remove cotter pins
(70,72, and 73).

NOTE: Due to limited access to the aft fuselage and other areas through which the trim cables
pass, a wire or cord should be attached to each cable end and pulled into position as
the existing cablesare removed.

(11) Tie a wire or cord to each rudder trim cable at forward console.

(12) At aft fuselage access opening, pull rudder trimcables aft andout of aircraft. Disconnect pull wires
or cords and leave in place.

B. Installation

NOTE: Lubricate cables in pulley contact areas with commercial grade paraffin before installation.

(1) At aft fuselage access opening, attach pull wires or cords to rudder trim cables and pullcables into
position. Allow sufficient free cable at forward console for winding on drumof rudder trim wheel
(74, Figure 203).
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(2) In forward console, install left and right rudder trim cables (69 and 71) into pulleys and secure
with cotter pins (70,72, and 73).

(3) Beginning at top of trim wheel, wind free end of right-hand rudder trim cable around drum 3-1 /4
coilsin a clockwise direction when viewed from top of trim wheel. See Detail G, Figure 203.

(4) Beginning at bottom of trim wheel, wind free end of left-hand rudder trim cable around drum
3-1/4 coils in a counterclockwise direction when viewed from top of trim wheel. See Detail G,
Figure 203.

(5) Install cable ends into retainer (75, Figure 203) and secure with lock wire.

(6) Install spacer (78) in rudder trim wheel (74). Install rudder trim wheel in proper position and
secure with washer (77) and bolt (76).

(7) Beneath elevator trim control wheel at Fuselage Station 88.00 (26. Figure 203), route rudder
cables asshown in Figure 204. Install cable retainer (35, Figure 203), and cotter pin (34).

(8) Pull aft end of passenger seat bottom up and forward to gain access to pulley poup at Fuselage
Station 137.50. Route cables as shown in Figure 204. Install cable retainer (25) and cotter pin
(24).

(9) At Fuselage Station 181.632, route rudder cables as shown in Figure 204. Install cable retainer
(15, Figure 203) and cotter pin (14).

(10) At aft fuselage access, route rudder trim cables (62) through pulleys in trim pulley bracket (61)
and secure with cotter pin (63).

(11) Secure rudder trim cable (37) to chain (38) with clip(36).

CAUTION: PULL WIRE OR CORD SLOWLY TO AVOID DAMAGE TO STOP.

(12) Pull wire or cord, Step A (3) down until stop is contacted. Remove wire or cordand secure other
rudder trim cable (37) to chain (38).

(13) Secure right and left rudder trim cables together with turnbuckles (67 and 68). Do not install
locking clips (66) at this time.

(14) Rig rudder and rudder trim system per Paragraph 15.

15. Rudder and Trim System RiggingCheck

A. Rudder Control System

(1) With the nose wheel parallel to the aircraft centeriine, inspect the steering cables andbungees for
slack or excess tension. No slack should be evident and cable tension should not exceed 15

pounds.

NOTE: Rigging fixture part numbers are given in Section 27-0.

(2) Using a rudder rigging fixture, set the rudder trailing edge at 0 degree. Rudder should remain at 0
degree when rudder pedals are releasedand rudder pedals should be aligned with each other.
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(3) Depress left rudder pedal until stop is contacted and note reading on rigging fixture. Reading
should be 40 + 2 degrees.

(4) Depress right rudder pedal until stop is contacted and note reading on rigging fixture. Reading
should be 40 + 2 degrees.

B. Rudder Trim System

NOTE: Rudder must be clamped at 0 degree before trim tab readings are taken. Refer to Section
27-0 for rigging Fixture part numbers.

(1) Using a rudder rigging fixture, set the rudder trailing edgeat 0 degree.

(2) Rotate the trim wheel until the stop is contacted. Trim tab reading should be 15 + 1.5 degrees.

(3) Rotate the trim wheel until the other stop is contacted. Trim tab reading should be 15 + 1.5
degrees.

16. Rudder and Trim System RiggingProcedures

Rudder and trim rigging should be performed at an ambient temperature that is average for the area in which
the aircraft is usually operated. If rigging must be done with the temperature above or below normal, it is
recommended that cable tension be measured and adjusted asnecessary when temperature returns to normal.
Refer to Section 274) for rigging fixture part numbers.

A. Rudder Control System

(1) Remove aft fuselage access covers and tail cone perChapter 53.

(2) With link assembly attached, pull right-hand pedal to stop, align left-hand pedal bar, and adjust
push rods to match.

(3) Install a rig pin through rig pin holes in mountingbrackets and both rudder pedal bellcranks. See
Figure 206.

(4) With the nose wheel parallel to the aircraft centeriine, adjust the steering bungee turnbuckles in
the nose wheel well as necessary to take out the slack or reduce tension to less than 15 pounds.
The tension on the two steeringcables shouldbe approximatelyequal.

(5) Adjust clevis ends of brake cylinders as necessary to align pedals. Nominal distance between
mounting holesis 8 inches. See Figure 206.

(6) With rig pin still installed, use a rudder rigging fixture (Figure 207) to measure rudder position. If
required, loosen rudder turnbuckles (2, Figure 203) andset rudderat 0 degree.

(7) Using a tensiometer, set rudder cable tension at 25 + 5 pounds. Make sure rudder is still at 0
degree. Install turnbuckle clips(1, Figure 203).

(8) Remove rig pins installed in Step (2).
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Rudder and Brake Control Rigging
Figure206
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Rudder RiggingFixture
Figure207

(9) With rudder rigging fixture installed, deflect rudder until rudder bellcrank arm contacts stop as
shown in Figure 208. Note reading on rigging fixture. Reading should be 40 + 2 degrees.

(10) If rudder travel is not within limits, loosen bolt and nut securing eccentric rudder stop. Turn stop
to a position thatwill limitrudder travel to 40+2 degrees..

(11) Repeat Steps (9)and (10)above withrudder deflected in opposite direction.

(12) Install tail cone and aft fuselage access covers per Chapter 53.

Rudder Trim System

(1) Rigrudder control system per Steps A (1) through (11).

(2) Remove cover from rudder trim wheel housing. Rotate trim wheel until stopiscontacted.

(3) Rotate trim wheel in opposite direction 2-1/2 turns to the position shown in Figure 209. Make
sure the cable coils lie evenly as shown and do not crosseach other. There must be 3-1/4 turns of
cable above and below retainer.

27-2-1

Page 228
July 15/77



Jl^\

BOLT

ECCENTRIC RUDDER STOP

GRUMMAN AMBmSAM AWlA^/mi

GA-7/COUGAR

MAINTENANCE MANUAL

Rudder Bellcrank Stops
Figure 208

RUDDER BELLCRANK

NOTE: CLIP MUST FACE AFT.

Rudder Trim Wheel Neutral Position

Figure 209
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(4) At aft fuselage access opening, remove locking clips (66, Figure 203) and rudder trim turnbuckles
(67). Tie a cord or wire to free end of eachaft ruddertrim cable.

NOTE: Cut a piece of aluminum, phenolic, welding rod, or other suitable material to a length
of 0.90 inch to position actuator.

(5) With the rudder in the full right position, determine the length of actuator arm. See Figure 210.

(6) If required, remove access cover from vertical stabilizer androtate chain andsprocket to obtain an
actuator arm measurement of 0.90 inch.

(7) At aft fuselage access opening, hold aft rudder trim cables together and measure offset at cable
ends as shown in Figure 211.

(8) If required, remove chain guard screws (Figure 210) and reposition chain onsprocket to obtain an
offset of 1.4 inches. Do not allowsprocket to turn while repositioning chain.

(9) Install rudder trim turnbuckles (67, Figure 203). Tighten turnbuckles equally to obtain areading
of 15 + 3 poundson a tensiometer. Install locking dips (66).

CHAIN AND SPROCKET

CHAIN GUARD SCREW

COLLAR I

UNIVERSAL JOINT

Rudder Trim Actuator

Figure 210

PUSHROD

ACTUATOR ARM
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1.4"

AFT

LH.

Rudder Trim Cables - View Looking Up
Figure 211

Pq

R.H.
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^
(10) Install a rig pin through rig pin holes in mounting brackets and both rudder pedal bellcranks as ^

shown in Figure 206.

(11) Use a rudder trim tab rigging fixture to determine the rudder trim tab position. Adjust length of
rudder trim tab push rod as required to obtain a reading of 0 degree.

(12) Rotate rudder trim wheel to both extremes of travel, noting reading at both stops. Readings
should be 15 ± 1.5 degrees.

(13) Install access covers on vertical stabilizer and aft fuselage. Remove rig pin from rudder pedal
bellcrank. Install cover on rudder trim wheel.

17. Cleaning and Painting

CAUTION: PAINTING ANY CONTROL SURFACE MAY CAUSE AN UNDERBALANCED CONDITION.

CHECK BALANCE AFTER PAINTING.

Refer to Chapter 20 for cleaning and painting instructions.

18. Bearing Inspection and Replacement

A. Remove rudder in accordance with Paragraph 1.

B. Inspect bearings per Section 27-1-1.

C. Install rudder in accordance with Paragraph I. )

19. Rudder BalancingProcedures

Refer to Section 27-1-1 for control surface balancing procedures.
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ELEVATOR AND TAB - DESCRIPTION/OPERATION

1. General (See Figure 1.)

Pitch control for the GA-7/Cougar is by means of two conventional elevators hinged to the trailing edges of
the horizontal stabilizers. Control of the elevators is by fore-and-aft motion of the control wheel. If the dual
control option is installed,an additional control wheel is provided at the copilot's station.

A hinged, adjustable trim tab is mounted in the trailing edge of the right-hand elevator. Trim tab position is
controlled by meansof a trim wheel mounted in the aft console between the pilot's and copilot's seats.

Counterbalance for the elevator control system is provided by a bob weight and down spring installation
located beneath the left-hand floor in the nose baggage compartment.

2. Elevators

Each elevator is basically a bonded structure composed of ribs, spars, skin, torque tube, and tip cap. The
trailing edge of the right-hand elevator contains the hinged trim tab. The torquetube andskin are joined to the
ribs and spars to form a rigid structure that can be positioned by a bellcrank which is bolted to the inboard
end of the torque tube. The elevator counterweight is located beneath the tip cap at the forward edge.

Each elevator is supported at three hinge (joints by hearings, one each at the outboard, center, and inboard
ribs. The plastic elevator tip capis secured to the outboard rib by clip nuts, screws, and washers.

3. Elevator Controls

As the control wheel is moved fore and aft, the displacement is transmitted by a push rod to the elevator
control bellcrank located forward of the rudder pedals. The elevator control bellcrank in turn operates the up
and down elevator cables which transmit the control wheel displacement to the aft elevator bellcrank located
in the aft fuselage. Two push rods, connected to the aft elevator bellcrank, transmit the motion to a cor
responding horn attached to each elevator.

A system of pulleys routes the elevator cables fore and aft. Two turnbuckles, accessible through the aft
fuselage access panels, provide a means to adjust cable tension. Adjustable control stops are provided at the
elevator horns lo permit adjustable limits for elevator travel. Two rig pin positions are provided as an aid in
elevator system rigging: one at each elevator bellcrank.

4. Elevator Trim Tab (See Figure 2.)

The elevator trim tab is a bonded structure composed of ribs, spars, andskin. The trim tab forms the inboard
portion of the elevator trailing edge, and is connected to the elevator with a piano hinge. A pair of bonis
extending from the under side of the trim tab are connected to the control system by an adjustable push rod
extending through the elevator structure.

5. Elevator Trim Tab Controls (See Figure 2.)

As the elevator trim tab control wheel is rotated, its angular displacement is transmitted to a chain and
sprocket located within the right-hand fin by a drum,cables, and idler pulleys. Rotating the sprocket changes
the effective length of the actuator assembly, and positions the trim tab by means of a push rod in the
elevator. Trim tab travel is limited by stops at either end of the trim tab wheel travel.
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ROTATED 180"

DETAIL A

DETAIL C

Elevator Control System
Figure 1

DETAIL B
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DETAIL A

DETAIL C

Elevator Trim System
Figure 2
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Control Column (See Figure 3.)

The control column is .1 Y-type column connected to ihe cabin floor b> brackets containing TFF.-lined.
self-aligning bearings. The control wheel shaft is cminected lo the aileron cablet by a system of chain and
sprockets connected through aspring-loaded bungee to provide control return to neutral and aileron trim. The
control wheel shaft is provided with a universal coupling to maintain the control wheel shaft hori/ontal in any
point of I'orc-.iihl all conirnl column position, yet allowing control wheel rotation to be transmitted to the
sprocket.

Stall Warning System (See I inure 4.)

The electrically-operated stall warning system provides an aural warning of an impending stall approximately 4
to 9 knots (4 lo 10 miles per hour) above stall speed. The system is composed of two stall sensor switches hi
the right wing outboard of the engine, a stall warning horn mounted on the cabin wall forward of the
instrument panel, and a cam-actuated flap position detector niicroswilch adjacent lo the Hap torque tube.
Power for the system is provided by the STALL WARNING circuit breaker on the instrument panel.

As stall conditions are approached, the changing angle of attack reaches a point where the stall sensor switch
vane is raised, closing Ihe switch, providing a ground return for the horn. Positive voltage from the main bus is
supplied through the Hap position detector switch to Ihe positive tcimiiial of the horn, causing it lo sound as
long :i-. the stall sensor switch remains closed.

Two stall detector switches are provided for differences in aircraft High I characteristics with the flaps up or
down. With Ihe Haps retracted (0 degree to 4 degrees), the outboard stall detector switch in the right wing is ^_^^
monitored. Wilh Ihe Haps extended (5 degrees to 30 degrees), the inboard stall detector switch in the right ^\
wing is monitored.
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Control Column

Figure 3
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STALL SENSOR SWITCHES

ACCESS COVER

Stall Warning System
Figure 4

STALL WARNING HORN
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ELEVATOR AND TAB - MAINTENANCE PRACTICES

1. Elevator (See Figure 201.)

A. Removal

NOTE: To facilitate the removal of elevators and to reduce the possibility of aircraft structural
damage, apply aliberal amount ofpenetrating oil to hinge points and attaching parts 4hours
prior to removal and again immediately before removal if signs ofcorrosion are noted.

(1) Remove tail cone assembly per Chapter 53. Remove aft fuselage access covers per Chapter 53.

NOTE: Elevator removal and installation can be accomplished without disturbing the rigging as
long as push rod lengths, cable turnbuckles, and stop adjustments are notdisturbed.

(2) Install the control wheel lock in the control column. Forward ofthe rudder pedak, install arig pin
through the rig pin holes inthemounting brackets and bellcranks.

(3) Atthe aft fuselage access opening, install arig pin in the aft elevator bellcrank rig pin hole.

CAUTION: PROVIDE A MEANS OF SUPPORT FOR ELEVATORS DURING REMOVAL AND
INSTALLATION TO AVOID STRESS AND POSSIBLE MISALIGNMENT OR
DAMAGE TO HINGES, STOPS, AND OTHER ELEVATOR COMPONENTS.

(4) Remove nut (I, Figure 201), washer (2), and bolt (3). Separate push rod assembly (5) from hom
(6) andremove washers (4).

(5) Remove nut (7), washers (8), and bolt (9). Remove horn (6) from torque tube (10).

NOTE: Step (6) applies to the right-hand elevator only. Push elevator up to expose access
openings beneathelevator at leading edge.

(6) Remove cotter pin (12), nut (13), washer (14), and bolt (15). Separate trim tab push rod (18)
from actuator clevis (17) by raising trim tab. Remove washers (16).

(7) At inboard hinge point, remove cotter pin (19), nut (20), washers (21), and bolt (26). Remove
washers (23 and 25).

(8) At center hinge point, remove cotter pin (27), nut (28), washers (29), and bolt (34). Remove
washers (31 and 331

(9) At outboard hinge point, remove lock wire (35). Remove bolt (36) and washers (37 and 39).
Remove elevator from aircraft.
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Elevator Removal and Installation D ETAIL E
Figure 201 (Sheet 1 of 2)
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1. Nut 15. Bolt 29. Washer

2. Washer 16. Washer 30. Bearing Bracket Assembly
3. Bolt 17. Actuator Clevis 31. Washer

4. Washer 18. Trim Tab Push Rod 32. Elevator Hinge
5. Push Rod Assembly 19. Cotter Pin 33. Washer

6. Horn 20. Nut 34. Bolt

7. Nut 21. Washer 35. Lock Wire

8. Washer 22. Bearing Bracket Assembly 36. Bolt

9. Bolt 23. Washer 37. Washer

10. Torque Tube 24. Elevator Hinge 38. Bearing Bracket Assembly
11. Elevator Stop Assembly 25. Washer 39. Washer

12. Cotter Pin 26. Bolt 40. Elevator

13. Nut 27. Cotter Pin 41. Nut Plate

14. Washer 28. Nut

Elevator Removal and Installation

Figure 201 (Sheet 2 of 2)

Installation

CAUTION: PROVIDE A MEANS OF SUPPORT FOR ELEVATORS DURING REMOVAL AND IN

STALLATION TO AVOID STRESS AND POSSIBLE MISALIGNMENT OR DAMAGE TO

HINGES, STOPS, AND OTHER ELEVATOR COMPONENTS.

(1) Move elevator assembly into position and provide support. Install washer (37, Figure 201) on bolt
(36). Insert bolt (36) through bearing bracket assembly (38) and washers (39), and into nut plate
(41) in elevator. Tighten securely and install lock wire (35).

(2) Install washer (33) on bolt (34). Insert bolt (34) through elevator hinge (32), washer (31), bearing
bracket assembly (30), and washers (29).

(3) Install nut (28) and cotter pin (27).

(4) Install washer (25) on bolt (26). Insert bolt (26) through elevator hinge (24), washer (23), bearing
bracket assembly (22), and washers (21).

(5) Install nut (20) and cotter pin (19).

(6) Install washers (16) and trim tab push rod (18) into actuator clevis (17). Install bolt (15), washer
(14), and nut (13). Install cotter pin (12).

(7) Install horn (6) on torque tube (10). Install washer (8) on bolt (9). Insert bolt (9) through horn (6)
and torque tube (10). Install washer (8) and nut (7).

(8) Install washers (4) and push rod assembly (5) into horn (6). Install bolt (3), washer (2), and nut
(1).

(9) Remove rig pins and control lock. Perform a riggingcheck per Paragraph 11.
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Control Column Push Rod (See Figure202.)

A. Removal

(1) Install control wheel lock. Install rig pin through front bellcranks and support brackets.

(2) Removeleft-hand nosecowling perChapter 53. Provide a woodenblock or other suitable means to
support bob weight in position.

(3) At control column (11, Figure 202), remove cotter pin (1),nut (2),washer (3),and bolt (4).

(4) At elevator control bellcrank (9), remove cotter pin(5), nut (6), washer (7), andbolt (8). Remove
control column pushrod (1) and bob weight pushrod (11).

B. Installation

NOTE: With control wheel lock and front bellcrank rig pin installed, adjust length of control column
pushrod (10, Figure 202) asrequired to install bolts (4 and 8).

(1) Place control column push rod (10) and bob weight push rod (11) into position between elevator
control bellcrank (9) and control column (12). Install bolts (4 and 8).

(2) Install washer (7), nut (6), and cotter pin (5).

(3) Install washer(3), nut (2), and cotter pin (1).

(4) Remove rig pin and control wheel lock.

(5) Install left-hand nose cowling per Chapter 53.

ElevatorControl Bellcrank (See Figure203.)

A. Removal

(1) Install control wheel lock. Remove aft fuselage access covers and relieve tension on elevator cables
at turnbuckles.

(2) Remove cotter pin (1), nut (2), washer (3), and bolt (4). Remove elevator control push rod (5)
from elevator control bellcranks (6).

(3) Remove cotter pin (7), nut (8), washer (9),and bolt(10). Remove elevator down cable (11) from
elevator control bellcrank (6).

(4) Remove cotter pin (12), nut (13), washer (14), andbolt (15). Removeelevator up cable (16) from
elevator control bellcrank (6).

(5) Remove bellcrank assembly per Section 27-2-1.
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1. Cotter Pin

2. Nut

3. Washer

4. Bolt

5. Cotter Pin

6. Nut

7. Washer

8. Bolt

9. Elevator Control Bellcrank

10. Control Column Push Rod

11. Bob Weight Push Rod
12. Control Column

Control Column Push Rod

Figure 202
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1. Cotter Pin 9. Washer

2. Nut 10. Bolt
3. Washer 11. Elevator Down Cable
4. Bolt 12. Cotter Pin
5. Elevator Control Push Rod 13. Nut

6. Elevator Control Bellcrank 14. Washer
7. Cotter Pin 15. Bolt

8. Nut 16. Elevator Up Cable

Elevator Control Bellcrank

Figure203
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B. Installation

(1) Install bellcrank assembly perSection 27-2-1.

(2) Place elevator up cable (16, Figure 203) in horn of elevator control bellcrank (6). Install bolt (15),
washer (14), nut (13), and cotter pin (12).

(3) Place elevator down cable (11) in horn of elevator control bellcrank (6). Install bolt (10), washer
(9), nut (8), and cotter pin (7).

(4) Place elevator control push rod (5) in horn of elevator control bellcrank (6). Install bolt (4),
washer (3), nut (2), and cotter pin (1).

(5) Install rig pin through front bellcranks and support brackets. In aft fuselage, install rig pin in
elevator bellcrank.

(6) Tighten turnbuckles asrequired to obtain a tensiometer reading of 35 + 5 pounds. Remove rig pins
and control lock. Install aft fuselage access covers.

Aft Elevator Bellcrank(See Figure 204.)

A. Removal

(1) Install control wheel lock. Install rigpin through front bellcranks and support brackets.

(2) Remove aft fuselage access covers and relieve cable tension at elevator turnbuckles. Install rig pin
at aft elevatorbellcrank (6, Figure 204).

(3) Remove cotter pin (1), nut (2), washers (3), and bolt (4). Remove up elevator cable (5) fromaft
elevator bellcrank (6).

(4) Remove cotter pin (7), nut (8), washers (9), and bolt (10). Remove down elevatorcable(11) from
aft elevator bellcrank (6).

(5) Remove cotter pin (12), nut (13), washers (14), and bolt (15). Remove left elevator push rod (16)
from aft elevator bellcrank (6).

(6) Remove cotter pin (17), nut (18), washers (19), and bolt (20). Remove right elevator push rod
(21) from aft elevator bellcrank (6).

(7) Remove nut (22), washer (23), and bolt (24). Remove aft elevator bellcrank (6). If required,
remove bearings (25) with a bearing puller.

B. Installation

NOTE: Do not install cotter pins (1,7,12, and 17, Figure 204) until rigging check is completed.

(1) Install bearings (25) in aft elevator bellcrank (6). Install aft elevator bellcrank (6) in mounting
brackets (26) fitting groove in rig pin arm over rig pin (27). Secure with bolt (24), washer (23),
and nut (22).
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19 17

1. Cotter Pin 15. Bolt

2. Nut 16. Left Elevator Push Rod

3. Washer 17. Cotter Pin

4. Bolt 18. Nut

5. Up Elevator Cable 19. Washer

6. Aft Elevator Bellcrank 20. Bolt

7. Cotter Pin 21. Right Elevator Push Rod
8. Nut 22. Nut

9. Washer 23. Washer

10. Bolt 24. Bolt

11. Down Elevator Cable 25. Bearing
12. Cotter Pin 26. Mounting Bracket
13. Nut 27. Rig Pin
14. Washer

Aft Elevator Bellcrank

Figure 204
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(2) Install right elevator push rod (21) into aft elevator bellcrank (6). Secure with bolt (20), washers
(19), and nut (18).

(3) Install left elevator push rod (16) into aft elevator bellcrank (6). Secure with bolt (15), washers
(14), and nut (13).

(4) Install down elevator cable (11) into aft elevator bellcrank (6). Secure with bolt (10), washers (9),
and nut (8).

(5) Install up elevator cable (5) into aft elevator bellcrank (6). Secure with bolt (4), washers (3), and
nut (2).

(6) With control wheel lock and both rig pins in place, support bob weight and tighten elevator cables
to 35± 5 pounds as measured with a tensiometer. Cable tensions should be nearly equal.

(7) Perform a rigging check in accordance with Paragraph 11. Rig asrequired.

(8) Install cotter pins (1,7,12, and 17,Figure 204).

(9) Remove control lock and rig pins. Install aft fuselage covers perChapter 53.

5. Elevator Push Rods (See Figure 205.)

A. Removal

(1) Install control wheel lock. Install rig pin through front bellcranks and support brackets.

(2) Remove aft fuselage access covers and install rig pin at aft elevator bellcrank (II, Figure 205).

(3) Remove tail cone assembly perChapter53.

(4) At aft elevator bellcrank (5, Figure 205), remove cotter pin (1), nut (2), washer (3), and bolt (4).
Separate elevator push rod (6) from aft elevator bellcrank (5).

(5) Remove nut (7), washer (8), and bolt (9). Separate elevator push rod (6) from elevator horn (10).
Pull elevator push rod aft and out of fuselage.

B. Installation

(1) Install elevator push rod (6. Figure 205) through aft fuselage.

(2) Install aft end ofelevator push rod (6) into elevator horn (10). Secure with bolt (9), washers (8),
and nut (7).

(3) Install forward end of elevator push rod (6) into aft elevator bellcrank. Secure with bolt (4),
washers (3), and nut (2). Donot install cotter pin (1) at this time.

(4) Perform an elevator rigging check per Paragraph 11. Rig as required.

(5) Install cotter pin (I, Figure 205). Install tail cone assembly per Chapter 53. Install aft fuselage
access covers per Chapter 53.
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3B43

1. Cotter Pin 7. Nut

2. Nut 8. Washer

3. Washer 9. Bolt

4. Bolt 10. Elevator Hom
5. Aft Elevator Bellcrank 11. Rig Pin
6. Elevator Push Rod

Elevator Push Rods

Figure205
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6. Elevator Cables (See Figure 206.)

A. Removal

NOTE: Elevator cable removal and installation can be accomplished without disturbing the rigging if
the following procedure is followed closely.

(1) Install the control wheel lock.

(2) Remove access covers and panels from center console as required togain access toelevator cables
and pulley groups.

(3) Remove aft fuselage access covers. Install arig pin intheaft elevator bellcrank and brackets.

(4) Remove locking clipsand turnbuckles from elevatorcontrol cables.

NOTE: Due to limited access to the aft fuselage and other areas through which the elevator
cables pass, a wire or cord should be attached to the aft cable end and pulled into
position as the existing cable is removed.

(5) Attach a wire or cord to each elevator cable.

(6) Remove lower panel ofaft cabin bulkhead (10, Figure 206) by pulling forward. Remove cotter pin
(4)and cable retainer (5). Pull elevator control cables (3) free of pulleys (6).

(7) Pull aft end of passenger seat bottom up and forward to gain access to pulley group at Fuselage
Station 143.25. Remove cotter pin (12) and cable retainer (13). Pull elevator control cables (3)
free of pulleys (11).

(8) Beneath elevator trim control at Fuselage Station 88.00, remove cotter pin (20) and cable retainer
(21). PuU elevator cables free of pulleys.

(9) At elevator bellcrank, remove cotter pin (7, Figure 203), nut (8), washer (9), and bolt (10).
Remove elevator down cable (11) from elevator control bellcrank (6).

(10) Remove cotter pin (12), nut(13), washer (14), and bolt(15). Remove elevator upcable (16) from
elevatorcontrol bellcrank(6).

(11) Pull elevator cables forward into passenger compartment. Disconnect pull wires orcords and leave
in place.

B. Installation

NOTE: Lubricate cables in pulley contact areas with commercial grade paraffin before installation.

(1) Attachelevator cables to the pull wires orcords. Pull cables into position.

(2) Install elevator up cable (16, Figure 203) on elevator control bellcrank (6). Secure with bolt (15),
washer (14), nut (13), and cotter pin (12).
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Elevator Cable System
Figure 206 (Sheet 1 of 2)
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1. Rudder Trim Control Cable 13. Cable Retainer

2. Forward Rudder Cable 14. Pulley
3. Elevator Control Cable 15. Cotter Pin

4. Cotter Pin 16. Cable Retainer

5. Cable Retainer 17. Elevator Trim Wheel

6. Pulley 18. Elevator Trim Control Cable

7. Cotter Pin 19. Aileron Cable

8. Cable Retainer 20. Cotter Pin

9. Pulley 21. Cable Retainer

10. Aft Cabin Bulkhead 22. Cotter Pin

11. Pulley 23J Cable Retainer

12. Cotter Pin

Elevator Cable System
Figure 206 (Sheet 2 of 2)
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(3) Install elevator down cable (11) on elevator control bellcrank (6). Secure with bolt (10), washer
(9), nut (8), and cotter pin (7).

(4) Beneath elevator trim control at'Fuselage Station 88.00, install elevator cables into pulleys as
shown in Figure 207. Install cable retainer (21, Figure 206) and cotter pin (20).

(5) Beneath rear passenger seat well at Fuselage Station 143.25, install elevator control cables into
pulleys as shown inFigure 207. Install cable retainer (13, Figure 206) and cotter pin (12).

(6) At Fuselage Station 181.632, install elevator cables into pulleys as shown in Figure 207. Install
cable retainer (5, Figure 206) andcotter pin(4).

(7) Install turnbuckles on elevator control cables. Tighten as required to obtain a reading of 35 + 5
poundson a tensiometer. Install locking clips.

(8) Remove control wheel lock and rig pins. Perform a rigging check per Paragraph 11 and rig as
necessary.

(9) Install aft fuselage access covers. Install lower panel of aft cabin bulkhead.

(10) Installaccess cover on center console.

Trim Tab

A. Removal

(1) Remove elevator per Paragraph 1.

(2) At lower side of elevator, remove cotter pin (1, Figure 208), nut (2),washers (3 and 4), and bolt
(5). Removeelevator trim pushrod (6).

(3) At upper side of elevator, remove hinge pin (8). Remove trim tab (9) from elevator (10).

B. Installation

(1) Align hinges on elevator (10, Figure 208) and elevator trim tab (9). Install hinge pin (8)and stake.

NOTE: Install elevatortrim pushrod with adjustable end aft.

(2) Install elevator trim push rod (6)inelevator (10). Secure with bolt(5), washer (4), washer (3), and
nut (2). Do not installcotter pin (1) at this time.

(3) Install elevator per Paragraph 1.

(4) Perform an elevatorrigging check per Paragraph 11 and rigas required.

(5) Install cotter pin(1, Figure 208).
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RUDDER LH

. ELEVATOR DOWN

RUDDER TRIM LH

ELEVATOR TRIM LH

Control Cable Routing
Figure 207 (Sheet 1 of 2)

F.S. 137.50

F.S. 143.25

s

F.S. 181.632

RUDDER RH

ELEVATOR UP

RUDDER TRIM RH

ELEVATOR TRIM RH
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AILERON LH WING
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Control Cable Routing
Figure 207 (Sheet 2 of 2)

F.S. 88.00

RUDDER RH

ELEVATOR UP

AILERON RH WING

RUDDER TRIM RH

ELEVATOR TRIM RH
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1.

2.

3.

4.

5.

Cotter Pin

Nut

Washer

Washer

Bolt

6. Elevator Trim Push Rod

7. Elevator Trim Horn

8. Hinge Pin
9. Trim Tab

10. Elevator

Elevator Trim Tab Installation

Figure 208

27-3-1

Page 217
July 15/77



GRUMMAN ^GMHII^OIg^fl zSviyOZ^YOOtM
GA-7/COUGAR

MAINTENANCE MANUAL

8. Trim Tab Actuator and Drive Assembly

A. Removal

NOTE: The amount of riggingrequired can be minimized if the procedure below is followed closely.
Refer to Section 274) for rigging fixture part numbers.

(1) Using an elevator rigging fixture, set the elevatorat 0 degree.Usean elevator tab rigging fixture to
set the tab at 0 degree.

(2) Beneath the right-hand horizontal stabilizer, removethe accesscover and mark a link on the chain
(4, Figure 209) and a corresponding point on the sprocket (12) for proper orientation at
installation.

(3) Push the right-hand elevator up to expose the access openingsat the elevator leadingedge. Remove
cotter pin (12, Figure 201), nut (13), washer (14), and bolt (15). Separate actuator clevis (17)
from trim tab push rod (18) and remove washers (16).

(4) Remove aft fuselage access covers per Chapter 53. Remove locking clips (1, Figure 209) and
elevator trim turnbuckles (2).

(5) At trim pulley bracket (3), remove cotter pins (4) securing aft elevator trim cables (5).

(6) At horizontal stabilizer access opening, loosen nut (6), slide chain guard (7)aft to free chain, and
retighten nut.

NOTE: If removal of chain (8) is not required, a short piece of wire or cord may be looped
around chain and secured to structure to hold chain in place.

(7) Tie a wire or cord to chain (8). Remove chain from sprocket at fuselage access opening. Pull
elevator trim cables (5) and attached chain (8) into fuselage. Remove wire or cord and leave in
place. Remove clips (9) to separate chain (8) from elevator trimcables.

(8) Remove screws (10)and washers (11). Remove drive assembly (12) from aircraft.

B. Installation

(1) Turn sprocket (13, Figure 209) asrequired to obtain thedimension shown in Figure 210.

(2) Install drive assembly (12, Figure 209)and secure with screws (10)and washers (11).

(3) Inaft fuselage, attachends of elevator trim cables (5) to chain (8) using clips (9).

(4) Attach chain (8) to wire or cord and pull through horizontal stabilizer until accessible through the
horizontal stabilizer access opening. Remove wire or cord.

(5) Install chain (8) on sprocket (13), using marks made in Step A(2). Loosen nut (6) and slide chain
guard forward untilchain iscontacted, then aft approximately 0.06inch. Tighten nut (6).

(6) At aft fuselage opening, route cables through pulleys on aft fuselage bulkhead asshown in Figure
211.
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1. LockingClip
2. Elevator Trim Turnbuckle
3. Trim Pulley Bracket
4. Cotter Pin

5. Elevator Trim Cable

6. Nut

7. Chain Guard

12 8 10,11

8. Chain

9. Clip
10. Screw

11. Washer

12. Drive Assembly
13. Sprocket

Trim Tab Actuator and Drive Assembly
Figure 209
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DriveAssembly Prerigging
Figure 210

ElevatorTrim CableRouting
Figure 211
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(7) Install cotter pins (4, Figure 209). Install turnbuckles (2) and tighten as required to obtain a
readingof 15 + 3 pounds on a tensiometer. Do not install locking clips (1) at this time.

(8) Push the right-hand elevator up to expose the access openings at the elevatorleading edge. Install
trim tab push rod (18, Figure 201) into actuator clevis (17). Install washers (16), bolt (15), washer
(14), and nut (13). Do not install cotter pin (12) at this time.

(9) Perform an elevator rigging check per Paragraph 11 and rigas required.

(10) Install cotter pin (12, Figure 201) and locking clips (1, Figure 209). Installaccess coversbeneath
the right-hand horizontal stabilizerand aft fuselage.

9. Trim Control and Cables

A. Removal

(1) Remove aft fuselage access coversper Chapter53.

(2) Remove locking clips (1, Figure 209) and elevatortrim turnbuckles (2). At trim pulley bracket (3),
remove cotter pins (4).

CAUTION: PULL TRIM CABLE SLOWLY TO AVOID DAMAGE TO STOP.

(3) Pull either elevator trim cable (5) slowly until stop is contacted. Remove clip (9) and attach a wire
or cord to end of chain (8).

(4) Pull remaining elevator trim cable (5) slowly until stop is contacted. Remove clip (9). Remove
elevator trim cables (5).

(5) In cabin, remove access panels and covers from aft console as required to gain access to elevator
trim control and cables. Refer to Chapter 25.

(6) Remove lower panel of aft cabin bulkhead (10, Figure 206). Remove cotter pin (7) and cable
retainer(8). Pullelevator trim cables (18) free of pulleys.

(7) Pull aft end of rear passenger seat bottom up and forward to gain access to pulley group at
Fuselage Station 137.50. Remove cotter pin (15) and cableretainer (16). Pull elevatortrim control
cables (18) free of pulleys.

(8) Beneath elevator trim control at Fuselage Station 88.00, remove cotter pin (22) and cableretainer
(23). Pull elevatortrim control cables (18) free of pulleys.

(9) At elevator trim wheel (1, Figure 212) removelock wire (3), bolt (6), and washer(5). Pullelevator
trim wheel (1) up and out of center console.

(10) Remove sleeve (4). Remove lock wire (3) from retainer (2) and release cables.

NOTE: Due to limited access to the aft fuselage and other areas through which the trim cables
pass,a wire or cord should be attached to each cable end and pulled into position as
the existing cables are removed.
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1. Elevator Trim Wheel 4. Sleeve

2. Cable Retainer 5. Washer

3. Lock Wire 6. Bolt

Elevator Trim Wheel Installation - View Looking Down
Figure 212

3833
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(11) Tie a wire or cord to each elevator trim control cable at aft console.

(12) At aft fuselage access opening, pull cables aft and out of aircraft. Disconnect pull wires or cords
and leave in place.

Installation

NOTE: Lubricate cables in pulley contact areas with commercial grade paraffin before installation.

(1) At aft fuselage access opening, attach pull wires or cords to elevator trim control cables and pull
cables into position. Allow sufficient free cable at forward ends for winding on drum of elevator
trim wheel.

(2) Beginning at left-hand side of trim wheel, wind free end of left-hand elevator trim control cable
around drum 3-1/4 coils in a clockwise direction when viewed from left-hand side of trim wheel.
(See Figure 212.)

(3) Beginning at right-hand side of trimwheel, wind free end of right-hand elevator trim control cable
around drum 3-1/4 coils in a counterclockwise direction when viewed from right-hand side of trim
wheel. (See Figure 212.)

(4) Install cable ends into cable retainer (2, Figure 212) and secure with lock wire.

(5) Install sleeve (4) in elevator trim wheel (1). Install elevator trim wheel, placing trim indicator
follower into center groove of spiral on trimwheel. Install washer (5) and bolt (6). Lock-wire bolt.

(6) Beneath elevator trim control wheel, route cables as shown in Figure 207. Install cable retainer
(23, Figure 206) and cotter pin (22).

(7) At pulley group beneath passenger seat bottom at Fuselage Station 137.50, route elevator trim
cables asshown in Figure 207. Install cable retainer (16, Figure 206) andcotter pin(15).

(8) At pulley group beneath aft cabin bulkhead at Fuselage Station 181.632, route elevator trim
cables as shown in Figure 207. Install cable retainer (8, Figure 206) and cotter pin (7). Install
lower panel of aft cabin bulkhead(10).

(9) Secure elevator trimcable (5, Figure 209) to chain (8) with clip(9).

CAUTION: PULL WIRE OR CORD SLOWLY TO AVOID DAMAGE TO STOP.

(10) Pull wire or cord, Step A (3),down until stop is contacted. Remove wire or cord and secure other
elevator trim cable (5) with clip (9).

(11) Route cables around pulleys at trim pulley bracket (3),and at aft pulley group. (See Figure 211.)
Installcotter pin (4, Figure 209).

(12) Install elevator trim turnbuckles (2). Donot install locking clips (1) at this time. Perform a rigging
check per Paragraph 11 and rigas necessary.

(13) Install aft fuselage access covers. Install access covers on center console.
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10. Bob Weightand Down Spring (See Figure 213.)

A. Removal

(1) Remove left-hand nose baggage compartment access panel per Chapter53.

(2) Remove left-hand accesscover from nose baggage compartment floor.

(3) Install control lock in control column.

NOTE: The bob weight weighs approximately 16 pounds and is mounted at an inconvenient
height and location for handling. Use both hands when removing or installing bob
weight.

(4) Remove nuts (1), washers (2), and bolts (3). Slide bob weight (4) forward to clear support
assembly (22) and remove from aircraft.

(5) In nose baggage compartment, unhook spring (5) at lowerend. Remove nuts (6), washers (7), and
bolts (8) holding bracket (9).

(6) In nose wheel well, remove cotter pin (10), nut (11), washer (12), and bolt (13). Separate bob
weight push rod (14) from crank (15).

(7) Remove cotter pin (16), nut (17), washer (18), andbolt (19). Remove crank (15).

(8) Remove nut (20) and washer (21). In nose baggage compartment, slide support assembly (22)
outboard and remove from aircraft.

(9) Loosen lock nut (24) and remove rod end (23). Remove locknut (24)'.

(10) Beneath instrument panel, move clamp (29) aft to clear neck of bellows(32). At controlcolumn
(34), remove cotter pin (25), nut (26), washer (27), and bolt (28). Separate bob weight pushrod
(14) and elevator push rod (33) from control column (34).

(11) Compress bellows (32) and pull bob weight push rod (14) aft to clear bellows and remove from
aircraft. Remove clamp (29).

(12) Drill out rivets (30). Remove clamp plate (31) and bellows(32).

B. Installation

(1) Install bellows (32, Figure 213) and clamp plate(31). Secure with rivets (30).

(2) Install clamp (29) on bob weight push rod (14). Insert bob weight push rod through neck of
bellows (32).

(3) Install bob weight push rod (14) and elevator push rod (33) onto fitting on control column (34).
Secure with bolt (28), washer(27), nut (26), and cotter pin (25).
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1. Nut 18. Washer

2. Washer 19. Bolt

3. Bolt 20. Nut

4. Bob Weight 21. Washer

5. Spring 22. Support Assembly
6. Nut 23. Rod End

7. Washer 24. Locknut

8. Bolt 25. Cotter Pin

9. Bracket 26. Nut

10. Cotter Pin 27. Washer

11. Nut 28. Bolt

12. Washer 29. Clamp
13. Bolt 30. Rivet

14. Bob Weight Push Rod 31. Clamp Plate
15. Crank 32. Bellows

16. Cotter Pin 33. Elevator Push Rod

17. Nut 34. Control Column

Bob Weight and Down Spring Installation
Figure213
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(4) With control lock still installed in control column, install locknut (24) and rod end (23)on bob
weight push rod (14). Adjust rod end as required to obtain 2.93 inches from center of bolt hole to
bulkhead as shown in Figure 213. Tighten lock nut.

(5) In nosebaggage compartment, slide support assembly (22) into position.

(6) In nose wheel well, install crank (15), bolt (19), washer (18), and nut (17). Do not install cotter
pin(16) at this time.

(7) Install threaded end of support assembly (22) intomounting. Install washer (21)and nut (20) but
do not tighten.

(8) In nose baggage compartment, install bracket (9) in proper position and secure with bolt (8),
washer (7), and nut (6).

(9) In nose wheel well, tighten nut (20).

(10) Tighten nut (17) to a torque of 30 to 40 inch-pounds and install cotter pin (16).

(11) Install rod end (23) into crank (15). Secure with bolt (13), washer (12), nut (11), and cotter pin
(10).

(12) Hook up lower end of spring (5).

NOTE: The bob weight weighs approximately 16 pounds and is mounted at an inconvenient
height and location for handling. Use both hands when removing or installing bob
weight.

(13) Slide bob weight (4) into arm of support assembly (22). Secure with bolts (3), washers (2), and
nuts (1).

(14) Beneath instrument panel, adjust length of bellows (32) so that 4.70 inches of push rod shank is
exposed and secure with clamp(29).

(15) Removecontrol lock. Perform an elevator rigging check per Paragraph 11 and rig asrequired.

(16) Install access panels perChapter53.

11. Elevator and Trim System Rigging Check

NOTE: Refer to Section 27-0 for rigging fixture part numbers.

A. Elevator Control System

(1) Install control lock or 0.250-inch diameter rig pin through gust lock sleeve andcontrolcolumn.

(2) Using an elevator rigging fixture, determine position of elevator trailing edges. Elevator trailing
edges should be at 0 degree.
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(3) Remove control lock or rig pin and pull control wheel aft until stops are contacted. Elevator trailing
edges shouldbe 17± 1 degrees up.

(4) Push control wheel forward until stops are contacted. Elevator trailing edges should be 16 ± 1degrees
down.

NOTE: Rig elevator per Paragraph 12 ifrequirements of Steps (2),(3), and (4)cannot bemet.

B. Elevator Trim System

NOTE: Elevator must beclamped at0 degree before trim tab readings are taken.

(1) Using an elevator rigging fixture, set the right elevator trailing edge at0 degree.

(2) Rotate the trim wheel aft (nose up) until stop is contacted. Trim tab trailing edge should be 30 +2 -3
degrees down.

(3) Rotate the trim wheel forward (nose down) until stop iscontacted. Trim tab trailing edge should be 4 +
1 degreeup.

NOTE: Rig elevator perParagraph 12if requirements of Steps (2)and (3) cannot be met.

12. Elevator and TrimSystem Rigging Procedures

^(!Bs^ Elevator and trim rigging should be performed at an ambient temperature that is average for the area in which the
jj#^ aircraft is usually operated. Ifrigging must be done with the temperature above or below normal, it is recommended

that cable tension bemeasured andadjusted asnecessary when temperature returns to normal. Refer to Section 274)
for rigging fixture part numbers.

A. Elevator Control System

(1) Install control lock or 0.250-inch diameter rig pin through gust lock sleeve andcontrol column.

(2) Beneath theinstrument panel forward of therudder pedals, install a rig pin through rig pin holes infront
bellcranks and support brackets. If rig pin hole in elevator bellcrank is out of line, adjust length of
control column push rod (10, Figure 202)asrequired to install rigpin. Refer to Paragraph 2.

(3) Remove aft fuselage access covers and tail cone per Chapter 53. Install a rig pin at aftelevator bellcrank
(11, Figure 205). If rig pin hole through aft elevator bellcrank is out of line, remove locking clips from
elevator cables andadjust turnbuckles asrequired to install rig pin.

(4) Using a cable tensiometer, measure tension on each elevator cable. Adjust turnbuckles as required to
obtain 35 + 5 poundstension with bob weight supported. Difference in cabletension readings should be
small enough to allow rig pin to be removed and installed without using force. Install locking clips.

(5) With rig pins and control lock installed, determine position of elevator trailing edges with an elevator
rigging fixture. Adjust lengths of elevator push rods (6, Figure 205) as required to position elevator
trailingedgesat 0 degree.
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(6) Remove control column lock and both rig pins.Pull controlwheel aft until stops arecontacted. Elevator
trailing edgesshould be 17 ± 1 degrees up.

(7) If required, loosen lock nut (1, Figure 214) andadjust elevator up travel by turningbolt (2) asrequired.
Turn bolt clockwise to increase elevator travel, or counterclockwise to decrease elevator travel. Tighten
lock nut (1) when propertravelis obtained.

(8) Push control wheel forward until stops are contacted. Elevator trailing edges should be 16 + 1 degrees
down.

(9) If required, loosen lock nut (6, Figure 214) and adjust elevator down travel by turning bolt (5) as
required. Tighten lock nut (6) when propertravel is obtained.

Trim Control System

(1) Rig elevatorcontrol system perSteps A (1) through(9).

(2) Remove cover from elevatortrim wheel housing.

(3) Rotate trim wheel to the position shown in Figure 212. Make sure the cablecoilslie evenly as shown and
do not cross each other. There must be 3-1/4 turns of cable on either side of the cable retainer, and the
cable retainer must be at the top of the drum.

(4) At aft fuselage access opening, remove locking clips (1, Figure 209) and elevator trim turnbuckles (2).
Tie a cord or wire to free end of each aft elevator trim cable.

NOTE: Cut a piece of aluminum, phenolic, welding rod, or other suitable material to a length of 2.3
inches to measure actuator arm.

(5) With the elevator in the full up position to gain access to the actuator, determine the length of the
actuator arm. See Figure 210.

(6) If required, remove access cover from right-hand horizontal stabilizer and rotate chain and sprocket to
obtain an actuator arm measurement of 2.3 inches.

(7) At aft fuselage accessopening, measureoffset at cableends as shown in Figure 215.

(8) If the offset is not as shown in Figure 215, loosen nut (6, Figure 209) and slide chain guard (7) aft to
free chain.

(9) Without turning sprocket, reposition chain on sprocket to obtain an offset of 0.56 inch as shown in
Figure 215. Slide chain guard (7, Figure 209) forward until chain is contacted, then aft approximately
0.06 inch. Tighten nut (6).

(10) Install elevatortrim turnbuckles (2, Figure 209). Tighten turnbuckles equally to obtain a reading of 15 ±
3 pounds on a tensiometer. Install lockingclips(1).
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1.

2.

3.

Locknut

Bolt

Arm

4. Bracket

5. Bolt

6. Locknut,

Elevator Stop Assembly
Figure 214

27-3-1

Page 229
July 15/77



GRUMMAN ^[fefli-PiOS^J] AmATmM
GA-7/COUGAR

MAINTENANCE MANUAL

LH RH

O

i^
I

0.56 INCHES

Aft ElevatorTrim Cables - View Looking Up
Figure 215
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(11) Set elevators at 0 degree and install a rig pin in aft elevatorbellcrank.

NOTE: Refer to Section 274) for rigging fixture part numbers.

(12) Rotate the elevator trimwheel until the nose upstopiscontacted. Use anelevator trim rigging fixture to
determine the elevator trim tab position. Adjust length of elevator trim push rod (6, Figure 208) as
requiredto obtain a reading of 4 + 1 degree up.

(13) Rotate elevator trim wheel to both extremes of travel, noting reading at both stops. Trim readings at
stops should be 4 + 1 degree up and 30 +2 - 3 degrees down.

(14) Remove rig pin from aft elevator bellcrank. Install access covers on horizontal stabilizer and aft fuselage.
Install cover on elevator trim wheel housing.

13. Cleaning and Painting

CAUTION: PAINTING, REPAIRS, OR OTHER ALTERATIONS TO ANY CONTROL SURFACE MAY CAUSE
AN UNDERBALANCED CONDITION. CHECK ELEVATOR BALANCE BEFORE INSTALLATION.

Refer to Chapter20 for cleaning and painting instructions.

14. Control Column (See Figure 216.)

A. Removal

F (1) Installcontrol wheel lock. Install a rig pin in bellcranks forward of rudder pedals.

(2) Remove left-hand nose baggage compartmentaccess panel perChapter 53.

(3) Remove left-handaccess coverfrom nosebaggage compartment floor.

(4) Provide support for bob weight to maintain it in a fixed position. Removeaccess panels fromaft wall of
nose baggage compartment per Chapter 53. Remove control wheel lock.

NOTE: If aircraft is equipped with autopilot option, disconnect control cable leads beneath instru
ment panel per Chapter 22. Push control cable into control wheel shaft and remove
grommet.

(5) Remove nut (1, Figure 216), washer (2), and bolt (3). Pull control wheel assembly (4) aft and out of
instrument panel (6). Remove spacer (5).

(6) Remove nuts (7), washers (8), and screws (9) securing control lock sleeve (10) and bushingcup (11) to
instrument panel (6).

(7) Remove bushing (12) and outer ring(13) from bushingcup (11).

(8) Remove cotter pins (14), nuts (15), washers (16), and clevisbolts (17) at each side of control column.

(9) At control column fork, remove nuts (18), washers (19), bolts (20), cable guards (21), and pulleys (22).
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Control Column Installation

Figure 216 (Sheet 2 of 4)

DETAIL A

3842
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DETAIL B

DETAIL C

Control Column Installation

Figure 216 (Sheet 3 of 4)
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1. Nut

2. Washer

3. Bolt

4. Control Wheel Assembly
5. Spacer
6. Instrument Panel

7. Nut

8. Washer

9. Screw

10. Control Lock Sleeve

11. BushingCup
12. Bushing
13. Outer Ring
14. Cotter Pin

15. Nut

16. Washer

17. Clevis Bolt

18. Nut

19. Washer

20. Bolt

21. Cable Guard

22. Pulley
23. Nut

24. Bushing
25. Washer

26. Turnbuckle

27. Connecting Link
28. Cable Assembly
29. Connecting Link
30. Turnbuckle Eye
31. Cotter Pin

32. Nut

33. Washer

34. Washer

35. Bolt

36. Cable Assembly
37. Cotter Pin

38. Washer

39. Link Assembly
40. Link

41. Chain

42. Bungee
43. Cotter Pin

44. Nut

45. Washer

46. Bolt

47. Push Rod

48. Nut

49. Washer

50. Flanged Bushing
51. Bolt

52. Bellcrank

53. Nut

54. Washer

55. Bolt

56. Y-Bar Assembly
57. Nut

58. Washer

59. Bolt

60. Universal Joint

61. Spacer
62. Shim

63. Thrust Plate

64. Nut

65. Washer

66. Bolt

67. Sprocket
68. Thrust Plate

69. Shaft

70. Thrust Bearings
71. Cotter Pin

72. Nut

73. Washer

74. Bolt

75. Bob Weight Push Rod
76. Elevator Push Rod

77. Cotter Pin

78. Nut

79. Washer

80. Fork

81. Nut

82. Washer

83. Bolt

84. Pulley
85. Cable Guard

86. Cotter Pin

87. Nut

88. Washer

89. Bolt

90. Nut

91. Washer

92. Bolt

93. Control Column

94. Nut

95. Washer

96. Support Assembly

Control Column Installation

Figure 216 (Sheet 4 of 4)

(10) Remove nut (23), bushings (24), and washer (25). Cut lock wire and remove turnbuckle (26).

(11) Remove chain and bungee assembly from aircraft. If required, disassemble asfollows:

(a) Remove connecting link (27) and cable assembly (28).

(b) Remove connecting link (29)and turnbuckle eye(30).

(c) Remove cotter pins (31), nuts (32), washers (33 and 34), and bolts (35). Remove cable
assemblies (36).

(d) Remove cotter pins (37) and washers (38). Remove link assemblies (39), links (40), chains
(41), and bungee (42).
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(12) Remove cotter pin (43), nut (44), washers (45), and bolt (46). Remove end ofpush rod (47) from
bellcrank (52).

(13) Remove nut (48), washer (49), flanged bushings (50), and bolt (51). Remove bellcrank (52).

(14) Remove nut (53), washers (54), and bolt (55). Remove Y-bar assembly (56) from aircraft.

(15) Remove nut (57), washer (58), and bolt (59). Remove universal joint (60), spacer (61), shims (62),
and thrust plate(63).

(16) Remove nut (64), washer (65), and bolt (66). Remove sprocket (67) and thrust plate (68).
Remove shaft (69) andthrustbearings (70).

(17) Remove cotter pin (71), nut (72), washer (73), and bolt (74). Separate bob weight push rod (75)
and elevator push rod (76) from fork (80).

(18) Remove cotter pin (77), nut(78), washer (79), and fork (80).

(19) At base of control column (93), remove nuts (81), washers (82), and bolts (83). Remove pulleys
(84) and cable guards (85).

(20) Remove aileron trim linkage from base ofcontrol column (93) by removing cotter pin (86), nut
(87), washer (88),andbolt (89).

(21) Remove nuts (90), washers (91), and bolts (92). Remove control column (93) from aircraft. ^^

(22) Remove nuts (94) and washers (95). Remove support assemblies (96).

B. Installation

(1) Install support assemblies (96) on studs and secure with washers (95) and nuts (94).

NOTE: Install control columnso that slope in base slants forward.

(2) Install control column (93) over support assemblies (96) and secure with bolts (92), washers (91),
and nuts (90).

(3) Assemble cable guards (85), aileron cables, and pulleys (84) on bolts (83). Install washers (82) and
nuts (81).

(4) Insert fork (80) through control column (93). Install washer (79) and nut (78). Tighten nut
securely and back off as required to install cotter pin (77).

(5) Position bob weight push rod (75) and elevator push rod (76) at fork (80). Install bolt (74),
washer (73),nut (72),andcotter pin(71).

NOTE: Install sprocket (67) so that tooth on centeriine of mounting holes and head of bolt
(66) are at same end.

(6) Install thrust bearings (70) into Y-bar assembly (56). Install shaft (69), thrust plate (68), and ^^
sprocket (67). Install bolt (66), washer (65), and nut (64). '^^
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(7) Install thrust plate (63), shims (62), spacer (61), and universal joint (60). Install bolt (59), washer
(58), and nut (57).

(8) Check assembled parts for freedom of rotation and end play not to exceed 0.010 inch. Add or
remove shims (62) as required.

(9) Install Y-barassembly(56) onto control column (93). Install bolt (55), washers (54), and nut (53).

(10) Install bellcrank(52), bolt (51), flanged bushings(50), washer(49), and nut (48).

(11) Install aileron trim linkage to base of control column with bolt (89), washer (88), nut (87), and
cotter pin (86).

(12) Install top end of push rod (47) to arm of bellcrank (52) with bolt (46), washers (45), nut (44),
and cotter pin (43).

(13) Assemble chain and bungee components as follows:

(a) Measure distance from mounting hole to mounting hole on bungee (42). Adjust as required
to obtain dimension shown in Figure 217.

(b) Measure distance from mounting hole to mounting stud on bungee. Adjust bungee as re
quired to obtain dimension shown in Figure 217.

-7.24'

-14.48'

,533'

Bungee Assembly
Figure 217

MOUNTING HOLE-

- MOUNTING

STUD

3>
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(c) Assemble arm of bungee (42) and end link of chain (41) with link assembly (39). Install link
(40) and secure with washers (38) and cotter pins (37). Assemble remaining chain (41) to
other bungee arm in a like manner.

(d) Install cable (36) and washers (34) between link assembly (39) and link (40). Secure with
bolt (35), washer (33), nut (32), and cotter pin (31). Repeat procedure to install remaining
cableassembly (36).

(e) Secure turnbuckle eye (30) to chain (41) with link (29).

(0 Secure cable assembly (28) toremaining chain (41) with connecting link (27).

(14) Turn sprockets so that shafts ofbolts (66) are parallel to centeriine of control column (93) and
install rig pins through rig pin holes in Y4>ar assembly and between teeth of sprocket.

(15) Place aileron trim control knob in neutral position. Arm of bellcrank (52) should be parallel to
centeriine of control column (93). Adjust length of push rod (47) as required to obtain this
condition.

(16) Install bushings (24) and stud ofbungee assembly (42) into bellcrank (52). Install washer (25) and
nut (23).

(17) Wrap chains (41) around sprockets (67), keeping bungee (42) centered, and an equal amount of
free links at bungee ends.

(18) Joint turnbuckle eye (30) and end of cable assembly (28) with turnbuckle (26). Tighten turn
buckle (26) as required to remove slack from cable assembly (28). Do not install lock wire on
turnbuckle at this time.

(19) Assemble cables (36), pulleys (22), cable guards (21), and bolts (20). Install bolts into Y-bar
assembly (56) and secure with washers (19) and nuts (18).

(20) Join aileron cables with clevis bolts (17), washers (16), nuts (15), and cotter pins (14).

(21) Install outer ring (13) and bushing (12) into cup (11).

(22) Place cup (11) and control lock sleeve (10) on instrument panel (6) and secure with screws (9),
washers (8), and nuts (7).

(23) Install spacer (5) over end of universal joint (60).

NOTE: If aircraft is equipped with autopilot option, pull autopilot cable out ofcontrol wheel
shaft and install grommet after shaft has passed through bushing (12) and before
installing over spacer (60). Reconnect wiring per Chapter 22.

(24) Install control wheel assembly (4) through control lock sleeve (10), bushing (12), and over spacer
(61). Install bolt (3), washer (2), andnut (1).

(25) In nose baggage compartment, remove support from bob weight assembly.

(26) Check control column rigging per Paragraph 15 below. Remove rig pins from control column.
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(27) Install access panelsin aft wallof nose baggage compartment per Chapter 53.

(28) Install left-hand access cover in nose baggage compartment floor and left-hand nose baggage
compartment accesspanel.

(29) Remove rig pins frombellcranks forward of rudder pedals.

15. Control Column Rigging Procedure

A. Opennose baggage compartment andremove access panels from aft wall.

B. Place aileron trim control knob in neutral position andobserve bungee arm of bellcrank at top of control
column. Bungee arm should lie along centeriine of control column asshownin Figure 218. Adjust push
rod lengths as requiredto obtain this condition.

Aileron Trim Linkage
Figure 218
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C. Cut lock wire and remove turnbuckle (Figure 219). Adjust length of bungee to dimensions shown in
Figure 217.

D. Make sure each sprocket is oriented so thatasprocket toothand bolt head are at the top. If bolthead is
not centeredat the top, the sprocket must be rotated 180 degrees.

E. With the bolts parallel to the control column, install the rig pins through the controlcolumn arms and
between the sprocket teeth.

F. Wrap the chains around the sprockets, leaving as littleslack as possible between the bungee arms and the
sprockets.

G. Install the turnbuckle and tighten asrequired to removeslack. Remove rig pins.

H. Install rig pins in aileron sectors per Section 27-1-1. Control wheel should be in neutral position.

I. Rotate the aileron trim knob to each stop in turn, observing the shift in control wheel position. The
control wheel neutral point should shift 18 degrees in eachdirection.

16. Stall Sensor Switch (See Figure 220.)

NOTE: The following procedures apply to either stall sensor switch. Refer to Section 27-4-1 for stall
sensor selector switch maintenance.

A. Removal

NOTE: The use of a template to locate switch is recommended to minimize flight test time after
switch removal and installation.

(1) Cuta template from cardboard orother suitable material to fit wing leading edge. Fit the template
over the wing adjacent to the stall warning switch vane. Draw a line on the cardboard to indicate
the normal position and angle of the stall warning switch vane. Remove access cover (1) from
wing.

(2) Remove screws (2) securing sensor switch (3) to wing (4).

(3) Tag and disconnect wires (5) and remove sensor switch (3) from inside of wing (4).

(4) Ensure that insulating strip (6) is not damaged.

B. Installation

(1) Make sure insulation strip (6, Figure 220) isin position beneath switch terminal screws.

(2) Connect wires (5) to sensorswitch (3).

(3) Position sensor switch (3) inside wing (4) and install screws (2). Fit template over wing leading
edge and use as a guide to position stall warning switch vane. Tighten screws (2).

(4) Install access cover (1).

(5) Flight test and adjuststallwarning system per Paragraph 18.
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Control Column Rigging
Figure 219
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1. Access Cover

2. Screw

3. Sensor Switch

4. Wing
5. Wires

6. Insulating Strip
7. Wires

8. Nut

9. Washer
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10. Terminals

11. Washer

12. Nut

13. Washer

14. Washer

15. Stall WarningHorn
16. Mounting Bracket
17. Adjustment Screw
18. Access Hole

Stall Warning System Removal/Installation
Figure 220
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17. Stall Warning Horn (See Figure 220.)

A. Removal

(1) Tag wires (7).

(2) Remove nuts (8), washers (9), and wires(7) from stall warninghom terminals (10).

(3) Remove washers (11), nuts (12), and washers(13 and 14) from terminals (10).

(4) Remove stallwarning horn (15) from mounting bracket (16).

B. Installation

(1) Position stall warning horn (15) so that its terminals (10) align with holes in mounting bracket
(16) andso that adjustment screw (17) aligns with access hole (18) in mountingbracket.

(2) Place washers (14), washers (13), and nuts (12) on terminals (10).

(3) Tighten nuts (12) per Chapter 91.

(4) Place washers (11), wires (7), washers (9), and nuts (8) on terminals (10). Torque to standard
value. (See Chapter 91.)

0m^ 18. Stall Warning System Adjustment (See Figure 221.) (See Figure 222 for Schematic Diagram.)

A. With flaps up, flight test aircraft, noting speed at which stallwarning system sounds,and speed at which
stall occurs. Stall warning horn shall sound at 4 to 9 knots (5 to 10 mph) prior to stall.

B. If stall warning occurs at incorrect speed, adjust inboard switch in right wingas follows:

(1) Remove stall sensor switch access panel (1, Figure 220).

(2) Loosen screws (2) securingsensor switch.

(3) Position switch upward to increase speed at which horn sounds, ordownward to decrease speed.

(4) Tighten screws (2) and replace access panel (1).

(5) Repeat Steps A and B as necessary to obtain proper stall warning.

C. Repeat Steps A and B with flaps down. Adjustoutboard switch in right wingif required.

19. Stall Warning System Operational Check

NOTE: The following check gives only a system go, no-go check. It does not test for operationat proper
airspeed.

Set master switch to ON.
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ADJUST DOWNWARD TO

DECREASE SPEED AT

WHICH HORN SOUNDS
SWITCH

STALL

WARNING

5A

/
VANE

ADJUST UPWARD

TO INCREASE SPEED

AT WHICH HORN

SOUNDS

WING

Stall Sensor Switch Adjustment
Figure221

STALL

WARNING

HORN

-0 +

zzx
5° TO 30°

OUTBOARD

STALL SENSOR

\ SWITCH

l>

STALL SENSOR

SELECTOR SWITCH

0°TO5°

Stall Warning System - Schematic Diagram
Figure 222
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B. Raise flaps to full up position.

C. Lift and hold inboard vane on right wing stall sensor switch. Stall warning horn should sound.

D. Release vane.

E. Lower flaps below 6 degrees.

F. Lift and hold outboard stall sensor switch. Stall warning horn should sound.

G. Release vane and set master switch to OFF.

20. Bearing Inspection and Replacement

A. Remove elevators in accordance with Paragraph I.

B. Inspect bearings per Section 27-1-1.

C. Install elevators in accordance with Paragraph 1.

21. Elevator Balancing Procedure

Refer to Section 27-1-1 for control surface balancing procedures.

jf***..
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FLAPS - DESCRIPTION/OPERATION

1. General(See Figure 1.)

The flap system consists of a flap mounted on each wing, a worm gearactuator, driven by an electric motor, a
torque tube, and mechanical linkages to actuate the flaps. The electric motor is controlled by a three-position
switch mounted in the instrument panel to the right of the center console. A flap position indicator is
mounted adjacent to the switch.

Flap Structure

Each flap consists of a spar, ribs, and an aluminum skin bonded to the ribs. Hinge halves beneath each flap
provide a means of attachment to the wing structure. The flaps are connected to the flap torque tube by push
rods.

Flap Drive and Torque Tube

Mechanical power to position the flaps is provided by a reversible DC motor which turns a worm drive in the
gearbox. The driven gear actuates a screw mechanism which in tum moves the push-pull linkage. The linkage is
attached by a rod end to a horn on the flap torque tube.

A bellcrank at each end of the torque tube transmits the movement through push rods connected to the flaps.
The gears and other linkage provide a large mechanical advantage for the DC motor so that the flaps can be
moved against aerodynamic loads imposed during flight. The worm drive mechanism prevents flap movement
by forces extraneous to the motor and effectively locks the flaps in position each time the DC motor is
stopped.

Flap Actuator Installation
Figure 1
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Flap travel is limited beyond 0 degree and 30 degrees by a pair of cam-operated microswitches on a boom
parallel to the worm drive travel. The switches are integral to the drive mechanism.

In addition to transmitting flap actuator motion to the flap push rods, the flap torque lube contains cams
which actuate microswitches and a position indicator transmitter, providingneeded information as to the flap
position for use in the stall warning, landing gear warning, and flap position indicating systems. The flap
torque tube is located beneath the rearseat.

4. Flap Position Indicating System

The flap position indicating system provides a visual indication of flap angle relative to the retracted (faired)
position. The system consists of an indicator located on the instrument panel to the right of the control
quadrant, and a position transmitter located beneath the rear passenger seat bottom adjacent to the flap drive
torque tube. The roller arm of the transmitter tracks a cam on the flap drive torque tube, changing position
each time the flaps are repositioned, and causing a corresponding change in pointer position on the indicator.

5. Flap Electrical System (See Figure 2.)

A. Flap Position Indicator

The flap electrical system receives power from the DC bus through the 15-amp FLAP MOTOR circuit
breaker. DC bus voltage is applied from the circuitbreakerto the flap position indicator and to the flap
control switch.

The flap position indicator contains a D'Arsonval current-sensitive meter. The scale is calibrated to read
flap position in degrees from the UP (0 degree) to 30 degrees (down) position in increments of 10
degrees. The meter is provided with an off-scale dot at the top. The pointer will go to this dot when
power is off or in the event of a malfunction.

The flap position transmitter is essentially a resistive element with a sliding contact. The position of the
roller arm on the torque tube cam determines the effective electrical resistance of the position trans
mitter, and the amount of current flow in the circuit. Current flow then determines the position of the
indicator pointer.

B. Flap Drive System

DC bus voltage is applied through the 15-amp FLAP MOTOR circuitbreakerto the flap control switch
on the instrument panel. Holding the flap control switch in the DOWN position causes current flow
through the down limit switch and through the red lead of the motor. From the motor, current proceeds
through the black motor lead, through a second set of contacts on the flap control switch, and to
ground. Current flow through the motor is in a direction to cause the flaps to he lowered. If the flap
control switch is held in the DOWN position until the down limit switch actuator is contacted, power to
the motor is interrupted by the opening contacts of the down limit switch, stopping flap movement.

Holding the flap control switch in the UP position causes current flow through the up limit switch and
through the black lead of the motor. From the motor, current proceeds through the red motor lead
through a second set of contacts on the flap control switch, and to ground. Current flow through the
motor is in the opposite direction, causing the flaps to be raised. If the flap control switch is held in the
UP position until the up limit switch actuator is contacted, power to the motor is interrupted by the
opening contacts of the down limit switch, stopping flap movement.
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FLAPS - TROUBLESHOOTING

Troubleshooting Flap DriveSystem

TROUBLE PROBABLE CAUSE REMEDY

Flaps do not move in either
direction when switch is

actuated.

No power. Turn master switch to ON,

set FLAP MOTOR circuit breaker.

Defective flap motor or
flap switch.

Check for 12 VDC across pins 1
and 2 of motor connector

with flap switch in UP and
DOWN positions. Replace
motor if voltage is
present. Check wiring
and flap switch if
no voltage is present.

Flaps drive beyond up or
down limit switch.

Switch improperly rigged or
defective.

Manually actuate limit
switch and attempt to start flap
drive with flap switch. If drive
will operate, limit switch is
defective. If drive will not

operate, check switch rigging.

Flaps at one extreme of
travel and will not move

in opposite direction.

Defective limit switch. Check switch at opposite end of
travel for proper operation.
Replace if defective.

Defective flap switch. Check switch for proper
operation. Replace if defective.
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FLAPS - MAINTENANCE PRACTICES

Flaps

A. Removal

NOTE: To facilitate the removal of flaps and to reduce the possibility of structural damage, apply a
liberal amount of penetrating oil to hinge pointsand attaching parts 4 hours prior to removal
and again immediately before removal if signsof corrosion are noted.

(1) Place the master switch in the ON position. Hold the flap switch in the DOWN position until the
flaps are fully lowered and the flap drive motor is shut off by the flap down limit switch. Placethe
master switch in the OFF position.

CAUTION: PROVIDE A MEANS OF SUPPORT FOR FLAPS DURING REMOVAL TO AVOID

STRESS AND POSSIBLE MISALIGNMENT OR DAMAGE TO HINGES AND

OTHER FLAP COMPONENTS. DO NOT REST FLAPS ON LEADING OR

TRAILING EDGES.

(2) Beneath the aft wing fairing and forward of the flaps, remove nut (1, Figure 201) and washer (2).
Raise flap (7) slightly and remove bolt(3) and washer (4). Move push rod (5) clear of torque tube
bellcrank (6).

(3) At inboard flap hinge, remove'cotter pin (8), nut (9), washer (10), and bolt (11). Repeat pro
cedureat center flap hinge.

(4) At outboard flap hinge, remove cotter pin (14), nut (15), andwasher (16). Remove bolt (17) and
washer (18). Remove flap from aircraft.

B. Installation

CAUTION: PROVIDE A MEANS OF SUPPORT FOR FLAPS DURING INSTALLATION AND MAIN

TAIN ALIGNMENT OF FLAP TO WING TRAILING EDGE TO AVOID DAMAGE OR
MISALIGNMENT OF HINGES.

(1) Raise flap into proper position and provide support during installation.

(2) At outboard hinge point, install washer (18, Figure 201) on bolt (17). Install bolt (17) through
hinge halves (19 and 20),making sure washer (18) seats in fairing. Install washer (16)and nut (15).
Do not install cotter pin (14) at this time.

(3) At flap center hinge, install bolt (II), washer (10), and nut (9). Do not install cotter pin (8) at this
time. Repeat procedure at inboard flap hinge.

(4) Install washer (4) on bolt (3). Insert bolt (3) through end of flap push rod (5) and torque tube
bellcrank (6). Install washer (2) and nut (1).

(5) Tighten hinge bolts (11 and 17) to recommended torque value (Chapter 91). Install cotter pins (8
and 14).

(6) Check flap rigging per Paragraph 8.
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B C

Flap Removal and Installation
Figure 201 (Sheet 1 of 2)

DETAIL A
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I. Nut

2. Washer

3. Bolt

4. Washer

5. Flap Push Rod
6. Torque Tube Bellcrank
7. Flap
8. Cotter Pin

9. Nut

10. Washer

11. Bolt

12. Wing Hinge Half
13. Flap Hinge Half
14. Cotter Pin

15. Nut

16. Washer

17. Bolt

18. Washer

19. Wing Hinge Half
20. Torque Tube Hinge Half

Flap Removal and Installation
Figure 201 (Sheet 2 of 2)
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2. Flap Actuator Drive Assembly (See Figure 202.)

A. Removal

NOTE: If flaps have not been previously removed, support or restraint must be proviri-d to prevent
the flaps from swinging down before drive assembly isremoved.

(1) Provide suitable support to hold flaps securely in position. Disconnect electrical connector (I) and
ground lead. Remove nut (2), washer (3), and bolt (4). Remove drive assembly (5) from horn of
torque tube (6).

(2) Remove nut (7), washer (8), and bolt (9). Remove drive assembly (5) from bracket (10).

B. Installation

(1) Install drive assembly (5) into bracket (10) and secure with bolt (9), washer (8), and nut(7).

(2) Install drive assembly (5) into horn of torque tube (6). Secure with bolt (4),washer (3),and nut
(2). Connect electrical connector (1) and ground lead.

3. Flap Position Indicating System

A. Removal

CAUTION: MAKE SURE GROUND (NEGATIVE) BATTERY CABLE IS DISCONNECTED AND
CLEAR OF BATTERY TERMINAL BEFORE REMOVING SYSTEM COMPONENTS.

(1) Place master switch in OFF position. Open batterycompartment and disconnect ground (negative)
cable from battery. (See Chapter 25.)

(2) Pull rear seat up and forward to gain access to flap position* transmitter (5, Figure 203). Remove
screws (1) and washers (2).

(3) Pull flap position transmitter (5) out of mounting bracket (6) to expose wire (9). Remove nut (7)
and washer (8). Remove wire (9) from flap position transmitter (5).

(4) Beneath instrument panel (16), tag wires (12) at rear of flap position indicator (15). Remove nuts
(10), washers (II), and wires (12).

(5) Remove nuts (13), screws(14), and flap positionindicator (15).

B. Installation

(1) Position flap position indicator (15, Figure 203) behind instrument panel (16) and secure with
screws (14) and nuts (13).

(2) Install wires (12) to proper terminals at rear of flap position indicator (15). Secure with washers
(11) and nuts (10).
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1. Connector

2. Nut

3. Washer

4. Bolt

5. Drive Assemblv

6. Torque Tube
7. Nut

8. Washer

9. Bolt

10. Bracket

Flap Actuator Drive Assembly - Removal and Installation
Figure 202
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1. Screw 9. Wire

2. Washer 10. Nut

3. Roller Arm 11. Washer

4. Torque Tube Cam 12. Wire

5. Flap PositionTransmitter 13. Nut

6. Mounting Bracket 14. Screw

7. Nut 15. Flap Position Indicator
8. Washer 16. Instrument Panel

Flap Position Indicating System
Figure 203
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(3) Install wire (9) to terminal on flap position transmitter (5). Securewith washer (8) and nut (7).

(4) Install flap position transmitter (5) into mounting bracket (6). Make sure roller arm (3) is posi
tioned properly to track torque tube cam (4). Secure flap position transmitter (5) with washers (2)
and screws (1).

(5) Make sure master switch is in OFF position. Install ground (negative) cable to battery terminal.
(See Chapter 25.)

(6) Check flap rigging perParagraph 8 and rigas required.

LandingGearand Stall Sensor Selector Switches (See Figure 204.)

A. Removal

CAUTION: MAKE SURE GROUND (NEGATIVE) BATTERY CABLE IS DISCONNECTED AND
CLEAR OF BATTERY TERMINAL BEFORE DISCONNECTING WIRING.

(1) Pull aft passenger seat bottom up and forward to gain access to flap torque tube. Locate landing
gear and stall detector microswitch installation at flap torque tubeadjacent to left cabin wall. Tag
and disconnect wiring at terminals.

(2) Remove nuts (1), screws (2), and switches (3) from mounting brackets (4).

(3) Remove nut (5), washers (6 and 7), and cam(8). Remove bolt (9).

B. Installation

(1) Install bolt (9, Figure 204),cam (8), washers (7 and 6), and nut (5). Leave nut (5) loose.

(2) Install switches (3) on bracket (4) and secure withscrews (2) and nuts (1).

(3) With an ohmmeter or other continuity tester, adjust position of cam so that stall detector
(outside) switch isactuated when flap isat 5 degrees + I degree.

(4) Connect wiring to terminals.
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1. Nut

2. Screw

3. Switch

4. Mounting Bracket
5. Nut

6. Washer

7. Washer

8. Cam

9. Bolt

10. Torque Tube

Sensor Switch Installation - Typical
Figure 204
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5. Flap Torque Tube

A. Removal

NOTE: To facilitate the removal of the flap torque tube and to reduce the possibility of structural
damage, apply a liberal amount of penetrating oil to attaching partsand around juncture of
horn 4 hours priorto removal and again immediately before removal if signs of corrosion are
noted.

(1) Place the master switch in the ON position. Hold the flap switch in the DOWN position until the
flaps are fully lowered and the flap drive motor is shut off by the flap down limit switch. Place the
master switch in the OFF position.

(2) Remove flap actuatordrive assembly (Paragraph 2).

(3) Remove flap position transmitter (Paragraph 3).

(4) Remove landing gear and stalldetector switches (Paragraph 4).

CAUTION: PROVIDE A MEANS OF SUPPORT FOR FLAPS DURING REMAINING PROCE

DURES TO AVOID POSSIBLE DAMAGE TO SKIN, STRUCTURE, OR OTHER
COMPONENTS.

(5) Beneath the aft wing fairing and forward of the left flap, remove nut (1, Figure 205) and washer
r(2). Raise flap (10) slightly, and remove bolt (3) and washer (4). Move push rod (5) clear of

bellcrank (6).

(6) Swing flap down to clear fuselage and remove bolt (7), washer (8), push rod (5), and washers (9).

(7) Repeat Steps (5) and (6) at right flap.

(8) Remove left and right bellcranks (6) by removing nuts (11), washers (12), bolts (13), and washers
(14). Remove torque tube (15) from aircraft.

(9) Remove nuts(16) and washers (17). Remove bearing support assemblies (19) from studs (18).

(10) Inspect bearings (20) and bellcranks (6) for wear per Paragraph 6. Replace as necessary.

B. Installation

(1) Install bearing support assemblies (19) on studs (18) and secure with washers (17)and nuts (16).

(2) Place torque tube (15) in aircraft. Install bellcranks (6) through bearings (20) and into ends of
torque tube (15).

(3) Install washers (14) on bolts (13). Install bolts (13) through torque tube (15) and bellcranks (6).
Install washers (12) and nuts (11).

(4) Assemble bolt (7), washer (8), push rod (5), and washers (9). Install assembled parts to left flap
(10).
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1. Nut

2. Washer

3. Bolt

4. Washer

5. Push Rod

6. Bellcrank

7. Bolt

8. Washer

9. Washer

10. Flap

FLAP POSITION
TRANSMITTER
(SEE FIGURE 203)

DUAL STALL VANE AND
LANDING GEAR WARNING
SWITCH INSTALLATION
(SEE FIGURE 204)

11. Nut

12. Washer

13. Bolt

14. Washer

15. Torque Tube
16. Nut

17. Washer

18. Stud

19. BearingSupport Assembly
20. Bearing
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(5) Install washer (4) on bolt (3). Raise flap (10) as required to align holes in push rod (5) and
bellcrank (6). Install bolt (3), washer (2), and nut (1).

(6) Repeat Steps (4) and (5) at right flap.

(7) Install landinggearand stalldetector switches (Paragraph 4).

(8) Install flap position transmitter (Paragraph 3).

(9) Install flap actuatordrive assembly (Paragraph 2).

(10) Rig flaps in accordance with Paragraph 8.

Flap Bearing and BellcrankWear Limits

A. Flap Bearings

The maximum wearlimit for the bearings is as follows:

Minimum radial wall thickness - 0.030 inch.

Any bearings that have been worn to the above limit must be replaced. Bearings with cracked or
separated flanges must be replaced.

B. Bellcrank

Maximum bellcrank wear is 0.030 inch wall thickness reduction. Wear greater than this will require
replacement of the bellcrank.

Bearing Replacement

A. Remove flap torque tube asdescribed in Paragraph 5.

B. Collapse bearing asshownin Figure 206 and remove from support.

CAUTION: DO NOT ATTEMPT TO COLLAPSE A NEW BEARING IF AMBIENT TEMPERATURE IS
BELOW 70°F. THE BEARING MATERIAL BECOMES STIFF AND MAY BREAK IF IT IS
COLLAPSED WHILE COLD. BEARING INSTALLATION CAN BE FURTHER FACIL
ITATED BY WARMING THE BEARING TO BODY TEMPERATURE.

C. Collapse newbearing andinstall it in bearing support as shown in Figure 206.

NOTE: New bearings should be sized to prevent binding andincreased load on flap motor.

D. Use a bearing sizing tool to seat bearing. Once inserted in the bearing support assembly, the bearing
should be rounded out or "sized" to the correct inside diameter by inserting the bearing sizing tooland
rolling the new bearinginto proper position.

E. Install flap torque tube as described in Paragraph 5.

274-1

Page211
July 15/77



IRUMMAN AMBRMBAM ^VDAYO©^

GA-7/COUGAR

MAINTENANCE MANUAL

Flap Bearing Removal/Installation
Figure 206
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8. Flap Control System Rigging (See Figure 207.)

NOTE: Aerodynamic lift encountered during flight, and normal tolerances in the linkage from drive motor
to flap trailing edge result in a smaller flap angle in flight than thatencountered with the aircraft
on theground. Manually raise and hold both flaps before taking flap position readings to ensure an
approximation of flight conditions. Failure to comply will result in shortened flap travel when
airborne.

A. Pull the rear seat bottom up and forward to gain access to the flap drive assembly.

NOTE: The following procedures require use of the aircraft battery. Turn off all lights, radios, and
otherelectrical systemloads to prevent unnecessary drain on the battery.

B. On the instrument panel, hold the flap switch in the UP position until the drive motor on the flap
actuator is stopped by the up limit switch.

C. Measure the distance between the flap actuator mounting centers as shown in Figure 207.

Flap Actuator Assembly Prerigging
Figure 207
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D. If the up dimension obtained is not that shown in Figure 207, subtract the smallerdimension from the
larger and move the up limit switch this distancealong the rail. Movethe up limit switch aft to decrease
the distance or forward to increase the distance.

E. Hold the flap switch in the DOWN position until the cam moves away from the up limit switch.

F. Repeat Steps B through E as required to obtain the up dimension given in Figure 207.

NOTE: Use a flap rigging fixture to determine flap position in the following procedures. The flaps
must be rigged before the flap position indicator can be rigged. Part numbers for rigging
fixtures are found in Section 274).

G. With the flaps fully retracted, install a flap rigging fixture on the wing. Flap positionshould be 0 degree.
Adjust length of push rod (5, Figure 205) as required to position flap at 0 degree. Repeat the procedure
on other wing.

H. Hold the flap switch in the down position until the drive motor on the flap actuator is stopped by the
down limit switch. With a man at each wing, manuallylift both flaps to take up slack in the linkage.The
flap rigging deviceshould read 30+2 degrees.

I. Adjust the position if required. Move the down limit switch forward to decrease flap travel or aft to
increase flap travel.

J. Hold the flap switch in the UP position until the cam movesaway from the down limit switch.

K. Repeat Steps H through J as required to obtain a flap reading of 30 + 2 degrees on the flap rigging
fixture.

L. With the flaps still at 30 + 2 degrees and manually lifted, note the reading of the flap position indicator.
The indicator should read 30 degrees. Bend the roller arm (3, Figure 203) slightly asrequired to obtain
the desired reading.

M. Raise the flaps so that a reading of 3 degrees is obtained on the flap rigging fixture. Raise the inboard
stall warning vane on the right wing. The stall warning horn should sound. Raise the outboard stall
warning vaneon the right wing. The stall warning horn should not sound.

N. Lower the flaps so that a reading of 5 degrees is obtained on the flap rigging fixture. Raise the inboard
stall warning vane on the right wing. The stall warning hom should not sound. Raise the inboard stall
warning vaneon the right wing. The stall warning hom should sound.
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FUEL SYSTEM - DESCRIPTION/OPERATION

1. General (See Figure 1.)

The GA-7/Cougar aircraft has anindependent fuel system incorporated intoeach wing, permitting each engine
to operate from its own fuel supply. The two systems are interconnected by means of a crossfeed that will
permit fuel from one tank to be drawn by the opposite engine in the event of an emergency. Each system
consists of a wing fuel tank, a vent system,a sump tank, two quick-drain valves, an electrical fuel pump, a
selector valve, a primer solenoid valve, anengine-driven fuel pump,a fuel pressure gauge, a fuel quantity gauge,
and associated plumbingand wiring.

Fuel is drawn through the mesh finger strainers at the inboard end of the fuel tank, through the sumptank,
through the electrically-operated fuel pump mounted on the first rib, through the fuel selectorvalve mounted
on the fourth rib,through the primer solenoid valve, through the engine-driven fuel pump to the carburetor. A
quick-drain valve is supplied at each sump tank and on each main tank slightly rear of center at Wing Station
109.

A. Wing Tanks

The wing fuel tanks are integral partsof the I-beam wing sparand arelocated between the main and rear
wing spars. Solid end ribs are used to close off inboard and outboard ends of the tanks. Five ribs inside
each fuel tank retard fuel slosh during uncoordinated maneuvers. Each wing tank is equipped with a
quick-drain valve.Capacityof the tanks is 120 gallons with 118 gallons usable.

B. Vent System

The fuel tanks are vented overboard through vent lines extending outboard from each tank. Vent lines
from the sumptanksextend to each respective main tank to prevent the sump tanks from air-locking.

C. Sump Tanks

The sump tanks are located inboard of eachengine. Each sump tank isequippedwith a quick drain.

D. Fuel Tank Quick Drains

The fuel tank quick-drains are located on the bottom of eachsump tank and on eachmain tank slightly
rear of center at Wing Station 109.The quick-drain valves are spring loaded in the closed position and
are included in the systemto provide easy preflight draining for fuel examination A sampler cup must be
used for preflight fuel check of both wing tanks. (See Figure 2.) The sampler cup is placed under the
quick-drain valve and the plunger is pushed upward against the valve, allowing fuel to fill the cup for
examination.

E. Electric Fuel Pumps

An electric fuel pump is located immediately forward of eachsump tank. An integral bypassand check
valve permits fuel flow through the pump while it is inoperative, but preventsreverse flow. The pump is
used as a source of fuel pressure in the event of an engine-driven pump failure. Both types of pumps are
intended to be operativeduringtakeoff and landing to provideredundancy.
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Figure 1
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NUTPLATE

RIVET

DRAIN VALVE

SAMPLER CUP

Fuel Tank Quick-Drain Valve and Sampler Cup
Figure 2

Fuel Selector Valves

28G72-2

A three-position fuel selector valve is located inboard of each engine. The control for each valve is
positioned on the aft center console. The control positions are labelled LEFT ENGINE, RIGHT
ENGINE,CROSS FEED,and OFF.The valves areconnected to the controlsby mechanical linkage.

G. Primer Solenoid Valves

Engine priming is accomplished by use of primer solenoid valves which are located between the fuel
selector valves and the engine-driven fuel pumps. The valves are operated by a toggle switchlocated on
the lower left side of the instrument panel.

H. Engine-Driven Fuel Pumps

During normal operation, fuel is supplied to each engine by means of an engine-driven fuel pump. The
pump isan integral part of theengine. Refer to Avco Lycoming Engine Overhaul Manual for information
concerning the engine-driven fuel pump.

I. Fuel Pressure Gauges

Fuel pressure is measured by two electrically-operated fuel pressure gauges mounted on the lower right
portion of the instrument panel. Tliese gauges are actuated by current from transducers mounted on an
instrumentation transmitter bracket boiled to the engine mount.

28-0

Page 3
July 15/77



GRUMMAN AMBBBIBAM ^VO^YFii'' "M.

GA-7/COUGAR

MAINTENANCE MANUAL

J. Fuel Quantity Gauges

Fuel quantity is measured by two electrically-operated fuel quantity indicators on the lower right
portion of the instrument panel. The indicators are actuated individually by two fuel quantity trans
mitters, installed in the inboard and outboard ends of each fuel tank.

The transmitters consist of a float attached to a pivoted rod, one end of which is a rheostatwiper.The
vertical motion of the fuel causes angular travel of the float which increases or decreases the amount of
resistance in the circuit. This resistance is reflected in the amount of needle deflection at the indicator,
thus providing visual indication of fuel quantity.

K. Fuel System Electrical Circuitry (See Figure 3.)

The electrical wiring, controls, and circuit protective devides that supply electrical power to the auxiliary
fuel pump, fuel quantity gauges, and fuel pressure gauges are shown in Figure 3.
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GA-7/Cougar Fuel System Electrical Circuits
Figure 3
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FUEL SYSTEM - TROUBLESHOOTING

Fuel System Troubleshooting

Troubleshoot the fuel system as follows:

TROUBLE PROBABLE CAUSE

Fuel selector valve in OFF

position.

REMEDY

Switch to correct setting.No fuel pressure
(electric fuel pump
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. Temporarily substitute a
72.0-ohm resistance for

the fuel pressure trans
ducer. If fuel pressure
gauge does not indicate
10 psi, replace gauge.

No or low fuel pressure
(electric fuel pump
turned on).

Partial or no fuel flow

from the preceding
causes.

Defective fuel pressure
transducer.

Use the preceding remedies.

Temporarily substitute a
72.0-ohm resistance for

the fuel pressure trans
ducer. If fuel pressure
gauge indicates 10 psi,
replace transducer.

Tripped circuit protector. Reset circuit protector.

Faulty switch. Replace switch.

Defective pump. Remove outlet line from pump.
Little or no fuel flow indicates

bad pump. Repair or replace.
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TROUBLE PROBABLE CAUSE

Obstruction in fuel lines.

REMEDY

Low pressure or surging
pressure.

Starting at carburetor,
remove, inspect, and clean
all fuel lines.

Fuel valve improperly
positioned.

Check position.

Clogged filter in electric
pump.

Clean filter.

Defective engine pump. Repair or replace.

Obstructed or leaking fuel
line or connection.

Inspect all lines and
tighten connection. Use
thread sealant as required.

No fuel quantity indication. Empty fuel tank. Service with proper grade
of fuel.

Defective fuel quantity trans
mitter.

Temporarily substitute a 90.0-
ohm resistance for the fuel

quantity transmitter. If fuel
quantity gauge indicates 58
gallons/348 pounds, replace
fuel quantity transmitter.

Defectivegauge. Temporarily substitute a 90.0-
ohm resistance for the fuel

quantity transmitter. If
fuel quantity gauge does not
indicate 58 gallons/348 pounds,
replace fuel quantity trans
mitter.

Tripped circuit protector. Reset circuit protector.

Fuel leakageat primer
solenoid 'valveor primer
valve inoperative.

!

For repair or replacement of
primer solenoid valve, refer
to Chapter 73.
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FUEL SYSTEM - MAINTENANCE PRACTICES

Defueiing/Refueling

A. Perform defueling proceduresas follows:

(1) Place suitable containers (totaling approximately 60 gallons capacity) under left fuel tank drain.

(2) Open dry nitrogen supply valve and ensure that pressure regulator indicates 3.5 psi.

CAUTION: WHEN FUEL TANK QUICK-DRAIN VALVE IS REMOVED, FUEL WILL DRAIN
RAPIDLY INTO CONTAINER. BE SURE THAT CONTAINER IS PROPERLY

POSITIONED TO CATCH FUEL. KEEP ARM ABOVE LOCKNUT TO PREVENT

FUEL FLOWING ON BODY.

A CONTINUOUS SUPPLY OF NITROGEN AT 0.6 PSI MUST BE MAINTAINED TO

PERMIT SIPHONING AND INERTING OF THE AIR SPACE CREATED BY DE-

FUELING.

(3) Remove left wing fuel tank quick-drain valve by rotating locknut counterclockwise.

(4) Drain left wing fuel tank completely and continue to purge tank with dry nitrogen for 15 minutes
before shutting off nitrogen supply.

(5) Set fuel selector lo OFF.

(6) Repeat steps (1) through (5) for Ihe right-hand fuel tank.

B. Performrefueling procedures in accordance with Chapter 12.

28-0
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FUELSTORAGE SYSTEM - DESCRIPTION/OPERATION

1. General

Fuel is stored inside two independent fuel tanks incorporated into each wing. The two tanks are inter
connected by a crossfeed system that will permit either engine to operate with fuel from either tank. Total
volume (including both tanks) is 120 gallons with 118 usable in all flight attitudes. Three position fillers
provide a convenient method to limit fuel quantity when aircraft loading restricts the use of the total fuel
capacity. Each fuel tank is equipped with aquick-drain valve located on the sump tanks.

2. Fuel Tank Caps

The fuel tank caps must provide an air-tight seal with the fuel filler neck. Absence of an air-tight seal may
produce erroneous readings in the fuel measurement system. Scupper drains are provided to funnel spilled fuel
from around the fuel filler neck and overboard, through the wing drain.

28-1-1
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FUEL STORAGE SYSTEM - MAINTENANCE PRACTICES

Fuel Storage System Components Removal/Installation

A. Removalof Fuel Tank Strainer (Sec Figure 201.)

(1) Ensure that all power is off.

WARNING: FUEL TANK MUST BE EMPTY AND VAPOR FREE BEFORE ATTEMPTING

REMOVAL OF FUEL TANK STRAINER.

(2) Remove access panel immediately outboard of wheel well at Wing Station 109.

(3) Place wrench on union to keep it from loosening.

(4) From inside tank, loosen coupling nut holding strainer assembly to union.

(5) Remove fuel strainer from inside threaded portion of union.

B. Installation of Fuel Tank Strainer (See Figure 201.)

WARNING: FUEL TANK MUST BE EMPTY AND VAPOR FREE BEFORE ATTEMPTING IN
STALLATION OF FUEL TANK STRAINER.

(1) Insert strainer onto inside threaded portion of union.

(2) Insert coupling nut over strainer.

(3) Tighten coupling nut ontoinside threaded portion of union, holding wrench on outside portion of
union to keep it from rotating.

(4) Check connections for leaks.

(5) Replace access panel. Seal per GAPS 1163 Type II.

C. Removal of Quick-Drain Valve Assembly (Sec 28-0, Figure 2.)

The quick-drain valve assembly is comprised of a housing and a quick-drain valve whichis screwed into
the housing. The housing, which isa casting, normally will not require replacement. To remove quick-
drain valve, simply unscrew valve and allow it to drop from housing. Removal of the housing will require
removal of rivets securing the housing. The following procedures arc for complete removal of the
quick-drain valve assembly (including housing):

WARNING: FUEL TANK MUST BE EMPTY AND VAPOR FREE BEFORE ATTEMPTING RE
MOVAL OF QUICK-DRAIN VALVE, QUICK-DRAIN HOUSING, OR QUICK-
DRAIN VALVE ASSEMBLY.

(1) Remove access plate.

28-1-1
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Removal/Installation of Fuel Tank Strainer
Figure 201

(2) Remove quick-drain valve from housing.

(3) Remove two rivets securing quick-drain housing to wing.

D. Installation of Quick-Drain Valve Assembly (See 28-0, Figure 2.)

NOTE: Replacement of quick-drain valve can be accomplished simply by inserting threaded end of
valve in housing and securing valve to housing. Torque to 100 + 25 inch-pounds.

The following procedures are for installation of the complete quick-drain valve assembly (including
housing):

(1) At appropriate location on trailing edge of wing, secure quick-drain housing to wing with two
rivets.

(2) Insert quick-drain valve in housingand secure to housing.

(3) Check for leaks (usingdry air nitrogen) as described in this chapter.

(4) Replace access panel. Seal per GAPS 1163Type II.
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ENSURE AIRCRAFT IS PROPERLY GROUNDED. AVOID BREATHING

FUMES. KEEP AWAY FROM FLAMES OR SPARKS.

(5) Fill tank with 3 gallonsof fuel (minimum)and depressvalve plunger. Check operation.

Fuel Storage System Components Inspection/Check

A. CheckingFuel Tank Leaks(See Figure202.)

Fuel leaks which are not considered a flight hazard are stains, seeps, and heavy seeps NOT in an enclosed
area. However, all fuel leaks should be repaired as soon as possible.

NOTE: Stains from previously repaired leaks are not considered a flight hazard but must be in
spected before each flight to ensure that seepage has not reoccurred to cause a flight hazard.

(1) Hazardous Fuel Tank Leaks

Fuel leaks which are a flight hazard are running leaks in any area, seeps, and heavy seeps or stains
in enclosed areas such as those surrounding the fuel tanks. These leaks must be repaired before
that tank is used for any flight. The wet or stained spot on the wing in the area of the tank is an
indication of leak intensity. Fuel leak classifications are shown in Figure 202.

It is recommended that leaks classified as flight hazardous leaks be repaired priorto further use of
the aircraft.

B. Checking Fuel Tank Caps

The fuel tank caps arc not vented and should be inspected at everyscheduled inspection to ensure thai
the cap gasket is not deformed or deteriorated.

C. Checking Fuel Tank Quick Drains(See 284), Figure 2.)

The fuel tank quick drains should be checked at every scheduled inspection to ensure that leakage
through the quick-drain valve is not occurring. In addition, the quick drains should be checked for
proper operation.

D. Checking Fuel Tank Vents (See 28-0, Figure 1.)

The fuel tank vents (one located at the bottom outer portion of each wing) should be checked before
each flight to ensure that vents are not obstructed. Damaged or clogged fuel tank vents could cause
improper operation of the fuel system or causeincorrect fuel measurement indications.
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FUEL DISTRIBUTION SYSTEM - DESCRIPTION/OPERATION

1. General (See 284), Figure 1.)

The fuel distribution system consists of two wing tanks (one mounted in each wing), two sump tanks, two
electric fuel pumps, two selector valves, two primer solenoid valves, two engine-driven fuel pumps, and
associated plumbing. In addition, the electrical circuitry necessary to supply operating power to the electric
fuel pumps, to the primer solenoid valves, and to the fuel pressureindicators, is included in this system.
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FUEL DISTRIBUTION SYSTEM - MAINTENANCE PRACTICES

Servicing

A. Electric Fuel Pump Filter (See Figure 201.)

A 40-micron filler, through which all engine fuel must pass, is incorporated in each of the electric fuel
pumps (also called booster or auxiliary pumps). These filters must be serviced periodically (every 100
operating hours). The following procedures are recommended for fuel pump filter servicing.

(1) Gain access to fuel pump through access plate.

(2) Remove the bottom cover from the fuel pump by cutting the safety wire and turning the bottom
cover clockwise wilh a 5/8-inch wrench.

Fuel Pump Servicing
Figure 201

28G72-6
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(3) Remove the cover, gasket, magnet, and filter.

WARNING: USE SOLVENT IN A WELL VENTILATED AREA. AVOID BREATHING

FUMES. KEEP AWAY FROM FLAMES.

(4) Clean the filter by rinsing in Stoddard solvent or equivalent and blowingout cleansing agent with
compressed air. If filter is distorted or damaged, it should be replaced. Refer to the Illustrated
Parts Catalog for replacement part number.

(5) Clean the bottom cover, gasket, and magnet in the same manner as the filter.

(6) Reinstall filter, magnet, gasket, and bottom cover.

(7) Tum bottom covercounterclockwise until lugs engage, and safety wirewith 0.032 inch wire.

Removal/Installation

A. FuelSelector Paneland Fuel Selector Valve Description (See Figure202.)

The fuel selector panel, located forward in the console, provides means for fuel tank selection and fuel
supply shutoff. Two switches are provided, marked LEFT ENGINE and RIGHT ENGINE, and are
connected by mechanical linkage to the pivot arm of the respective fuel selector valve. The selections
provided for these switches are LEFT ENGINE, RIGHT ENGINE, CROSS FEED, and OFF.

B. Fuel Selector Valve Removal(See Figure202.)

WARNING: WHEN FUEL LINES ARE DISCONNECTED, SOME FUEL SPILLAGE MAY OC
CUR. TAKE PROPER PRECAUTIONS TO PREVENT FIRE HAZARD DUE TO
SPILLAGE.

(1) Disconnect three fuel lines connected to fuel selector valve.' Cap open fuel lines.

(2) Disconnect cable from pivot arm of fuel selectorvalve.

(3) Remove screws and washers attaching valve to support bracket. Remove valve from bracket.

C. Fuel Selector Valve Installation (See Figure202.)

(1) Position fuel selector valve in bracket.

(2) Installscrewsand washers through bracketand into fuel selector valve.

(3) Clean exposed threads on the fuel selector valve.

CAUTION: TO PREVENT CROSS THREADING, USE CARE TO ENSURE FUEL LINES ARE
PROPERLY SEATED IN FUEL SELECTOR VALVE BEFORE TIGHTENING NUTS.

(4) Uncapand reconnect (hand tighten) the three fuel linesto fuel selector valve.

28-2-1
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Fuel Selector Panel and Fuel Selector Valve Removal/Installation
Figure 202
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(5) Torque fuel line fitting nuts to 100 + 25 inch-pounds.

(6) Connect cable to pivot arm of fuel selector valve and rig cable so that selector valve position
corresponds with fuel panel switch position.

(7) Fill both fuel tanks.

(8) Set fuel selectors alternately to LEFT ENGINE, RIGHT ENGINE, CROSS FEED, and OFF while
observing to ensure that no fuel leakageoccurs and that both fuel selector valves operate correctly.

D. Primer Solenoid Valves Removal/Installation

For removal and installation procedures for primer solenoid valves refer to Chapter 73.

E. Fuel System Plumbing Removal

Since Ihe fuel system plumbing is composed of standard aircraft tubing and fittings, its removal is merely
the use of standard maintenance practices.

The following precautionsshould be observed when removing plumbing:

(1) Cap all open lines and fittings to prevent contamination fromenteringsystem.

(2) When disconnecting lines, first ensure that all residual fuel is drained from the line.

(3) Exercise the precautionspreviously mentioned to minimize fire hazards.

F. Fuel System Plumbing Installation

Like removal, the installation of fuel system plumbing follows standard maintenance practices. In
addition, the following procedures and precautions should be followed during installation:

WARNING: USE SOLVENT IN A WELL VENTILATED AREA. AVOID BREATHING FUMES.
KEEP AWAY FROM FLAMES.

(1) Prior to installation, all fuel lines and fittings should be cleaned internally (by passing Stoddard
solvent through them, then air drying) to prevent contamination from being introduced into the
system.

G. Electric Fuel Pump Removal (See Figure203.)

(1) Disconnect electrical connector.

WARNING: WHEN FUEL LINES ARE DISCONNECTED, SOME FUEL SPILLAGE MAY
OCCUR. TAKE PROPER PRECAUTIONS TO PREVENT FIRE HAZARD DUE
TO SPILLAGE.

(2) Disconnect two fuel lines from the pump andcapfittings.
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Electric Fuel Pump Removal/Installation
Figure 203

(3) Remove screws and washers securing the pump to the rib and remove the pump.

Electric Fuel Pump Installation (Sec Figure 203.)

(1) Position fuel pump on rib.

(2) Install washers and screws.

(3) Clean exposed threads on fuel pump fittings with a stiff-bristle brush.

(4) Connect fuel lines to fuel pump.

(5) Torque fittings to 100+25 inch-pounds.

(6) Connect electrical pigtail.

(7) Operate pump and check for leaks.

Engine-Driven Fuel Pump- Removal/Installation

Refer to Avco Lycoming Engine Overhaul Manual for engine-driven fuel pump removal and installation
procedures.
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Adjustment/Test

A. Fuel System PlumbingPressure Test

(1) Pressurize fuel system plumbing by performing procedures in Fuel Storage System Components -
Inspection/Check.

(2) Visually check plumbing connections forevidence of leakage.

(3) If plumbing holds pressure for 15 minutes, wilh pressure loss not exceeding 0.05 psi, plumbing is
acceptable.

(4) If leaks are found, replace defective components and retest system.

B. Electric Fuel Pump Operational Check

(1) Ensure that the fuel tank contains at least 3 gallons of fuel.

(2) Forleft engine fuel pump check, set fuel selector valve to leftengine.

(3) Set master switch to ON.

(4) Set auxiliary fuel pumpswitch'to ON.

(5) Observe fuel pressure gauge. Gauge should indicate 0.5 to 8.0 psi.

(6) Set auxiliary fuel pump and master switch to OFF.

(7) Repeat test for right engine,with fuel selectorvalve set to RIGHT ENGINE.

C. Engine-Driven Fuel Pump Operational Check

It isnecessary tooperate the aircraft engine inorder to check the engine-driven fuel pump.

(1) Ensure that the fuel tank contains at least 3 gallons of fuel.

(2) Set mixture to FULL RICH.

(3) For left engine-driven fuel pumpcheck,set fuelselector valve to LEFTENGINE.

(4) Set master switch to ON.

(5) Set auxiliary fuel pump switch to ON.

(6) Observe fuel pressure gauge. Gauge should indicate 0.5 to 8.0 psi.

28-2-1
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(7) If required, primeengine.

WARNING: ENSURE THAT PROPELLER AREA IS CLEAR PRIOR TO STARTING
ENGINE.

(8) Set magneto switch to LEFT.

(9) Press starter button until engine starts.

(10) Set magneto switch to BOTH.

(11) Check oil pressuregauge.Oil pressure should be indicated within 30 seconds.

(12) Set auxiliary fuel pump switch to OFF whileobserving fuel pressure gauge. Gauge should indicate
0.5 to 8.0 psi, with auxiliary fuel pump off.

(13) Run engine at several different power settings and ensure that fuel pressure remains between0.5
and 8.0 psi.

(14) Idle engine and set mixture to IDLE CUTOFF.

(15) Set magneto switch to OFF.

(16) Set master switch to OFF.

(17) Repeat test for right engine-driven fuel pump, with fuel selector valveset to RIGHT ENGINE.
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FUEL INDICATING SYSTEM - DESCRIPTION/OPERATION

General

The fuel indicating system consists of two fuel pressure gauges and two fuel quantity gauges. The pressure
gauges and the quantity gauges are mounted on the left instrument cluster in the instrument panel.

A. Fuel Pressure Gauges

The fuel pressure gauges are actuated individually by electrical transducers mounted on a bracket on the
right side of the engine mounts.

B. Fuel Quantity Gauges

The two fuel quantity gauges are actuated individually by fuel quantity transmitters, installed in the
inboard and outboard ends of each fuel bay.

The transmitters consist of a float attached lo a pivoted rod, one end of which is a rheostat wiper.The
vertical motion of the fuel causes angular travel of the float which increases or decreases the amount of
resistance in the circuit. This resistance is reflected in the amount of needle deflection at the indicator,

thus providing visual indication of fuel quantity.
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FUEL INDICATING SYSTEM - MAINTENANCE PRACTICES

Removal/Installation

A. Fuel Pressure Gauge Removal (See Figure 201.)

(1) Ensure that master switch is set to OFF.

(2) At right side of the instrument panel, behind the left instrument cluster, disconnect electrical leads
from back of fuel pressure gauge.

(3) At front of the instrument cluster, remove four screws holding the instrument cluster to the
instrument panel. Retain screws for reuse.

(4) From front of the instrument panel, push instrument cluster slightly forward and downward lo
clear instrument panel.

(5) While holding front of fuel pressure gauge, remove lockoutsand insulating washers that secure fuel
pressuregauge to instrument cluster. Retain nuts for reuse.

(6) Disengage and remove fuel pressuregauge from instrument cluster.

B. Fuel Pressure Gauge Installation (See Figure 201.)

(1) Insert fuel pressure gauge into centersection of left instrument cluster so studs protrudethrough
holes in metal support plate.

(2) Properly align face of fuel pressure gauge in instrument cluster and secure fuel pressure gauge to
instrument cluster with nuts previously removed.

(3) Secure instrument cluster to instrument panel with four screwspreviously removed.

(4) Connect electrical leads to studs on back of fuel pressure gauge, using lockouts provided with
gauge.

C. Fuel Pressure Transmitter Removal/Installation

Forfuel pressure transmitter removal/installation procedures, refer to Chapter 73.

D. Fuel Quantity Gauge Removal (See Figure 201.)

(1) Ensure that master switch is set to OFF.

(2) At right side of the instrument panel, behind theleft instrument cluster, disconnect electrical leads
from back of fuel quantity gauge.

(3) At front of the instrument cluster, remove four screws holding the instrument cluster to instru
ment panel. Retain screws for reuse.
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Figure 201
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(4) From front of the instrument panel, push instrument cluster slightly forward and downward to
clear instrument panel.

(5) While holding front of fuel quantity gauge, remove locknuts and insulating washers from studs
protruding through instrument cluster.

(6) Disengage and remove fuel quantity gauge from instrument cluster.

Fuel Quantity Gauge Installation (See Figure 201.)

(1) Insert fuel quantity gauge into top section of left instrument cluster so that studs protrude
through holes in metal support plale.

(2) Properly align face of fuel quantity gauge in instrument cluster and secure gauge to instrument
cluster with insulating washersand locknuts.

(3) Secure instrument cluster to instrument panel with four screws previously removed.

(4) Connect electrical leads to sluds on back of fuel quantity gauge, using locknuls provided with
gauge.

Fuel Level Sender Unit Removal (See Figure 202.)

(1) Ensure that all power is off.

WARNING: FUEL TANK MUST BE EMPTY AND VAPOR FREE BEFORE ATTEMPTING
REMOVAL OF FUEL LEVEL SENDER UNIT.

(2) Disconnect electrical leads to fuel level sender at inboard and outboard bulkhead of fuel tank.

(3) Remove five bolls and five washers al(aching senderunit to fuel tank bulkhead.

(4) Withdraw sender unit through hole in fuel tank bulkhead.

Fuel Level Sender Unit Installation (See Figure 202.)

WARNING: FUEL TANK MUST BE EMPTY AND VAPOR FREE BEFORE ATTEMPTING IN

STALLATION OF FUEL LEVELSENDER.

(1) Insert fuel level sender unit through hole in fuel tank bulkhead at WingStation 109.

(2) Seal per GAPS 1163.

(3) Insert five washers and five bolls to attach sender unit to bulkhead.

(4) Torque bolts to standard value. Refer to Chapter 91.

(5) Connect electrical leads to terminals on sender unit.
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Fuel Level Sender Unit Removal/Installation
Figure 202
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Normally no attempt should be made to calibrate or repair adefective fuel pressure gauge or a fuel quantity
gauge. These gauges should he replaced with serviceable gauges.
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ICE AND RAIN PROTECTION - DESCRIPTION/OPERATION

1. General

This chapter includes those units and components which are installed on the GA-7/Cougar aircraft,asa means
of preventing and disposing of ice formation in the carburetor and pitot system, and the elimination of frost
and fog on the windows and windshield.

This chapter contains the following systemsand their related components.

Carburetor Heat System
Pitot Heater System
Windshield Defrostingand Window Defogging System

NOTE: Wing leading edge deicing and propeller anti-icing systems will beoffered as optional equipment at
a future date. These systems will be added to the maintenance manual as a revision whensystem
data becomes available.
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CARBURETOR HEAT SYSTEM - DESCRIPTION/OPERATION

1. General (See Figures 1 and 2.)

The aircraft engines are equipped with a carburetor heat system which is used when carburetor icing con
ditions exist. The system provides a source of heated air ducted from the exhaust muffler to the carburetor air
box assembly. The system is controlled from the center console by the carburetor heat controls which are
connected to a shutoff valve on the carburetor air boxes by a cable linkage. When the carburetor heat control
is in the OFF (pushed in) pdsition, filtered air is drawn through ducting into the carburetor. When the
carburetor heat control is in the ON (pulled out) position outside air is shut off and heated unfiltered air is
routed to the carburetor through ducting from the exhaust muffler to the carburetor air box.

Major Components and Their Locations

Carburetor Heat System

Unit No. Per Aircraft Location

Carburetor Heat 2 On Center Console.

Control

Carburetor Heat Shutoff 2 In carburetor

Valve air box housing.

Carburetor Heat 2 Runs from control

Control Cable handle on console

to shutoff valve

on Carburetor air

box
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Carburetor Heat System Components
Figure 2 (Sheet 1 of 2)

DETAIL A
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Figure2 (Sheet 2 of 2)
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CARBURETOR HEAT SYSTEM - MAINTENANCE PRACTICES

Carburetor Heat System - Operational Test

A. Disconnect the hot air duct at the air box assembly.

B. Pull the carburetor heat control knob out (ON position) and visually check that theshutoffvalve on the
carburetor air box is in the fully open position, push heat control knob in (CLOSED position) and
visually check that shutoff valve is full closed. Ensure no binding exists throughout travel of heat
control.

NOTE: It is necessary to operate the aircraft engines to test the carburetor heat system opera
tionally.

WARNING: ENSURE THAT PROPELLER AREAS ARE CLEAR PRIOR TO STARTING
ENGINES.

C. Startand runengine or engines asrequired. Refer to the Pilot's Operating Handbook.

(1) Run engineat 1800 rpm.

(2) Pull carburetor heat control out (ON position) and check for a positive indication of rpm drop
which indicates heat to carburetor on engine being checked.

(3) Push carburetor heat control in (CLOSED position) and note increase in rpm.

D. Shut down engine or engines. Refer to the Pilot'sOperating Handbook.
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CARBURETOR HEAT CONTROL DESCRIPTION/OPERATION

I. General (Refer lo Figures 1 and 2, Section 30-1-0.)

The carburetor heat control is used to control the flow of heated air to the carburetor during icing conditions.
It consists of a control knob for each engine. The control knobs are mounted on the control quadrant below
the throttles, prop control, and mixture control levers. The heat controls are connected by control cables to a
shutoff valve mounted on each carburetor air box. The controls are push/pull type. When the controls are
pulled out the carburetor heat is ON; pushing the controls in funis the system to OFF.
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CARBURETOR HEAT CONTROL TROUBLESHOOTING

Troubleshooting the Carburetor Heal Control

TROUBLE

Control will not

operate through full
travel range.

Control moves through
full range of travel
but does not fully
shut off, or restricts

flow of heated air to

carburetor.

Flow of healed

air to carburetor

inadequate to
prevent icing.

PROBABLE CAUSE REMEDY

Linkage binding, broken,
or crimped.

Adjust linkage or
replace as required.

Control binding in
control quadrant.

Clean, adjust, and
lubricate as required.

Air shutoff valve

binding or stuck on
carburetor air box.

Clean, adjust, lubricate,
or replace valve
as required.

C'onlrol and linkage
improperly adjusted.

Control cable loose or disconnected.

Adjust control
and linkage.

Tighten or connect
cable.

Heat duct from

muffler lo carburetor

air box disconnected

or damaged.

Replace duct.

30-1-1
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CARBURETOR HEAT CONTROL - MAINTENANCE PRACTICES

1. Removal/Installation

Remove carburetor heat control cable as follows:

(1) Remove the carburetor heat control cable from the shutoff valve on the carburetor air box by
disconnecting it at the balljoint connectingcableto shutoff valvearm.

(2) Remove cable from mount brackets on carburetor air box and slide cable from brackets.

(3) Remove console side trim to gainaccessto cable mount clamps and control knob locknuts.

(4) Remove control knob locknuts and remove push-pull knob.

(5) Remove cableretaining clampsbelow consoleassembly.

(6) Open wing access panels and remove cable clamp halves at Wing Stations 24.40, 42.154, and
59.907.

(7) Ensure all attaching hardware and clamps are disconnected. Attach a wire or string long enough to
reach from the console to the engine firewall to the ball joint end of the cable to facilitate
installation of new cable. Slide cable out through console assembly. Remove wire or string from
old cable.

Install carburetor heat control cable as follows:

(1) Attach wire or stringto ball joint end of new cable to be installed.

(2) Thread cable from console assembly through wing to carburetor airbox by pulling gently on wire
or string.

(3) Secure cable to push-pull control knob and tighten locknuts at console.

(4) Secure cable retaining clamps below console and at Wing Stations 24.40, 42.154, and 59.907.
Ensure cable isadjusted to provide a 4-1/2inchbend radius.

(5) Remove wire or string from balljoint end of cableat carburetorair box.

(6) Attach balljoint end of cableto carburetor airshutoff valve arm.

(7) Install console trim and access panels.

(8) Move heat control through full range of travel and ensurethat no bindingexists.

(9) Seal opening in firewall around carburetor heat control cable with Coast Pro-Seal 700 Firewall
Sealant (MIL-S-38249, Type 1) manufactured by Essex Chemical Corp., 19451 Susana Road,
Compton, California90221.
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2. Adjustments (See Figure 201.)

A. Position the carburetor heat control knob in the completely closed position. The knob shouldbe within
1/8 inchof the faceplate orstop. A 1/8 inch spacer can be used for measurement.

B. Minor adjustments can be made at the ball joint connection on carburetor air box siiutoff valve. If
further adjustments are required, loosen cable mount clamps and re-position cable assembly to obtain
the dimensions in Paragraph 2.A.

C. Remove spacerand tighten ball joint nut or clampsas required.

3. OperationalTest

A. Move carburetor heat control knob fully forward and aft and check control for full travel with a
minimum of 1/8 inch "pinch" at both endsof travel.

30-1-1
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Typical Control Knob Rigging
Figure 201

0.125 IN

SPACER

FACE PLATE

CONTROL KNOB
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CARBURETOR HEATSHUTOFF VALVE - DESCRIPTION/OPERATION

1. General (SeeSection 30-1 -0, Figure 2.)

The carburetor heal shutoff valve isan integral partof the carburetor air box. The valve controlarm is located
on the exterior section of the carburetor air box and is connected to the carburetor heal control lever by a
cable assembly. When the shutoff valve is open, heated air isdiverted to the carburetor air intake. Carburetor
heat is shut off when the valve is closed. Since the carburetor heat shutoffvalve is an integral part of the
carburetor air box, removal or replacement of the valve requires removal of the carburetorair box. (Refer to
Chapter 73 of this manual.) To perform an operational lest on the carburetor heat shutoff valve, refer to
Section 30-1-0, this chapter.
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PITOT HEATER SYSTEM - DESCRIPTION/OPERATION

1. General (See Figure 1.)

The pitot heater system consists of an electrical heating element which is anintegral part of the pitot tube,a
receptacle for connection to the element, an ON-OFF switch, and associated wiring. The switch is of plastic
construction and is mounted on the lowerleft sectionof the instrument panel. The heater hasa 15 amp circuit
breaker incorporated (See Figure 2.) which is located on the lower right side of the instrument panel circuit
breaker section. The purpose of the pitot heateris to prevent or eliminate the formation of ice inside the pitot
tube during aircraft flight. The heated pitot tube is an optional item of equipment on the GA-7/Cougar
aircraft.

30-3-1
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Pitot Heater System
Figure 1

FS
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PITOT HEATER SYSTEM - TROUBLESHOOTING

Troubleshooting Pitot Heater System

TROUBLE PROBABLE CAUSE REMEDY

Pitot tube fails

to heat.

Circuit breaker popped. Reset circuit breaker.

If it pops again, do not
reset. Determine

cause and correct.

Defective wiring. Check with ohmmeter

and repair as required.

Heater element

burned out.
Replace pitot tube.
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PITOT HEATER SYSTEM - MAINTENANCE PRACTICES

Removal/Installation of Pitot Heater

When the pitot heater becomes inoperalive, the pitot tube assembly must be replaced. For removal/installation
procedures, refer to Chapter 34.

Removal/Installation of Pitot Heater Switch

A. Remove Pitot Heater Switch

(1) Ensure that battery master switch is in OFF position.

(2) Remove switch from instrument panel by pushing switch out through face of panel.

(3) Disconnect wiring from switch terminals.

B. Install Pitot Heater Switch

(1) Ensure that battery masterswitch is in OFF position.

(2) Connect wiring to switch terminals.

(3) Position switch in place on instrument panel and push switch into mounting hole until switch
snaps into panel.

Operational Test of Pitot Heater

A. Test Pitot Heater

WARNING: WHEN THE PITOT HEATER IS OPERATING, THE PITOT TUBE BECOMES EX
TREMELY HOT. PHYSICAL CONTACT COULD RESULT IN A SEVERE BURN.

(1) Place battery master switch to ON position.

(2) Place pitot heater switch to ON position. Within 2 or 3 seconds, pitot tube should begin to get
warm.

(3) Lightly feel the pitot tube immediately after the pitot heater switch has been placed in ON
position.

NOTE: Ground operation of the pitot heater should be held to a minimumduring operational
checks.

(4) Place pitot heater switch and batterymaster switch to OFF position.
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WINDSHIELD DEFROSTER SYSTEM - DESCRIPTION/OPERATION

General

To provide for windshield defrosting, air ducts are routed from the left and right forward cabin air outlet
valves to the left and right windshield defroster vent outlets. Operation of the defroster is accomplished by
operating the cabin heating system (Refer to Chapter 21.) and adjusting the volume of airflow by moving the
air valves in the defroster vents and regulating Ihe outlet temperature by positioning the L CABIN AIR -
OFF/WARM control as desired.
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LANDING GEAR - DESCRIPTION/OPERATION

1. General

The GA-7/Cougar aircraft is equipped with a retractable tricycle air-oil strut type landing gear, retracted or
extended by an electrically powered hydraulic power pack. The landing gearsystem consists of the main gears,
nose gear, and a hydraulic power pack. Landing gear positions are indicated by lights located on the instru
ment panel. When the gears are all down and locked, three green lights illuminate on the instrument panel.
When all of the gears are not down and locked (NOT SAFE), an amber light illuminates on the instrument
panel.

An aural sound (warning horn) will be activated under certain in-flight conditions to alert the pilot that the
landing gearis not extended.

In the event the aircraft is on the ground and the landing gear control handle is placed in the UP position, a
safety switch (squat switch) will prevent the hydraulic pump from actuating. The squat switch is located on
the left maingear. Detailed information on the gear positionand warning system is provided in Section 32-6-1.
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MAIN LANDING GEAR - DESCRIPTION/OPERATION

General

The main landing gears consist mainly of a wheel and brake assembly, a forged trunnion, oleo cylinder, yoke,
axle, scissors, brace assembly, actuator assembly, and collar. The gear is retracted or extended hydraiilically
with a single hydraulic actuator. Hydraulic pressure issupplied to tlieaciiialor In a powerpack operated by a
DC electric motor. Actuation is initialed by a locking type, two-position handle mounted on the instriimeiil
panel.
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MAIN LANDINf; GEAR - MAINTENANCE PRACTICES

1. Removal/Installation of Main LandingGear Assembly

NOTE: Prior to proceeding with instructions provided in this chapter, the aircraft must be placed on jacks.
(Refer to Lifting and Jacking, Chapter 7.) When any component of the landing gear is removed or
any hydraulic line disconnected for any reason, the gears should lie cycled and checked for proper
operation anil servicing. Refer to Chapter 12 for servicing.

A. Remove Main Landing Gear Trunnion and Oleo Assembly (See Figure 201.)

(1) Place a container beneath wheel lo catch any hydraulic fluid spillage anil disconnect hydraulic
brake line near top of main landing near.

(2) With aircraft on jacks, disconnect door linkage from main gear trunnion by removing mil, washer,
and bolt.

(3) Disconnect brace assembly from main gear trunnion by disconnecting spring (1), nut (2), washer
(3), bracket (4), clevis (5), pin (6), pin retainer (7), anil remove brace assembly (8) from trunnion.

(4) Disconnect actuator assembly (13) from actuator arm (22) by removing cotter pin (9), nut (10),
washer (11). boll (12), and remove actuator (13) from actuator arm (22).

(5) Remove access panels beneath wing lo gain access to main gear mounting hardware.

(6) Remove cotter pin (14). nut (15). and washer (16). From inside wheel well, remove nut (17),
washer (18), and boll (19). Slide pin (20) anil bushing (21) tlirou^li bearing in wheel well wall.

(7) On other side of trunnion, remove nut (23). washer (24). and boll (25) holding pin (26) anil
bushing (27). Slide pin (20) out of rear bearing and remove main landing gear from aircraft.

I!. Disassemble Main LandingGear Trunnion anil Oleo Assembly (See figure 202.)

(11 Remove main landing gear trunnion and oleo assembly. Refer to Paragraph A.

(2) Release air pressure anil remove air valve (1) with O-ring (2), and drain hydraulic fluid.

(3) Remove nut (5), washer (6). bolt (7), anil remove yoke assembly (8) from trunnion.

(4) Remove nut (9), washer (10), bolt (11), torque plate (12), and axle (13) from yoke (8).

(5) Remove nut (14), washer (15), and bolt (16) from top of trunnion and pull plugand orifice tube
out of trunnion anil separate plug(22) from orifice tube (21).

(6) Remove retaining ring (17). orifice (18), anil with extension wrench remove bolt (19) anil washer
(20) from orifice tube (21).

(7) Remove barrel nut (23), backup ring (24), O-ring (25), and plate (26) from plug (22).

(8) Remove plug (27). backup ring (28), and O-ring (29).
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1. Spring
2. Nut

3. Washer

4. Bracket

5. Clevis

6. Pin

7. Pin Retainer

8. Brace Assembly
9. Cotter Pin

10. Nut

11. Washer
12. Bolt

13. Actuator

14. Cotter Pin

15. Nut

16. Washer

17. Nut

18. Washer
19. Bolt

20. Pin

21. Bushing
22. Actuator Arm
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Main LandingGear Installation
Figure201

23. Nut

24. Washer

25. Bolt

26. Pin

27. Bushing
28. Nut

29. Washer

30. Spacer
31. Bolt

32. Washer

33. Washer

34. Nut

35. Washer

36. Bolt

37. Nut

38. Washer

39. Bolt

40. Washer

41. Washer

42. Retainer

43. Support Tube
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Trunnion and Oleo Assembly
Figure 202 (Sheet 1 of 2)
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1. Air Valve

2. O-ring
3. Not Used

4. Not Used

5. Nut

6. Washer

7. Bolt

8. Yoke

9. Nut

10. Washer

11. Bolt

12. Torque Plate
13. Axle

14. Nut

15. Washer

16. Bolt

17. Retaining Ring
18. Orifice

19. Bolt

20. Washer

21. Orifice Tube

22. Plug
23. Barrel Nut

24. Backup Ring
25. O-ring
26. PlateStop
27. Plug
28. Backup Ring
29. O-ring
30. Retaining Ring
31. Spacer

32. Scraper
33. Backup Ring
34. O-ring
35. Lower Bearing
36. Backup Ring
37. O-ring
38. Sleeve

39. Retaining Ring
40. Bearing
41. Oleo Piston

42. Cotter Pin

43. Nut

44. Washer

45. Bolt

46. Cotter Pin

47. Nut

48. Washer

49. Hose Bracket

50. Washer

51. Bolt

52. Scissor Half

53. Bushings
54. Cotter Pin

55. Nut

56. Washer

57. Switch Bracket

58. Bolt

59. Bushings
60. Scissor Half

61. Bushings
62. Trunnion

Trunnion and Oleo Assembly
Figure 202(Sheet 2 of 2)

(9) Remove retaining ring (30), spacer (31), scraper (32), backup ring (33), O-ring (34), bearing (35),
backup ring (36), O-ring (37), and sleeve (38).

(10) Remove retaining ring (39) and bearing (40) from piston (41).

(11) Remove scissors from trunnion by removing cotter pin (42), nut (43), washer (44), bolt (45),
cotter pin (46), nut (47), washer (48), bracket (49), washer (50), bolt (51), and remove scissor half
(52). Remove bushings (53) from yoke (8).

(12) Remove cotter pin (54), nut (55), washer (56), switch bracket (57), bolt (58), and remove
bushings (59) from scissor half (60) and remove bushings (61) from trunnion (62).

Cleaning, Inspection, and Repair of Trunnion and Oleo Assembly

(1) Clean all partswith a suitable dry type cleaning solvent.
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(2) Inspect components for wear, cracks, nicks, corrosion, and overall condition.

(3) Repair of the trunnion and oleo assembly consists of smoothing out minor scratches, nicks, and
dents and replacement of defective parts.

D. Assemble Trunnion and Oleo Assembly (See Figure 202.)

NOTE: Replaceall O-rings duringassembly.

(1) Install bushings (61) in trunnion (62) and install scissor half (60) on trunnion with bolt (58),
switch bracket (57), washer (56), nut (55), and cotter pin (54).

(2) Attach bottom scissor half (52) to upper scissor half (60) with bushings (59), bolt (51), washer
(50), bracket (49), washer (48), nut (47), and cotter pin (46).

(3) Attach bottom half of scissors (52) to yoke (8) with bushings (53), bolt (45), washer (44), nut
(43), and cotter pin (42).

(4) On piston (41), install bearing (40), retaining ring (39), and sleeve (38).

(5) On lower bearing (35), install O-ring (37), backup ring (36), O-ring (34), and backup ring (33).
Install bearing assembly (35) with scraper (32), spacer (31), and retaining ring (30) in bottom of
trunnion.

(6) Install O-ring (29) and backup ring (28) on plug (27). Install plug(27) on bottom of piston (41).

(7) On plug(22), install O-ring (25), backupring (24), and barrel nut (23).

(8) Place stop plate (26) on top of orifice tube (21) and position plugassembly (22) in place on top of
stop plate (26). Through the bottom of orifice tube (21), install washer (20), bolt (19), andscrew
bolt (19) into barrelnut (23).

(9) Install orifice (18) and retainingring (17).

(10) Place the assembled oleo assembly in the trunnion and installbolt (16), washer(15), and nut (14).

(11) Install axle (13), torque plate (12), bolt (11),washer (10),and nut (9). Align holein yoke (8) with
holein piston and plug (27) and install bolt (7), washer (6), andnut (5).

(12) Service the strut and install O-ring (2) and valve (1). Refer to Chapter 12 for servicing instructions.

E. Install Main Landing Gear Trunnion and Oleo Assembly (See Figure 201.)

(1) With assistance, place landing gear in position in wheel well and, through bearing in wall of wheel
well, install pin (20). Align holes in actuator arm (22) and pin (20) with holes in trunnion and
install bolt (19), washer (18), and nut (17).

(2) Through rear bearing, install pin (26) and align holes with trunnion and install bolt (25), washer
(24), and nut (23).
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(3) Through access panel install washer (16), nut (15), and cotter pin (14).

(4) Connect actuator (13) to actuator arm (22) by installing bolt (12), washer (11), nut (10), and
cotter pin (9).

(5) Connect brace assembly (8) to trunnion by installing bracket (7), clevis (6), pin (5), bracket (4),
washer (3), and nut (2).

(6) Connect spring (1) to bracket (4).

Removal/Installation of Main Gear Actuator

A. Remove Main Gear Actuator (See Figure 201.)

(1) Using a rag to absorb hydraulic fluid leakage, disconnect hydraulic lines from actuator and plug all
ports.

(2) Remove cotter pin (9), nut (10), washer (11), and bolt (12) attaching actuator (13) to actuator
arm (22).

(3) Remove nut (28), washer (29), spacer (30), bolt (31), and washers (32 and 33). Remove actuator
from aircraft.

B. Disassemble Main Gear Actuator

Main and nose gear actuators are the same. Refer to Section 32-2-1, Paragraph 8B, and Figure 206 for
disassembly procedures.

C. Cleaning, Inspection, and Repair of Main GearActuator

(1) Clean actuator components with a suitable dry cleaning solvent.

(2) Inspect components for wear, cracks, nicks, corrosion, proper lubrication, and general condition.

(3) Repair of the main gear actuator consists of smoothing out minor scratches, nicks and dents, and
replacement of defective parts.

D. Assemble Main Gear Actuator

Refer to Section 32-2-1,Paragraph 8D and Figure 206 forassembly procedures.

E. Install Main Gear Actuator (See Figure 201.)

(1) Place end of actuator (13) in brace assembly lugand place washers (33 and 32) in position on each
side of actuator end, and installbolt (31), spacer (30), washer(29), and nut (28).

(2) Place rod end of actuator in actuator arm and install bolt (12), washer (11),nut (10), and cotter
pin (9).
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(3) Connect hydraulic lines to actuator.

(4) Refer to Paragraph 5 for adjustments.

3. Removal/Installation of Main Landing Gear Support Tube Assembly

A. Remove Main Landing Gear Support Tube Assembly (See Figure 201.)

(1) Remove nut (34), washer (35), and bolt (36).

(2) Remove nut (37), washer (38), and bolt (39).

(3) Slide support tube (43) through hole in wheel well wall and remove washer (40), brace assembly (8),
washers(41), and retainer(42) from support tube (43).

B. Cleaning, Inspection,and Repairof Main Landing Gear Support Tube Assembly

(1) Clean support tube with a suitable dry cleaningsolvent.

(2) Inspect supporttube for wear, cracks, nicks,corrosion, andgeneral condition.

(3) Repair of the main landing gear support tube consists of smoothing out minor nicks, scratches, and
dents; replacement of parts; and applying new finish.

C. Install Main Landing Gear Support Tube Assembly (See Figure 201.)

(1) Slide support tube(43) through support block on forward wheel well wall.

(2) Slide retainer (42), washers (41), brace assembly (8), and washer (40) on support tube (43) and place
other end of support tube in bracket on aft wheel wellwall.

(3) Align holes inretainer (42) with hole in support tube and install bolt (39), washer (38), and nut (37).

(4) Align hole in aft end ofsupport tube with holes in aft support bracket and install bolt (36), washer (35),
and nut (34).

4. Removal/Installation of Main LandingGear Brace Assembly

A. Remove Main Landing Gear Brace Assembly (See Figure 201.)

(1) Removemain landing gear support tube. Refer to Paragraph 3A.

(2) Break brace at knee joint and swing it out to disconnect actuator (13) by removing nut (28), washer
(29), spacer (30), bolt (31), and washers (32 and 33).
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(3) Remove nut (2), and washers (3), remove brace assembly (8), by sliding clevis (5), out oftrunnion lug.

(4) Remove brackets (4), from spring (1), and remove clevis (5), pin (6), and pin retainer (7), from brace
assembly (8).

B. Disassemble Main LandingGear Brace Assembly

The main landing gear brace assembly and nose landing gear brace assembly are the same. Refer to Section
32-2-1, Paragraph 9B,and Figure 207 fordisassembly procedures.

C. Cleaning, Inspection, and Repair of Main Landing Gear Brace Assembly

Refer to Section 32-2-1, Paragraph 9C.

D. Assemble Main LandingGear Brace Assembly

Refer to Section 32-2-1, Paragraph 9D, and Figure 207 for assembly procedures, and to Paragraph 5 for
adjustments.

E. Install Main Landing Gear Brace Assembly (See Figure 201.)

(1) Preassembte brace assembly (8), with bracket (4), clevis (5), Pin (6), and pin retainer (7). Install clevis
through pin retainer, trunnion lug, and bracket (4).

(2) Install bracket (4), washer(3), nut (2), and spring (1).

(3) Install actuator (13), into brace lug, position washers (32 and 33) on each side of actuator end and
install bolt (31), spacer (30), washer (29),and nut (28).

(4) Install main landing gear support tube. Refer to Paragraph 3C of thissection.

5. Main Landing GearSide Brace Preriggjng Procedures (See Figures 203 and 204.)

If either main landing gear has been removed from the aircraft, the side brace assembly over center adjustment
should be made on the bench before the side brace assembly is installed. It is essential that the side brace over center
adjustment be made properly to ensure a locked condition when the gear descends.

A. Remove lockwire (14, Figure 204), loosen locknut (1), and make sure bolt (2) will turn freely. Position the
brace over center locating template, Part Number 7YL10002LT, asshown (8, Figure 204). Place the side brace
in an over center position so that the two pins on the template can be inserted into the locator holes (9and
10) in the side brace.

CAUTION: AVOID THE USE OF EXCESSIVE FORCE TO THE SIDE BRACE WITH THE LOCATING
TEMPLATE INSTALLED.

NOTE: The side brace over center locating template is designed for use in all three landinggearside braces
and must be oriented properly for each gear. Read the instructions on the template to determine
which side of the template goes out (toward theobserver), andremember that the thick endof the
template always goesagainst the lowersidebrace(3, Figure 204).

B. Adjust bolt (2) as required so that the bolt head contacts switch mounting bracket (5) firmly. Apply 10
poundsof force to the pivotin an overcenterdirection, install template, and adjustbolt (2) as required so that
the locatorpin(11) can be installed through hole in template (8) and into hole(12) in pivot bolt.
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SWITCH ACTUATING

PLUNGER

(SHOWN IN LOCKED POSITION)

ACTUATOR

DOWN-LOCK SWITCH ASSY.

Main Landing Gear Down and Locked Switch Installation
Figure 203
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DETAIL B
ROTATED 180 °

1. Locknut

2. Over Center Stop Bolt
3. Lower Side Brace

4. Side Brace Over Center Switch

5. Switch Mounting Bracket
6. Upper Side Brace
7. Bolt

8. BraceOver Center Locating Template
9. Upper Locator Hole

10. Lower Locator Hole

11. Locator Pin

12. Pivot Locator Hole

13. Switch Striker Plate

14. Lock Wire

Main Landing Gear Side Brace Installation
Figure 204
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NOTE: When the adjustment is made properly, the locator pin (II) will pass in and out of the hole (12)
freely without shaking or force being necessary.

C. Release the force and remove template. Without disturbing setting of bolt (2), make sureswitch striker plate
(13) is in position against lower side brace(3), and tighten locknut (2) securely.

D. Apply 10 pounds of force to the pivot in an over center direction, and install over center locating template.
Locator pin (11) should pass freely through template and into hole (12) without shaking or force being
necessary.

E. Repeat StepsA through Dabove asnecessary to obtain proper side brace overcenter rigging. Install lockwire.

NOTE: If a brace over center locating template is not available, adjust setting of bolt (2, Figure 204) as
required to obtain a 0.170 inch to 0.190 inch over center condition on side brace. This must be
accomplished on the bench only.

Main Landing Gear Rigging Procedures

NOTE: The landing gear must be carefully rigged to ensure proper powered operation, and to ensure free fall to
the down and locked position in the event of power failure. Perform all of the procedures below in the
order indicated, then perform an operational check to make sure the landing gear isoperating properly.

A. Side Brace Alignment

With the landing gear installed on the aircraft, it isnecessary to make sure no misalignment orother cause for
binding existsso that the landing gear will free fall to the down and locked position.

(1) Jack theaircraft inaccordance with Chapter 7. Remove cotter pin (9, Figure 201), nut (10), washer (II)
and bolt (12). Store or tie actuator (13) out of the way.

(2) Loosen locknuts on over center switch (4, Figure 204). Back switch out until switch plunger is not
contacted by striker plate (13)withthe side brace in the over center position. Using 16 pounds of force,
swing side brace back and forth over center to besure nobinding exists. Anycause for binding must be
located and corrected before proceeding.

NOTE: If the main landing gear side brace prerigging procedures (Paragraph 5 above) have been
accomplished on the bench before installation, the procedures in B(1) through (3) below
may be omitted.

B. Side Brace Over Center Adjustment

With the landing gear properly installed on the aircraft, accomplish the following:

(1) Remove lock wire (14, Figure 204), loosen locknut (1) and make sure bolt (2)will turn freely. Position
the brace over center locating template, Part Number 7YL10002LT, as shown (8, Figure 204). Place the
side brace in an over center position so that the two pins on the template can be inserted into the locator
holes (9 and 10) in the side brace.
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CAUTION: AVOID THE USE OF EXCESSIVE FORCE TO THE SIDE BRACE WITH THE LOCATING

TEMPLATE INSTALLED.

NOTE: The brace over center locating template is designed for use in all three landing gear side
braces and must be oriented properly for each gear. Read the instructions on the template to
determine which side of the template goes out (toward the observer), and remember that the
thick end of the template alwaysgoesagainst the lower side brace (3, Figure 204).

(2) Adjust bolt (2) as required so that the bolt head contacts switch mounting bracket (5) firmly. With
template installed in holes (9 and 10), adjust bolt (2) as required so that the locator pin can be installed
through hole in template and into hole (12) in pivot bolt.

NOTE: If the adjustment is made properly, the locator pin (11) will pass in and out of the hole (12)
freely without shaking or force being necessary.

(3) Remove template. Without disturbing setting of bolt (2), make sure switch striker plate (13) is in
position against lower side brace (3). and tighten locknut (1) securely.

(4) Check over center rigging by installing template. Locator pin must pass in and out of pivot locator (12)
freely.

(5) Repeat Steps (1) through (4) above as necessary to obtain proper side brace over center rigging. Install
lock wire.

C. Side Brace Over Center Switch Adjustment

(1) Locate side brace over center switch (4, Figure 204) and trace wiring to connector at upper end of strut.
Connect an ohmmeter or other continuity tester to pins 4 and 7.

(2) With side brace in over center position, anil head of over center stop bolt (2) firmly against switch
mounting bracket (5), adjust side brace over center switch (4) toward switch striker plate (13) until a
continuity indication is obtained. Adjust switch an additional 0.030 to 0.040 inch toward striker plate
and tighten locknuts. Remove continuity tester and install connector.

D. Landing Gear Actuator Down and Locked Adjustment

The following procedure will ensure that the landing gear actuator will lock each time the side brace is over
center and the stop bolt is in contact with the switch bracket.

(1) At landing gear actuator, loosen clamp and remove down-lock switch assembly from boss. (See Fig
ure 203.)

NOTE: Once in the locked condition, the actualor can only be unlocked by applying hydraulic
pressure to the gear up port or by disassembling the actuator.

(2) Rock the piston rod end in and out of thecylinder to make sure the lock pin isseated. A properly seated
lock pin will allow the piston rod to be rocked in and out slightly (approximately 0.030 inch), but will
prevent the rod from being extended fully. If the piston rod is free, push the rod into the cylinder until a
click is heard and the piston rod locks in place. The switch actuating plunger should be protruding
slightly or approximately level with theend of the boss, and should not yield to thumb pressure.
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(3) Swing actuator into the normal installation position and check alignment of attach holes in rod endand
actuator arm with piston rod held pushed in fully.

(4) If adjustment is necessary to obtain proper alignment, hold the piston rod with a wrench to prevent
turning, and loosen locknut. Adjust rod end(not piston rod)to line up attach holes. With the piston rod
held in fully, it should be possible to install andremove bolt (12, Figure 201) freely without binding.

(5) Install bolt (12), washer (II), and nut (10). Do not install cotter pin (9) at this time.

(6) Clamp side brace free play measuring jig (Part Number7YL10004CF for left maingear or Part Number
7YLI0004CF-2 for right main gear) to lip of wheel well, adjacent to side brace asshown in Figure 205.
Position jig so that adjustment screw can be run out to contact a flat surface on side brace.

NOTE: Do not displace the side brace with the adjustment screw. Run the adjustment screwout far
enough to make contact with the side brace, but not far enough to move it. Secure adjust
ment screw in place by tightening wing nut.

(7) Apply 20 pounds of pressure to side brace, parallel to center line of adjustment screw as indicated by
arrow shown in Figure 205. While maintaining pressure, use the go, no-go gauge or feeler gauges to
determine the gap between the end of the adjustment screw and the side brace. The "go" end should
passthrough gap, the "no-go" end should not.

NOTE: If feeler gaugesare used, the gap tolerance is 0.100 inch to 0.120 inch.

(8) If the "go" end of the gauge will not pass (gap less than 0.100 inch) or the brace will not deflect at all,
investigate for misalignment, damage, or other causes for binding.

(9) If the "no-go" end of the gauge will pass (gap more than 0.120 inch), hold the actuator piston rod and
loosen the locknut. Rotate piston rod (not rod end) one eighth (1/8) turn or less in a counterclockwise
direction to shorten the length of the cylinder. Tighten locknut.

NOTE: One eighth (1/8) turn on piston rod will reduce side brace free play approximately 0.050
inch.

(10) Repeat Steps (7) through (9) above as required to bringgap within tolerance. Remove Jig.

NOTE: Delay installation of the down-lock switch (Figure 203) until after the procedures below and
a successful operational check (Paragraph 7 below) have been performed.

E. Squat Switch Adjustment (Left Main Gear)

(1) Locate squat switch (Figure 206) and trace wiring to connector at strut upper end. Connect an ohm
meter or other continuity tester to pins 11 and 14.

NOTE: The aircraft must be jacked clear of the ground (refer to Chapter 7) and the strut must be
serviced to ensure it is fully extended before making any squat switch adjustments. Refer to
Chapter 12 for servicing instructions.

(2) Measure distance from bottom strut barrel to top of block holding fork. Distance should be 7.5 inches.
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Note: The Scissors and Actuator are shown with the Oleo Strut compressed

(Aircraft on ground) for clarity.

Main Landing Gear Squat Switch Installation
Figure 206
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(3) Loosen switch locknuts and back switch off until plungeris free of striker plate.

(4) Adjust switch toward striker plate until acontinuity reading isobtained. Adjust switch toward stiker an
additional 0.03 to 0.06 inch and tighten locknuts. Remove continuity tester leads and installconnector.

F. Up Stop Adjustment

NOTE: Adjustment of the up stop requires adjustment of the up position switch and the wheel welldoor
per Steps G and H below.

NOTE: Do not rotate piston or rod end in cylinder.

(1) Remove nut (10, Figure 201), washer (ll)and bolt (12). Tie or storeactuator(13) out of the way while
performing the following operations.

(2) Loosen two bolts holding phenolic pad and shims sufficiently to allow fore and aft movement of the
pad for adjustment check. Check to be sure a nominal thickness of 0.064 inch (two shims) is install
ed.

(3) Loosen locknuts on up position switch and back off switch 2 or 3 turns on locknuts.

(4) Disconnect main geardoor closing link from bolt eye on outboard side of gearleg.

(5) Swing gear by hand to "up" position. As gear reaches "full up," note position of pad. The curved
portion of the pad should be centered on the chrome tube of the gearleg. If not, slide pad forward or aft
as required to match gear. Mark position of pad. Lower gear. Tighten two bolts holding pad in place.
Swing gear to up position againto check that pad is still positioned correctly.

(6) While holding gear solid against up pad, check tire position relative to wing lower contour. Tire should
be parallel to lower contour. If tire is too high, fork will hit top wing skin; if too low, excessive dragin
flight will result. If either condition exists, add or subtract shims under pad as required to reposition
wheel. Shim stack may be from zero (no shims) to 0.128 inch (four shims) as required. Nominal
thickness is 0.064 inch (two shims).

NOTE: Rigging procedures for the wheel well door below require that the actuator be disconnected
so that the gear can be raised manually. Leave the actuator disconnected until these proce
dures have been performed.

(7) Lower gearand connect door closer link to bolt eye on outboard side of gear leg.

(8) Adjust up position switch and wheel well door per G and H below.

G. Up Position Switch Adjustment

(1) With gear down, disconnect connector located near upper end of strut. Connect ohmmeter leads to pins
I and 2. Obtain a piece of rigid tubing 2 inches in diameter and 3 to 4 inches long.

(2) While holding the 2-inch-diameter tubing hard against the up pad,adjust the switch downward until the
meter shows switch actuation. Adjust switch down another 0.03 to 0.06 inch and tighten locknuts.
Remove meter and install connector.
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H. WheelWell Door Adjustments

(1) Place a piece of modeling clay or similar material, about the sizeof a marble, at the centerof the up pad.
Very carefully swing gear toward up position by pushing on tire. Use caution to avoid pinching hands or
fingers. As gear reaches near up, go slow andcheckdoor to seeif doorseats beforegear reaches up stop
pad. If door seats first, stop, as further travel will damage door. Lower gear and check to see what
thickness of clay is left between the gear and the pad. This thickness will give an idea of how much to
lengthen door closer link.

(2) Remove bolt holding door closer link to eye bolt on outboard side of gear leg. Loosen locknut holding
lower rod end on link. If door seated beforestrut, lengthen link as required. If strut seatedbefore door,
shorten link as required. Temporarily attach link to eye bolt and swinggear to check fit. Doorshouldbe
a tight fit on landswithout showingany distortion.

(3) Lower gear; tighten locknut on link; install bolt, washer, nut, and cotter pin holding link to eye bolt.

(4) Swing actuator into position. Install bolt (12, Figure 201), washer (11), nut (10), and cotter pin (9).
Perform an operational check per Paragraph 7 below.

I. Wheel Alignment

(1) With landing gear down and locked,and tiresinflated to recommended pressure (Chapter 12), positiona
straight edge against tires at axle height. Use a carpenter's square to check wheel alignment.

(2) Using a force of 10 pounds, rock wheel assembly left and right around strut. Misalignment (toe in and
toe out), measured at the wheel rim at hub level, must not exceed 0.06 inch in either direction.

(3) Remove any excess play by installingshim washers between scissorshalf (52, Figure 202) and either side
of yoke (8) and between scissors half (60) and either side of trunnion (62).

7. Operational Check

WARNING: DO NOT PERFORM ANY RIGGING PROCEDURES OR ATTEMPT TO FORCE THE DRAG

BRACE OUT OF OVER CENTER POSITION WITH THE AIRCRAFT WEIGHT ON THE LAND

ING GEAR. JACK THE AIRCRAFT (REFER TO CHAPTER 7) BEFORE ANY TEST OR AD
JUSTMENTS ARE MADE ON ANY LANDING GEAR.

NOTE: Landing gear and hydraulic reservoir should be properly serviced (Chapter 12) before operating. Apply
grease conforming to MIL-G-7711 to all movingjoints not otherwise lubricated. The aircraft must be on
jacks (Chapter 7).

A. Preliminary Requirements

(1) There must be no chafing, binding, or interference between moving parts and aircraft structure.

(2) With the landing gear fully retracted, all gear doors must be fully seated and faired with the wing or
fuselage lower skin. No signs of distortion should be evident.

(3) With the landing gear in the up position, pull the circuitbreaker. Crack the control slightly from the UP
position as required to allow the landing gear to descend at a rate of 0.5 to 1 degree per second. All
landing gearshould descend to the full down and locked condition.
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B. Check and Adjustment

(1) If not previously accomplished, loosen clamp and remove down-lock switch from each actuator. With
the actuator in the locked condition, the switch actuating plunger should be level with the end of the
tube or protruding slightly as shown in Figure 203. Thumb pressure should not move plunger into tube.

NOTE: Removal of actuator lock switcheswill not disable normal function of landing gear indicator
lights on instrument panel.

(2) Cycle the landinggear 10 times normallyand three times with slow free fall (Step A (3) above).

(3) At the down and locked position of each cycle, verify that each actuator is in the locked condition by
observing that the switch actuating plunger is approximately level with end of tube asshown in Figure
203. Attempt to push the plunger into the tube with thumb pressure to verify that it is locked in
position. Also make sure that the over center stop bolt (2, Figure 204) is against the switch mounting
bracket (5).

(4) If any actuator fails to lock, hold the actuator piston rod with a wrench to prevent turningand loosen
locknut. Rotate piston rod in a clockwise direction when viewed from rod end to lengthen cylinder as
required to obtain a locked condition. Tighten locknut.

NOTE: One eighth turn on piston rod will increase free playapproximately 0.050 inch.

(5) Recheck the drag brace free play (Paragraph 6 D above, Steps (6) through (10) for main gear, and
Section 32-2-1, Maintenance Practices, Paragraph 12 D, Steps (6) through (10) for nose gear).

(6) If adjustments arenecessary, cycle the landing gear 10 times normally and three times with slow free fall
after the adjustments are made.

(7) After all cycle testsare completed successfully, place the landing gear in the downand locked condition.
Remove nut and washer securing rod end of all three landing gear actuators. With the actuator rod end
compressed, it should be possible to remove and install the bolts without binding. This will prove locks
are free and will not prevent cylinder from locking.

(8) Install bolts, washers, nuts, andall cotter pins.

NOTE: Perform Steps (9) through (11) below on eachlanding gear in turn.

(9) Trace down-lock switch wiring to connector. Connect an ohmmeter or other continuity tester to pins 3
and 6.

(10) Install down-lock switch on actuator. Move slowly down tube until the continuity tester indicatesthat
the switch haschanged state. Mark the position of the mounting bracket.

NOTE: Repeat Step (10) above as necessary to make sure the position at which the switch changes
state has been accurately determined.

(11) Back the mounting bracket off 0.06 to 0.09 inch from the mark and tighten clamp. Disconnect conti
nuity tester and install connector.

(12) Cycle the gear (normal mode) one time to make sure the landing gear indicating lights are operating
normally.
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C. Clearance Check

(1) Inspect for a minimum 0.100 inch clearance between components of each landing gear and its well, in
the fully retracted position, and as the gear enters or leaves the wheel well. Pay particular attention to
flexible brake lines, brackets, switches, electrical cable, and other items which protrude from thegear or
are routed through the wheel well area.

(2) Inspect each wheel well interior for deposition of foreign matter, chafing, orother signs of interference
between the gear and wheel well. Reposition any interfering components as required to obtain at least
0.100 inch clearance.

NOTE: If the point of interference cannot be readily located, coat the chafed area with chalk, paste
lubricant, or other material which rubs off easily. Cycle the gear and look for deposits of the
material on adjacent portionsof the landing gear.
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(4) Remove bushing(12) from upper link (13).

(5) Onlower link, remove adjusting screw (14), nut (15),andswitch striker(16).

(6) Remove pin (17)and bushings (18, 19,and 20) from lower link (21).

C. Cleaning, Inspection, and Repair of Nose Gear Brace Assembly

(1) Clean brace assembly and components with a suitable dry cleaning solvent.

(2) Inspect parts forwear, cracks, nicks, corrosion, proper lubrication, and general condition.

(3) Repair of the nose gear brace assembly consists of smoothing out minor scratches, nicks, anddents and
replacement of defective parts.

D. Assemble Nose Gear Brace Assembly (See Figure 207.)

(1) On lower link (21),install bushings (20, 19, and 18) and install pin (17).

(2) Install switch striker (16) with nut (15)and adjusting screw (14).

(3) In upper link (13), install bushing (12).

(4) Installswitch(II) withjam nut (10), washer (9), and nut (8).

(5) Install switch bracket (7) with washers (6) and bolts (5).

(6) Assemble upperand lower links together with pin (4),washer (3), nut (2), and cotter pin (1).

E. Install Nose Gear Brace Assembly (See Figure 201.)

(1) Position brace assembly (8)on drag link pin and install washers (7), nut (6),and cotter pin (5).

(2) Connect spring (4) to brace assembly and install nose gear door closer mechanism support tube as
described in Paragraph 7.

10. Removal/Installation of Nose Gear Doors

A. Remove Nose Gear Doors(See Figure 208.)

(1) Disconnect retracting linkage from doors by removing cotter pins (1), nuts (2), washers (3), spacers (4
and 5), and bolt (6) and removing linkage (7) from door.
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1. Cotter Pin

2. Nut

3. Washer

4. Spacer
5. Spacer
6. Bolt

7. Retracting Linkage
8. Nut

9. Washer

10. Bushing
11. Spacer

12. Washer

13. Bolt

14. Hinge
15. Nut

16. Washer

17. Washer

18. Spacer
19. Lug
20. Washer

21. Bolt

22. Bracket

Nose Landing Gear Door Assembly
Figure208
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(2) Remove nuts (8), washers (9), bushings(lO), spacers (11), washers (12), and bolts (13) from door hinges
(14).

B. Disassemble Lug Assembly (See Figure 208.)

Remove nuts (15), washers (16 and 17), spacer (18), lugs (19), washers (20), and bolts (21) from bracket (22).

C. Assemble Lug Assembly (See Figure 208.)

(1) Place spacers (18) in lugs (19)and position lugs (19) in brackets (22).

(2) Install washers (17and 20),bolts (21), washers (16), and nuts(15).

D. Install Nose GearDoors (See Figure 208.)

(1) Place doors in position and install bushings (10) and spacers (11) indoor hinges (14).

(2) Install bolts (13), washers (12 and 9), and nuts (8).

(3) Position retracting linkages (7) onlugs (19) and install bolts (6), spacers (5 and 4),washers (3), nuts (2),
and cotter pin (1).

E. Nose Gear Doors Adjustments

Refer to Paragraph 7F for adjustments.

11 • Nose Landing Gear Side Brace Preriggjng Procedures (See Figures 209 and 210.)

If the nose landing gear has been removed from the aircraft, the side brace assembly over center adjustment should
be made on the bench before the side brace assembly is installed. It is essential that the side brace over center
adjustment be made properly to ensure a locked condition when the gear descends.

A. Remove lockwire (14, Figure 210) loosen locknut (1), and make sure over center stop bolt (2) will turn freely.
Position the brace over center locating template 7YL10002LT as shown (8, Figure 210). Place the side brace
in an over center position so that the two pins on the template can be inserted into the locator holes (9 and
10) in the side brace.

CAUTION: AVOID THE USE OF EXCESSIVE FORCE TO THE SIDE BRACE WITH THE LOCATING
TEMPLATE INSTALLED. REMOVE TEMPLATE BEFORE MAKING ANY ADJUSTMENTS.

NOTE: The s>de brace over center locating template is designed for use in all three landing gear side braces
and must be oriented properly for each gear. Read the instructions on thetemplate to determine
which side of the template goes out (toward the observer), and remember that the thickendof the
template always goes against the lower side brace (3, Figure 210).

B. Adjust over center stop bolt (2) as required so that the bolt head contacts switch mounting bracket (4) firmly.
Apply 10 pounds of force to the pivot in an over center direction, install template, and adjust over center stop
bolt (2) as required so that the locator pin (II) can be installed through hole in template (8) and into hole
(12) in pivot bolt.

NOTE: When the adjustment is made properly, the locator pin (II) will pass in and out of the pivot
locator hole(12) freely without shaking or force being necessary.
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ACTUATOR

DOWN-LOCK SWITCH ASSY.

SWITCH ACTUATING

PLUNGER

(SHOWN IN LOCKED POSITION)

Nose Landing Gear Down and Locked Switch Installation
Figure 209
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1. Locknut

2. Over Center Stop Bolt
3. Lower Side Brace

4. Side Brace Over Center Switch

5. Switch Mounting Bracket
6. Upper Side Brace
7. Bolt

8. Brace Over Center Locating Template
9. Upper Locator Hole

10. Lower Locator Hole

11. Locator Pin

12. Pivot Locator Hole

13. Switch Striker Plate

14. Lock Wire

DETAIL B

ROTATED 180°

Nose Gear Brace Installation

Figure 210
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C. Release the force and remove template. Without disturbing setting of bolt (2), makesure switchstriker plate
(13) is in position against lower side brace (3), and tighten locknut (2) securely.

D. Apply 10 pounds of force to the pivot in an over center direction, and install over center locating template.
Locator pin (II) should pass freely through template and into hole (12) without shaking or force being
necessary.

E. Repeat Steps A through D above as necessaryto obtain proper side brace over center rigging. Install lock wire.

NOTE: If a side brace over center locating template is not available, adjust setting of bolt (2, Figure 210)
as required to obtain a 0.170 inch to 0.190 inch overcenter condition on side brace. This must be
accomplished on the bench only.

12. Nose Landing Gear Rigging Procedures

NOTE: The landing gear must be carefully rigged to ensure proper powered operation, and to ensure free fall to
the down and locked position in the event of power failure. Perform allof the procedures below in the
order indicated, then perform an operational check to make the sure the landing gear is operating
properly.

A. Side Brace Alignment

With the landing gear installed on the aircraft, it is necessary tomake sure nomisalignment orother cause for
binding exists sothat thelanding gear will free fall to thedown and locked position.

(1) Jack the aircraft in accordance with Chapter 7. Remove cotter pin (45, Figure 201), nut (46), washer
(47), and bolt (48). Storeor tie actuator (55)out of the way.

(2) Loosen locknuts on side brace over center switch (4, Figure 209). Back switch out until switch plunger is
not contacted by switch striker plate (13) with the side brace in the over center position. Using 16
pounds offorce, swing side brace back and forth over center to be sure no binding exists. Any cause for
binding must be located and corrected before proceeding.

NOTE: If the nose landing gear side brace prerigging procedures (Paragraph 11 above) have been
accomplished on the bench before installation, the procedures in B(1) through (3) below
may be omitted.

B. Side Brace Over Center Adjustment

With the landing gear properly installed on theaircraft, accomplish thefollowing:

(1) Remove lock wire (14, Figure 210), loosen locknut (1), and make sure bolt (2) will turn freely. Position
the brace over center locating template, Part Number 7YL10002LT, asshown (8,Figure 210). Place the
side brace inan over center position sothat the two pins onthe template can beinserted into thelocator
holes (9 and 10) in the side brace.

CAUTION: AVOID THE USE OF EXCESSIVE FORCE TO THE SIDE BRACE WITH THE LOCATING
TEMPLATE INSTALLED.
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NOTE: The brace over center locating template is designed for use on all three landing gear side
braces and must be oriented properly for each gear. Read the instructions on the template to
determine which side of the template goesout (toward the observer),and remember that the
thick end of the template always goes against the lower sidebrace (3, Figure 210).

(2) Adjust over center stop bolt (2) as required so that the bolt contacts the switch mounting bracket (5)
firmly. With template installed in locator holes (9 and 10),adjust bolt (2) asrequired so that the locator
pin can be installed through hole in template and into pivot locator hole (12) in pivot bolt.

NOTE: If the adjustment is made properly, the locator pin (11) will pass in and out of the hole (12)
freely without shaking or force being necessary.

(3) Remove template. Without disturbing setting of bolt (2), make sure switch striker plate (13) is in
position against lower side brace(3), and tighten locknut (1) securely.

(4) Check over center rigging by installing template. Locatorpin must pass in and out of pivot bolt hole (12)
freely.

(5) Repeat Steps (1) through (4) above as necessary to obtain proper side brace over center rigging. Install
lockwire.

C. Side BraceOver Center Switch Adjustment

(1) Locate the side brace over center switch (4, Figure 210) and trace wiring to connector at upper endof
strut. Connect an ohmmeter or other continuity tester to pins 4 and 7.

(2) With side brace in over center position, and head of over center stop bolt (2) firmly against switch
mounting bracket (5), adjust side brace over center switch (4) toward switch striker plate (13) until a
continuity indication is obtained. Adjust switch an additional 0.030 to 0.040 inch toward striker plate
and tighten locknuts. Remove continuity tester and installconnector.

D. Landing Gear ActuatorDown and Locked Adjustment

The following procedure will ensure that the landing gear actuator will lock each time the side brace is over
center and the stop bolt is in contact with the switch bracket.

(1) At the landing gear actuator, loosen clamp and remove the down-lock switch assembly from the boss.
See Figure 209.

(2)

NOTE: Once in the locked condition, the actuator can only be unlocked by applying hydraulic
pressure to the gear up port or by disassembling the actuator.

Rock the piston rod end in and out of the cylinderto make surethe lock pin is seated. A properlyseated
lock pin will allow the piston rod to be rocked in and out slightly (approximately 0.030 inch), but will
prevent the rod from beingextended fully. If the piston rod is free, push the rod into the cylinder until a
click is heard and the piston rod locks in place. The switch actuating plunger should be protruding
slightly or approximately level with the end of the boss, and should not yield to thumb pressure.

(3) Swing actuator into the normal installation position and check alignment of attachholesin rodend and
actuator arm with piston rod held pushed in fully.
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(4) If adjustment is necessary to obtain proper alignment, hold the piston rod with a wrench to prevent
turning, and loosen locknut. Adjust rod end (not piston rod) to line up attach holes. With the piston rod
held in fully, it should be possible toinstall and remove bolt (48, Figure 201) freely without binding.

(5) Install bolt (48), washer (47), and nut (46). Do not install cotter pin (45) at this time.

(6) Clamp side brace free play measuring jig, Part Number 7YL10003CF, to aft nose gear door hinges as
shown in Figure 211. Position jig so that adjustment screw can be run out to contact a flat surface on
side brace.

NOTE: Do not displace the side brace with theadjustment screw. Run the adjustment screw out far
enough to make contact with the side brace, but not far enough to move it. Secure adjust
ment screw in place by tightening wingnut.

(7) Apply 20 pounds of pressure to side brace, parallel to center line of adjustment screw as indicated by
arrow shown in Figure 211. While maintaining pressure, use the go, no-go gauge or feeler gauges to
determine the gap between the end of the adjustment screw and the side brace. The "go" end should
pass through the gap, the "no-go" end should not.

NOTE: If feeler gauges are used, the gap tolerance is 0.120 inch to 0.140 inch.

(8) If the "go" end of the gauge will not pass (gap less than 0.120 inch) or the brace willnot deflect at all,
investigate for misalignment, damage, or other causes for binding.

(9) If the "no-go" end of the gauge will pass (gap more than 0.140 inch), hold the actuator piston rod and
loosen locknut. Rotate piston rod (not rod end) one eighth (1/8) turn or less in a counterclockwise
direction to shorten the length of the cylinder. Tighten locknut.

NOTE: One eighth (1/8) turn on piston rod will reduce side brace free play approximately 0.050
inch.

(10) Repeat Steps (7) through (9) above as required to bring gap within tolerance. Remove jig.

NOTE: Installation of the down-lock switch (Figure 209) should be delayed until after the proce
dures below and a successful operational check have been performed. Refer to Section
32-1-1, Paragraph 7 for operational check procedures.

E. Up Stop Block Adjustment

NOTE: Adjustment of the up stop block requires adjustment of the up position switch and the wheel well
door per Steps F and G below.

NOTE: Do not rotate piston or rod end in cylinder.

(1) Remove nut (46, Figure 201), washer (47), and bolt (48). Tie or store actuator out of the way.

(2) At each nose gear door, remove cotter pin (1, Figure 208), nut (2), washer(3), and bolt (4). Disconnect
retracting linkage (7) from door.

(3) Loosenlocknuts and back up position switch out two or three turns.

NOTE: The nose landing gear strut and tire must be fully serviced (Chapter 12) before making any
adjustments.
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GO, NO-GO GAUGE \FWD/

NOTE: ARROWS INDICATE
CLAMPING POINTS

DETAIL A

ROTATED 90 °

Nose Gear Brace Free Play Alignment Tool
Figure 211

APPLY 20 POUNDS OF

PRESSURE AT PIVOT

POINT PARALLEL TO

ADJUSTMENT SCREW.

POSITION ADJUSTMENT

SCREW TO CONTACT A

FLAT SURFACE. ADJUST

ONLY TO MAKE CONTACT
WITH BRACE.

ADJUSTMENT SCREW
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(4) Swing gear by hand to the fully retracted position, noting the position of the gear relative to the upstop
block (51, Figure 205). The curved part of the up stop block should be aligned and centered with
respect to the oleo assembly. Loosen bolts (49)and reposition upstop block if required. Swing gear into
the fully retracted position again to make sure that upstopblock is positioned correctly.

(5) While holding the gear in the fully retracted position, check the gear and tire position relative to the
wheel well. The oleo assembly should contact the upstop block, allowing the wheel to spin freely. Close
each landing gear door in turn, checking for clearance between the tire and the door.

(6) If interference exists at top of wheel well, add shims (52, Figure 205) as required to obtain clearance. If
interference exists at cither door, remove shimsas required to obtain clearance. Shim stack may be from
no shims to a maximum of four shims.

NOTE: Rigging procedures for the wheelwelldoors below require that nose gear be raised manually.
Leave the actuator anil the wheel welldoor linkage disconnected until the procedure can be
performed.

(7) Adjust up position switch and wheel well doors per Steps F and G below.

F. Up Position Switch Adjustment

(1) Locate up position switch adjacent to up stop block. Trace wiring to connector adjacent to upper end of
strut. Connect an ohmmeter or other continuity tester to Pins I and 2. Obtain a piece of rigid tubing 2
inches in diameter and 3 to 4 inches long.

(2) While holding the tubing flush against the up stop block, adjust the switch downward until the meter
indicates switch actuation. Adjust the switch downward an additional 0.03 to 0.06 inch and tighten
locknuts. Remove meter and install connector.

G. Wheel Well Door Adjustment

(1) While holding the nose landing gear against the up block, raise each nose gear door in turn to be sure it
fairs properly wilh the fuselage. Mark the position of one door edge in the closed position, then raise the
other door to be sure no interference or overlapping exists. Any repairs or alignment must be performed
before attempting to adjust the operation of the doors.

(2) At the left nose gear door, swing retracting linkage (7, Figure 208) into position on door, and secure
with bolt (4), washer (3), and nut (2). Do not install cotter pin (I) at this time.

(3) Form a piece of modeling clay or similar material into a ball about the size of a marble and place it at
the center of the depression in the up stop block.

CAUTION: SWING THE GEAR SLOWLY TO AVOID PINCHING THE FINGERS OR OTHER IN

JURY. IF ANY INTERFERENCE IS NOTED, STOP AND INVESTIGATE. DO NOT AT

TEMPT TO FORCE GEAR OR DOORS.

(4) From the right side of the aircraft, slowly swing the nose landing gear toward the up stop block until the
door is seated or the gear is stopped by the up stop block.
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(5) If the door seats first, stop, as further attempts to raise the gear will damage the door. Make sure the
door is faired properly with the fuselage. Lowerthe gear and note the thickness of the clay where it was
compressed by the nose gear strut. This thickness will give an idea of how much the linkage (7, Figure
201) should be lengthened.

(6) If the gear reaches the up stop block before the door isclosed, note the width of the gap. This will give
some ideaof how much the linkage (7, Figure 208) should be shortened.

(7) Repeat Steps (3) through (6) above until the door isclosed properly and securely as the gear reaches the
up stop block. The door should be a tight fit, but without any evidenceof distortion.

(8) At the left nose gear door, remove nut (2, Figure 208), washer (3), and bolt (4). Disconnect retracting
linkage (7) from door.

(9) Repeat Steps (2) through (7) aboveat the right gear door.

(10) At the left nose gear door, swing retract linkage (7, Figure 208) into position on door, and secure with
bolt (4), washer (3), and nut (2). Install cotter pins(1) at both doors.

(11) Swing nose landing gear actuator into position. Install bolt (48, Figure 201), washer (47). and nut (46).
Do not install cotter pin (45).

(12) Locate the nose gear door down stops on the left and right nose wheel well walls. Adjust the stops as
required sothat the nose gear doors are parallel to Buttock Line zero and the linkage is0.09 inch to 0.15
inchovercenter with the nose landing gear downand locked.

(13) Perform an operational check. See Section 32-1-1, Maintenance Practices, Paragraph 7.
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NOSE LANDING GEAR - DESCRIPTION/OPERATION

1. General

The nose landing gear consists mainly of a forged trunnion, oleo cylinder, piston and fork assembly, torque
links, brace, various seals and seal retainers, nose wheel, and tire assembly. The nose gear is steerable through
steering bungees attached between arms connected to the rudder pedal bars and the nose gear strut. The nose
gear steering bungees provide nose gear steering through an arc of approximately 20 degrees each side of
centeriine and allow swiveling the nose gear through approximately 35 degrees with differential braking. When
the nose gear retracts, the steering linkage becomes free to pivot so that rudder pedal action is not impeded by
the nose gear steering mechanism.

A shimmy dampener is employed to eliminate shimmy effects. Retraction of the nose gear is accomplished
with a single hydraulic actuator. The down lock is a hydraulic-mechanical pin lock and overccnter linkage
which gives positive locking characteristics and up lock is provided by pressure within the hydraulic actuator.

32-2-1

Page 1
July 15/77



GRUMMAN AMBBM&AM AWOATFIplfcy
GA-7/COUGAR

MAINTENANCE MANUAL

NOSE LANDING GEAR - MAINTENANCE PRACTICES

Removal/Installationof Nose LandingGearAssembly

A. Remove Nose GearTrunnion and Oleo Assembly (See Figure 201.)

NOTE: To gain access to the nose gear trunnion pins, remove access panels from nose baggage
compartment floor.

(1) Place aircraft on jacks and place drip pan beneath gear to catch any spillage of hydraulic fluid.

(2) Disconnect leads to landing gear light (if installed).

(3) Disconnect steering linkage from steering arm by removing nut (1, Figure 203), washer (2), and
bolt (3).

(4) Remove cotter pin (1, Figure 201), washer (2), and clevis pin (3) attaching spring (4) to bracket.

(5) Removecotter pin(5), nut (6), and washers (7) from brace assembly (8).

(6) Remove nut (9), washer(10), and bolt (11) from trunnion (12).

(7) Remove nut (13), washer (14), bolt (15), nut (16), washer (17), and bolt (18). Remove actuator
arm (19).

(8) Remove nut (20), washer (21), and bolt (22) from trunnion (12).

(9) Working through openings in nose baggage compartment floor, pull pins(23) out of the nosegear
support fittings and remove nosegear trunnionand oleo assembly.

B. Disassemble Oleo Assembly (See Figure 202.)

(1) Release air pressure from oleothrough air valve (1) on top of oleo. Remove airvalve (1) and O-ring
seal (2) from top of oleo and siphon hydraulic fluid into a container.

(2) Remove nut (3), washer (4), bolt (5), and remove yoke (6).

(3) Remove nut (7), washer (8), bolt (9), and remove plug (15), orifice tube (14), and piston (26)
from inner tube (39).

(4) Remove retaining ring (10) from bottom of orifice tube and remove orifice (II), bolt (12), and
O-ring (13) from orifice tube (14).

(5) From top of orifice tube (14), remove plug (15), barrel nut (16), backup ring (17), O-ring (18),
and stop plate (19).

(6) From top of piston (26), remove retaining ring (20), bearing (21), and sleeve (22).
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DETAIL C

15 20

Nose Landing Gear Assembly
Figure201 (Sheet 1 of 2)
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1. Cotter Pin 29. Nut

2. Washer 30. Washer

3. Clevis Pin 31. Bolt

4. Spring 32. Collar

5. Cotter Pin 33. Nut

6. Nut 34. Washer

7. Washers 35. Eye Bolt
8. Brace Assembly 36. Support Tube
9. Nut 37. Spacer

10. Washer 38. Up Stop Link Assembly
11. Bolt 39. Not Used

12. Trunnion Assembly 40. Not Used

13. Nut 41. Not Used

14. Washer 42. Cotter Pin

15. Bolt 43. Nut

16. Nut 44. Wheel Assembly
17. Washer 45. Cotter Pin

18. Bolt 46. Nut

19. Actuator Arm 47. Washer

20. Nut 48. Bolt

21. Washer 49. Cotter Pin

22. Bolt 50. Nut

23. Pin 51. Washer

24. Cotter Pin 52. Spacer
25. Nut 53. Washer

26. Washer 54. Bolt

27. Bolt 55. Actuator

28. Turnbuckle Assembly

Nose Landing Gear Assembly
Figure 201 (Sheet 2 of 2)
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Nose Gear Oleo Assembly
Figure 202 (Sheet I of 2)
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1. Air Valve

2. O-ring
3. Nut

4. Washer

5. Bolt

6. Yoke

7. Nut

8. Washer

9. Bolt

10. Retaining Ring
11. Orifice

12. Bolt

13. O-ring
14. Orifice Tube

15. Plug
16. Barrel Nut

17. Backup Ring
18. O-ring
19. Stop Plate
20. Retaining Ring

21. Bearing
22. Sleeve

23. Plug
24. Backup Ring
25. O-ring
26. Piston

27. Retaining Ring
28. Spacer
29. Scraper
30. Bearing
31. Backup Ring
32. O-ring
33. Backup Ring
34. O-ring
35. Collar Pin

36. Collar

37. Inner Race

38. Inner Race

39. Inner Tube

Nose Gear Oleo Assembly
Figure 202 (Sheet 2 of 2)

(7) From bottom of piston (26), remove plug (23), backup ring (24), and O-ring (25).

(8) Remove retaining ring (27), spacer (28), and scraper (29) from inner tube and remove bearing
(30).

(9) Remove backup ring (31), O-ring (32), backup ring(33), and O-ring (34) from bearing (30).

(10) From inside of inner tube, remove collar pin (35) and collar(36). Remove inner races(37 and 38)
from inner tube (39).

C. Cleaning, Inspection, and Repair of Oleo Assembly

(1) Clean all partsusing a suitable dry type cleaning solvent.

(2) Inspect components for wear, cracks, nicks, corrosion, and overall condition.

(3) Repair of the oleo assembly consists of smoothing out minor scratches, nicks and dents, and
replacement of defective parts.

D. Assemble Oleo Assembly (See Figure 202.)

NOTE: Replace all O-rings during assembly of oleo assembly.

(1) On inner tube (39), install inner races (38 and 37), collar (36), and collar pin (35).
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(2) Install O-ring (34), backup ring(33), O-ring (32), and backup ring (31) on bearing(30).

(3) Install bearing (30), scraper (29), spacer (28), and retaining ring (27).

(4) In piston (26), install O-ring(25), backup ring (24), and plug (23).

(5) From top of piston (26), install sleeve (22), bearing(21), and retainer ring (20).

(6) Install O-ring (18), backup ring (17), and barrel nut (16) on plug (15). Place stop plate (19) and
plug (15) on top of orifice tube (14).

(7) From bottom of orifice tube (14), install O-ring (13), bolt (12), orifice (11), and retaining ring
(10).

(8) Place assembled piston and orifice tube in inner tube. Align holes in top of inner tube and plug
(15) and install bolt (9), washer (8), and nut (7).

(9) Place yoke (6) in position on bottom of piston(26) and install bolt (5), washer (4), and nut (3).

(10) Fillstrut with MIL-H-5606 hydraulic fluid. Refer to Chapter 12 for servicing. Install O-ring (2) and
air valve (1). Inflate strut to 90 psi.

E. Install Trunnion and Oleo Assembly (See Figure 201.)

(1) Place .trunnion and oleo assembly in position in wheel well and align mounting holes in trunnion
with mount fitting holes in wheel well.

(2) Working through access openings in nose baggage compartment floor, install pins (23) through
wheel well fittings into trunnion and align holes in pinswith holes in trunnion.

(3) Install bolt (22), washer (21), nut (20), actuator arm (19), bolt (18), washer (17), nut (16), bolt
(15), washer(14), and nut (13).

(4) On other side of trunnion (12), install bolt (11), washer(10), and nut (9).

(5) Attach brace (8) to trunnion bracket by installing washers (7), nut (6), andcotter pin(5).

(6) Attach spring (4) to trunnion bracket by installing clevis pin (3),washer (2),and cotter pin (1).

2. Removal/Installation of Nose GearSteering Arm Assembly

A. Remove Nose Gear Steering Arm Assembly (See Figure 203.)

(1) Remove nut (1), washer (2), bolt (3), bungee (4), bearing (5), and bearing (6) from each end of
steering arm (15).

(2) Remove safety wire and remove bolt (7), washers (8,9, and 10), and bearings (11,12,13, and 14).
Remove steering arm (15).
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Trunnion and Oleo Assembly
Figure 203 (Sheet 1 of 2)
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1. Nut

2. Washer

3. Bolt

4. Bungee

5. Bearing (Oilite)
6. Bearing (Oilite)
7. Bolt

8. Washer

9. Washer

10. Washer

II. Bearing (Oilite)
12. Bearing (Oilite)
13. Bearing (Oilite)
14. Bearing (Oilite)
15. Steering Arm
16. Nut

17. Washer

18. Spacer
19. Bolt

20. Nut

21. Washer

22. Washer

23. Bolt

24. Shimmy Dampener

25. Cotter Pin

26. Nut

27. Washer

28. Spacer
29. Bolt

Trunnion and Oleo Assembly
Figure 203 (Sheet 2 of 2)

30. Bearing (Oilite)
31. Bearing(Oilite)
32. Scissor Half

33. Scissor Half

34. Cotter Pin

35. Nut

36. Washer

37. Bolt

38. Cotter Pin

39. Nut

40. Washer

41. Bolt

42. Nut

43. Washer

44. Bolt

45. Nut

46. Washer

47. Bolt

48. Drag Link Pin
49. Bracket

50. Bracket

51. Nut

52. Washer

53. Bolt

54. Axle

55. Nut

56. Washer

57. Bolt

58. Yoke
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B. Cleaning, Inspection, and Repair of Nose Gear Steering Arm Assembly

(1) Clean all parts using a suitable dry type cleaning solvent.

(2) Inspect components for wear, cracks, nicks, corrosion, proper lubrication, and overall condition.

(3) Repair of the steering arm consists of smoothing out minor scratches, nicks, and dents and
replacement of defective parts.

C. Install Nose Gear Steering Arm Assembly (See Figure 203.)

(1) Install bearings (14,13,12, and 11) in steering arm (15).

(2) Place steering arm in position at top of trunnion and oleo assembly and install washers (10,9, and
I 8)andsafetywirebolt(7)tocollar.

(3) Install bearings (5 and 6) in each end of steering arm and connect bungee to steering arm by
installing bolts (3),washers (2),and nuts(1).

D. Nose Gear Steering Adjustments

Refer to Chapter 27 (Flight Controls) for information onnose gear steering system adjustments.

3. Removal/Installation of Nose Gear Shimmy Dampener

f A. Remove Shimmy Dampener (See Figure 203.)

(1) Remove nut (16), washer (17), spacer (18), and bolt (19) attaching shimmy dampener rod end to
trunnion bracket.

(2) Remove nut (20), washers (21 and 22), and bolt (23). Remove shimmy dampener (24) from nose
gear.

Disassemble Shimmy Dampener (See Figure 204.)

(1) Cut safety wire and remove bolt (1) and seal washer (2). Drain fluid into acontainer.

(2) Loosen jam nut (3)and remove rod end(4).

(3) Remove retainer rings (5), bearing heads (6), backup rings (7), and O-rings (8). Remove rod
assembly (9) from housing(10).

(4) Remove backup rings (11) and O-rings (12) from bearing heads (6).

(5) Remove O-ring (15), pin (13), and piston (14) from rod assembly.

(6) Cut safety wire and remove pin (16), spring (17), pressure piston (18), and O-ring (19).
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Bolt

Seal Washer

Jam Nut

Rod End

Retainer Ring
Bearing Head
Backup Ring
O-ring
Rod Assembly
Housing

11. Backup Ring
12. O-ring
13. Pin

14. Piston

15. O-ring
16. Pin

17. Spring
18. Pressure Piston
19. O-ring

Shimmy Dampener Assembly
Figure 204

32G72-6
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C. Cleaning, Inspection, and Repairof Shimmy Dampener

(1) Clean all parts using a suitable dry type cleaning solvent.

(2) Inspect components for wear, cracks, nicks,corrosion, andoverall condition.

(3) Repair of the shimmy dampener consists of smoothing out minor scratches, nicks,anddents and
replacement of defective parts.

D. AssembleShimmy Dampener (See Figure 204.)

NOTE: Replaceall O-rings duringassembly.

(1) Install O-ring (19)on pressure piston (18)and install spring (17) and pin(16) in rod assembly.

(2) Install piston (14)onrod assembly and insert pin (13) through piston (14)and rod (9).

(3) Install O-ring (15) on piston (14) and place rod assembly in housing (10).

(4) Install O-rings (12)and backup rings (11) in bearing heads (6) and O-rings (8) and backup rings (7)
on bearingheads (6).

(5) Install one bearing head (6) on the rodend sideof the housing (10) and install rod end (4) and jam
nut (3) on rod assembly.

NOTE: Service shimmy dampener with MIL-H-5606 hydraulic oil beforecontinuing assembly.
Refer to Chapter 12 for servicinginstructions.

(6) During servicing, install second bearing head (6), retainer ring (5), jamnut (3), rod end (4), washer
(2), and bolt (1). Safety-wire bolt (I).

E. Install Shimmy Dampener (See Figure 203.)

(1) Place shimmy dampener (24) in position on nosegear and install bolt (23), washers (22 and21),
and nut (20).

(2) Align hole in rod end with holein trunnion bracket andinstall bolt (19), spacer (18), washer (17),
and nut (16).

4. Removal/Installation of Nose GearScissors(See Figure 203.)

A. Remove Nose Gear Scissors

(1) Remove cotter pin (25), nut (26), washers (27 and 28), and bolt (29). Remove bearings (30 and
31) from scissorhalves (32 and 33).

(2) Remove cotter pin (34), nut (35), washer (36), and bolt (37). Remove scissor half (33).

(3) Remove cotter pin(38), nut (39), washer (40), and bolt (41). Removescissor half (32).
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B. Install Nose GearScissors (See Figure 203.)

(1) Place scissors half (32) in position on yoke lugs and install bolt (41), washer (40), nut (39), and
cotter pin (38).

(2) Place scissors half (33) in position on trunnion lugs and install bolt (37), washers (36), nut (35),
and cotter pin (34).

(3) Install bushings (31 and 30) in scissor halves (33 and 32) and install bolt (29), spacer (28), washer
(27), nut (26), and cotter pin (25).

5. Removal/Installation of Nose Gear Bracket Assembly

A. Remove Nose Gear Bracket Assembly (See Figure 203.)

(1) Disconnect shimmy dampener rod end from bracket assembly.

(2) Remove nut (42), washer (43), and bolt (44).

(3) Remove nut (45), washer (46), bolt (47), and pin (48) and remove brackets (49 and 50) from nose
geartrunnion assembly.

B. Install Nose Gear Bracket Assembly (See Figure 203.)

(1) Place nose gear brackets (50 and 49) and pin (48) in position and install bolt (47), washer (46), /^%.
and nut (45). '

(2) Install bolt (44), washer (43), and nut (42). Connect shimmy dampener rod end to bracket
assembly.

6. Removal/Installation of Nose Gear Yoke Assembly

A. Remove Nose Gear Yoke Assembly (See Figure 203.)

(1) Remove nose gear wheel assembly. Refer to Section 32-3-1.

(2) Remove nuts (51), washers (52), and bolts (53) and remove axle (54).

(3) Remove nut (55), washer (56), and bolt (57). Remove yoke (58) from oleo assembly.

B. Install Nose Gear Yoke Assembly (See Figure 203.)

(1) Place yoke (58) in position on oleo assembly. Align holes and install bolt (57), washer (56), and
nut (55).

(2) Position axle (54) on yoke (58) and install bolts (53), washers (52), and nuts (51).

(3) Install nose gear wheel assembly. Refer to Section 32-3-1.
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7. Removal/Installation of Nose Gear Door Closer Mechanism Assembly

A. Remove Nose Gear Door Closer Mechanism Assembly (See Figure 201.)

(1) Disconnect closer mechanism from nose geardoor by removing cotter pins (24), nuts (25), washers
(26), and bolts (27).

(2) Working through access in nose baggage compartment floor, remove nut (29), washer (30), and
bolt (31).

(3) Disconnect springs from bolts (35) and remove nuts (33), washers (34), and bolts (35).

(4) Slide support tube (36) from spacer (37), drag brace (8), and up slop link assembly (38) and
remove from wheel well wall.

(5) Remove bolts, washers,and nuts attaching bellcrank supports to wheel well walls and remove door
closing mechanism from wheel well.

B. Disassemble Nose Gear DoorCloser Mechanism Assembly (See Figure 205.)

(1) Remove spring(I) from bellcrank (13).

(2) Remove cotter pin (2), nut (3), washer (4), washers (5), and bolt (6) and remove turnbuckle
assembly.

(3) Remove cotter pin (7), nut (8), washers (9,10, and 11), and bolt (12). Remove bellcrank assembly
(13).

(4) Remove cotter pin (14), nut (15), washer (16), and eye bolt (17) from bellcrank (13).

(5) Remove bolt (18), clevis (19), washer (20), nut (21), nut (22), and tee (23).

(6) Remove cotter pin (24), nut (25), washers(26,27, and 28), and bolt (29).

(7) Remove cotter pin (30), nut (31), washers(32, 33, and 34), and bolt (35) from link assembly (36)
and remove link assembly (36).

(8) Remove cotter pin (37), nut (38), washers (39 and 40), roller (41), washer (42), and bolt (43)
from link assembly (36).

(9) Remove nut (44), washer(45), nut (46), and switch (47) from switch plate assembly (48).

(10) Remove bolts (49), washers (50), up stop block (51), and shim (52).

C. Cleaning, Inspection, and Repair of Nose Gear Doors Closer Mechanism Assembly

(1) Clean all parts usinga suitable dry type cleaningsolvent.

(2) Inspect components for wear, cracks, nicks, corrosion, proper lubrication, and general condition.
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1.

2.

3.

4.

5.

Spring
Cotter Pin

Nut

Washer

Washer

6. Bolt

7.

8.

9.

10.

U.

12.

13.

17.

18.

21

22

23

Cotter Pin

Nut

Washer

Washer

Washer

Bolt

Bellcrank

14. Cotter Pin

15. Nut

16. Washer

Eye Bolt
Bolt

19. Clevis

20. Washer

Nut

Nut

Tee

24. Cotter Pin

25. Nut

26. Washer

27. Washer

28. Washer

29. Bolt

30. Cotter Pin

31. Nut

Washer

Washer

34. Washer

35. Bolt

Link Assembly
Cotter Pin

38. Nut

39. Washer

Washer

Roller

42. Washer

43. Bolt

44. Nut

45. Washer

46. Nut

47. Switch

48. Switch Plate Assembly
49. Bolt

50. Washer

51. Up Stop Block
52. Shim

32.

33.

36.

37.

40.

41.

Door CloserMechanism Assembly
Figure 205 (Sheet 2 of 2)

(3) Repair of the nose gear door closer mechanism consists of smoothing out minor scratches, nicks,
and dents and replacement of defective parts.

D. Assemble Nose Gear DoorsCloser Mechanism Assembly (See Figure205.)

(1) Install shim (52) and upstopblock (51)withwashers (50) and bolts (49).

(2) On switch plateassembly (48), install switch (47) with nut (46), washer(45), and nut (44).

(3) Install roller (41) with bolt (43), washers (42, 40, and 39), nut (38), and cotter pin (37) on link
assembly (36).

(4) Connect link assembly (36) to weldment by installingbolts (35), washers (34, 33, and 32), nut
(31), and cotter pin (30).

(5) Connect tee to link assembly by installing bolt (29), washers (28,27, and 26), nut (25), and cotter
pin (24).
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(6) Install clevis on tee (23) by installing boh (18), clevis (19), washer (20), nut (21), and nut (22).

(7) Install eyebolts (17) through bellcrank arms and install washers (16), nuts (15), and cotter pins
04).

(8) Connect clevis (19) to bellcrank by installingbolt (12), washers (11,10, and 9), nut (8), and cotter
pin (7).

(9) Connect turnbuckles to bellcrank by installing bolts (6), washers (5 and 4), nuts (3), and cotter
pins (2).

(10) Connect springs (1) to bellcrank.

E. Install Nose Gear Doors Closer Mechanism Assembly (See Figure 201.)

(1) Place nose gear door closer mechanism in position in the wheel well and install bellcrank and
brackets with bolts, washers, and nuts. Align up stop link assembly (38) with mounting holes in
wheel well structure.

(2) Install support tube (36) through mounting holes, up stop link assembly (38), drag brace(8), and
spacer (37).

(3) Install eyebolts (35), washers (34), and nuts (33). Connect springs to eyebolts (35).

(4) Working through access in nose baggage compartment floor, align holes in support tube with holes
in mounting block and install bolt (31), washers(30), and nut (29).

F. Nose Gear Door Closer Mechanism Adjustments (See Figure 205.)

(1) Brackets with stops are located on left and right side of the nose wheel well walls.These stops are
adjustable by a screw adjustment. The stop should be adjusted to strike the outer bellcrank arms as
the open doors reach a parallel position to Buttock Line zero and the linkage is 0.09 to 0.15 inch
overcenter forward.

(2) Adjust switch (47) to actuate 0.030 inch before up position of nose gear.

(3) Adjust clevis (19) to length necessary to close doors properly when gearis up, on stop block (51).

8. Removal/Installation of Nose Gear Actuator

A. Remove Nose Gear Actuator (See Figure201.)

NOTE: Disconnect hydraulic lines and cover and plug all ports.

(1) Remove actuator rod end from actuator arm by removing cotter pin (45), nut (46), washer (47),
and bolt (48).

(2) Remove cotter pin (49), nut (50), washer (51), spacer (52), washer (53), and bolt (54). Remove
actuator (55).
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B. Disassemble Nose Gear Actuator (See Figure 206.)

(1) Loosen and remove clamp (1) and switch bracket (2).

(2) From the switch bracket (2), remove nut (3), washer (4), nut (5), and switch (6).

(3) Remove retaining ring (7), washer (8), spring (9), pin (10), piston lock (11), backup ring (12), and
O-ring(13).

(4) Remove fittings (14) and O-rings (15) from actuator body (32).

(5) Remove rod end (16), jam nut (17), retaining ring (18), and plug (19). Pull piston assembly with
rod out of actuator body.

(6) Remove backup ring (20) and O-ring (21) from plug (19). Remove backup ring (22) and O-ring
(23).

(7) Remove nut (24),washer (25), and piston head (26).

(8) From piston head (26), remove backup ring (27) and O-ring (28).

(9) Remove washer (29) from rod (30), and remove bushing (31) from actuator body (32).

C. Cleaning, Inspection, and Repair of Nose Landing Gear Actuator

(1) Clean actuator components witha suitable dry cleaning solvent.

(2) Inspect components for wear, cracks, nicks, corrosion, proper lubrication, and general condition.

(3) Repair of the nose gear actuator consists of smoothing out minor scratches, nicks,anddentsand
replacement of defective parts.

D. AssembleNose Gear Actuator (See Figure 206.)

NOTE: Replace all O-rings during assembly.

(1) Install bushing(31) in end lugof actuatorbody (32).

(2) Place washer (29) on rod (30). Install new O-ring (28) and backup ring (27) on piston head (26).

(3) Place piston head (26) on rod (30) and installwasher(25) and nut (24).

(4) Install O-ring (23) and backup ring (22) inside of plug (19). Onoutsideof plug (19), install O-ring
(21) andbackup ring (20). Install plug assembly on pistonrod (30).

(5) Place piston head (26), rod (30), and plug (19) in end of actuator body and install retaining ring
(18), jam nut (17), and rod end (16).
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(6) Install O-rings (15) on fittings (14) and install fittings (14) in port holesof actuator body (32).

(7) Push piston rod (30) into actuator body (32) untilactuator is in locked (retracted) position. Install
O-ring (13), backup ring (12), piston lock (11), pin (10), spring (9), washer(8), and retaining ring
(7).

(8) Install switch (6) on switch bracket (2) with nut (5), washer(4), and nut (3). Secure switch brack
et (2) to actuator body (32) with clamp (1).

E. Adjust Actuator Down Lock Switch (See Figure 206.)

Loosen screw on clamp (1). With actuator locked, push switch bracket (2) down on actuator until switch
actuates, Mark position of bracket (2) on actuator. Raise bracket (2) 0.09 to 0.12 inch and tighten
clamp screw to 20 to 30 inch-pounds.

F. Install Nose Gear Actuator (See Figure 201.)

(1) Position end of actuator (55) in lugs of brace assembly and install bolt (54), washer (53), spacer
(52), washer (51), nut (50), and cotter pin (49).

(2) Install actuator rod end on actuator arm by installing bolt (48), washer (47), nut (46), and cotter
pin (45).

G. Nose Landing GearActuator Adjustment

Adjustments are same as main gear. Refer to Section 32-1-1, Paragraph 5B and 5F.

9. Removal/Installation of Nose Gear Brace Assembly

A. Remove Nose Gear Brace Assembly (See Figure 201.)

(1) Remove nose gear door closermechanismsupport tube as described in Paragraph 7.

(2) Disconnect spring (4) from brace assembly and remove cotter pin (5), nut (6), and washers (7). Re
move brace assembly (8).

B. Disassemble Nose Gear Brace Assembly (See Figure 207.)

(1) Remove cotter pin (1), nut (2), washer(3), and pin (4) and separateupper and lower links.

(2) On upper link, remove bolts (5), washers(6), and switch bracket (7).

(3) Remove nut (8), washer (9), jam nut (10), and switch (11).
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1. Cotter Pin 12. Bushing
2. Nut 13. Upper Link
3. Washer 14. Adjusting Screw
4. Pin 15. Nut

5. Bolt 16. Switch Striker
6. Washer 17. Pin

7. Switch Bracket 18. Bushing
8. Nut 19. Bushing
9. Washer 20. Bushing

10. Jam Nut 21. Lower Link

11. Switch

Disassembly/Assembly of NoseGear Brace Assembly
Figure 207

32G72-9
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(4) Remove bushing (12) from upper link (13).

(5) On lowerlink, remove adjusting screw (14), nut (15), and switch striker (16).

(6) Remove pin (17) and bushings (18,19, and 20) from lower link (21).

C. Cleaning, Inspection, and Repair of NoseGear Brace Assembly

(1) Cleanbraceassembly and components with a suitable dry cleaningsolvent.

(2) Inspect parts for wear, cracks, nicks, corrosion, proper lubrication, and general condition.

(3) Repair of the nose gear braceassembly consistsof smoothing out minor scratches, nicks, and dents
and replacement of defective parts.

D. Assemble Nose Gear Brace Assembly (See Figure 207.)

(1) On lower link (21), install bushings(20,19, and 18) and install pin (17).

(2) Install switch striker (16) with nut (15) and adjustingscrew(14).

(3) In upper link (13), installbushing (12).

(4) Install switch (11) with jam nut (10), washer (9), and nut (8).

(5) Install switch bracket (7) with washers (6) and bolts (5).

(6) Assemble upperand lowerlinks togetherwith pin (4), washer (3), nut (2), and cotter pin (1).

E. Install Nose Gear Brace Assembly (See Figure 201.)

(1) Position brace assembly (8) on drag link pin and install washers (7), nut (6), and cotter pin (5).

(2) Connect spring (4) to brace assembly and install nose gear door closermechanism support tube as
described in Paragraph 7.

F. Brace Assembly Adjustments

Adjustments are the same as main gear except that adjustment template, Part No. 7YL10002 is used.
Refer to Section 32-1-1, Paragraph 5A and 5F.

10. Removal/Installation of Nose Gear Doors

A. Remove Nose Gear Doors (See Figure 208.)

(1) Disconnect retracting linkage from doors by removing cotter pins (1), nuts (2), washers (3),
spacers (4 and 5), and bolt (6) and removing linkage(7) from door.
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(2) Remove nuts (8), washers (9), bushings (10),spacers (11), washers (12),and bolts (13)from door
hinges (14).

B. Disassemble Lug Assembly (See Figure208.)

Remove nuts (15), washers (16 and 17), spacer (18), lugs (19), washers (20), and bolts (21) from bracket
(22).

C. Assemble Lug Assembly (See Figure 208.)

(1) Place spacers (18) in lugs (19) and position lugs (19) in brackets (22).

(2) Install washers (17 and 20), bolts (21), washers (16), and nuts (15).

D. Install Nose Gear Doors (See Figure 208.)

(1) Placedoors in position and install bushings(10) and spacers (11) in door hinges (14).

(2) Install bolts (13). washers (12 and 9). and nuts (8).

(3) Position retracting linkages (7) on lugs (19) and install bolts (6), spacers (5 and 4), washers (3),
nuts (2), and cotter pin (1).

E. Nose Gear Doors Adjustments

Refer to Paragraph 7F for adjustments.
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HYDRAULIC SYSTEMS - DESCRIPTION/OPERATION

General

The GA-7/Cougar aircraft contains two hydraulic systems, one for retracting and extending the landing gear
and one for the main gear brake system.

Landing Gear Retraction and Extension System (See Figure I.)

The hydraulic system for retracting and extending the landing gearconsists of a power pack,position selector
switch, hydraulic actuators, selector valve, dump valve, restrictors, hydraulic lines, and hose.

The hydraulic power pack consists of a reservoir, a DC electric motor-driven pump, and pressure control and
relief valves. The power pack is a 12-volt unit located in the left side of the nose section. Actuation of the
system is initiated by a selector valve control handle located on the lower, left center portion of the instru
ment panel, adjacent to the landing gear position indicator lights. The normal operating pressure for the
system is 1500 psi.

Main Gear Brake HydraulicSystem

An independent hydraulically actuated brake system is provided for each main wheel. Hydraulic master
cylinders are connected to each rudder pedal. The master cylinders are connected towheel cylinders through
lines and hose assemblies. The brake hydraulic system is actuated by applying toe pressure to the pilot's or
copilot's rudder pedals. Hydraulic pressure can be locked on the wheel cylinders by a parking brake valve
which is actuated by a parking brake push-pull control knob beneath the instrument panel. The main gear
brake system maintenance is covered in Section 32-4-2.

The gears are held in the UP position by system pressure. Apressure switch in the lines senses the pressure
buildup as the gears reach full UP position and turns off the power pack. If the up pressure should fall below a
predetermined amount, but not low enough to let the gears start to extend, the pressure switch will turn the
power pack on to build up the operating pressure again.

The gears are held in the DOWN position by spring loaded, overcenter drag braces and by the actuators locking
internally in the gear down position tohold the drag braces in (heir overcenter position.

32-3-1
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SELECTOR VALVE CONTROL LEVER

DUMP VALVE

'CONTROL

R. MAIN GEAR

ACTUATOR

PRESSURE V//////////A
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Hydraulic System - LandingGear Retraction and Extension
Figure 1
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HYDRAULIC SYSTEM - TROUBLESHOOTING

TROUBLE CAUSE REMEDY

Landinggearretraction system
fails to operate.

Landing gearactuator circuit
breaker open.

Reset circuit breaker and

determine cause for open
circuit breaker.

Landing gear selector circuit
breaker open.

Reset circuit breaker and

determine cause for open
circuit breaker.

Landing gear actuator or
selector circuit wires

broken.

Check wiring.

Safety (squat) switch
out of adjustment.

Adjust squat switch.

Squat switch inoperative. Replace switch.

Pressureswitch inoperative. Replace switch.

Pump solenoid inoperative. Replace solenoid.

Selector switch ground
incomplete.

Check ground.

Landing gearselector
circuit breaker open.

Reset circuit breaker mid

determine cause for open
circuit breaker.

Landing gear actuator
circuit wires broken.

Check wires.

Landinggearselector
circuit wires broken.

Check wires.

Pump solenoid inoperative. Replace solenoid.

Gear selector switch

ground incomplete.
Check ground.

Gear selector switch

inoperative.
Replace switch.

Hydraulic pump ground
incomplete.

Check ground.
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TROUBLE CAUSE REMEDY

Landing gear retraction system
fails to operate. (Continued)

Selector switch in

operative.
Replace switch.

Pump ground incomplete. Check ground.

Hydraulic pump inoperative. Replace or overhaul pump.

Hydraulic fluid in
reservoirbelow operating
level.

Fill reservoir with

hydraulic fluid.

Battery low. Check battery.

Pressure head hose loose

or disconnected.

Check hose.

Landing gear extension
system fails to operate.

Gear actuator circuit

breaker open.

Reset circuit breaker and

determine cause for open
circuit breaker.

Hydraulic pump inoperative. Replace or overhaul pump.

Hydraulic fluid in reservoir
below operating level.

Fill reservoir with

hydraulic fluid.

Battery low. Check battery.

Landing gear retraction
extremely slow.

Hydraulic fluid in reservoir
below operating level.

Fill reservoir with

hydraulic fluid.

Restriction in hydraulic,
lines.

Check hydraulic lines.

Pump stops operating
during gear retraction.

Landing gear actuator
circuit breaker opens.

Reset circuit breaker and

determine cause for open
circuit breaker.

Landinggearselector
circuit breaker opens.

Reset circuit breaker

and determine cause for

open circuit breaker.

Pressure switch out of

adjustment.
Readjust switch.

Restriction or obstruction

in system causing pressure
to build up and shut off
pump before gearhas
retracted.

Check system,
locate and eliminate,

obstruction or re

striction.
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TROUBLE

Pump stops during
gear ex tension.

Pump fails lo shut off
Ihough gear has full\
retracted.

Pump fails to shut off
though gear is fully
extended.

Gear stops pari way up.
bill pump continues lo run.

All gears fail to free fall
when dump valve control
knob is pulled.

GRUMMAN

GA-7/COUGAR

MAINTENANCE MANUAL

CAUSE

Lauding gear actuator

circuit breaker opens.

Lauding gear selector
circuit breaker opens.

Dump valve open.

Pressure switch inoperative.

' Pressure switch out of

adjustment.

Pump solenoid sticking.

Internal leakage of
svstem.

External leakage of
hydraulic system.

Pump relief valve onl of
adjustment.

Pump solenoid sticking.

Gear down liinil swilchles)

mil of adjustment or
failed.

Pump high pressure relief
valve out of adjustment.

Hydraulic fluid in
reservoir below operal-
ing level.

Dump valve fails lo
open.

REMEDY

Reset circuit breaker

and determine cause for

open circuit breaker.

Reset circuit breaker

and determine cause for

open circuit breaker.

Clove dump vahc.

Replace switch.

Adjust or replace switch.

Replace solenoid.

Check actuators and

pump for internal
leakage.

Cluck actuators, lines,

and hoses for leakage.

Replace pump.

Replace solenoid.

Adjusi or replace limit
swilchles).

Replace pump.

Fill reservoir wilh

hydraulic fluid.

Replace dump valve.

Connect or replace
cable.
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HYDRAULIC SYSTEM - MAINTENANCE PRACTICES

1. Removal/Installation of Power^Pack Assembly

NOTE: After removal and installation of any componentof the hydraulic system,or when a hydraulic line
has been disconnected for any reason, the affected hydraulic system should be bled,serviced, and
tested. Refer to Paragraph 6 for testing and Chapter 12 for servicing.

A. Remove Power Pack Assembly

(1) Disconnect electrical leads from power pack. Identify wires to ensure proper connections during
assembly.

(2) Place a suitable container beneath power pack and remove cap from end of tee fitting at bottom of
power pack,and drain fluid. Replace cap on tee fitting.

(3) Disconnect hydraulic lines from bottom of pump and drain fluid. Plug ends of hydraulic lines.

(4) Remove 4 bolts, 8 washers, and 4 nuts attaching power pack to mounting bracket. Remove power
pack.

B. Disassemble Power Pack Assembly (See Figure 201.)

(1) Remove vent screw (1). washer (2), filler screw (3), and O-ring (4) and drain any fluid left in
reservoir. Do not remove gears unless necessary.

(2) Remove bolts (5), pump base (6), O-rings (7). screws (8). valve and gear case (9), and seal (10).

(3) Remove through bolls (11 and 12). motor head (13), brush spring (14), and brush (15).

(4) Remove thrust ball (16) from bearing in motor head, and remove armature (17) from motor frame
(18).

(5) Remove thrust washer (19) from reservoir (20).

C. Cleaning, Inspection, and Repair of Power Pack Assembly

(1) Clean hydraulic pump components with a dry type cleaning solvent and dry thoroughly. Discard
all old O-rings and seal.

(2) Inspect pump components for scratches, scores, chips, cracks, and wear. Inspect motor for worn
brushes, excessive commutator wear, and excessive bearing wear.

(3) Repair of motor consists of replacement of defective or worn parts. Repair of hydraulic pump
consists of smoothing out minor scratches or nicks and replacement of defective or worn parts.

D. Assemble Power Pack Assembly (See Figure 201.)

(I) Place washer or washers (19) (same number as removed) on the drive end ofarmature (17).
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Hydraulic Power Pack Assembly
Figure 201

1. Screw (Vent)
2. Washer

3. Screw (Filler)
4. O-ring
5. Bolt (4) and Washers(4)
6. Pump Base
7. O-rings
8. Screw (8)
9. Valve and Gear Case

10. Seal

11. Through Bolt
12. Through Bolt
13. Motor Head

14. Brush Spring
15. Brush

16. Thrust Ball

17. Armature

18. Motor Frame

19. Thrust Washer

20. Reservoir

32G72-12
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(2) Place motor frame (18) on reservoir (20). Check aligning marks on frame and reservoir.

(3) Lubricate the entire length of Ihe drive end of armature shaft with light grease. Insert armature
(17) through coils in motor frame (18) and insert end of armature shall into reservoir.

(4) Saturate fell oiling pad around commulalor end bearing wilh SAE 20 oil. Allow excess oil lo drain
off.

(5) Insert thrust ball (16) in bearing of molor head (13). To hold ball in position, place a small
amount of grease inside of bearing.

(6) Install brush (15). brush spring (14). motor head (13). and through bolls (12 and II). Check
freedom of rotation and end play of the armature within the assembly. A minimum of .005 inch
end play is permissible. Adjust lo Ibis tolerance by adding thrust washers (19) as necessary.

(7) Lubricate reservoir seal ring (10) with hydraulic fluid (MIL-H-S606) ami place in recess provided in
valve and gear case (9). Position case (9) on bottom of reservoir and secure wilh screws (8).

(8) Invert pump and install O-ring seals (7) in bottom of valve and gear case (9). Install pump base (6)
with bolts and washers (5). Torque bolls to 70 inch-pounds.

E. Install Power Pack Assembly

(1) Place power pack assembly in position and align mounting holes in power pack with holes in
mounting bracket and install attaching bolls, washers, and nuts.

(2) Remove hydraulic line plugs and caps from fillings. Connect hydraulic lines and electrical con
nections.

(3) Fill hydraulic reservoir with hydraulic fluid (MIL-H-5606) and install filler screw (3, Figure 201)
with O-ring (4). Install venl screw (1) with washer (2)/Refer to Chapter 12 for servicing of
hydraulic power pack.

(4) Install access panels.

Removal/Disasseinbly/Assembly/lnslallalion of Landing Gear Actuators

Refer lo Section 32-1-1 for removal, disassembly, assembly, and installation of lauding gear actuators.

Removal/Installation of Hydraulic Emergency Dump Valve

A. Remove Hydraulic Emergency Dump Valve (See Figure I.)

(1) To gain access to the hydraulic emergency dump valve, remove access cover on left side of nose
section and access panel in floor on left side of nose baggage compartment.

(2) Using arag to absorb any hydraulic fluid spillage, disconnect hydraulic lines from dump valve, and
cap lines and fittings.

(3) Disconnect valve control cable from lever on valve.
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(4) Remove two bolts, four washers, and two nuts attaching dump valve to aft, left, nose wheel well
wall. Remove dump valve from aircraft.

B. Cleaning, Inspection, and Repairof Hydraulic Emergency Dump Valve

(1) Clean dump valve with a dry type cleaning solvent and dry thoroughly. Replace O-rings 'made of
valve.

(2) Inspect dump valve for scratches, scores, chips, and general condition.

(3) Repair of the hydraulic dump valve consists of smoothing out minor scratches or nicks. Replace
valve if leaking or damaged.

C. Install Hydraulic Emergency Dump Valve (See Figure 1.)

(1) Place dump valve in position and install 2 bolts, 4 washers, and 2 nuts.

(2) Connect hydraulic lines to dump valve fittings.

(3) Connect control cable to lever on valve.

Removal/Installation of Hydraulic Restrictor Check Valve

A. Remove Hydraulic Restrictor Check Valve

(1) Disconnect hydraulic hose from restrictor check valveand cap hose.

(2) Remove restrictor check valve from actuator.

B. Disassemble Hydraulic Check Valve (See Figure 202.)

(1) From the female end of restrictor check valve, remove the O-ringand screen.

(2) Remove the valve cap, gasket, spring,disk, and seat from the valve body.

C. Cleaning, Inspection, and Repair of Hydraulic Restrictor Check Valve

WARNING: USE SOLVENT IN A WELL VENTILATED AREA. AVOID BREATHING FUMES.

KEEP AWAY FROM FLAMES.

(1) Clean valve components with a dry type cleaning solvent and dry thoroughly. Discard old O-ring
and gasket.

(2) Inspect valve components for scratches, gouges, scores, cracks, and wear.

(3) Repair of the valve consists of smoothing out minor scratchesand replacement of defective parts.

D. Assemble Hydraulic Check Valve (See Figure 202.)

(1) Install seat in valve body. Install disk, spring,gasket, and cap in valve body.

(2) In female end of valve, install strainerand O-ring.
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Hydraulic Restrictor Check Valve
Figure 202

CAP STRAINER

O-RING

32G72-13

E. Install Hydraulic Check Valve

(1) Install hydraulic restrictor check valveon actuator.

(2) Connect hydraulic hose to hydraulic restrictor check valve.

Hydraulic Fluid Contamination Check

A. Check Hydraulic Fluid

At the first 50-hour and first 100-hour inspection, thereafter at each 500-hour inspection or 1 year,
whichever should occur first, a sample of hydraulic fluid shouldbe taken and examined for sedimentand
discoloration. This may be done as follows:

(1) Placeaircraft master switch in OFF position.
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(2) In the nose section beneath the power pack, remove cap from teefitting and drain a small sample
of hydraulic fluid into a nonmetalliccontainer.

(3) Install cap on tee fitting and tighten.

(4) Analyze drained hydraulic fluid.

(5) If the drained fluid is clear and is not appreciably darker in color than new fluid, continue to use
the present fluid.

(6) If the fluid color is doubtful, place fluid sample in a nonmetallic container and insert a strip of
polished copper in the fluid sample.

(7) Keep copper strip in the sample fluid for 6 hours at a temperature of 70°F or more. Aslight
darkening of the copper strip is permissible, but there should be no pitting or etching visible up to
20X magnification.

6. Testing HydraulicSystem

The hydraulic system should be tested after performing any service or repairs to ensure that it functions
properly.

A. Test the landinggear hydraulic systemas follows:

(1) Place aircraft on jacks. (Refer to Lifting and Jacking, Chapter 7.) Connect aircraft to an external //fla*%
powersource, if available.

(2) With landing gear down, master switch ON, and circuit breaker in, place landing gear control
handle in the UP position. The hydraulic pump should startoperating immediately and the landing
gear retract. The landing gear position lights should all go out on the instrument panel when the
gear is fully retracted and locked in position, and the hydraulic pump should stop operating.

(3) Place landing gear control handle in the DOWN position. Thelanding gear should extend and lock
in position. The three green gear position lights on the instrument panel should illuminate when
the gearsare all down and locked.

(4) Inspect the hydraulic components for leakage of hydraulic fluid.

(5) Recycle the landinggearseveral times to ensure proper operation.

(6) Check operation of dump valve by retracting the landing gear and pulling the dump valve control
knob all the way out. The landinggearshouldextend and lock in position.

CAUTION: PRIOR TO LOWERING AIRCRAFT AND REMOVING JACKS, ENSURE THAT
THE THREE GREEN LANDING GEAR POSITION LIGHTS ON INSTRUMENT
PANEL ARE ILLUMINATED, INDICATING THAT ALL GEARS ARE DOWN AND
LOCKED.

(7) Lower aircraft and remove jacks.
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WHEELS AND TIRES - DESCRIPTION/OPERATION

1. General

The GA-7/Cougar aircraft is equipped with 15 x 6.00-6,4-ply tires on the nose gear and 6.00-6 Type III, 6-ply
tires on the main gear. The main gear tires should be rotated periodically to obtain maximum tire life. All
wheels are of the split wheel design for easy servicing and the main wheels have independent disc-type brake
systems. The wheels and tires are balanced to within 5 inch-ounces at the factory. It isrecommended that re
placement tires be balanced to this specification to prevent excessive vibrations in the landing gear assemblies.
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LANDING GEAR WHEEL ASSEMBLIES - MAINTENANCE PRACTICES

I. Removal/Installation of Main Landing Gear Wheel Assembly

A. Remove Main Gear Wheel Assembly (See Figure 201.)

(1) Placeaircraft on jacks. (Refer to Chapter7.)

(2) Remove bolt (1) and washer (2) which attach the brake pressure plate (4) and backplate (3) to the
brake cylinder assembly (5).

(3) Remove screws (6), lock washers (7), dust shield (8), cotter pin (9), and axle nut (10) from wheel
assembly. Remove wheel assembly from main gear assembly.

B. Disassemble Main Gear Wheel Assembly (See Figure 201.)

(1) Match-mark wheel halves and brake discs prior to disassembly to expedite reassembly in the same
relative positions.

(2) Deflate tire by removing valve core.

(3) Break tire bead loose from wheel halves.

NOTE: Care should be taken to prevent damage to wheel halves or tire when breaking tire
bead loose from wheel halves.

WARNING: DO NOT ATTEMPT TO SEPARATE WHEEL HALVES WHILE TIRE IS UN

DER PRESSURE. SERIOUS INJURY COULD RESULT.

(4) Remove nuts (11), washers (12), and bolts (13) and separate wheel halves (14 and 15) and brake
disc assembly (16).

(5) Remove snap rings (17), grease seal rings (18), grease seals (19), grease seal rings (20), and cone
bearings (21) from both wheel halves.

(6) Remove tube (22) from tire (23).

C. Cleaning, Inspection, and Repair of Main Gear Wheel Assemblies

(1) Clean bearings (21) and grease seals (19) with cleaning solvent and dry thoroughly with clean air
blasts. Clean other components with cleaningsolvent.

(2) Inspect bearings (21) for pitting, wear, or discoloration. Repack bearings in accordance with
lubrication chart in Chapter 12. Inspect other components for cracks, nicks, scoring, distortion,
and corrosion.

(3) Repair of main wheel assemblies consists of smoothing out minor scratches and nicks, cleaning
thoroughly, applying zinc chromate primerand paint, and replacingdefective parts.

324-1
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D. Assemble MainGear Wheel Assembly (See Figure201.)

(1) Position tube (22) in tire (23) and align red dot on tire with index mark on tube. If there is no
mark on tube, align red dot on tire with tube seam. If there is no seam on tube, align red dot on
tire with valve stem of tube.

(2) Place inner wheel half (15) in tire (23) and position valve stem through hole in inner wheel half.

(3) Position outer wheel half (14) and brake disc assembly (16) in tire (23) and install bolts (13),
washers(12), and nut (11).

NOTE: Care mustbe takennot to pinch tube between wheel halves.

CAUTION: IMPROPER TORQUE OF BOLTS (13)MAY RESULT INWHEEL FAILURE.

(4) Torque bolts (13) to 150 inch-pounds. Torque value may be indicated on wheel.

(5) Install bearings (21), grease seal ring (20), grease seal (19), grease seal ring (18), and snap ring (17).

(6) Inflate tire to 40 + 2 psi.

(7) If new tire was installed, balance to within 5 inch-ounces.

E. Install Main Gear Wheel Assembly (See Figure 201.)

(1) Position wheelon axle.

(2) Check brake anchor bolts for freedom of movement in torque plate assembly and for adequate
lubrication.

(3) Install axle nut (10) and tighten until a slight drag is evident when wheel is rotated. Back off the
nut to the next castellationand installcotter pin (9).

(4) Position brake back plate assembly (3) and install washers (2) and bolts (1). Torque bolt (1) to 90
inch-pounds.

(5) Install dust shield (8), lock washers (7), and screws (6).

(6) Remove jacksfrom aircraft.

2. Removal/Installation ofNose^Landing Gear Wheel Assembly

A. Remove Nose Gear Wheel Assembly (See Figure 201, Section 32-2-1.)

(1) Support aircraft onjacks. (Refer toChapter 7.)

(2) Remove cotter pin (42) and axle nut (43). Remove wheel assembly from nose landing gear.

32-4-1
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1.

2.

3.

4.

5.

6.

7.

Nut

Washer

Bolt

Wheel Half

Wheel Half

Snap Ring
Grease Seal Ring

8.

9.

10.

II.

12.

13.

Grease Seal

Grease Seal Ring
Cone Bearing
Bearing Cup
Tube

Tire

NoseGear Wheel Assembly
Figure 202

32G72-15
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B. Disassemble Nose Gear Wheel Assembly (See Figure 202.)

WARNING: DO NOT ATTEMPT TO SEPARATE WHEEL HALVES WITH THE TIRE UNDER

PRESSURE. SERIOUS INJURY COULD RESULT.

(1) Deflate tire by removing valve core.

(2) Break tire beads loose from wheel halves.

NOTE: Careshould be taken to prevent damage to wheel halves when breaking beads loose.

(3) Remove nuts (1), washers (2), bolts (3), and remove wheel halves (4) and (5).

(4) Remove snap ring (6), grease seal ring (7), grease seal (8), grease seal ring (9), and bearing (10)
from each wheel half.

NOTE: Bearing cups (11) should not be removed unless necessary for replacement of damaged
cups.

(5) To replace bearing cups, heat wheel halves in boiling water for 15 minutes. Using an arbor press,
press out damaged cups and press in new cups while wheel halves are still hot.

(6) Remove tube (12) from tire (13).

C. Cleaning, Inspection, and Repair of Nose Gear Wheel Assembly

(1) Clean bearings (10), grease seal rings (7 and 9), and grease seal (8) with cleaning solvent and dry
thoroughly with clean air blasts from an air hose.

(2) Inspect wheel components for cracks, nicks, scratches, proper lubrication, and corrosion.

(3) Repair of the nose gear wheel assembly consists of smoothing out minor scratches, nicks, and
gougesand replacement of defective parts.

D. Assemble Nose Gear Wheel Assembly (See Figure 202.)

(1) Position tube (12) in tire (13). Align red dot on tire wilh index mark on tube. If there is no mark
on tube, align red dot on tire with tube seam. If there is no seam on tube, align red dot on tire
with valve stem of tube.

(2) Position wheel half (5) in tire and insert tube valve stem through hole in wheel half.

(3) Position wheel half (6) in tire and install bolts (3), washers (2), and nuts (I).

NOTE: Care should be taken not to pinch tube between wheel halves.

CAUTION: IMPROPER TORQUE OF BOLTS (3) MAY RESULT IN WHEEL FAILURE.

(4) Torque bolts (3) to 90 inch-pounds. Torque value may be indicated on wheel.

32-4-1
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(5) Install bearings (10), grease seal rings (9), grease seals (8), grease seal rings (7), and snap rings (6).

(6) Inflate nose gear tire to 40+2 psi.

(7) If new tire was installed, balance wheel and tire to within 5 inch-ounces.

E. Install Nose Gear Wheel Assembly (See Figure 201, Section 32-2-1.)

(1) Position nose wheel assembly on axle of nose gear and install axle nut (43) and tighten until a
slight drag is evident when wheel is rolated. Back off the nut lo Ihe next castellation and install
cotter pin (42). dust shield (41), lockwasher (40), and screws(39).

(2) Remove jacks from aircraft.

32-4-1
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BRAKES - DESCRIPTION/OPERATION

General

The GA-7/Cougar aircraft utilizes a dual hydraulic brake system (Figure 1) consisting of master cylinders,
brake pedals, brake cylinders, and brake disc. Four master cylinders are used in the system, one cylinder for
each of the brake pedals. The two master cylinders on the pilot's side are reservoir type cylinders and the
cylinders on the copilot's side are nonreservoir type cylinders. When brake pedals on copilot's side are in
neutral position, the ports in the Iwo cylinders on copilot's side are open, allowing direcl flow of fluid from
the two cylinders on the pilot's side.

The aircraft is also equipped with a parking brake. The parking brake system consists of a hydraulic valve,
mechanically operated by a parking brake control knob located beneath the instrument panel. The control
knob is connected to a lever on the valve by a cable. When Ihe knob is pulled, the lexeron the valve closesa
port in the valveand locks hydraulic pressure on the brakes.

The wheel brake assemblies (Figure 201) arc dual-piston single-cylinder brakes and consist mainly of a
cylinder, pistons, pressure plate, back plale, and a torque plate.

COPILOT'S RUDDER

AND BRAKE PEDAL

MASTER CYLINDERS

(NONRESERVOIR TYPE)

TO WHEEL BRAKE

CYLINDER (R.H.P*^^fe>?

MASTER CYLINDERS

(RESERVOIR TYPE)

Hydraulic Brake System
Figure 1

32G72-16
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BRAKES- MAINTENANCE PRACTICES

Removal/Installation of Master Cylinder

A. Remove Master Cylinder

NOTE: After removal of any component of the brake system, or when any hydraulic line is dis
connected for any reason, the brake system should be bled and thoroughly checked for leaks
and proper operation. (Refer to Paragraph 4for instructions on bleeding the hydraulic brake
system.)

(1) Bleed fluid from brake system by removing the bleeder valve from the bottom of brake assembly
on wheel.

(2) Disconnect flexible hose assembly at master cylinder connection.

(3) Remove cotter pin and withdraw clevis pin which connects the clevis on the master cylinder to the
rudder pedal.

(4) Remove cotter pin and withdraw clevis pin which attaches the mounting lug of the master cylinder
to the mounting bracket.

B. Disassemble Master Cylinder Assembly - Nonreservoir Type (See Figure 201.)

(1) Remove fittings from inlet and outlet ports of cylinder.

NOTE: Note distance from mounting hole in clevis (1) and mounting hole in housing (16)
before removing clevis. This distance must be maintained upon reassembly.

(2) Remove clevis (1) and check nut (2) from shaft (3).

(3) Remove snap ring (4)using special pliers, Truarc No. 1120.

(4) Remove O-ring (5)and end cap (6).

(5) Remove piston and shaft assembly from housing (16).

(6) Remove O-ring (7),snap ring (8),and spacer (9).

NOTE: Do not attempt to remove the thrust collar from shaft (3). These parts are pressed
together. Ifeither of the parts are damaged, replace both.

(7) Remove snap ring (10), spring (11), piston (12), and O-rings (13 and 14).

(8) Remove spring (15) from housing (16).

32-4-2
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1. Clevis

2. Nut

3. Shaft Assembly
4. Snap Ring
5. O-ring
6. End Cap and Bearing
7. O-ring
8. Snap Ring

9. Spacer
10. Snap Ring
11. Spring
12. Piston

13. O-ring
14. O-ring
15. Spring
16. Housing

Master Brake Cylinder - Nonreservoir Type
Figure 201

C. Cleaning, Inspection, and Repair of Master Cylinder - Nonreservoir Type

(1) Wipe all components clean with cloth dampened with brake fluid. Immerse all seals in hydraulic
brake fluid (MIL-H-5606) and apply a coating of brake fluid to bore of cylinder housing (16).

(2) Inspect snap rings and springs for cracks and general condition. Replace all O-rings with new
O-rings.

(3) Repair of the master cylinder consists of replacement of O-rings and any component found to be
defective.

D. Assemble MasterCylinder - Nonreservoir Type (See Figure 201.)

(1) Assemble spacer (9), new O-rings (13 and 14), and spring (11) on shaft (3) and lock in place with
snap rings (8 and 10).

(2) Assemble new O-rings (5 and 7) and end cap (6) on shaft (3).

32G72-17

32-4-2
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(3) Engage bottom of shaft and piston assembly into small diameter of spring (15) and install in
housing(16). Use cautionwhen installing in housing to preventdamage to O-ring seals.

(4) Depress shaft into housingand lock in positionwith snap ring (4).

(5) Install check nut (2) and clevis(1). Adjust clevisto dimensions noted before disassembly.

CAUTION: DO NOT OVERTIGHTEN FITTINGS IN MASTER CYLINDER PORTS. OVER

TIGHTENING COULD CRACK THE CASTING.

(6) Install fittings in inlet and outlet ports.

Disassemble MasterCylinder - ReservoirType (See Figure 202.)

(1) Remove fitting from cylinder housing outlet port.

(2) Remove clevis (I) and check nut (2) from shaft (16). Note distance from mounting hole in clevis
(1) and mounting hole in brake cylinder housing (17) before removing clevis. This distance must
be maintained upon reassembly.

I. Clevis

2. Check Nut

3. Bolt 12.

4. Spacer
5. Filler Plug
6. Snap Ring
7. Cover Plate Assembly
8. Rubber Seal

9. Screw

10. Washer

11. Snap Ring
12. Spring
13. Piston

14. O-ring
15. O-ring
16. Shaft

17. Cylinder Housing
18. Spring

Master BrakeCylinder - Reservoir Type
Figure 202

32G72-18
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(3) Remove bolt (3) and spacer (4).

(4) Remove filler plug (5).

(5) Remove snapring (6), using special pliers, Truarc No. 3, and remove cover plate(7) andseal (8).

(6) Using a 1/8-inchalien wrench, remove screw(9) and washer(10).

(7) Remove shaft assembly from housing (17) and remove snap ring (11), spring (12), piston (13), and
O-rings (14 and 15) from shaft (16).

NOTE: Do not attempt to remove the thrust collar from shaft (16). These parts are pressed
together. If either part is faulty, replace 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) Removespring (18) from housing (17).

Cleaning, Inspection, and Repair of MasterCylinder - Reservoir Type

(1) Wipe all components clean with cloth dampened with brake fluid.

(2) Inspect springsand snap ringsfor cracksand general condition.

(3) Repair of the master cylinder consists of replacement of O-rings and any othercomponents found
to be defective.

AssembleMaster Cylinder - Reservoir Type (See Figure 202.)

NOTE: Use new O-rings at reassembly of master cylinder.

(1) Immediately before reassembly, immerse all seals except seal (8) in hydraulic fluid (MIL-H-5606,
see Chapter 12) and apply a coating ofhydraulic fluid to bore of thecylinder housing (17).

(2) Assemble O-rings (15 and 14), piston (13), spring (12), on shaft (16),and lock in place with snap
ring (11).

(3) Engage bottom of shaft and piston assembly into small diameter of spring (18), and install
assembly into housing (17).

NOTE: Usea new screw (9) and washer(10) and snap ring (6) at reassembly.

(4) Depress shaft assembly intohousing (17)and lock in position with screw (9)and washer (10).

(5) Install rubberseal (8), cover plate (7), and lock in place with snap ring(6).

(6) Install filler plug (5).

(7) Positionspacer (4) in place under leverand securewith bolt (3).

32-4-2
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(8) Install nut (2) and clevis (1) on shaft (16). Adjust clevis (1) to dimension noted before disas
sembly.

(9) Install fitting in cylinder housing outlet port.

H. Install Master Cylinder

(1) Position master cylinder on mounting bracket and install clevis pin and cotter pin.

(2) Positionmaster cylinder clevisto rudder pedalconnection and install clevis pin and cotter pin.

(3) Connect flexible hose assembly to master cylinder connection.

(4) Service hydraulic brake system with an approved hydraulic fluid conforming to MIL-H-5606.
(Refer to Chapter 12.)

2. Removal/Installationof Parking BrakeValve Assembly (See Figure 1.)

A. Remove Parking Brake Valve Assembly

(1) Disconnect hydraulic lines from nipples of brake valve. Cap lines and fittings.

(2) Remove bolt, washer,nut, and cotter pin attachingcontrol cable to parkingbrake valve.

(3) Remove two screws and washersattaching brake valve to bracket and remove valve.

B. Install Parking Brake Valve Assembly

(1) Position parking brake valve on mounting bracket and install mounting screws and washers.

(2) Remove capsand connect hydrauliclines to nippleson parking brakevalveassembly.

(3) Install parkingbrake control cableon valve with bolt, washer, nut, and cotter pin.

3. Removal/Installation of Wheel Brake Assembly

A. Remove Wheel Brake Assembly (See Figure 203.)

NOTE: Brakedisc (11) is removed duringwheel disassembly. Torque plate (12) can be removed after
wheel has been removed. Refer to 32-4-1 for wheel removal.

(1) Disconnect hydraulic line at wheel brake assembly fitting.

(2) Remove bolts (1) and washers (2) and remove backplate(3).

(3) Pull anchor bolts (10) out of torque plate assembly (12) and removebrakecylinderassembly (4).

(4) Slide pressure plate(5) off anchorbolts (10).

32-4-2
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1. Bolt

2. Washer

3. Backplate
4. Cylinder
5. Pressure Plate

6. Piston

7. O-ring

Wheel Brake Assembly
Figure 203

8. Nut

9. Washer

10. Anchor Bolt

11. Brake Disc

12. Torque Plate
13. Lining
14. Bleeder

32G72-19

32-4-2
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(5) Blow lightly with compressed air into hydraulic line fitting to force piston (6) from cylinder (4)
and slide O-ring (7) off piston (6).

(6) Anchor bolts (10) are pressed into brakecylinderassembly (4). Do not remove unless necessary. If
removal is necessary, removenuts (8) and washers (9) and press out anchorbolts (10).

B. Cleaning, Inspection, and Repair of Brake Assembly

WARNING: CLEANING SOLVENT (P-S-661 OR EQUIVALENT) IS TOXIC AND FLAMMABLE.
USE IN A WELL VENTILATED AREA. AVOID BREATHING FUMES AND KEEP

AWAY FROM FLAMES.

(1) Clean all parts with cleaning solvent,Federal Specification No. P-S-661 or equivalent. (SeeChapter
12.)Thorough cleaning is important to prevent brake malfunction.

(2) Inspect all parts for wear, cracks, damage, or distortion and make the following detailed
inspections:

(a) Inspect piston for deep scratches.

(b) Inspect bore of cylinder housing for deep scratches.

(c) Inspect brake linings for damage,deterioration, and excessive wear.

(d) Inspect anchor bolts for nicks or damage.

(e) Inspect brake disc for excessive wear (minimum thickness of 0.206 inch).

(3) Repair of the wheel brake assembly consists of smoothing out minor scratches, nicks, or gouges
and replacement of defective parts.

C. Install Wheel Brake Assembly (See Figure 203.)

NOTE: Keep brake lining (13) dry and completely free from hydraulic fluid. Install new O-ring (7)
with clean hydraulic fluid.

(1) Lubricate piston (6), cylinder bore (4), and new O-ring (7) with clean hydraulic fluid.

(2) If removed, assemble anchor bolts (10) into cylinder (4) by driving bolts in with soft mallet. Install
washers (9) and nuts (8).

(3) Assemble O-ring (7) on piston (6) and install in cylinder (4). Hold piston in cylinder until pressure
plate (5) is installed.

(4) Slide pressure plate (5) onto anchor bolts (10).

(5) Insert anchor bolts (10) into torque plate assembly (12), and install washers (2), bolts (I), and
backplate (3). Torque bolts (1) to 75 to 90 inch-pounds.

f^"' v (6) Install brake assembly and wheel onaircraft. (Refer to Section 32-4-1.)

(7) Connect hydraulic lines and servicebrake system. (Refer to Chapter 12 for servicing.)

324-2
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4. Bleeding Hydraulic Brake System

A. Bleed Brakes and Master Cylinders

NOTE: When servicing the hydraulic brake system, use an approved hydraulic fluid conforming to
MIL-H-5606. (See Chapter 12.)

(1) Remove filler plugs from top of master cylinders (pilot's side) and insert one end of clear (see
through) overflow lines in cylinders. Place other end of overflow lines in a suitable container
containing enough hydraulic fluid to cover theends of the lines.

(2) Connect aclean hydraulic source to the bleeder at the bottom of the wheel brake cylinders.

(3) Fill the hydraulic brake system until the overflow lines show no more air bubbles. Remove the
overflow lines.

(4) Remove the source of fluid and pressure and allow the fluid todrain back through the system until
the fluid level isapproximately 1/4 inch below the top of the reservoir in the master cylinder.

(5) Secure the bleeder at the wheel brake cylinder and install filler plugs inmaster cylinders.

32-4-2
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Procedure:
Metallic Brake Lining
Conditioning

METALLIC BRAKE LINING CONDITIONING PROCEDURE

The brake lining material used in this brake assembly is an iron based
metallic composition. This material must be properly conditioned (glazed) in
order to provide optimum service life.

Dynamometer tests have shown that at low braking energies, unglazed
linings experience greater wear and the brake discs can become severely
scored.

Conditioning may be accomplished as follows:

1. Perlorm two (2) consecutive full stop braking applications Irom
30 to 35 kts. Do not allow the brake discs to cool substantially
between stops.

2. On aircraft with tail wheels, exercise caution during stopping to
prevent tail lifting. Due to the efficiency of these brakes,
extremely hard braking could result in lifting the tail from the
ground.

This conditioning procedure will wear off high spots and generate sufficient
heat to glaze the linings. Once the linings are glazed, the braking system will
provide many hours of maintenance free service.

Visual inspection of the brake disc will indicate the lining condition. A
smooth surface, without grooves, indicates the linings are properly glazed. If
the disc is rough (grooved), the linings must be reglazed. The conditioning
procedure should be performed whenever the rough disc condition is
evident.

Light use. such as in taxiing, will cause the glaze to be worn rapidly.

Use caution in performing this procedure, as higher speeds with successive
stops could cause the brakes to overheat resulting in warped discs and/or
pressure plates.

Cleveland Wheels & Brakes
Avon, Ohio 44011

.

:

.
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July 1, 1985

arker
GcneralAvialion Vlll-f'i



GRUMMAN ^rMdL^O©^!^ ^MO^YDOfW!

GA-7/COUGAR

MAINTENANCE MANUAL

NOSE WHEEL STEERING - DESCRIPTION/OPERATION

General

The nose gear is steerable through steering springs attached between arms connected to the rudder pedal bars
and a steering arm mounted to the top of the nose gear trunnion assembly. The nose gear steering system
provides nose gear steering through an arc of approximately 18 degrees each side of centeriine and iscapable
of swiveling the nose gear through approximately 35 degrees with differential braking. When the nose gear
retracts, the steering linkage becomes free to rotate with movement of the rudder pedals. The rudder pedal
action is not impeded by the nose wheelsteering mechanism.

32-5-1

Page 1
Dec 10/77



GRUMMAN A!M1I^D(§AIR!I AWDAIf'DfSlif-J!

GA-7/COUGAR

MAINTENANCE MANUAL

NOSE WHEEL STEERING - MAINTENANCE PRACTICES

Removal/Installation of Nose Wheel Steering Assembly

Refer to Section 32-2-1 for removal and installation of steering arm. The steering linkage is covered in Chapter
27 (Flight Controls).

32-5-1

Page 201
July 15/77



I

j^^

GRUMMAN ^RflmP3C(rm(r-rJ ^WQ^YOOtM

GA7/COUGAR

MAINTENANCE MANUAL

LANDING GEAR POSITION AND WARNING SYSTEM - DESCRIPTION/OPERATION

1. General (See Figure 1.)

The GA-7/Cougar is equipped with a landing gear position and warning system. The gear positions are indi
cated by three green lights located next to the landing gear control handle on the instrument panel. An amber
light, located with the green lights, will alert the pilot if the landing gear is in an unsafe configuration (i.e.,
landing gear handle in down position and gear not down and locked). An aural sound (warning horn) will be
activated under certain inflight conditions to alert the pilot that landing gear isnot extended.

During a normal landuig, the landing gear position indicator lights will inform the pilot of landing gear posi
tion. Moving the landing gear control handle to the DOWN position will cause the landing gear toextend. As
the landing gear is moving from the up position to the down position, the amber (NOT SAFE) light should be
illuminated. Once the landing gear is down and locked, the amber light should beout and the green lights (gear
down and locked) should beilluminated. If either landing gear does not extend and lock, the NOT SAFE light
will remain illuminated and alert the pilot to a landing gear malfunction. Thegear down and locked lights will
glow dimly when the navigation lights are ON.

The warning horn will alert the pilot, during landing approach, if the landing gear has not been extended. This
inflight warning can be initiated in two ways. (1) The warning will beactivated when the throttle(s) are re
tarded to the point that the manifold pressure of the engine drops below 13 inches of mercury or(2) the flaps
are greater than 15 degrees and the landing gear is not extended. The aural sound will continue until the land
ing gear is down and locked. The warning system is activated by two microswitches located in the control
quadrant, actuated by the throttle levers, or amicroswitch mounted on the flap torque tube.

In the event the aircraft issitting onthe ground, and the landing gear control is placed in the"UP" position, a
safety switch (squat switch) will prevent the hydraulic pump from actuating. The squat switch is located on
the left main landing gear. An aural sound will be emitted from warning horn.
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LANDING GEAR POSITION AND WARNING SYSTEM - MAINTENANCE PRACTICES

Adjustment of Landing Gear Up/Power Reduced Warning Switch

A. Adjust Landing Gear Up/Power Reduced Warning Switch (See Figure 201.)

NOTE: This adjustmentwillrequire flyingthe aircraft.

(1) With theaid ofaqualified pilot, fly theaircraft to an elevation of 1000 feet. Bring aircraft to approach
speedwith propellers set for high rpm.

(2) Retard the throttle levers to the point where the manifold pressure is 14± 1inches of mercury. Mark
the quadrant cover adjacent to the throttle levers in such a manner that thelevers can be returned to
the samepositionafter the aircraft islanded.

(3) Land the aircraft and shut down the engines.

(4) Place theaircraft onjacks inaccordance withChapter 7. Apply DC power to theaircraft.

(5) Retract the landing gear.

(6) Position the throttle levers to the mark madein Step (2).

(7) Remove the quadrant cover.

(8) Loosen thescrews onthemicroswitches located adjacent to the throttle levers.

(9) Position microswitches to the pointwherewarning hornisactivated.

(10) Tighten the screws to secure microswitches.

(11) Advancethrottles. Warning hornshouldsilence.

(12) Retardthrottles to the pointthat warning isagain activated.

(13) Lowerlanding gear. Warning shouldbe deactivated.

(14) Remove DCpower from aircraft.

(15) Remove aircraft fromjacks. Refer to Chapter7.

Adjustment of Landing Gear Up/Flaps Extended Warning Switch

A. Adjust Landing Gear Up/Flaps Extended Warning Switch (See Figure 202.)

(1) Place the aircraft onjacks inaccordance with Chapter7.

(2) Apply DC powerto the aircraft. Retractlanding gear.

32-6-1
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(3) Remove furnishings to gain access to flap torque tube.

(4) Extend flaps until flap indicator is positioned approKimately midway between 10 and 15 degrees.

(5) Loosen set screw on cam mountedon flap torque tube.

(6) Position cam to the point where warning hom isactivated.

(7) Tighten set screw on cam.

(8) Slightly retract flaps. Warning hom should silence and landing gear light should extinguish.

(9) Extend flaps to the point that warning isagain activated.

(10) Lower landing gear. Warning should bedeactivated.

(11) Remove DC power from aircraft.

(12) Removeaircraft from jacks. Refer to Chapter 7.
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LIGHTS - DESCRIPTION

Tlie lights are divided into two systems, interior and exterior. The interior light system consists of the
instrument lights, cabin lights, console lights, and baggage compartment light. The exterior light system
consists of the landing light, navigation lights, strobe lights, and courtesy (step and wingwalk) lights.

BULB CHART

Interior Lights

Quantity

5

4

1

2

N/A

Exterior Lights

Type Light

Instrument Panel

Cabin

Baggage Compartment
Console

Avionics Equipment

Type Light

Landing
Navigation - (WingTips)
Navigation - (Tail Cone)
Strobe - (Wing Tips)
Strobe —(Tail Cone)

Courtesy - (Step and Wingwalk)

Bulb Part Number

1816(G.E.)

1414(Wemac)

1816(G.E.)

1816(G.E.)

N/A

liulb Pari Number

4509 (G.E. or Westinghouse)
31-3078-9 (Grimes)

1073 (Grimes)

31-3078-9 (Grimes)

30-0876-7 (Grimes)

2690A42 (Industrial Devices)

NOTE: Do not order bulb replacements from part numbers lislcd. Refer to Illustrated Pails Catalog for
part numbers.

33-0
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INTERIOR LIGHT SYSTEM - DESCRIPTION/OPERATION

General

The inlcrior light system consists of Ihe instrument panel lights, cabin overhead and map lights, console lights,
avionics equipment lights, and baggage compartment light. The brightness of the lights is controlled bv two
dimming controls. One control regulates the instrument panel and console lights and the other control
regulates the lighting in the avionics equipment.

Instrument Panel (See Figure 1.)

The instrument panel is illuminated by five lights in the glareshield panel and by Ihe lights in the individual
instruments and avionics equipment. The brightness of the lights is controlled by two dimming controls
located on the lower left of the instrument panel.

Cabin and Map Lights (See Figures 2 and 3.)

The four cabin lights are mounted on brackets in the cabin overhead. Two lights arc positioned above the rear
passenger seats and two above the pilot/copilot seats. Electrical power is supplied directly to the cabin lights
from the battery through a 5-amp fuse, a cabin lights ON/OFF switch, and an individual ON/OFF switch for
each light. Each light can be positioned individually. Tlie bracket for the forward lights also houses theaudio
speaker.

33-1-1
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Cabin Lights - Exploded View
Figure 2
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EXTERIOR LIGHT SYSTEM - DESCRIPTION/OPERATION

General

The exterior light system consists of the landing light, navigation lights, strobe lights, and courtesy (step and
wingwalk) lights. The landing light is located on the nose landing gear. The navigation lights are located on
each wing tip and the aft end of the tail cone. The strobe lights are also located on each wing tip and the aft
end of the tail cone. Tlie courtesy lights (step and wingwalk) are located on the right side and underneath the
fuselage at approximately the trailing edgeof the right wing.

Landing Light (See Figures 1 and 2.)

The landing light serves the dual purpose of landing light and taxi light. The light is mounted on the nose
landing gear. Electrical power for the landing light is from the main DC bus through a 20-amp circuit breaker
(located on lower right of instrument panel), through a control switch (rocker type, located on the lower left
of instrument panel), to the light.

Landing Light - Exploded View
Figure 1

DETAIL A

33G72-4

334-1
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3. Navigation Lights (See Figures 3 and 4.)

The navigation lights are located on eachwing tip and the aft end of the tail cone. The lights arecontrolled by
a single switch on the instrument panel. Electrical power for the lights is from the main DC bus through a 10
amp circuit breaker, through the NAV LTS ON-OFF switch to the three lights.

4. Strobe Lights (See Figures 5 and 6.)

The strobe light system consists of three strobe lights and a strobe light power supply. One white strobe
(anticollision) light is installed on eachwingtip and the aft end of the tail cone.The powersupply is mounted
in the aft fuselage beneath the vertical stabilizer.

Electrical power is supplied from the main DC bus through a 10-amp circuit breaker, through the Strobe
Lights ON-OFF switch to the strobe light powersupply. With the Strobe Lights switch in the ON position, the
power supply supplies energy for the three strobe lights. The iodine quartz lamp will produce an extremely
high intensity flash. The strobe lights are vibration resistant.

5. Courtesy Lights (See Figure7.)

The courtesy lights consist of the wingwalk, step, and baggage compartment lights. The lights can be con
trolled from outside the aircraft or from the inside. The wingwalk light is located on the right side of the
fuselage at approximately the trailing edge of the wing. The step light is located beneath the fuselage just
above the step on the right side. The baggage compartment light is mounted on the rear of the aft cabin
overheadlight mounting bracket.

Power for the courtesy lights is from the battery through a 5-amp fuse, through the internal control switch,
through the external control switch to the lights. The internal switch has a built-in light that will glow when
the courtesy lights are on.

33-4-1
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EXTERIOR LIGHT SYSTEM - MAINTENANCE PRACTICES

1. Replacement of Landing Light (See 334-1, Figure 1.)

A. Replacement

(1) Locate landing light on nose wheel landing gear.

(2) Remove the clamp that secures the lamp to the light assembly.

(3) Pull lamp forward and disconnect the wires from the rear of the lamp.

(4) Place new light in light assembly and attach wires to lamp terminals.

(5) Replace clamp around lamp and tighten to secure lamp to light assembly.

(6) Perform operational test of landing light.

2. Replacement of Navigation Lights (See 334-1, Figure 4.)

A. Replacement of Wing Tip Navigation Lights

(1) Remove screws attaching protective shield lo wing tip.

(2) Remove the screws which hold the navigation light shield lo the navigation and strobe light
assembly.

(3) Remove the lamp and replace.

(4) Replace the lamp shield and secure with screws.

(5) Replace protectiveshieldon wing tip.

(6) Perforin operational test of navigation lights.

B. Replacement of Tail Navigation Light

(1) Remove the two screws which hold the lamp retainer to the tail cone.

(2) Remove the retainer and lens.

(3) Remove the lamp and replace.

(4) Replace lens and retainer. Secure with two screws.

(5) Perform operational test of navigation lights.

334-1
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3. Replacement of Strobe Liglits (See 334-1, Figure 6.)

A. Replacement of Wing Tip Strobe Liglits

(1) Remove hardwareattaching wing tip to the wing.

(2) Disconnect wires from plug on end of wing.

(3) Remove wing tip.

(4) Remove protective shield from wing lip.

(5) Remove the navigation and strobe light assembly from wing tip.

(6) Remove flashtube and replace.

(7) Attach the navigation and strobe light assembly to wing tip.

(8) Replace light protective shield on wing tip.

(9) Connect wires from navigation and strobe lights to plug on end of wing.

(10) Attach wing tip to wing.

(11) Perform operational check of strobe lights.

B. Replacement of Tail Strobe Light (See 33-4-1, Figure 6.)

(1) Remove tail cone fairing. (Refer to Chapter 53.)

(2) Disconnect wires from plug at end of tail cone.

(3) Remove the screws which attach strobe light assembly to tail cone fairing.

(4) Remove flashtube and replace.

(5) Attach strobe light assembly to tail cone fairing.

(6) Connect wires from navigation and strobe light lo plug at end of tailcone.

(7) Replace tail cone fairing (Refer to Chapter 53.)

(8) Perform operational test of strobe lights.

4. Exterior LightsOperational Test/Adjustment

A. Operational Test of Landing Light

(1) Place Master switch to ON.

334-1
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(2) Place Landing Light switch ON. Observe that landing light is ON.

(3) Place Landing Light switch to OFF.

(4) Place Master switch to OFF.

B. Operational Test of Navigation Lights

(1) Place Master switch to ON.

(2) Place NAV LTS switch to ON. Observe that navigation lights on each wing tip and on tail are ON.

(3) Place NAV LTSswitch to OFF.

(4) Place Master switch to OFF.

C. Operational Test of Strobe Lights

(1) Place Master switch to ON.

(2) Place Strobe light switch to ON. Observe that strobe Ughts on each wing tip and on tail are
flashing.

(3) Place Strobe light switch to OFF.

(4) Place Master switch to OFF.

D. Adjustment ofLanding Light (See Figure 201.)

NOTE: Before adjusting light, ensure tires are properly inflated.

(1) Position aircraft on flat surface.

(2) Adjust light in accordance with Figure 201.

334-1
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Landing Light Adjustment
Figure 201

A - C/L OF LIGHT BEAM

B - 100 FT.
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NAVIGATION SYSTEM - DESCRIPTION/OPERATION

1. General

All GA-7/Cougar aircraft will not have identical navigational equipment installed. The basic items that provide
minimum requirements to comply with FAA regulationsare available on all aircraft. More diverse navigational
items are available as a customer option. It is the intent of this manual to present procedures and instructions
adequate for minor inspection and minor flight line iiiainlenancc of all navigation equipment that may be
installed on the aircraft, including the optional equipment.

Overhaul or shop maintenance of the navigation equipment must be performed in accordance with the
individual manufacturer's data and by an approprialely certified technician.

34-0
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PITOT AND STATIC SYSTEMS - DESCRIPTION/OPERATION

General

The pitot and static systems supply impact (pitot) and atmospheric (static) pressure to various instruments.
Some of these instruments require static pressure only; others require both static and pitot pressure for
operation. (See Figure 1.) Both systemsoperate independently of each other.

The pitot and static systems consist of plastic and metal tubing which convey ram air pressure (impact) and
atmospheric pressure (static) to the airspeed indicator, vertical speed indicator (optional), altimeter, and
altitude hold unit (optional).

Pitot System

Ram air pressure is picked up by the pitot tube, located underneath the nose cap, at centeriine of the aircraft.
From the pitot tube, a line runs along the left side of the fuselage to the instrument panel and attaches to the
airspeed indicator. The pitot tube can be heated (optional) or non-heated. Refer to Chapter 30 for detailson
pitot heat system.

At the 100-hour inspection or when the airspeed indicator fails to operate properly the pitot line should be
disconnected in order to drain any moisture accumulation.

Static System

Atmospheric air pressure is sensed by two static ports, one on each side of the aft fuselage. The pressure is
conveyed to the airspeed indicator, altimeter, vertical speed indicator (optional), and altitude hold unit
(optional) by a line that runs along the left side of the airplane to the instruments located on the instrument
panel. A moisture trap drain is incorporated, in the line that runs from the static ports to the instruments, to
drain any moisture accumulation. The drain is located on the left side of the aircraft at approximately
Fuselage Station 61.25 and is positioned at the lowest point of the run from the static ports to the instru
ments. It is recommended that the moisture be drained during each static system test or more often if
fluctuations are observed in the instruments connected to the static system.

The aircraft is also equipped with an alternate static source. The alternate source would be used if a mal
function exists in the primary static source. The control knob for switching to the alternate static source is
located on the instrument panel. When the alternate source is in use, the lines from the static ports arc blocked
and pressure from inside the cabin is applied to the instruments. The use of the alternate static source will
cause the instruments to read either higher or lower than the readings under normal conditions. Most installa
tions cause a slightly higher reading.

34-1-1
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PITOT AND STATIC SYSTEMS TROUBLESHOOTING

Troubleshooting Pilot and Sialic Pressure Systems

TROUBLE

Airspeed indicator fails to
indicate.

Airspeed indicator fluctuates
or indicates incorrecflv.

Altimeter fails to operate.

Altimeter fluctuates.

Vertical speed indicator fails
to operate, fluctuates, or reads
incorrectly.

PROBABLE CAUSE

Static buttons blocked or

obstruction in pilot or
static lines.

Water in static system.

Pitol lino kinked or discon

nected.

Leak in pitot or static systems.

Defective instriimeiil.

Instrument leakage.

Clogged.static line.

Defective instrument.

Leak in static system.

Instrument leakage.

Defective instrument.

Obstruction in static lines.

Defective instrument.

Instrument leakage.

REMEDY

Check all lines and fittings for
obstruction and clean as nec

essary.

Drain static system.

Check all pitol lines and repair
as required.

Tighten all connections and lest
system until no leakage is evidenl.
See leakage lest procedure
in this chapter.

Replace instrument.

Test instrument individually
and replace if necessary.

Check all lines and filtings
and blow out as required.

Replace instrument.

Tighten all connections and
test system until no leakage
is evident. See leakage
test procedure in this
chapter.

Replace instrument.

Replace instrument.

Remove, inspect, and clean all
static lines.

Replace instrument.

Test instrument individually
and replace if necessary.

34-1-1
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PITOT AND STATIC SYSTEMS - MAINTENANCE PRACTICES

Removal/Installation of PitotTube (See Figure 201.)

A. Removal

(1) Remove nose cap to gain access to pitot tubeattaching hardware.

(2) Disconnect pitot tube airinlet line.

(3) Disconnect pitotheater element plug. (Applicable to heated pitottubeonly.)

(4) Remove hardware attaching pitot tube to mounting bracket.

(5) Remove pitot tube assembly.

B. Installation

(1) Place pitot tube assembly in position and install attaching hardware.

(2) Connect pitot tube air inlet line.

(3) Connect pitot tubeheater element plug. (Applicable to heated pitot tubeonly.)

(4) Replace nose cap.

(5) Perform leakage testof pitot system. (See test procedure in this chapter.)

Pitot and Static Pressure System Leakage Test

A. Pitot System Leakage Test

CAUTION: NEVER APPLY SUCTION TO THE PITOT TUBE UNLESS THE AIRSPEED INDICATOR
IS DISCONNECTED.

(1) Place a surgical type rubber hose, approximately 24 inches long, overthe pitot tube.

(2) Apply pressure by closing the opposite end of the tube and slowly roll up rubber hose until the
airspeed indicator registers between 120 to 150 mph.

(3) Secure the rolled-up end of the hose to prevent it from unrolling.

(4) After 2 or 3 minutes, recheck the airspeed indicator. Any leakage in the system will result in a
lower airspeed indication. If the reading has decreased more than 1 mph per minute, an un
desirable leak exists somewhere in the system.

NOTE: Be sure the hose is not losing pressure.

(5) To eliminate the leak, check all connections and tighten all fittings in the system as necessary and
apply thread sealant sparingly as required. Inspect the pitot line for deterioration. Replace if
necessary.

34-1-1
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PITOT
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Pitot Tube Installation

Figure 201
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(6) Repeat Steps (1) through (4).

B. Static System Leakage Test

CAUTION: NEVER APPLY POSITIVE PRESSURE TO THE STATIC SYSTEM UNLESS ALL IN
STRUMENTS ARE DISCONNECTED.

FAR 91.170 requires that static systems and altimeters be checked every 24 months for IFR. The most
common method of testing static systems is covered in FAR 43, Appendix E, "Altimeter System Test
and Inspection." Additional information may be found in FAA Advisory Circular No. AC 43-203A. An
approved alternate method specifically for Ihe GA-7/Cougar is listed below. Perform test as follows:

(1) Ensure that the altimeter has been tested and approved by an appropriately rated facility per FAR
Part 43, Appendix E, prior to aircraft system test.

(2) Seal offone static port opening with plastic tape. This must provide an airtight seal.

(3) Attach a source of suction to the remaining static port. Ifan alternate static source is installed,
ensure that control is in OFF position.

NOTE: One method of applying suction is lo insert a hypodermic syringe into thestatic porl
and slowly withdraw the plunger of Ihe syringe. Ensure that thesyringe does not leak
and an airtight seal is maintained during lest.

(4) Slowly apply suction until thealtimeter indicates a 1000-foot increase inaltitude.

(5) Secure the suction source to maintain a closed syslem. Leakage shall not exceed a decrease of 100
feet of altitude per minute,as indicated on the altimeter.

(6) If the leakage rate exceeds 100 feet per minute, check and retighten all connections and fittings.

(7) Repeat Steps (1) through (5).

(8) If the leakage rate isstill toohigh, disconnect the sialic lines from Ihe individual isntruments.

(9) Proceeding one at a time, and using suitable fillings, connect the lines together so that the
altimeter is the only instrument still connected to Ihe static pressure system.

(10) Repeal the leakage test to determine whether Ihe static pressure system or the instruments dis
connected from the system are the cause of leakage. If the instruments areat fault, they must be
repaired by an appropriately rated repair station or replaced. If the static pressure system is at
fault, repeat the procedure given in Step (6).

(11) Remove tape from static ports. Ensure ports are not not blocked by gum/glue residue from tape.

34-1-1
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VERTICAL SPEED INDICATOR - DESCRIPTION/OPERATION

Tlie vertical speed indicator (Figure 1), located on the instrument panel, measures the rate of change in static
pressure when the aircraft is climbing or descending. By means of a pointer and dial this instrument will
indicate the rate of ascent or descent of the aircraft in feet per minute. But due to the lag of the instrument,
the aircraft will be climbing or descending before the instrument starts to change and the instrument will
continue to change after the aircraft has resumed level flight. In rough air the lag of the instrument should not
be considered a malfunction. The vertical speed indicator is not furnished asstandard equipment.

0=^"«

Vertical Speed Indicator
Figure I

34G72-3
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VERTICAL SPEED INDICATOR - TROUBLESHOOTING

Troubleshooting Vertical Speed Indicator

TROUBLE PROBABLE CAUSE REMEDY

Pointer fails to respond. Obstruction in static line. Disconnect all instruments con

nected to the static line.

Inspect and clearall static lines.

Pointer oscillates. Leaks in static lines or

instrument.

Disconnect all instruments con

nected to the static line. Check

individual instruments for leaks.

Replace if necessary. Check lines
and connections for leaks.

(Refer lo 34-1-1.)

Defective mechanism. Replace instrument.

Rate of climb indicates

when aircraft is banked.

Water in static line. Remove cap at low place in static
line and drain line.

Pointer has lo he set before

every flight.
Temperature compensator
inoperative.

Replace instrument.

Pointer cannot be reset to

zero.

Diaphragm distorted. Replace inslrumen t.

Instrument reads very low
during climb or descent.

Instrument case broken or

leaking.
Replace instrument.

34-1-2
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VERTICAL SPEED INDICATOR - MAINTENANCE PRACTICES

Removal/Installation of Vertical Speed Indicator

A. Removal

(1) Gain access to the connections on the rear of the indicator from outside the aircraft through
forward baggage compartment and opening in bulkhead at Fuselage Station 50.00.

(2) Locate vertical speed indicator on instrument panel and loosen fitting to disconnect tubing from
rear of indicator.

(3) Remove three screws and nuts securing vertical speed indicator to instrument panel and remove
indicator.

B. Installation

(1) Position vertical speed indicator in place on instrument panel and install three screws and nuts
securing vertical speed indicator to instrument panel.

(2) Connect tubing to back of indicator.Secureby tighteningfitting.

(3) Perform test of verticalspeed indicator. (Refer to manufacturer's manual for test procedure.)

34-1-2
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AIRSPEED INDICATOR - DESCRIPTION/OPERATION

The airspeed indicator (Figure 1), located on the instrument panel, provides a means of indicating the speed of
the aircraft passing through the air. The airspeed indication is derived from the differential pressure between
pitot air pressure and sialicair pressure. This instrument has its diaphragm vented lo the pitot airsource and
its case vented lo the static air system. As theaircraft increases speed, the pitot air pressure increases, causing
the diaphragm to expand. A mechanical linkage picks upthis motion and moves the instrument pointer to the
indicated speed. The instrument dial is calibrated in knots and miles per hour, and also has thesafe operating
range marked on the dial.

Airspeed Indicator
Figure 1

34G72-4
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AIRSPEED INDICATOR - TROUBLESHOOTING

Troubleshooting Airspeed Indicator

TROUBLE

Pointer of airspeed indicator
does not indicate properly.

Pointer of airspeed indicator.

Instrument reads high.

Instrument reads low.

Airspeed changes as aircraft
is banked.

PROBABLE CAUSE

Leak in instrument case or in

pitot lines.

Defective mechanism.

Pointer not on zero.

Leaking static system.

Pointer not on zero.

Leaking static system.

Water in pitot line.

REMEDY

Check for leak and seal. (Refer
to 34-1-1.)

Replace instrument.

Replace instrument.

Find leak and correct. (Refer to
34-1-1.)

Replace instrument.

Find leak and correct. (Refer to

34-1-1.)

Disconnect pitot line from
airspeed indicator. Blow out pilot
line from cockpit to pitot tube.

3413
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AIRSPEE DIN IHCATOR - MAINTENANCE PRACTICES

1. Removal/Installation of Airspeed Indicator^

A. Removal

(1) Gain access to the connections on the rear of the indicator from um! neath and behind the
instrument panel or from outside the aircraft through forward hai^aut compartment and the
opening in bulkhead at Fuselage Station 50.00.

(2) Locate airspeed indicator on instruineiit panel and loosen fittings to <Ijm niincct tubing from the
connections on hack of indicator.

(3) Remove four mounting screws securing airspeed indicator to instrument panel and remove
indicator.

B. Installation

(1) Position airspeed indicator in place on inslrumeul panel and install four screws securing airspeed
indicator to instrument panel.

(2) Connect tubing to connections on back of indicator.

(3) Perform test of airspeed indicating system. (Refer to 34-1-1.)

34-1-3
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ALTIMETER - DESCRIPTION/OPERATION

The altimeter (Figure 1), located on the instrument panel, indicates altitude in feet above sea level. The
indicator has three pointers and adial scale. The long pointer is read in hundreds of feet, the middle pointer in
thousands of feet, and the short pointer in ten thousands of feet. A barometric pressure window is located on
the right side of the indicator dial. The barometric pressure indication isset by the knob located onthe lower
left cornerof the instrument. The altimeter consists of a sealed diaphragm that is connected to the pointers
through a mechanical linkage. The instrument case is vented to the static air system. As static air pressure
changes, thediaphragm changes, causing the pointers to move through the mechanical linkage.

9^'

SETTING

KNOB

Altimeter

Figure I

BAROMETER

PRESSURE

WINDOW

34G72-5
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ALTIMETER - TROUBLESHOOTING

Troubleshooting the Altimeter

TROUBLE PROBABLE CAUSE REMEDY

Excessive scale error. Improper calibration. Replace instrument.

Excessive pointer oscillation. Defective mechanism. Replace instrument.

High or low reading. Improper venting. Eliminate leak in static pressure
system. (Refer to 34-1-1.)

Setting knob is hard to
turn.

Wrong lubrication or lack
of lubrication.

Replace instrument.

Inner reference marker fails

to move when setting knob is
rotated.

Out of engagement. Replace instrument.

Setting knob setscrew loose
or missing.

Not tight when altimeter was
reset.

Tighten instrument screw,
if loose. Replace instrument,
if screw is missing.

Cracked or loose glass cover. Case gasket hardened. Replace instrument.

Dull or discolored markings. Age. Replace markings.

Barometric scale and reference

markers out of synchronism.
Slippage of mating parts. Replace instrument.

Barometric scale and reference

markers out of synchronism
with pointers.

Drift in mechanism. Reset pointers, per AC 43.131,
Chapter 7, dated June 12,
1969.

Altimeter sticks at altitude or

does not change with change of
altitude.

Water or restriction in static

line.

Remove static lines from all

instmments, and blow line

clear from cockpit to
sialic ports.

Altimeter changesreadingas
aircraft is banked.

Water in static line. Remove drain cap from static
line and drain water from

line.

Altimeter requires resetting
frequently.

Temperature compensator
inoperative.

Replace instrument.

34-1-4
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ALTIMETER - MAINTENANCE PRACTICES

Removal/Installation of Altimeter

A. Removal

(1) Gain access to the connections on the rear of the altimeter from underneath and behind the
instrument panel or from outside the aircraft through the forward baggage compartment and the
opening in the bulkhead at Fuselage Station 50.00.

(2) Locate altimeter on instrument panel and loosen fittings to disconnect tubing from tee connection
on back of instrument.

(3) Remove threescrews securing altimeter to instrument panel andremove altimeter.

B. Installation

(1) Position altimeter in place on instrument panel and install three mounting screws securing
altimeter to instrument panel.

(2) Connect tubing to tee connection on back of altimeter.

(3) Perform staticsystem leakage test andrecertify altimeter. (Refer to 34-1-1.)

34-14
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AIRTEMPERATURE GAUGE - DESCRIPTION/OPERATION

I. General

The outside air temperature gauge is locateil in the upper center ofthe windshield. The gauge is amechanically
operated instrument actuated by expansion of a metallic element to give the tenipeiature indication on the
face of the instrument. The range of lemperatiire readings is from 144°F (64T) to -64°F (-54*0.

34-1-5
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AIR TEMPERATURE GAUGE - MAINTENANCE PRACTICES

Removal/Installation of Air Temperature Gauge (See Figure 201.)

A. Removal

(1) Hold the gauge on the inside of the windshield.

(2) From outside the aircraft, unscrew and remove hexagonal (sun screen)gauge cover.

(3) Remove washers and tube adapter from outside of windshield.

(4) Removegauge, tube adapter, and washers from inside of windshield.

B. Installation

(1) Assemble tube adapter and washers on gauge stem. (See Figure 201.)

(2) Applyone or two drops of Loctite sealant,grade EV to the gauge stem threads.

(3) Insert gauge stem through mounting hole from inside the windshield.

(4) Assemble tube adapter and washers on gauge stem on outside of windshield.

(5) Apply a small bead of Presstite soft putty around gauge stem between nibber washer and metal
washer on outside of windshield.

CAUTION: DO NOT OVERTIGHTEN OR STEM THREADS WILL SEPARATE FROM GAUGE
CASE.

(6) Installhexagonal cover (sun screen) on gauge stem and tighten snug tight, usinghands only.

WINDSHIELD ADAPTER

HEXAGONAL

COVER

(SUNSCREEN)

WASHERS

THREADS

WASHERS

Air Temperature Gauge Installation
Figure 201

34G72-6
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PRESSURE SYSTEM - DESCRIPTION/OPERATION

1. General (See Figure 1.)

The pressure system consists of two engine-driven dry-air pumps, two inlet filters, two regulators, a pressure
manifold, an inline filter, a directional and horizon gyro, and a differential pressure gauge with source
indicator, plus necessary tubing and fittings.

Operation

The operation of the pressure instrument system is relatively simple. When the engine-driven dry-air pump
begins to rotate, it draws air in through the inlet filter. The air is discharged from the pump to the pressure
regulator. The dry-air pump is of the dry type, therefore no oil separator is required.

The pressure regulator is set to a pre-determined value and regulates the pressure by dumping excess air
overboard. See the regulator adjustment procedure in this section for the proper settingof the regulator. The
air goes from the pressure regulatorto the pressure manifold.

The manifold servesseveral purposes. First it is a check valve assembly. Should an air pump malfunction occur,
the check valve will prevent the flow of air from one inlet side of the manifold to the other. Prior to entering
the check valves in the manifold, there are porting provisions for outputs to the source indicators on the
pressure gauge. After passing through the check valves, the air enters the body of the manifold. The body of
the manifold has two outlet ports - one that feeds the gyro system and one for a deice system. In the
GA-7/Cougar, the deice port is closed off. The air from the gyro outlet on the manifold is sent to the inlineair
filter.

The inline air filter is located between the manifold and the gyros. Its purpose is to filter the air before it is
applied to the gyro instruments. This is a replaceable 0.3 micron filter.

The pressure indicator is a multipurpose device. It serves as a differential pressure indicator and as a source
indicator. (See Figure 2.) The indicator measures the pressure applied to the gyros and indicates that there is
flow through the gyros. There are two source indicators in the gauge. These are red ball type indicators. Each
indicator is connected to the applicable port on the pressure manifold. When the pumps are operating
correctly, the red balls will be retracted out of sight. Should an air pump malfunction occur, the red ball for
that pump will appear in the dial face.
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PRESSURE SYSTEM - TROUBLESHOOTING

Pressure System Troubleshooting

TROUBLE PROBABLE CAUSE REMEDY

No pressure. Pumps inoperative. Replace pumps.

Inline filter completely
plugged.

Replace inline
filter.

Pressure manifold bad. Replace manifold.

Pressure lines between

manifold and gyros
plugged or disconnected.

Replace plugged line
or reconnect dis

connected line.

Low pressure. Inline filter partially plugged. Replace filter.

Pressure line partially plugged. Replace line.

Pressure regulatorimproperly
set.

Adjust regulator.
(See procedure in
this section.)

Erratic pressure. Oil in pump. Replace pump.

Oil in pressure pump. Enginedrive sealdefective. Replace oil seal.

High pressure. Pressure regulator improperly
set.

Adjust regulator.
(See procedure in
this section.)

Gyro(s) will not erect,
pressuregauge reading correct.

Gyro(s) defective. Replace gyro(s).

Gyro(s) tumble, pressure
puge reading correct.

Gyro(s) defective. Replace gyro(s).

Pressure gauge indicates
frequent need for pressure
regulator adjustment.

Inline filter nearly plugged
(differential pressure system).

Replace filter.

Defective regulator. Replace regulator.

Frequent pump replacement. Partially restricted pump
discharge or restricted
pressure hose.

Replace hose.
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TROUBLE

Frequent pump replacement.
(Continued)

No pressure at low rpm.
Pressure O.K. at high rpm.

Both source indicators

retract on instrument pressure
gauge when only one engine
is in operation.

PROBABLE CAUSE

Incorrect pressure pump.

Oil in pump.

Defective manifold/check
valve.

REMEDY

Replace with
correct pump.

Replace pump.

Replace manifold.
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PRESSURE SYSTEM - MAINTENANCE PRACTICES

1. Servicing

A. Pump inlet filter

Refer to Chapter 12 for inlet filter servicing.

B. Inline filter

Refer to Chapter 12 for inline filter servicing.

NOTE: Change the inline filter each 500 hours of service or sooner if environmental conditions are
adverse. The inline filter is to be changed each time a pressure pump is replaced.Sharp pieces
of carbon rotor or vane may have been discharged from the previous pump and can damage
filters, valves, or gyros.

2. Pressure Pump Removal/Installation (See Figure 201.)

A. Removal

(1) Loosen the two clamps which secure pressure lines to pressure pump.

(2) Remove the inlet and outlet pressure lines from pump.

(3) Remove the four nuts and washers which secure pressure pump to engine accessory pad.

(4) Pull pump from engine.

(5) Remove gasket and discard.

(6) Cover opening in accessory pad to prevent foreign material from entering engine.

B. Installation

NOTE: Before installing a new dry-air pump, follow thefollowing steps for installing the pump inlet
and outlet fittings.

1. Place the pump, with drive coupling down, in a jaw-protected vise. Place vise clamp
across the mounting flange only. Clamping across the center housing will cause an
internal failure of the carbon rotor.

2. If anti-seize is used on the fittings, always omit the first two lead threads. Wrap fitting
threads with teflon tape.

3. Install the fittings hand tight. With a box end wrench, tighten to the desired position,
a maximum of 1-1/2 turns beyond hand tight. Never overtorque the fittings.

34-2-1
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(1) Position pump and new gasket on engine accessory pad. Rotate pump slightly(if necessary) so that
its splined shaft mates with female spline in engine.

NOTE: Always verify that the pump is the correct type. Always use a new mountinggasket
when installing the pump. Neverusea pump that hasbeen dropped.

(2) Slide pump onto the mounting studs on engineaccessory pad.Secure the pump to the enginewith
four nuts and washers.

(3) Torque the four pump mountingnuts to 40 to 50 inch-pounds.

(4) Install lines on pump inlet and outlet fittings. Securewith hose clamps.

NOTE: Always ensure that lines and hoses are clean and free of any debris, oils, or solvents.
Replace any hard or brittle hose.

Pressure Regulator Removal/Installation (See Figure 201.)

A. Removal

(1) One pressure regulator is mounted on the firewall of eachengine nacelle.

(2) Remove the access panel on the bottom of the engine nacelle and the access panel on top of the
engine cowl.

(3) Through access opening beneath engine nacelle, loosen hose clamp and remove hose from
regulator.

(4) Through access opening in top of enginecowl, loosen hose clamp and remove hose from regulator.

(5) While holding regulator to prevent it from turning, use a 1-inch open end wrench to remove nut
securing regulator to firewall.

(6) Remove regulator from inside engine nacelle.

B. Installation

(1) Position regulator on firewall from inside the engine nacelle.

(2) Install nut on forward side of firewall and torque to standard value. Refer to Chapter 91.

(3) Attach the two pressure hoses and secure with hose clamps.

(4) Perform operational test. Make adjustment as necessary. See test/adjustment procedure in this
section.

(5) Replace access panels on engine nacelle and engine cowl.
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4. Pressure Pump Inlet Filter Removal/Installation (See Figure 201.)

A. Removal

(1) One inlet filter is mounted on the firewall of each engine nacelle.

(2) Remove the access panel on the bottom of the engine nacelle and the access panel on top of the
enginecowl.

(3) Through access opening in top of engine cowl, loosen hose clamp and remove hose from inlet
filter.

(4) While holding filter to keep it from turning, usea I-inch open end wrench to remove nut securing
filter to firewall.

(5) Remove filter from inside engine nacelle.

B. Installation

(1) Position filter on firewall from inside the engine nacelle.

(2) Install nut on forward side of firewall and torque to standard value. Refer to Chapter91.

(3) Attach hose to filter and secure with hose clamp.

(4) Replace access panels on engine nacelle and engine cowl. '

5. Inline Filter Removal/Installation (See Figure 202.)

A. Removal

(1) The inline filter is mounted beneath the instrument paneldeck at Fuselage Station 50.00.

(2) Gain access to the inline filter.

(3) Loosen the hose clampsthat secure the two pressure hosesto the filter. Remove hoses.

(4) Remove screw from clamp that secures filter to bulkhead. Remove filter.

B. Installation

(1) Place clamp around filter. Attachclamp to bulkhead at Fuselage Station 50.00with screw.

(2) Attach two pressurehoses to filter and secure with hose clamps.

6. Pressure Gauge Removal/Installation

A. Removal

(I) Pressure gauge is located on top right side of instrument panel.

34-2-1
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(2) Using clamp removal tool, remove spring clamps from three pressure lines attached to back of
pressure gauge. Remove lines. Access to the back of the pressure gauge is from below and behind
the right sideof the instrument panel.

(3) Remove four Phillips screws securing pressure gauge to instrument panel.

(4) Remove pressure gauge from instrument panel.

(5) Cap all open lines.

B. Installation

(1) Place pressure gauge in instrument panel and secure with four Phillips screws.

(2) Attach the two pressure lines from the pressure manifold to the left (L)and right (R) inputs of the
pressure gauge. Secure with spring clamps.

(3) Attach the pressure line, from tee connector back of directional gyro, to the pressure input
connection. Secure with spring clamp.

(4) Perform operational check of pressure system. Refer to operational check in this section.

Pressure System Adjustment/Test

The pressure regulator can be adjusted in two ways, with the engines running or with atest set without the "^\
engines running. One available test set is by the Airborne Manufacturing Company, model Airborne 343 Test
Kit. Instructions on how to use the test set are furnished with the kit.

A. Pressure regulatoradjustment with engine running.

NOTE: Perform adjustment routine on both engines.

WARNING: ENSURE THAT PROPELLER AREAS ARE CLEAR PRIOR TO STARTING
ENGINES.

(1) Start engine in accordance with Pilot's Operating Handbook.

(2) Adjust engine speed to 2200 rpm.

(3) Adjust regulator for an indicationof 5.0 psion pressure gauge.

(4) Vary engine speed from 2100 rpm to 2400 rpm and ensure that pressure gauge indication remains
between 4.5 and 6.0 psi. If necessary, readjust regulator to ensure that proper range of pressure is
obtained.

(5) Bend locking tab to secure regulatoradjustment.

(6) Shut down engine in accordance with Pilot's Operating Handbook.

(7) Perform adjustment routine on oppositeengine.

34-2-1
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B. Pressure System Operational Test

NOTE: It is necessary to operate the aircraft engines in order to operationally test the pressure
system.

WARNING: ENSURE THAT PROPELLER AREAS ARE CLEAR PRIOR TO STARTING
ENGINES.

(1) Start engines in accordance with Pilot's Operating Handbook.

(2) Set both engine speedsto 2100 rpm.

(3) Check that pressure gauge indicates between 4.5 and 6.0 psi and that pressure-driven gyro instru
ments operate properly. Red ballsin source indicators are retracted.

(4) Vary engine speed between 2100 and 2400 rpm.

(5) Check that pressure gauge indicates between 4.5 and 6.0 psi for all power settings.

(6) Shut down left engine in accordance with Pilot's Operating Handbook. Red ball for left source
indicator is visible. Pressure indication remains between 4.5 and6.0 psi.

(7) Shut down right'engine in accordance with Pilot's Operating Handbook. Red balls for both source
indicators are visible. Pressure indication returns to zero.
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DIRECTIONAL GYRO - DESCRIPTION/OPERATION

General

The directional gyro (Figure 1), located on the instrument panel, is a flight instrument incorporating an
air-driven gyro stabilized in the vertical plane. This instrument operates off the pressure system. (See Chapter
34.) The gyro is rotated at high speed by the pressure in the airtight case and simultaneously allows atmos
pheric air pressure to enter the instrument against the gyro buckets. Due to gyroscopic inertia, the spin
continues to point in the same direction even though the aircraft yaws to the right or left. This relative motion
between the gyro and the instrument case is shown on the instrument dial, which is similar to a compass card.
The dial, when set to agree with the aircraft magnetic compass, provides a positive indication free from swing
and turning error. Due to internal friction, spin axis error, and air turbulence, the gyro should be set at least
every 15 minutes for accurate operation.

Directional Gyro
Figure 1

34G72-10
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DIRECTIONAL GYRO - TROUBLESHOOTING

1. Troubleshooting Directional Gyro

TROUBLE PROBABLE CAUSE REMEDY

Excess drift in either direction. Setting error. Reset gyro.

Defective instrument. Replace instrument.

High or low pressure.
If pressure is not correct check for
the following:

a. Regulator improperly adjusted. a. Adjust relief valve.
(Refer to 34-2-1.)

b. Incorrect gauge reading. b. Replace gauge.
(Refer to 34-2-1.)

c. Pump failure. c. Repair or replace pump.
(Refer to 34-2-1.)

d. Vacuum line kinked or

leaking.
d. Check and repair. Check

for collapsed inner wall of
hose.

e. Dirty filters. e. Replace filters.
(Refer to 34-2-1.)

Dial spins during turn. Limits (55 degrees bank) or
gimbal exceeded.

Recage gyro in level flight.

Dial spins continuously. Defective mechanism. Replace instrument.
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DIRECTIONAL GYRO - MAINTENANCE PRACTICES

Removal/Installation of Directional Gyro

A. Removal

(1) Gain access to the connections on the rear of the instrument from underneath and behind the
instrument panel or from outside the aircraft through forward baggage compartment and the
opening in bulkhead at Fuselage Station50.00.

(2) Disconnect lines from fittings on back of gyro.

(3) Removereset and heading knobs.

(4) Remove three mounting screws and slide gyro backward out of instrument panel.

B. Installation

(1) Position directional gyroin place on instrument panel and install three mounting screws.

(2) Install reset and heading knobs.

(3) Connect lines to fitting on back of gyro.
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ATTITUDE GYRO - DESCRIPTION/OPERATION

The attitude gyro (Figure I). located on the instrument panel, isessentially an air-driven gyroscope rotating in
a horizontal plane and is operated on thesame principal as the directional gyro. Due to thegyroscopic inertia,
the spin axis continues to point in the vertical direction, providing a constant visual reference to the attitude
of the aircraft relative to pitch and roll axis. A bar across the face of the indicator represents the horizon and
aligning the miniature aircraft to the horizon bar simulates the alignment of the aircraft to the actual horizon.
Any deviation simulates the deviation of the aircraft from the true horizon. The attitude gyro is marked for
different degrees of bank.

<y^

Attitude Gyro
Figure I

34G72-11
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ATTITUDE GYRO - TROUBLESHOOTING

I. Troubleshooting the Attitude Gyro

TROUBLE PROBABLE CAUSE REMEDY

Bar fails to respond. Insufficient pressure. Check pump and tubing.

Filters dirty. Replace filter. (Refer to 34-2-1.)

' Bar does not settle. Insufficient pressure. Check line and pump. Adjust
regulator. (Refer to 34-2-1.)

Defective instrument. Replace instrument.

Bar oscillates or shimmies. Instrument loose in panel. Tighten mounting screws.

Pressure too high. Adjust regulator. (Refer to
34-2-1.)

Defective mechanism. Replace instrument.

Instrument docs not indicate

level flight.
Instrument not level in panel. Loosen screws and level

instrument.

Aircraft out of trim. Trim aircraft.

Instrument tumbles in flight. Low pressure. Reset regulator. (Refer
to 34-2-1.)

Dirty filters. Replace filters. (Refer to 34-2-1.)

Line to filter restricted. Replace line.

Plug missing or loose in
instrument.

Replace or tighten plug.
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ATTITUDE GYRO - MAINTENANCE PRACTICES

Removal/Installation of Attitude Gyro

A. Removal

(1) Gain access to the connections on the rear of the instrument from underneath and behind the
instrument panel or from outside the aircraft through the forward baggage compartment and the
opening in the bulkhead at Fuselage Station 50.00.

(2) Loosen clampsand disconnect lines from gyro.

(3) Remove the four mounting screws that secure gyro to instrument panel and removegyro.

B. Installation

(1) Position attitude gyroin place on instrument panel andinstall four mountingscrews.

(2) Connect lines and install clampsin place at back of gyro.
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TURN COORDINATOR - DESCRIPTION/OPERATION

The turn coordinator is one of the most important instruments in instrument flight. The instruments are
electrically driven: therefore they will operate only when the master switch is on. Thesensitive element in the
instrument is a gyro. The turn coordinator (Figure 1) consists of a small aircraft silhouette that will indicate
whenever the aircraft is rotating about either the yaw or roll axisand an inclinometer (ball sealed in a curved
glass with damping fluid) to indicate if the aircraft is slipping while in a turn. During a standard rate turn or
any turn where the aircraft controls are properly coordinated, the ball in the inclinometer will remain in the
center.

f?^"

Turn Coordinator

Figure 1

34G72-12
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TURN COORDINATOR - TROUBLESHOOTING

1. Troubleshooting the Turn Coordinator

TROUBLE PROBABLE CAUSE REMEDY

Aircraft silhouette fails

to respond.
Foreign matter lodged in
instrument.

Replace instrument.

Master switch OFF. Place master switch ON.

Turn coordinator circuit

breaker open.
Close circuit breaker.

Incorrect sensitivity. Out of calibration. Replace instrument.

Incorrect tum rate. Out of calibration. Replace instrument.

Aircraft not in coordinated

turn.

Trim aircraft for

coordinated tum. Ball will

center in inclinometer.

Ballsticky. Flat spot on ball. Replace instrument.

Ball not in center when

aircraft is correctly
trimmed.

Instrument not level in

panel.
Level instrument.

34-24
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TURN COORDINATOR - MAINTENANCE PRACTICES

Removal/Installation of Turn Coordinator

A. Removal

(1) Gain access to the connections on the rear of the instrument from underneath and behind the
instrument panel or from outside the aircraft through the forward baggage compartment and the
openingin the bulkheadat Fuselage Station 50.00.

(2) Disconnect electrical plug from indicator.

(3) Remove the four mounting screws and nuts that secure indicator to instrument paneland remove
indicator.

B. Installation

(1) Position instrument in place on instrument paneland install the four mounting screws and nuts.

(2) Connect electrical lead to rear of indicator.

34-24
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MAGNETIC COMPASS - DESCRIPTION/OPERATION

The magnetic compass (Figure 1), located on the top center of the windshield frame, is the liquid filled,
compensating type, incorporating two adjustable magnets. No maintenance is required for the magnetic
compass except to swing it on a compass rose. Adjustments may be made to the instrument by the two screws
located on the front face usinga non-magnetic screwdriver of brass, aluminum, or non-magneticstainlesssteel.

MagneticCompass
Figure 1

34G72-13
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MAGNETIC COMPASS - TROUBLESHOOTING

I. Troubleshooting the Magnetic Compass

TROUBLE

Excessive card error.

Excessive card oscillation.

Card sluggish.

Liquid leakage.

Discolored markings.

Defectivelight.

Card does not move when

compensating screws are
turned.

PROBABLE CAUSE

Compass not properlycompensated.

External magnetic interference.

Insufficient liquid.

Weakcard magnet.

Excessive pivot friction or
broken jewel.

Loose bezel screws.

Broken coverglass.

Defective sealing gaskets.

Age.

Burned out lamp or broken
circuit.

The gears that turncompensating
magnets are stripped.

REMEDY

Compensate instrument.

Locate magnetic interference and
eliminate if possible.

Replace instrument.

Replace instrument.

Replace instrument.

Replace instrument.

Replace instrument.

Replace instrument.

Replace instrument.

Check lampor continuity of
wiring.

Replace instrument.

34-2-5
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MAGNETIC COMPASS - MAINTENANCE PRACTICES

Removal/Installation of MagneticCompass

A. Removal

(1) Remove two mounting screws and nuts.

(2) Disconnect electrical lead and remove compass.

B. Installation

(1) Connect electrical lead to magnetic compass.

(2) Position magnetic compass in place and install mounting screws and nuts.

(3) Perform compass swing. (Refer to FAA AC43.13-1.)
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TRANSPONDER - DESCRIPTION/OPERATION

The transponder is radar beacon equipment designed to fulfill the role of the airborne beacon under the
requirements of the Air Traffic Control Radar BeaconSystem (ATCRBS).

The use of the transponder enables the air traffic controller to identify the aircraft and therefore provides
more positive control. Range and azimuth are established by the return from the transponder's pulsed trans
mitter in reply to a routing interrogation from the ground radar site.

The transponder reply is a set of pulses, selected in number, and positioned in time, one with respect to the
other. Information is conveyed to the ground in this manner. An identity code number, selected at the front
panel by the pilot, is transmitted as a Mode A reply. Mode C, altitude reporting, is an additional capability
designed into the transponder. However, in order to convey altitude information, the transponder must be
used in conjunction with an encodingaltimeter and be operated in "ALT" mode.

An additional feature of the transponder and beacon system is the S.P.I, (Special Pulse, Identification). After
the ident button is pressed, the transponder, when interrogated, will reply with a special pulsethat willcause
the associated pip on the controllersdisplay to "bloom," effectingimmediate recognition.

All operating controls for the transponder are mounted on its front panel. Many GA-7/Cougar aircraft are
equipped with either a NARCO AT 150A/King KT 76/KT 78/Collins TDR 950 transponder. Operating
controls for all models are shown in Figure 1.

FUNCTION SELECTOR DIM CONTROL CODE

SELECTORS

Transponders
Figure 1 (Sheet 1 of 2)

34G72-14-1
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CODE

SELECTORS

DIM
REPLY /-5\
IDENTl J' Collins Transponder

REPLY LAMP

IDENT BUTTON

LAMP DIMMER

MONITOR

FUNCTION LIGHT
SELECTOR

TOH-9SO-TSO

Lg] m

KING KT 76/KT 78

IDENT BUTTON CODE SELECTORS

Transponders
Figure 1 (Sheet 2 of 2)
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TRANSPONDER - MAINTENANCE PRACTICES

1. Removal/Installation of Transponder

A. Removal

(1) Ensure that master power switch is in the OFF position.

(2) Locate transponder in avionics panel on the instrument panel.

(3) Tum locking screw counterclockwise to release transponder unit from its mounting case. Use
5/64-inch hex wrench.

CAUTION: DO NOT PULL TRANSPONDER FREE OF MOUNT BY GRASPING THE CON
TROL KNOBS.

(4) Grasp the body of the transponder and carefully slide transponder from avionics panel mount. A
slight left toright movement might help in disconnecting unit from connector plug.

B. Installation

(1) Ensure that master power switch is in the OFF position.

(2) Grasp the transponder by the sides and carefully slide transponder into avionics panel mount until
plugconnection is fully engaged.

(3) Turn locking screw clockwise to secure transponder unit to its mounting case. Use 5/64-inch hex
wrench.

2. Removal/Installation of Transponder Antenna (See Figure 201.)

A. Removal

(1) Ensure that master power switch is in the OFF position.

(2) Transponder antenna is mounted at Fuselage Station 89.15 and Buttock Line Left 17.700.

(3) Remove the interior furnishings required to gain access to antenna.

(4) Remove sealant from around coax connector.

(5) Disconnect coax cable from antenna.

(6) Loosen nut and remove antenna.

B. Installation

(1) Ensure master switch is OFF.

(2) Position transponder antenna into mounting hole.

34-5-1
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(3) Install nut securing antenna to the fuselage.

(4) Connect coax cable to antenna.

(5) Apply polysulfide sealant around attaching nut.

(6) Replace removed interior furnishing.

34-5-1
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TRANSPONDER

ANTENNA

CABLE

ASSEMBLY

ANTENNA

Transponder Antenna Installation
Figure 201
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ADF SYSTEM - DESCRIPTION/OPERATION

The automatic direction finder (ADF) system consists of a receiver, an indicator, R.F.I, filter, antennas,
related cables, and associated wiring. The receiver and the indicator are located on the instrument panel. All
operating controls for the ADF are located on the receiverand the indicator.

Several different models of ADF equipment are available for installation in the aircraft. Three different models
are described in this section. (See Figures 1,2, and 3.)

The receiver operates within the frequency range of 200 KHz to 1699 KHz. The channels may be selected in
I-KHz increments. The receiverprovidesboth aural reception and bearing information.
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King KR 85/KI 225 Automatic Direction Finder
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Figure 3
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ADF SYSTEM - MAINTENANCE PRACTICES

1. Removal/Installation of ADF Indicator

A. Removal

(1) Gain access to connection on rear of instrument from underneath and behind the instrument
panel.

(2) Disconnect electricalconnector.

(3) Remove the three screws securing instrument to instrument panel and remove indicator.

B. Installation

(1) Position indicator in place on instrument panel and install three mounting screws.

(2) Connect electrical wiring to rearof indicator.

2. Removal/Installation of ADF Receiver

A. Removal

(1) Ensure that masterpowerswitch is in the OFF position.

(2) Locate ADF receiver in avionics panel on the instrument panel.

(3) Loosen ADF receiver unit by turning locking screw counterclockwise. Use 5/64-inch hex wrench.

CAUTION: DO NOT PULL ADF RECEIVER FREE FROM INSTRUMENT PANEL BY GRASP
ING THE CONTROL KNOBS.

(4) Pull the ADF receiver unit straight forward. Be extremely careful not to bend connector pins. A
slight left to right movement might helpto release unit from connector plug.

B. Installation

(1) Ensure that master power switch is OFF.

(2) Slide ADF receiver unit into mounting position on instrument panel. Beextremely careful not to
bend connector pins.

(3) Secure ADF receiver unit to mounting case by turning locking screw clockwise. Use 5/64-inch hex
wrench.

3. Removal/Installation of ADF Loop Antenna (See Figure 201.)

A. Removal

NOTE: This procedure isapplicable for loop antennas furnished by NARCO, King, orCollins.

(1) Prepare aircraft for safe maintenance.

34-5-2
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LOOP CABLE
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ADF LOOP ANTENNA

DETAIL A

ADF Loop Antenna Installation
Future 201
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(2) Locate ADF loop antenna on bottom of fuselage at Fuselage Station 150.500.

(3) Remove the twoscrews attaching loopantenna to fuselage.

(4) Disconnect loop antenna and remove antenna.

(5) From outside the aircraft, remove the two screws that attach loop cable and loop doubler assem
bly to fuselage.

(6) From inside theaircraft, remove the access plate in the floor of thebaggage compartment.

(7) Remove antenna loop cable and loop doubler assembly and thecoax cable that runs along theleft
sideof the aircraft to the back of the ADF receiver mounted on the instrument panel.

B. Installation

(1) Prepare aircraft for safe maintenance.

(2) Through the access opening in baggage compartment floor, align loop cable and loop doubler
assembly with holes in fuselage floor at Fuselage Station 150.500. Ensure that the arrow on
doubler points to the forward end of the aircraft.

NOTE: The loop cable and loop doubler assembly are furnished as one unit. The loop cable
must not be cut. Store excess cable underneath baggage compartment floor.

(3) Run loop cable along left side of aircraft and connect to back of ADF receiver mounted in the
instrument panel.

(4) From outside the aircraft, install the two screws that secure the loop cable and loop doubler
assembly to the fuselage.

(5) Plug loop antenna into loop antennaconnectorand securewith two screws.

(6) Replace access cover plate in baggage compartment.

Removal/Installation of ADF Sense Antenna (See Figure 202.)

The ADF sense antenna isa wire antenna running underneath the fuselage from Fuselage Station 57.000 to
Fuselage Station 256.000.

NOTE: ADF sense antenna and loop antenna are sometimes built into a single unit. Use ADF loop
procedure for these type installations.

A. Removal

(I) Disconnect wire antenna from connector on bottom of fuselage at Fuselage Station 155.75.

34-5-2
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ADF Sense Antenna Installation

Figure 202
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(2) Remove the three-standoff mast by removing the four attaching screws for each mast.

B. Installation

(1) Attach the three-standoff mast to the bottom of the fuselage with four attaching screws on each
mast.

(2) Connect wire antenna toconnector on bottom of fuselage at Fuselage Station 155.75.

(3) Cover connection with shrink tubing.

34-5-2
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DME SYSTEM - DESCRIPTION/OPERATION

General

A typical Distance Measuring Equipment (DME) system consists of a panel-mounted 200-channel UHF
transmitter-receiver and an externally mounted antenna. The transceiver has a selector knob that changes the
DME's mode of operation to provide the pilot with distance-to-station, time-to-station, or ground speeds up to
250 knots. The transceiver has a maximum slant range of 199.9 nautical miles. It is possible to channel DME
system from a remote location.

All operating controls for the DME are mounted on its front panel. The DME 190shown in Figure I depicts a
typical installation.

R-NAV INDICATES FRACTIONAL

READOUT INDICATOR REMOTE FREQUENCY MEGAHERTZ

WINDOW LAMP TUNING INDICATOR SELECTOR KNOB

MODE DIM/PUSH WHOLE REMOTE
SELECTOR TEST KNOB MEGAHERTZ CHANNELING
SWITCH SELECTOR SELECTOR

KNOB

NARCO DME 190 Distance Measuring Equipment
Figure 1
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DME SYSTEM - MAINTENANCE PRACTICES

1. Removal/Installation of DME Transmitter-Receiver

A. Removal

(1) Locate DME transmitter-receiver in instrument panel.

(2) Ensure that master power switch is OFF.

(3) Turn locking screw counterclockwise to release DME unit from its mounting case. Use 5/64-inch
hex wrench.

CAUTION: DO NOT PULL DME TRANSMITTER-RECEIVER FREE OF MOUNT BY GRASP

ING THE CONTROL KNOBS.

(4) Grasp the body of the transmitter-receiver and, with a slight rocking motion while pulling out
ward, free receiver from connector plugand slide receiver from instrument panel mount.

B. Installation

(1) Ensure that master power switch is OFF.

(2) Grasp the transmitter-receiver by the sides and carefully slide transmitler-recciver into instrument
panel mount until connector plug is fully engaged.

(3) Turn locking screw clockwise to secure DME unit to its mountingcase. Use 5/64-inch hex wrench.

2. Removal/Installation of DME Antenna (See Figure 201.)

A. Removal

(1) The DMEantenna is mounted at Fuselage Station 89.15, Buttock Line Right 17.700.

(2) Remove the interior furnishings required to gain accessto the antenna connector.

(3) Remove sealant from around coax connector.

(4) Disconnect coax cable from antenna.

(5) From outside the aircraft, removethe two screws securing DME antenna to bottom of fuselage.

B. Installation

(1) From outside the aircraft,attach the DME antenna to the bottom of the fuselage with two screws.

(2) From inside the aircraft, attach coax cable.

(3) Apply polysulfide sealantaround antenna connector.

(4) Replace removed interior furnishings.

34-5-3
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DETAIL A

DME Antenna Installation

. Figure 201

NUT AND WASHER

DME ANTENNA
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VOR SYSTEM - DESCRIPTION/OPERATION

General

The primary and most widely used system of navigation in the United States today is the very high frequency
omnidirectional range (VOR). The VOR system consists of both ground stations and airborne radio equip
ment. This chapter defines and discusses the airbome portion of thesystem only. A more detailed coverage of
the use and procedures applicable to theVOR system ispresented in the manufacturer's technical data.

KingKX 175B NAV/COM Transceiver

The King KX 175B NAV/COM combines, in a single unit, a 720-channel VHF COM transceiver and an
independent 200-channel VHF NAV receiver. The NAV receiver supplies VOR/LOC information to naviga
tional converters and provides frequency selection for remote-mounted distance measuring equipment and
glide slope receivers.

All operating controls for the NAV/COM unit are on the front panel and are identified in Figure 1.

COM FREQUENCY

READOUT

COM

VOLUME

CONTROL

NAV FREQUENCY NAV-OFF-VOICE

READOUT IDENT CONTROL

NAV

FREQUENCY

SELECTOR

CONTROLS

COM ON-OFF

TEST CONTROL

NAV

VOLUME

CONTROL

King KX 175B NAV/COM Transceiver
Figure 1
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3. King Kl 203/204 VOR/LOC Indicator

The King Kl 203/204 VOR indicator is designed to operate with KX I75B to provide OMNI (VOR) or
LOCALIZER (LOC) information. The VHF navigational receiver receives and detects the OMNI or
LOCALIZER information. The Kl 203 converts this information to DC signals which drive the LEFT-RIGHT
needle and TO-OFF-FROM flag of the visual indicator.

The Kl 204 ILS indicator performs the same functions as the Kl 203. In addition, it contains a 40-channel
glide slope receiver and the visual indicators include an UP-DOWN glide slope needle with an OFF warning
flag.

All operating controls for the indicator are mounted on the front panel and are identified in Figure 2.
VOR/LOC VOR/LOC

GLIDESLOPE DEVIATION WARNING

WARNING FLAG INDICATOR FLAG
(Kl 204 ONLY)

GLIDESLOPE

NEEDLE

(Kl 204 ONLY)

OBS KNOB

TO-FROM

FLAG

Kl 204 ONLY)

AZIMUTH

CARD

34G72-24

King Kl 203/204 VOR/LOC-GS Indicator
Figure 2

4. NARCO NAV 124 Navigation Receiver

The NARCO NAV 124 is a fully independent NAV receiver designed to drive the HSI or RNAV computer.

All operating controls for the NAV 124 are mounted on the front panel. (See Figure 3.)
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PULLIDENT

POWER CONTROL

NAV 124 Receiver

Figure 3

34G72-25

5. NARCO NAV 121-NAV 122 NavigationSystem

The NARCO NAV 121-NAV 122 navigation system consistsof a panel-mounted unit that provides navigation
al information. The NAV 121 and NAV 122 systemsare similarwith regard to VOR reception. The NAV 122
system has the added capability of receiving and displaying glide slope information to enable full ILS ap
proaches ratherthan the localizer only approaches possible with the NAV 121.

TheNAV 121 provides 200-channel VOR/LOC functions only.

The NAV 122 system receives anddisplays the same VOR and ILS localizer signals as the NAV 121 system. In
addition, the NAV 122 system receives and displays the UHF glideslope signals to provide full ILS approach
display.

All operating controls for the navigation system are located on the front panel and are identified in Figure 4.

6. CollinsVIR-351/IND-350/1ND-351 Navigation System (See Figure 5.)

Station frequency selection is made with TO/FREQ/FROM control in the FREQ position. In the FROM
position, the bearing from the selected VOR station is shown inthe electronic display. Tlie bearing, in degrees,
is followed by the letter F when in the FROM position. The heading to the selected station (radial + 180
degrees) may be displayed by selecting the TO position (no letter appears after thebearing displayed). Three
dashes will appear in theelectronic display if no signal is received or if a localizer frequency isselected and you
have selected the TO or FROM position.

34-54
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NAV 121 UNIT

NAV 122 UNIT

NARCO NAV I21-NAV 122 Navigation System
Figure 4
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ELECTRONU
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VIR-351 VOR/LOC RECEIVER

MH/
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CONTROL
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FREQUENCY

CONTROL
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INDEX

VOR/LOC

DEVIATION BAR
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(IND 351 ONLY)

GLIDESLOPE

DEVIATION BAR

(IND 351 ONLY)

OMNI

BEARING SELECTOR

IND-350/351 VOR/LOC/GS Indicator
Figure 5

NAV FLAG
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The VOR/LOC deviation bar in the IND-350 or IND-351 indicates the direction and amount ofdeviation from a
selected VOR or localizer course. Appearance of the NAV flag indicates that unreliable information is being
supplied to the VOR/LOC deviation bar. The GS flag (IND-351 only) indicates an unreliable glide slope signal
when tuned to a localizer frequency. The TO/FROM arrow indicates the bearing of a selected station is to or
from the aircraft when flying a selected course.The TO/FROM arrow is not visible when the receiver is tuned
to a localizer frequency.
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CHAPTER 52

DOORS
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DOORS - DESCRIPTION/OPERATION

1. General

The doors covered in this chapter consist of a passenger entrance door, afl baggage compartment door, and
forward baggage compartment door. The nose landing gear doors arc covered in Chapter 32 of Ihismanual.

2. Entrance Door

The entrance door is located on the right-hand side of the fuselage and provides easy access to Ihe passenger
compartment.

3. Aft Baggage Compartment Door

The aft baggage compartment door isakey-operntcd door located on the right-hand side of theaft fuselage. It
provides access to the baggage compartment behind the rear passenger seals.

4. Forward Baggage Compartment Door(Optional)

A forward baggage compartment door, located on the right-hand side of the nose section, is provided as
optional equipment. The door issecured by a key-operated lock and two push-type latches.

52-0
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ENTRANCE DOOR - DESCRIPTION/OPERATION

General

The entrance door, for the pilot and passengers, is located between Fuselage Stations 70.00 and 111.90 on the
right-hand side of the fuselage. The structure is bonded aluminum with a Plexiglas window. The door is
attached to the fuselage at the forward end of the door by two hingesand secured by a latch assembly at the
aft end. Tlie door is also secured from the inside and top of the fuselage with a catchassembly at the top of
the door. A tinted window for the door is available asoptional equipment.

52-1-1
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ENTRANCE DOOR - MAINTENANCE PRACTICES

Servicing

A. Latch Lubrication

Lubricate door latches in accordance with instructions in Chapter 12of thismanual.

B. Door Hinges Lubrication

Lubricate door hinges in accordance with instructions in Chapter 12 of this manual.

Removal/Installation

A. Entrance Door Removal (See Figure 201.)

(1) Remove interior trim from inside ofdoor to gain access to door hinge halves attaching hardware.
Referto Chapter 25 for trimremoval.

(2) With assistant holding door during removal, remove nuts (1), washers (2), and bolts (3) securing
hinge halves (4) to door (5).

(3) Remove entrance door from aircraft.

B. Entrance Door Installation

(1) Place door in door frame and align holes in door (5) with holes in door hinges (4).

(2) Place bolts (3) through door hinges (4) and door (5) and with assistant holding door and bolts in
position, install washers (2) and nuts (1) on bolts.

(3) Install door trim in accordance with instructions in Chapter 25 ofthis manual.

C. Entrance Door Lower Latch Removal (See Figure 202.)

(1) Remove door trim around latch in accordance with instructions in Chapter 25 ofthis manual.

(2) Remove screws (1) from cover plate (2). Remove cover plate (2).

(3) Remove bolts (3) and washers (4) attaching brackets (5).

(4) Remove cotter pin (6), washer (7), and pin (8) from end ofrod (9).

(5) Remove rod (9) and handle (10) from door by lifting handle straight away from door and moving
forward until rod (9) is clearof door inner skin.

(6) Remove bolts (11) and washers (12)securing channel (13).

(7) Remove channel (13) with bolt assembly from door.

52-1-1

Page 201
July 15/77



GRUMMAN AMBRN&AM ^VD^YDOIf^
GA-7/COUGAR

MAINTENANCE MANUAL

DETAIL A

1.

2.

3.

4.

5.

Nut

Washer

Bolt

Hinge
Door

Entrance Door Removal/Installation
Figure 201
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1.

2.

3.

4.

5.

6.

7.

Screw

Cover Plate

Bolt

Washer

Bracket

Cotter Pin

Washer

8. Pin

9. Rod

10. Handle

11. Bolt

12. Washer

13. Channel

Entrance Door Lower Latch Removal/Installation
Figure 202
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D. Entrance Door Lower Latch Installation (See Figure 202.)

(1) Place channel (13) in position and install washers (12)andbolts (11).

(2) Place rod (9)and handle (10) in position and install pin (8),washer (7),and cotterpin (6).

(3) Installwashers (4) and bolts (3).

(4) Place cover plate (2) in position and install screws (1).

(5) Install door trim. Refer to Chapter 25.

E. Entrance DoorUpper Latch Removal (See Figure 203.)

(1) On top of fuselage, remove roll pin (1), handle (2), and seal(3).

(2) On the insideof fuselage, remove trim from around latch. Refer to Chapter 25.

(3) Unlatchdoor by turning latch handle. Loosen four screws (4) and remove latch assembly.

F. Disassemble Upper Latch (See Figure 203.)

(1) Remove plate assembly (5), spacers (6), bushing (7), and spring (8).

(2) Remove cotter pin (9) and pin (10) from drive shaft (11) and arm assembly (12). Remove drive
shaft (11).

(3) Remove cotter pin (13), pin (14), and spring(15).

(4) Removepin (16), arm assembly (17Land hook (18).

(5) Remove set screw (19), handle (20), screws (21), escutcheon (22), and bushing (23) from plate

assembly (24).

G. Assemble Upper Latch (See Figure 203.)

(1) Install bushing (23) in plate assembly (24).

(2) Place escutcheon (22) and handle (20) in position on plate assembly (24) and install screws(19 and 21).

(3) Align holes in hook (18) and arm assembly (17), and install pins (16), spring(15), pin (14),and
cotter pin (13) on arm assembly (12).

(4) Install drive shaft (II) and align holes in drive shaft (II) with holes in arm assembly (12) and
install pin (10), cotter pin (9), and spring (8).

(5) Install bushing(7), spacers (6), and screws (4) in plate assembly(5).

52-1-1
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1. Roll Pin 13. Cotter Pin

2. Handle 14. Pin

3. Seal 15. Spring
4. Screw 16. Pin

5. Plate Assembly 17. Arm Assembly
6. Spacer 18. Hook

7. Bushing 19. Roll Pin

8. Spring 20. Handle

9. Cotter Pin 21. Screws

10. Pin 22. Escutcheon

11. Drive Shaft 23. Bushing
12. Arm Assembly 24. Plate Assembly

24 DETAIL A

Entrance Door Upper Latch Removal/Installation 62G72-3

Figure 203
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H. Entrance Door Upper Latch Installation (See Figure 203.)

(1) Place latch assemblyin positionand tighten screws (4).

(2) Install interior trim aroundlatch assembly. Refer to Chapter 25.

(3) On top of fuselage, install seal (3), handle (2), and roll pin(1).

52-1-1
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AFT BAGGAGE DOOR - DESCRIPTION/OPERATION

General

Tlie aft baggage door is located on the right-hand side of the aft fuselage between Fuselage Stations 146 and
176. The door is key-operated and hinged to the fuselage structure with a strap hinge. A restraint chain is
attached to Ihe door and fuselage to prevent damage to hinges due to overtravel of the door. The door
provides an opening, measuring approximately 28by 14inches, for access to theaft baggage compartment.

52-3-1
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AFT BAGGAGE DOOR - MAINTENANCE PRACTICES

1. Servicing

A. Hinge Lubrication

Lubricate hinge in accordance with instructions in Chapter 12 of this manual.

B. Latch Lubrication

Lubricate door latch in accordancewith instructions in Chapter 12 of this manual.

2. Removal/Installation

A. Remove Afl Baggage Door (See Figure 201.)

(1) Remove interior trim around baggage door hinge inaccordance with instructions inChapter 25of
this manual.

(2) Remove cotterpin (1) attaching restraint chain (2) to baggage door (3).

(3) Remove four nuts (4), washers (5), and bolts (6) attaching door hinge to fuselage structure.

(4) Remove baggage compartment door from aircraft.

B. Install Aft Baggage Door(See Figure 201.)

(1) Position door indoor frame and align holes indoor hinge with holes in fuselage structure.

(2) Install bolts (6), washers (5), andnuts (4).

(3) Altach restraint chain (2) to baggage door (3) with cotter pin (1).

(4) Install interior trim around door hinge in accordance with instructions in Chapter 25 of this
manual.

C. Remove Door Seal (See Figure 201.)

WARNING: METHYL ETHYL KETONE IS TOXIC AND FLAMMABLE. USE IN A WELL
VENTILATED AREA. AVOID BREATHING FUMES. KEEP AWAY FROM
FLAMES.

(1) Use acloth moistened with methyl ethyl ketone to soften the vinyl tape foam adhesive holding the
seal (7) to the door.

(2) Use a fiber scraper tolift the seal as the adhesive softens and remove seal from door.
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DETAIL A

Aft Baggage Door Removal/Installation
Figure 201

^

Nut

Washer

Bolt

Seal

8. Screw

9. Lockwasher

10. Latch

U. Washer

12. Camlock

13. Nut 52G72-4
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D. Install Door Seal (See Figure 201.)

WARNING: METHYL ETHYL KETONE IS TOXIC AND FLAMMABLE. USE IN A WELL

VENTILATED AREA. AVOID BREATHING FUMES. KEEP AWAY FROM

FLAMES.

NOTE: Methyl ethyl ketone willattack the paint on the door surfaces to which the seal is cemented.
Repainting of surfaces is necessary prior to installing new seal.

(1) Remove any adhesive remaining on door after removing seal, with a cloth moistened with methyl
ethyl ketone. Dry surface thoroughly and repaint surfaces if necessary.

(2) Install 0.06 by 0.50-inch vinyl tape foam, No. 4516 (3M Company) strips on the two surfaces
where flat sides of seal would contact surfaces of door.

(3) Install seal (7) and apply pressure on seal until adhesive has dried.

(4) Install interior trim in accordance with instructions in Chapter 25 of this manual.

E. Remove Aft Baggage Door Lock Assembly (See Figure 201.)

(1) Remove interior trim from door in accordance wilh instructions in Chapter 25 of this manual.

(2) Remove screw(8), lockwasher (9), lock latch (10), and washer(11) from camlock (12).

(3) Remove camlock retainer nut (13) and remove camlock (12).

F. Install Aft Baggage Door Lock Assembly (See Figure 201.)

(1) Place camlock (12) in position in the hole in door so that key slot will be vertical when door is
installed.

(2) Install camlock retainer nut (13) on camlock(12).

(3) Installwasher(11), lock latch (10). lockwasher (9). and screw(8).

(4) Install door trim in accordance wilh instructions in Chapter25 of this manual.
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FORWARD BAGGAGE DOOR - DESCRIPTION/OPERATION

General

The forward baggage door is available asoptionalequipment. The door is of bonded aluminum structureand is
located on the right-hand side of the nose section between Fuselage Stations 17.12 and 40.00. Two hinges
attach the door to the fuselage at Fuselage Stations 23.25 and 34.48. When closed, the door is secured by two
latches and a key-operated lock.
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FORWARD BAGGAGE DOOR - MAINTENANCE PRACTICES

Servicing

A. Hinge Lubrication

Lubricate hinges inaccordance with instructions in Chapter 12of thismanual.

B. Latch Lubrication

Lubricate door latches in accordance with instructions in Chapter 12 of this manual.

Removal/Installation

A. Remove Forward Baggage Door (See Figure201.)

(1) Open baggage door and remove nuts (1), washers (2), spacers (3), washers (4), and bolts (5) from
hinge (6).

(2) Remove baggagedoor.

B. Install Forward Baggage Door

(1) Position doorindoorframe and align holes in hinges with holes in hinge brackets.

(2) Install washers (4) on bolts (5). Position spacers (3) inside of hinge brackets and install bolt
through hinge,spacers,and brackets.

(3) Install washers(2) and nuts (1).

C. Remove Latch Assemblies (See Figure 201.)

(1) Open door and through access holes remove nuts (7), washers (8), washers (9), and bolts (10).

(2) Remove latch assemblies (11) from door.

D. Install Latch Assemblies(See Figure 201.)

(1) Position latch assemblies (11) indoor and align holes inlatch assemblies with holes insupports.

(2) Install bolts (10), washers (9), washers (8), and nuts (7).

E. Remove Door Lock (See Figure 201.)

(1) Open doorand remove plug (12) to gain access to lock.

(2) Remove screw (13), lockwasher (14), latch (15), and washer (16) from camlock (17).

(3) Remove camlock retainer nut (18)and remove camlock (17).
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Forward Baggage Door Removal/Installation
Figure 201

1. Nut

2. Washer

3. Spacer
4. Washer

5. Bolt

6. Hinge
7. Nut

8. Washer

9. Washer

10. Bolt

11. Latch Assembly
12. Plug
13. Screw

14. Lockwasher

15. Latch

16. Washer

17. Camlock

18. Nut

19. Seal

20. Door
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F. Install Door Lock (See Figure 201.)

(1) Place camlock (17) in door so that key slot is vertical.

(2) Install camlock retainer nut (18) on camlock (17).

(3) Install washer (16), latch (15), lockwasher (14), screw (13), and plug(12).

G. Remove Forward Baggage DoorSeal (See Figure 201.)

WARNING: METHYL ETHYL KETONE IS TOXIC AND FLAMMABLE. USE IN A WELL
VENTILATED AREA. AVOID BREATHING FUMES AND KEEP AWAY FROM

FLAMES.

(1) Use a cloth moistened with methyl ethyl ketone to soften the vinyl tape adhesive holding
the seal (19) to the door (20).

(2) Use a fiber scraper to lift the seal as the adhesive softens and remove seal from door.

H. Install Forward Baggage DoorSeal (See Figure 201.)

WARNING: METHYL ETHYL KETONE IS TOXIC AND FLAMMABLE. USE IN A WELL
VENTILATED AREA. AVOID BREATHING FUMES AND KEEP AWAY FROM

FLAMES.

NOTE: Methyl ethyl ketone will attack the paint on thedoor surfaces to which the seal is cemented.
Repainting of surfaces is necessary prior to installing newseal.

(1) Remove any adhesive remaining on door after seal was removed, with a cloth moistened with
methyl ethyl ketone. Dry surface thoroughly andrepaint surfaces if necessary.

(2) Install 0.06 by 0.50 inch vinyl tape (3M Company) strips on the door surface where flat side
of seal would contact surface of door.

(3) Install seal (19)on door (20)and apply pressure on seal until adhesive has dried.
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FUSELAGE - DESCRIPTION/OPERATION

General

The fuselage assembly consists of a bonded fuselage assembly, nose cap. nose section assembly, fairings, left-
and right-hand aft fuselage covers, tail cone assembly, entrance step assembly, and a passenger boarding
handle.

The bonded fuselage assembly is a one-piece bonded aluminum assembly using 1/2-inch-thick lightweight
aluminum honeycomb panels to form the lower cabin area. The aft section and cabinoverheadare composed
of sheet aluminum panelsbonded together with high-strength adhesive and formed to aluminum stiffenersand
bulkheads. Bulkheads inside the cabin compartment provide support for the floor panels and attaching pro
visions for other equipment. Supports are incorporated into the fuselage assembly for mating with wing
assemblies.

Ihe nose cap is made of laminated Fiberglas and is secured to the nose section assembly with screws and
washers.

Hie nose section assembly is a bonded aluminum assembly which houses the nose landing gear, landing gear
hvdraulic pump, batlery and associated equipment, and various (optional) avionic equipment. The nose
section assembly is riveted to the fuselage assembly.

Fairings are riveted to the fuselage assembly and wing assemblies at the leadingand trailing edges of the wing
roots.

Aft fuselage covers close off the aft fuselage section just forward of the lail cone assembly on each side of the
vertical slabili/er. These covers are secured with screws and washers.

The lail cone assembly is a riveted, aluminum section which closes off the tail section. The tail cone assembly
houses the white navigational light and an anlicollision light. The tail cone assembly is secured to the tail
section with screws and washers.

The entrance step assembly and passenger boarding handle are attached directly to the fuselage with screws
and bolts.
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FUSELAGE - MAINTENANCE PRACTICES

1. General

Most fuselage maintenance requirements will consist of removaland replacement of detachable components or
structural repairs as outlined in Chapter 20. When accessis required to remove or repair an area of the fuselage,
refer to appropriate chapters of this manualfor removal and installationof specificitet.is or equipment.

2. Removal/Installation of Fuselage Components

A. Remove NoseCap Assembly (See Figure201.)

CAUTION: USE CARE WHEN REMOVING NOSE CAP ASSEMBLY SO PITOT TUBE ASSEMBLY IS

NOT DAMAGED.

Remove screws and washers securing nose cap assembly to nose section assembly and remove nose cap
assembly.

B. Install Nose Cap Assembly (See Figure 201.)

CAUTION: USE CARE WHEN INSTALLING NOSE CAP ASSEMBLY SO PITOT TUBE ASSEMBLY

IS NOT DAMAGED.

Position nose cap assembly to nose section assembly and secure with screws and washers.

C. Remove Nose Section Assembly (See Figure 201.)

(1) Removenose cap assembly.(Refer to Paragraph A.)

(2) Remove nose section doors. (Refer to Chapter 52.)

(3) Release the quick-release fasteners securing the two cover panels inside nose section to gain access
to the hydraulic and electrical compartments.

(4) Remove battery, battery box, electrical equipment, and wiring from nose section. (Refer to
Chapter 24.)

(5) Disconnect and remove landing light wiring. (Refer to Chapter 24.)

(6) Remove nose landing gear doors. (Refer to Chapter 32.)

(7) Remove nose landinggear including hydraulicpump and associated equipment, wiring,and tubing.
(Refer to Chapter 32.)

(8) If installed, remove optional avionic equipment and wiring. (Refer to Chapter 22.)

(9) Remove avionic equipment deck from nose section by removing screws and washers.

(10) Remove pitot tube assembly and associated wiring and tubing. (Refer to Chapter 34.)
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TAIL CONE ASSEMBLY

BONDED FUSELAGE ASSEMBLY

NOSE SECTION ASSEMBLY

AFT FUSELAGE COVER

ENTRANCE STEP ASSEMBLY

NOSE CAP ASSEMBLY

FORWARD WING ROOT FAIRING

Fuselage Assembly
Figure 201
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(11) Remove bob weight assembly. (Refer to Chapter 27.)

(12) Remove gyro pressure exhaust line. (Refer to Chapter 34.)

(13) Remove nose section assembly from fuselage inaccordance with instructions inChapter 20.

D. Install Nose Section Assembly (See Figure 201.)

(1) Install nose section assembly to fuselage assembly in accordance with instructions inChapter 20.

(2) Install gyro pressure exhaust line. (Refer to Chapter 34.)

(3) Install bob weightassembly. (Refer to Chapter 27.)

(4) Install pitot tube assembly and associated wiring and tubing. (Refer to Chapter 34.)

(5) Install avionic equipment deck, using screws and washers.

(6) Install anyavionic equipment and wiring that was removed. (Refer to Chapter 22.)

(7) Install nose landing gear, including hydraulic pump and associated equipment, wiring, and tubing.
(Refer to Chapter 32.)

(8) Install nose landing gear doors. (Refer to Chapter 32.)

(9) Connect landing lightwiring. (Refer to Chapter 24.)

(10) Install battery box,battery, electrical equipment, and wiring. (Refer to Chapter 24.)

(11) Install the two coverpanels inside nosesection.

(12) Install nose sectiondoors. (Refer to Chapter 52.)

(13) Install nose capassembly. (Refer to Paragraph B.)

E. Remove Fairings (See Figure 201.)

(1) Remove the left-hand forward and aft wing root fairings and the right-hand forward wing root
fairing by removing rivets.

(2) Remove right-hand aft wing root fairing by removing rivets and disconnecting entrance step light
wiring.

F. Install Fairings (See Figure 201.)

(1) Connect entrance step light wiring to right-hand aft wing root fairing and position fairing. Secure
fairing with rivets.

(2) Position left-hand forward and aft wing root fairings and right-hand forward wing root fairing and
secure with rivets.
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G. Remove Aft Fuselage Covers (See Figure 201.)

Remove left- andright-hand aft fuselage covers by removing screws and washers.

H. Install Aft Fuselage Covers (See Figure 201.)

Position left-and right-hand aft fuselage covers and secure using screws and washers.

I. Remove Tail Cone Assembly (See Figure 201.)

(1) Remove left- and right-hand aft fuselage covers.

(2) Remove screws, and washers securing tail cone assembly and slide tail cone assembly back far
enough to reach navigational light wiring connector and disconnect wiring. Remove tail cone
assembly.

J. Install Tail Cone Assembly (See Figure 201.)

(1) Position tail cone assembly so that navigational light wiring may beconnected and connect wiring.

(2) Position tail cone assembly and secure with screws and washers.

(3) Install left- and right-hand aft fuselage covers.

K. Remove Entrance Step Assembly (See Figure 201.) j/Mm

(1) Remove right-hand aft wing root fairing. (Referto Paragraph E(2).)

(2) Remove bolts, washers, and nutsandremove stepassembly.

L. Install Entrance Step Assembly (See Figure 201.)

(1) Position step assembly and install bolts, washers, and nuts.

(2) Install right-hand aft wingroot fairing. (Refer to Paragraph F(l).)

M. Remove Passenger Boarding Handle (See Figure 201.)

Remove handle by removing screwsand lockwashers.

N. Install Passenger Boarding Handle (See Figure 201.)

Position handle and install screws and lockwashers.

Paintingof Fuselage Components

If new components have not been painted, paint with matching paint. Touch up fasteners and rivets after
installation, using matching paint.
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STABILIZERS - DESCRIPTION/OPERATION

The horizontal and vertical stabilizers on the GA-7/Cougar aircraft arc the fixed empennage structures to
which Ihe elevators and rudder are connected. In addition to providing attachment points for the control
surfaces, the stabilizers assist in ensuring directional and longitudinal stability of the aircraft.
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HORIZONTAL STABILIZERS - DESCRIPTION/OPERATION

1. General (See Figure 1.)

The horizontal stabilizers on the GA-7/Cougar aircraft are of conventionaldual sparand rib structure, with the skin
bonded to the ribs and spars. The horizontal stabilizers have a tapered chord,wider at the root than at the tip. The
horizontal stabilizerangleof incidence is zero degree.

Horizontal Stabilizer

Figure 1
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HORIZONTAL STABILIZERS - MAINTENANCE PRACTICES

Removal/Installation

A. Horizontal Stabilizer Removal (See Figure 201.)

(1) Remove tail cone and left-hand and right-hand aft fuselage covers below vertical fin. (Refer to
Chapter 53.)

(2) Remove appropriate elevator and elevator trim cables and chain. (Refer to Chapter 27.)

NOTE: Before removing horizontal stabilizer mounting bolts, place stand beneath both hori
zontal stabilizers to prevent their falling.

(3) Remove four bolts (1)and four washers (2) thatattach stabilizer to splice plate (3).

(4) Remove two bolts (4), four washers (5), and two nuts (6) that attach stabilizer and elevator stop
bracket to rearof fuselage assembly.

(5) Remove forward attachment bolt (7) and two washers (8).

(6) Remove and retain for reassembly shim (9) from beneath forward attachment bolts.

(7) Stabilizer may now be removed from aircraft.

B. Horizontal Stabilizer Installation (See Figure 201.)

(1) Place stabilizer half incorrect position at rear of aircraft and install two bolts (4), four washers (5),
and two nuts (6) through elevator stop bracket and splice plate (3) intorear of fuselage assembly.
Torque to standard value. (Refer to Chapter 91.)

(2) Align forward bracket assembly with attachment fitting on fuselage assembly.

(3) Position shim (9) in place on forward bracket assembly.

(4) Install bolt (7) and two washers (8). Torque to standard value. (Refer to Chapter 91.)

(5) Install elevator and connect elevator and elevator trim cables and chain. (Refer toChapter 27.)

(6) Install left-hand and right-hand aft fuselage covers and tail cone. (Refer to Chapter 53.)

Cleaning/Painting

Clean and paint horizontal stabilizers. (Refer to Chapter 20.)
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Horizontal Stabilizer Removal/Installation
Figure 201
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VERTICAL STABILIZER - DESCRIPTION/OPERATION

General (See Figure 1.)

The vertical stabilizer on the GA-7/Cougar aircraft is of conventional dual spar and rib construction, with its
skin bonded to the ribs and spars.The stabilizer has a tapered chord, with the maximum chord at the root and
the minimum chord at the tip.

Vertical Stabilizer

Figure 1
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VERTICAL STABILIZER - MAINTENANCE PRACTICES

Removal/Installation of Vertical Stabilizer

A. Remove Vertical Stabilizer(See Figure 201.)

NOTE: Removal of the vertical stabilizer necessitates prior removal of the rudder. If the rudder is
being replaced, this can be accomplished without removing the vertical stabilizer. (Refer to
Chapter 27 for rudder removal and replacement.) For vertical stabilizer removal, proceed as
follows:

(1) Remove tail cone and aft fuselage inspection covers. (Refer to Chapter 53.)

(2) Remove vertical fin lendingedge fairing.

(3) Remove rudder and rudder trim cables and chain. (Refer to Chapter 27.)

(4) Disconnect antenna. Connect suitable hoist to vertical stabilizer.

(5) Remove four elevator trim pulleys. (Refer to Chapter 27.)

(6) Remove nine bolts (1), eighteen washers (2), and nine nuts (3) that attach vertical stabilizer rear
attachment point to horizontal stabilizer splice plate (4).

(7) Remove bolt (5), two washers (6), and nut (7) that attaches vertical stabilizer forward spar to
fuselage fitting.

(8) Remove and retain shim (8) from vertical stabilizer forward attach fitting.

(9) Remove vertical stabilizer from aircraft.

B. Install Vertical Stabilizer (See Figure 201.)

(1) Hoist vertical stabilizer in location on rear of aircraft so that the rear attachment point holes are
aligned with holes in horizontal stabilizer splice plate (4). Secure with nine bolts (1), eighteen
washers (2), and nine nuts (3). Torque to standard value. (Refer to Chapter 91.)

(2) Install four elevator trim pulleys. (Refer to Chapter 27.)

(3) Alignhole in forward sparin stabilizer with mounting hole in fuselage fitting.

(4) Install shims (8) as required for alignment.

(5) Install bolt (5), two washers (6), and nut (7). Torque to standard value. (Refer to Chapter 91.)

(6) Install rudder and connect rudder and trim controls. (Refer to Chapter 27.)

(7) Connect antenna.

(8) Install vertical fin leading edge fairing.
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Vertical Stabilizer Removal/Installation
Figure 201
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(9) Install tail cone and aft fuselage inspection covers. (Refer to Chapter53.)

2. Cleaning/Painting

Clean and paintvertical stabilizer. (Refer to Chapter 20.)
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WINDOWS - DESCRIPTION

1. General

The windshield isconstructed of Plexiglas with a 1/4inch thickness. The passenger door window and thecabin
windows are constructed of Plexiglas with a 1/8 inch thickness. Tinted Plexiglas is optional for all windows
and windshield.

Windshield

The Plexigbs windshield is sealed in position using approved sealant and seak and is secured by retainers which
are riveted to the fuselage assembly.

Cabin Windows

The cabin windows consist of a passenger door window, a pilot's window, an emergency exit window, and
three standard cabin windows. All windows, except the emergency exit window, are held in position by
retainers which are secured with screws. Sealing of thewindows isaccomplished by using a sealing compound
and vinyl foam tape. The emergency exit window is secured in place by means of a mechanical latching
mechanism. The pilot's window incorporates a 6-inch by 11.5-inch direct-vision window made of 1/4 inch
Plexiglas.
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WINDOWS - MAINTENANCE PRACTICES

Windshield Removal/Installation

A. Windshield Removal (See Figure 201.)

(1) Remove forward trim panels from around windshield. (Refer to Chapter 25.)

(2) Remove glareshield and deck assemblies. (Refer to Chapter 25.)

(3) Remove rivets(I) securing upperand lowerretainers (2 and 3).

(4) Remove screws (4), washers (5), and nuts(6) securing endsof upper and lower retainers (2 and 3)
and remove retainers.

(5) Removewindshield (7) by pushing outwards and breaking bond.

B. Windshield Installation (See Figure 201.)

WARNING: WHEN USING TRICHLORETHYLENE OR MEK, ENSURE THAT THE WORKING
AREA IS WELL-VENTILATED AND THAT PROTECTIVE EQUIPMENT (GLOVES.
EYE PROTECTION) IS WORN. AVOID BREATHING FUMES. KEEP AWAY FROM
FLAMES.

CAUTION: AVOID ALLOWING TRICHLORETHYLENE OR MEK TO CONTACT PAINTED SUR
FACES. THESE SOLVENTS HAVE A CORROSIVE EFFECT UPON PAINTED

SURFACES.

(1) Remove sealant residue and any seal particles from forward fuselage assembly and from retainers
(2 and 3) wilh triclilorethylene or methylethyl ketone. Wipe surface with a clean, dry cloth before
solvent evaporates.

(2) Lightly sand the surface of windshield which mates with upper forward fuselage with No. 60 grit
sandpaper until surface isrough. Do notextend sanding beyond bond line width.

(3) Clean Ihe roughed Plexiglas wilh isopropyl alcohol lo remove particles caused by sanding.

(4) Apply a coal of No. 1206 primer (Dow Coming Corp.), orequivalent, lo wet the bonding surface
of windshield. Allow to air-dry for 10 to 15 minutes at room temperature.

(5) Apply a thin layer (0.015 to 0.03 inch thick) of RTV-732 silicone rubber adhesive/sealant (Dow
Coming Corp.), orequivalent, to bond area of windshield and upper forward fuselage.

(6) Position seal (9) along lower forward fuselage which will mate with Ihe lower edge of windshield.

(7) Position windshield lo mate with fuselage and apply pressure to remove entrapped air bobbles
from sealant.
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1. Rivet 6. Nut

2. Retainer 7. Windshield

3. Retainer 8. Seal

4. Screw 9. Seal

5. Washer 10. Seal

Windshield Removal/Installation
Figure 201

DETAIL B

56G72-1
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(8) Ensure that mating surfaces of windshield, fuselage, and retainers (2 and 3) are clean and free of
oil and grease. If cleaning i\ necessary, proceed as outlined below.

(a) Clean mating surtax-of windshield with a clean cloth moistened with aliphatic naphtha.

WARNING: WHEN USING TRICHLORETHYLENE OR MEK, ENSURE THAT THE
WORKING AREA IS WELL-VENTILATED AND THAT PROTECTIVE

EQUIPMENT (GLOVES, EYE PROTECTION) IS WORN. AVOID
BREATHING FUMES. KEEP AWAY FROM FLAMES.

CAUTION: DO NOT ALLOW TRICHLORETHYLENE OR MEK TO CONTACT PAINTED

SURFACES. THESE SOLVENTS HAVE A CORROSIVE EFFECT UPON

PAINTED SURFACES.

(b) Clean mating surfaces of Ihe fuselage and retainers with a clean cloth moistened with
trichlorethylene or methyl ethyl ketone. Wipe surfaces with a clean,dry cloth before solvent
evaporates.

(9) Position seals (8 and 10) around edge of windshield.

(10) Mix equal parts of EP-711 and EP-890 sealant (Coast Pro Seal Co.), or equivalent, until a uniform
grey color is achieved (3 to 5 minutes). Apply sealant to windshield where retainers (2 and 3) mate
with windshield. Do not apply sealant over seals (8 and 10).

(11) Mix 10 parts CS-3204, Class A-2 sealing compound with 1 part accelerator (Chem Seal Corp.), or
equivalent. Using a brush, apply a coat of sealing compound to the fuselage where retainers (2 and
3) will mate.

(12) Position retainers (2 and 3) and install rivets (I).

(13) Install screws (4), washers (5), and nuts (6) at ends of retainers.

(14) Remove any sealant which was squeezed out from around the retainers.

(15) Install glareshield and deck assemblies. (Refer to Chapter 25.)

(16) Install forward trim panels. (Refer to Chapter25.)

2. Window Removal/Installation

A. Window Removal (See Figure 202.)

(1) Remove window moulding. (Refer to Chapter25.)

(2) Remove all windows with the exception of emergency exit window by removing screws (3) and
retainers (2) and press window from fuselage.
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DETAIL A

TYPICAL

Window Removal/Installation
Figure 202

Window

Retainer

Screw

Seal

Extruded Sealant
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B. Window installation (See Figure 202.)

WARNING: WHEN USING TRICHLORETHYLENE OR MEK. ENSURE THAT THE WORKING
AREA IS WELL-VENTILATED AND THAT PROTECTIVE EQUIPMENT (GLOVES.
EYE PROTECTION) IS WORN. AVOID BREATHING FUMES. KEEP AWAY FROM
FLAMES.

CAUTION: AVOID ALLOWING TRICHLORETHYLENE OR MEK TO (ONTACT PAINTED SUR
FACES. THESE SOLVENTS HAVE A CORROSIVE EFFECT UPON PAINTED

SURFACES.

(1) Remove sealant residue and any seal particles from fuselage assembly where window niates.iising
Irichlorethyleiie or methyl ethyl ketone. Wipe surface with a clean, dry cloth before solvent
evaporates.

(2) Clean area around edge of window (1) where seal (4) is lo be placed, wilh a clean cloth moistened
with aliphatic naphlha.

(3) Apply seal (4) around edgeof window.

(4) Apply extruded sealant No. 579.6 (Presstite Engineering Co.). or equivalent, by hand lo fuselage
assembly where window is to be mated.

(5) Position window <I) and secure by usingretainers (2) and screws(3).

(6) Clean area of any extruded sealant (hat was squeezed out during window installation.

(7) Install window moulding. (Refer to Chapter 25.)

3. Emergency Exit Window Removal/Installation

A. Emergency Exit Window Removal

Release emergency exil window latch from inside fuselage assembly and remove emergency exit wiiulow.

B. Emergency Exit Window Installation

Position emergency exit window and secure latch.

4. Emergency Exit Window Latch Removal/Installation

A. Emergency Exit Window Latch Removal (See Figure 203.)

(1) Release emergency exit window latch from inside fuselage assembly and remove emergency exit
window.

(2) Remove upholstery trim and insulation to gain access to latch assembly. (Refer to Chapter 25.)

(3) Remove bolt (1), washer (2), bushing (3), washer (4), and shim (5) from three locations and
remove assembly.
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DETAIL A DETAIL B

TYPICAL TYPICAL

1. Bolt 7. Washer

2. Washer 8. Pin

3. Bushing 9. Latch

4. Washer 10. Handle Assembly
5. Shim 11. Connector

6. Pin

Emergency Exit Window Latch Removal/Installation
Figure 203

56G72-3

56-1-0

Page 206
July 15/77

/*%

/-f&fy.

//^%\



J^*\

GRUMMAN AMBBM&AM MMAYW^IM

GA-7/COUGAR

MAINTENANCE MANUAL

(4) Remove pins (6), washers (7), and pins (8) separating latches (9) and handle assembly (10) from
connector (11).

B. Emergency Exit Window Latch Installation (See Figure 203.)

(1) Assemble latches (9) and handle assembly (10) with connector (11) by installing pins (8), washers
(7), and pins (6).

(2) Position above assembly to fuselage assembly and secure by installing bolts (1), washers (2),
bushings (3). washers (4), and shim (5) at three locations.

(3) Install insulation and upholstery trim. (Refer to Chapter 25.)

(4) Install emergency exit window.

Windshield and Window Cleaning and Minor Repair

It is recommended that Plexiglas inthe windshield and cabin windows be kept clean and and unscratched. The
following procedures are recommended:

A. Cleaning

CAUTION: DO NOT USE GASOLINE, ALCOHOL, BENZINE, ACETONE, CARBON TETRACHLO-
RIDE, OR GLASS WINDOW CLEANER. THESE FLUIDS CAN DAMAGE THE PLEXI
GLAS.

(1) If large deposits of mud and/or dirt have accumulated on the Plexiglas, flush with clean water.
Rubbing with your hand is recommended to dislodge excess dirt and mud without scratching the
Plexiglas.

(2) Wash with soap and water. Use asponge or heavy wadding of asoft cloth. DO NOT rub, as the
abrasive action of the dirt and mud residue will cause fine scratches in the surface.

(3) Grease and oil spots may beremoved with asoftcloth soaked in kerosene.

(4) After cleaning, wax the Plexiglas surface with a thin coat of hard polish or wax. Buff with asoft
cloth.

B. Minor Repair

Ifasevere scratch or marring occurs, jeweler's rouge is recommended. Follow directions, rub out scratch,
smooth, apply wax,and buff.
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WINGS - DESCRIPTION

1. General (See Figure 1.)

The GA-7/Cougar wing is composed of three major simctural areas. The three areas are the inboard wing
assembly, the nacelle, and the outboard wing assembly. The main supports for the wing are two spars of
l-beam type design. The wings incorporate the flaps, ailerons, fuel tanks, main landing gear, and wing tip
assembly. TheGA-7/Cougar has awing span of 36.86 feet.

The two spars are riveted and bolted to two support beams mounted across the fuselage of the aircraft at
Fuselage Station 99 and Fuselage Station 125. The two spars form acontinuous run from wing tip to wing tip.
The wing ribs are riveted to the two spars and the wing skin is riveted and bonded to the ribs. The wing is
contoured to the fuselage bywing root fairings. These fairings are riveted and bonded to the fuselage and wing.
Tlie wing has many access panels that provide for full access to internal parts of the wing.

The flaps and ailerons are hinged on external pivots. Refer to Chapter 27 for information on flight control
system.

Integrated into the outboard wing assembly is an integral fuel tank. Refer to Chapter 28 for information on
the fuel system.

The main landing gear is attached to the bottom of the wing. The landing gear is hydraulically operated and
retracts into a wheel well just inboard of the fuel tanks. Refer to Chapter 32 for information on the landing
gear.

2. Nacelle

The interface between the nacelle and the wing occurs at the front inboard and outboard spars and rear
inboard and outboard spars. The engine mounts bolt to the two main nacelle rib assemblies. These rib
assemblies are integrated into the wing and landing gear structural assemblies. The skin ofthe nacelle is riveted
to the nacelle structure. The lower nacelle skin has a large access panel. The panel provides for access to the
areabetween the nacelle firewall and the internal wing structure.

3. Wing Tip

The wing tips are the outermost parts of the wing assemblies. They are constructed of Fiberglas and attached
to the wing structure with screws. The wing tips house the navigation/strobe light assemblies. Refer to Chapter
33 for removal/installation of navigation/strobe lights.

57-0
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Wing Assembly
Figure 1
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WingTipAssembly
Figure201
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WINGS - MAINTENANCE PRACTICES

1. Removal/Installation of Wing Tip (See Figure 201.)

A. Removal of WingTip

(1) Remove the 30 screws which attach the wing tip to the wing.

(2) Lower the wing tip a few inches away from the wing in order to reach inside anddisconnect the
navigation/strobe light wires.

(3) Remove wing tip assembly.

B. Installation of Wing Tip

NOTE: Before installing wing tip, checkcondition and position of all clip nuts.

(1) Align wing tip withoutboard edge of wing andconnect navigation/strobe light wires.

(2) Fit wingtip to edgeof wing and securewith 30 screws.
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PROPELLERS - DESCRIPTION/OPERATION

1. General

The GA-7/Cougar is equipped with a pair of two-blade, constant-speed, full-feathering, aluminum-alloy propellers
manufactured by Hartzell Propeller, Inc., Pjqua, Ohio. The propeller Model Number is HC-F2YL-2UF/FC7663D-3.
Each propeller is controlled by a governor, mounted on the engine. The governor supplies oil under pressure to
control the pitch of the propeller blades.

The propeller is controlled by an oil-operated propeller governor installed on a mounting pad at the rear of the
engine. The governor-boosted oil pressure, actingon the bladeactuating piston, changes the propeller blade to a low
pitch angle (high rpm). Counterweights, mounted on the blades, utilize centrifugal force to move the propeller
blades toward the high pitch angle (low rpm). A combination of centrifugal force, internal spring force, and
compressed air trapped between the propeller cylinder head and piston changes the blades to the feathered position
when the governor oil pressure is relieved. Centrifugal responsive pins, which engage a shoulderon the propeller
piston rod, prevent the propeller from feathering when it is not rotating. When propeller speed is above 700 rpm,
centrifugal force disengages the spring-loaded pins and allows the propeller to be feathered when the propeller
control lever is moved to the full aft, feather position. The propeller blades will also feather in the absence of
compressed air, but a little slower.

Emergency feathering is accomplished by moving the propeller control lever to the aft limit of travel. Unfeathering
in flight is accomplished by placing the propeller control lever to increase rpm position, and starting the engine. If
installed, the optional unfeathering system uses accumulator air and oil to force the propeller to the low pitch
condition.

Pitch control level is by meansof pitch control levers on the center console.

The propeller blade angle measured at the 30 inch station is as follows:

Low Pitch: 11.5°± 0.1°

Feather Angle: 80°-82°

61-0
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PROPELLER ASSEMBLY - DESCRIPTION/OPERATION

1. General

The compact propellers used on the GA-7/Cougar represent newconcepts in basic design, combining simplicity,
light weight, and rugged construction. Aluminum alloy forgings areused throughout, and the hub shell is made
in two halves, bolted together along the plane of rotation. The hub shell contains the pitch change components
and blade roots. The hydraulic cylinder is mounted at the front of the propeller hub.

61-1-1
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PROPELLER ASSEMBLY - MAINTENANCE PRACTICES

NOTE: Inspection and maintenance instructions contained in this chapter are current only asof the writing date.
Refer to Hartzell Propeller, Inc.. service letters, and other publications for complete maintenance in
structions. In the event of conflict between these instructions and manufacturer's instructions, the

manufacturer's data will take precedence.

1. Propeller Care

It is essential that the propeller be properly maintained according to the instructions contained herein and in
accordance with the manufacturer's instructions. Instructions in this section deal with servicing and replacing
the propeller assembly. For breakdown and overhaul instructions, refer to applicable publications supplied by
Hartzell Propeller, Inc., Piqua, Ohioor your authorized Grumman American Dealer.

The propeller should be watched closely to detect minorproblems before they becomemajor ones. Propellers
are subjected to engine vibrations and stresses coming from the airstream. Grit, gravel, and other foreign
objects striking a moving propeller cause considerably more damage than the same objects would striking other
portions of the aircraft. Nicks and gouges on the blades set up conditions for stressconcentrationswhich can
lead to fatigue and cracks. Remember, the lowest-priced maintenance is preventive maintenance.

Avoid engine run-ups and aircraft operation in areas with trash, loose gravel, or other materials which could be
pulled into the blades. When taking off from dirt or grass strips, allow the aircraft to build up ground speed
before opening the throttle if sufficient runway is available. Keep the blades clean and free from stains or
foreign matter. A light coat of machine oil is beneficial in coastal areas, but do not use coatings which will
flow or build up.

DO NOT move the aircraft by pushing or pulling on the blades. Use a towbar.

2. Removal/Installation

A. Spinner Removal (See Figure 201.)

(1) Place the masterand magnetoswitchesin the OFF position. Install the control wheel lock.

(2) Remove enginecowling. (Refer to Chapter 71.) Remove screws (1) and dome (2).

WARNING: NEVER WORK ON A PROPELLER ASSEMBLY WITHOUT BLEEDING OFF
THE AIR CHARGE. FAILURE TO COMPLY CAN RESULT IN PARTS,

LUBRICANTS, AND AIR PRESSURE BEING EXPELLED WITH CON
SIDERABLE FORCE AS PARTS ARE LOOSENED OR REMOVED.

(3) Remove valvecap (17) and depressvalve core until all pressure is bled off.

(4) Cut lock wire and remove nut (3) and screws (4).

(5) Remove screws (5) and washers (6). Remove screws (7) and washers (8). Note position and
number of shims (20).

(6) Remove spinner (9) and fillet assemblies (10).

NOTE: Removal of bulkhead (18) requires removal of propeller assembly (14).

61-1-1
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1. Screw 11. Nut

2. Dome 12. Washer

3. Nut 13. O-Ring
4. Screw 14. Propeller Assembly
5. Screw 15. Nut

6. Washer 16. Washer

7. Screw 17. Valve Cap
8. Washer 18. Bulkhead

9. Spinner 19. Mounting Flange
0. Fillet Assembly 20. Shims (Not Shown)

Propeller Assembly

Figure 201

61G72-1
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B. Spinner Installation (See Figure 201.)

NOTE: Install shims (20) as required to obtain 0.03 inch longitudinal interference fit belwceii
spinner (9) and bulkhead (18).

(1) Install fillet assemblies (10) and spinner (9). Install washers (6)and screws (5). Install washers (8)
and screws (7).

(2) Install mil (3). Tighten to a torque of 15 to 20 foot-pounds.

(3) Install screws (4). Secure nut (3) to screws (4) with lock wire.

(4) Charge air valve lo placard specifications with nitrogen or dry filtered air. Install valve cap (17).

(5) Install dome (2) and screws (I). Install engine cowling. (Refer to Chapter 71.)

C. Propeller Removal (See Figure 201.)

(1) Remove spinner per Paragraph 2.A.

CAUTION: PROPELLER BLADES AND HOUSINGS ARE ALUMINUM ALLOY. DO NOT PRY
ON HOUSINGS OR PULL ON THE PROPELLER BLADES TO BREAK HOUSINGS
FREE FROM FLANGE ON ENGINE CRANKSHAFT.

(2) Remove lock wire and loosen all nuts (I I) a few turns. Move propeller assembly (14) forward lo
contact nuts (II) again.

(3) Repeat procedures in Step (2) until all mils (II) and washers (12) can be removed. Remove
propeller assembly (14).

(4) Remove and discard O-ring (13).

(5) Remove nuts (15)and washers (16). Remove bulkhead (18).

D. Propeller Installation (See Figure 201.)

(1) Install bulkhead (18) to propeller assembly (14). Secure with washers (16) and nuts (15).

NOTE: Make sure faying surfaces and studs are free of contaminants.

(2) Clean faying surfaces of propeller assembly (14) and crankshaft mounting flange (19). Coat new
O-ring (13) with engine oil (Refer to Chapter 12) and install in mounting groove.

(3) Install propeller assembly (14) onto studs on crankshaft flange (19). Install washers (12) and start
nuts (11). Tighten each nut (11) afew turns in sequence until propeller assembly (14) is flush with
mounting flange (19). Tighten nuts (II) to atorque of40 to 50 foot-pounds. Secure nuts (11)
with lock wire.

(4) Install spinner per Paragraph 2.B.

61-1-1
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Propeller Inspection Procedures

A. Preflight Inspection

(1) Inspect blades for nicks, gouges, and otherdamage. Inspect spinner and other visible hub parts for
damage or cracks. Repair before flying.

(2) Inspect for evidence of grease or oil leakage.

(3) Remove spinner tip and check air pressure once monthly as shown below.

TEMPERATURE PRESSURE

(°F) (± 1 PSI)

70 to 100 41

40 to 70 38

0to40 36

-30 to 0 33

100-Hour Inspection

(1) Removespinner per Paragraph 2.

(2) Inspect blade for nicks and cracks.

(3) Inspect hub parts for cracks or wear.

(4) Inspect all visible parts for wear and safety.

(5) Inspect for evidence of grease or oil leakage.

NOTE: Record which zerk.fitting is used lo lubricite the hub. At the next inspection, use the
other zerk fitting to lubricate the huh. Continue to alternate fitting used in subsequent
inspections.

(6) Locate the two zerk fittings on the propeller hub. Remove one fitting and apply lubricant at the
other fitting until it appears at the opening. Reinstall zerk fitting. Refer to manufacturer's in
structions for type of lubricant.

(7) Check air pressure.See Step A(3).

(8) Enter inspection in propeller log book.

1500-Hour or 4-Year Inspection

NOTE: Recommended overhaul period is 1500 hours or 4 years, whichever occurs first.

(I) Remove propeller (Paragraph 2) for overhaul per applicable Hartzell overhaul manual. Overhaul
must be performed by FAArated propeller repairmen.

61-1-1
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(2) Perform a magnetic inspection of all ferrous parts. Perform a dye penetrant inspection of all
nonferrous metal parts.

(3) Inspect and refinish blades. Anodize and paint blades.

(4) Inspect all parts forwear. Replace worn parts. Replate steel parts as necessary. Bake replated parts
at 375°F for 3 hours.

(5) Reassemble, lubricate,and balance.

(6) Enter overhaul in propeller log book.

Minor Blade Repair(See Figure 202.)

WARNING: NICKS, GOUGES, AND SCRATCHES ON THE BLADE SURFACES MUST BE REMOVED
PRIOR TO FLIGHT. OPERATING A BLADE WITH THESE PROBLEMS MAY PRODUCE
A CONDITION IN WHICH FATIGUE CRACKS WILL OCCUR. MINOR DAMAGE CAN
BECOME DETRIMENTAL. DAMAGE TO THE OUTER 18 INCHES OF THE PROPELLER
BLADE MUST BE TREATED AS CRITICAL.

A. Tools Required

(1) Fine cut round and flat files.

zfF'N (2) Emery tape or cloth.

jf*\

(3) 1OX magnifying glass.

(4) Crocus cloth.

(5) Dye penetrant kit.

(6) Power equipment with suitable grinding and polishing accessories.

Repair Methods

NOTE: All methods which will result in moving metal on the blade such as cold rolling or like
methods are not acceptable. These methods only cover and possibly conceal damage, and do
nothing to relieve the cause of stress concentrations. Damage having larger dimensions than
those shown in Figure 202 should bereferred to the manufacturer orto aqualified propeller
repair station for repair or replacement. There is normally sufficient material available to
allow a number of repairs before replacement is required. Repairs must be accomplished
parallel to the blade axis, and repairs that form acontinuous line across the blade section are
not acceptable.

(1) Determine the needed amount of rework by using the applicable formula given below. Examples
are shown in Figure 202.

Leading orTrailing Edge (depth of damage) X 10=(Width of repair)

Face and Camber (Depth of damage) X 20 =(Width or repair)

61-1-1
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LOCAL WIDTH OR THICKNESS

REPAIR DEPTH MAY NOT EX

CEED DIMENSIONS SHOWN.

DETAIL B

Blade Repair Limitations
Figure 202

DETAIL C

61G72-2
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(2) For damaged areas in the leading or trailing edge, begin with a round file and remove damaged
material to the bottom of the damaged area. Remove material from this point out on both sides,
providing a smooth faired depression, maintaining the original airfoilconcept. Using emery cloth,
fair the area smoothly, removing all traces of initial filing and rework. Crocus cloth may (lieu be
used to polish the area. When all rework has been completed, inspect the reworked area with a
10X magnifying glass and dye penetrant. Make sure no indications of damage or cracks remain.

(3) Damaged areas on the face or camber sections of the blade are to be reworked employing the same
methods as the leading edge. However, repairs that form a continuous line across the blade section
are not acceptable.

(4) All repaired areas are to be chemically treated to prevent corrosion. Alodine or Hartzell Polane
paint must be properly applied to the repaired area prior to return to service.

(5) Steel hub parts must not be permitted lo rust. When the cadmium plating is worn off. the surface
should be cleaned, treated, and painted with Hartzell Polane paint. Replate and bake parts at
overhaul. Inspect all parts for wearor fretting and lubricate per Chapter 12.

5. Propeller Blade Track Check

Propeller blade track is defined as that condition in which both blade tips rotate in the same plane. More than
0.0625 inch difference measured at the blade tips is an indication of bent blades or improper installation.
Check blade track as follows:

NOTE: The accuracy of the blade track check depends upon the stability of Ihe surface on which the
measurements are made.

A. Place the masterand magneto switches in the OFF position. Remove one spark plug from each cylinder
so that the propeller may be easily rotated.

B. Secure a board or other smooth surface immediately below propeller tip travel and move one blade to its
lowest point of travel.

C. Move the blade tip through its full fore-and-aft travel, and make a small pencil mark at each extremeof
travel.

D. Center the blade tip between these marks and carefully mark a line on the board for the full width of the
tip.

E. Move the otherblade into the same position and repeat Steps C and D. The lines should not be separated
by more than 0.0625 inch.
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PROPELLER CONTROL SYSTEM - DESCRIPTION/OPERATION

General

The propeller control system provides the pilot with a means of ensuringmaximum utilization of engine power
under varying flight conditions. The control systemalso allows the propeller to be feathered.

The propeller control system consists of a propeller governor,mounted on the accessory case,and a propeller
pitch control on the forward console.

An optional unfeathering accumulator, mounted on the left-hand side of the firewall, allowsthe propeller to
be unfeathered in flight.
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PROPELLER CONTROL SYSTEM - MAINTENANCE PRACTICES

Removal/Installation

A. Propeller Pitch Control Cable Assembly Removal

NOTE: The propeller pitch control system for each engine is basically removed and installed in the
same manner. Therefore, removal and installation procedures are given for only one of the
controls.

(1) Remove seat and interior furnishings as required to gain access to the control routing from back
side of control quadrant to where control cable assembly enters the wing. (Refer to Chapter 25.)

(2) Remove the two forward access panels from underside ofwing between the fuselage and the wing
nacelle.

(3) Removeaccess panel from underside of wing nacelle.

(4) Remove upper and lower engine cowl assemblies. (Refer to Chapter 71.)

(5) Disconnect control cable from governor bellcrank and remove ball joint from end of cable.

(6) Slide the two protective seals from control cable.

(7) Remove retainer nut and washer securing control cable lobracket and slide cable from bracket.

(8) Remove remaining retainer nut lhat secures control cable to bracket and. from wing nacelle, pull
cable through firewall.

(9) Disconnect control cable from control handle by removing cotter pin, nut, washer, and bolt.
Remove rod end and locknut from cable.

(10) Remove three screws and washers securing clamp on control quadrant.

(11) Slide the two protective seals from control cable.

(12) Remove ties securing control cable to other cables in the cockpil area.

(13) From access openings in underside of wing, loosen the three clamps so that cable can be pulled
from the cockpit to wing nacelleaccess.

B. Propeller Pitch Control Cable Assembly Installation

NOTE: If new control is being installed, remove the protective seals, nuts, and washers from control
cable.

(1) From wing nacelle access opening, route control cable through the three clamps in wing forward
section to the back side of conlrol quadrant. Route other end of cable through firewall of wing
nacelle.
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(2) Install one retainer nut on control cable that secures cable to bracket at rear of carburetor and
routecable through bracket. Install washer and remaining retainer nut securing cable to bracket.

(3) Install the protective seals on eachend of control cable (larger seal first).

(4) Position control cable in clamp on back side of control quadrant and secure clamp with three
screws and washers.

(5) Tighten the three clamps securing the control cable in wing forward section, making sure thatall
cables and lines in clamps are properly seated.

(6) Install suitable ties to secure controlcable to control cable bundle in cockpit.

(7) Install locknut and rod end on end of control cable at back side of control quadrant andconnect
rod end to control handle using bolt,washer, nut, and cotter pin. Ensure that control handle mates
within 0.06 (1/16) inch alignment with control handle of other engine.

(8) Rigpropellercontrol system per Paragraph C.

Rigging Instructions

(1) Make sure the linkage from the propeller pitch control to the ball joint at the end of the cable are
installed properly and secured. Disconnect theball jointat thegovernor control bellcrank.

NOTE: The governor control bellcrank is spring loaded and should come to restat the HIGH
RPM position when released. (See Figure 201.) Replace governor if bellcrank will not
assume this position.

(2) Place PROP lever in the HIGH RPM position (0.12 to 0.18 inch from forward endof slot).

NOTE: Threads must be visible through inspection hole in ball joint after adjustment is made.
Nuts at air box bracket may beadjusted to provide additional length if required.

(3) Loosen lock nut on ball joint and adjust length as required to install ball joint in proper hole in
governor control bellcrank. Secure with washer and nut. Tighten lock nut.

(4) Move PROP lever from HIGH RPM to FTR position and back several times, checking for a
minimum 0.12-inch pinch at both ends of travel. If required, adjust cable attachnutsas required
to provide pinch.

(5) Position PROP lever at HIGH RPM position. Using a protractor, measure the angle of travel of the
governor control bellcrank as the PROP lever is moved to the LOW RPM position. Angle of travel
should not exceed 56 degrees + I degree.
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PROP

HIGH

RPM

HIGH RPM POSITION

HIGH RPM POSITION

0.06in too 18in.

LOW RPM POSITION

LOW RPM POSITION

Propeller Control System Rigging
Figure 201

I EATHER POSITION

I I AT III II POSITION
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D. Propeller Unfeathering Accumulator Removal (See Figure 202.)

WARNING: THE UNFEATHERING ACCUMULATOR SYSTEM IS CHARGED WITH NITRO

GEN AT 90 TO 100 PSI. BLEED ALL PRESSURE AT SERVICING VALVE BE

NEATH ACCUMULATOR BEFORE PERFORMING ANY MAINTENANCE. FAIL

URE TO COMPLY MAY RESULT IN NITROGEN AND PARTS BEING EXPELLED

WITH CONSIDERABLE FORCE.

(1) Remove top and bottom engine cowling. (Refer to Chapter 71.) At bottom of accumulator (7) on
firewall, remove cap (1) from valve (2) and bleed off all nitrogen pressure.

(2) Remove hose (3) and elbow (4). Remove screws (5) and washers (6) securing accumulator (7) to
firewall.

NOTE: Refer to applicable manufacturer's publications foraccumulator maintenance.

E. Propeller Unfeathering Accumulator Installation (See Figure 202.)

(1) Install accumulator (7) on firewall and secure with washers (6) and screws (5). Secure bolts with
lock wire.

(2) Install elbow (4) and hose (3).

(3) Charge accumulator to approximately 10 psi and check for leaks. Charge accumulator to 90 to 100 ' \
psi.

NOTE: Always install cap (1) and tighten securely to avoid contamination. Failure to comply
may result in leakage.

(4) Install cap (1) on valve(2).

F. Unfeathering Valve Removal (See Figure 203.)

WARNING: THE UNFEATHERING ACCUMULATOR SYSTEM IS CHARGED WITH NITRO
GEN AT 90 to 100 PSI. BLEED ALL PRESSURE AT SERVICING VALVE BE
NEATH ACCUMULATOR BEFORE PERFORMING ANY MAINTENANCE. FAIL

URE TO COMPLY MAY RESULT IN NITROGEN AND PARTS BEING EXPELLED

WITH CONSIDERABLE FORCE.

(1) Remove top and bottom engine cowling. At bottom of accumulator (7, Figure 202) on firewall,
removecap (1) from valve (2) and bleedoff allnitrogen pressure.

(2) Remove hose (I, Figure 203) and elbow (2). Remove hose (3).

(3) Remove cotter pin (4) and washer (5). Separate connector (6) from governor (13).

(4) Remove cotter pin (7), washer (8), clevis pin (9), and connector (6).

(5) Remove bolts (10), washers (11), and unfeathering valve (12).

NOTE: Refer to applicable Hartzell publications for unfeathering valve maintenance.
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1. Cap
2. Valve

3. Hose

4. Elbow

5. Screw

6. Washer

7. Accumulator

Unfeathering Accumulator
Figure 202
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1. Hose

2. Elbow

3. Hose

4. Cotter Pin

5. Washer

6. Connector

7. Cotter Pin

8. Washer

9. Clevis Pin

10. Bolt

11. Washer

12. Unfeathering Valve
13. Governor

Unfeathering Valve
Figure 203
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G. Unfeathering Valve Installation (See Figure 203.)

(1) Install unfeathering valve (12) and secure with washers (11) and bolts (10).

(2) Install connector (6) to actuator of feathering valve (12). Install connector (6) to governor (13).
Secure with clevis pin (9), washers (8 and 5), and cotter pins (7 and 4).

(3) Install hose (3). Install elbow (2) and hose (1).

(4) Charge accumulator to approximately 10 psi and check for leaks. Charge accumulator to 90 to 100
psi.

NOTE: Always install cap on accumulator and tighten securely. Failure to comply will allow
valve to become contaminated, which mayresult in leakage.

(5) Install cap on accumulator valve.

H. Propeller Governor Removal (See Figure 204.)

WARNING THE UNFEATHERING ACCUMULATOR SYSTEM IS CHARGED WITH NITRO-
! GEN AT 90 to 100 PSI. BLEED ALL PRESSURE AT SERVICING VALVE BE

NEATH ACCUMULATOR BEFORE PERFORMING ANY MAINTENANCE. FAIL
URE TO COMPLY MAY RESULT IN NITROGEN AND PARTS BEING EXPELLED
WITH CONSIDERABLE FORCE.

(1) Remove nut (1) and washer (2). Separate ball joint (3) from bellcrank (4).

(2) If the aircraft is equipped with an unfeathering accumulator, bleed off all pressure. Remove cotter
pin (4, Figure 203) and washer (5). Remove cotter pin (7), washer (8), clevis pin (9), and
connector (6).

(3) Remove nuts (5, Figure 204), washers (6), and propeller governor (7).

NOTE: Refer to applicable Hartzell publications for propeller governor maintenance instruc
tions.

I. Propeller Governor Installation (See Figure 204.)

(1) Install propeller governor (7) on accessory housing and secure with washers (6) and nuts (5).

(2) If the aircraft is equipped with an unfeathering accumulator, install connector (6, Figure 203) to
actuator of feathering valve (12). Install connector (6) to governor (13). Secure with clevis pin (9),
washers (8 and 5),and cotter pins (7 and 4).

(3) Charge accumulator to approximately 10 psi and check for leaks. Charge accumulator to 90 to 100
psi.

NOTE: Always instaU cap and tighten securely to avoid contamination. Failure to comply may
result in leakage.

(4) Rig propeller control system in accordance with Paragraph C. (Rigging Instructions).
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1. Nut

2. Washer

3. Ball Joint

4. Bellcrank

5. Nut

6. Washer

7. Propeller Governor

Propeller Governor
Figure 204
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POWER PLANT - DESCRIPTION/OPERATION

1. General

The GA-7/Cougar is powered by two 160 H.P. Lycoming, four-cylinder, horizontally opposed, air-cooled
engines.

The power plant is enclosed within a nacelle consisting of an upper and a lower cowl assembly which fairs in
with the wing assembly.

The engine is attached to the engine mount assembly at four places using vibration isolator type shock mounts.
After complete engine buildup, the power plant is attached to the wing at the four engine mount support
locations.

The engine is cooled by ram air pressure that is forced over and around the cylinders by the use of baffles. The
air is then exhausted to the atmosphere through an exit located in the bottom of the lower cowl assembly.

2. Engine Data

Engine 0-320-DID
Rated horsepower 160
Rated speed rpm 2700
Bore, inches ; 5.125

Stroke, inches 3.875

Displacement, cubic inches 319.8
Compression ratio 8.5:1
Firing order 1-3-2-4
Spark pluggap 0.107 to 0.021
Valve rocker clearance (hydraulic tappetscollapsed) 0.028 to 0.080
Propeller drive ratio 1:1
Propeller drive rotation (viewed from rear) Clockwise

NOTE: See latest revision of Lycoming Service Instruction Number 1042 for gap
on specific plug being used.

3. Engine Operation

Refer to Avco Lycoming Operator's Manual, Avco Lycoming Service Instructions, and the Aircraft Pilot's
Operating Handbook for proper operation of engines.

71-0
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POWER PLANT - TROUBLESHOOTING

Troubleshooting the Power Plant

TROUBLE PROBABLE CAUSE REMEDY

Engine fails to start. Lack of fuel. Open fuel selectorvalve.
Service fuel tanks. Push
mixture control to full rich
position.

Flooded or overprinted. Open the throttle and unload
engine by cranking.

Under primed. Prime with two to three strokes.

Incorrect throttle setting. Set throttle to closed

position.

Defective spark plugs. Cleanand 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.

Internal failure. Check oil sump for metal particles.
If found, complete overhaul is
indicated.

Enginenot idling properly. Incorrect carburetor idle

adjustment.
Adjust throttle stop to obtain
correct idle.

Idle mixture. Adjust mixture.

Open primer. Lock primer in closed position.

Leak in the induction system. Tighten all connections and re
place defective parts.

Uneven cylinder compression. Check condition of rings and
valve seats and then check

cylinder compression.

Insufficient fuel pressure. Check fuel pumps and filters.

Faulty ignition system. Check ignition leads, plugs, and
magnetos.

Low power and uneven running. Mixture too rich. Readjustment of carburetor by
authorized personnel.

Mixture too lean. Readjustment of carburetor
by authorized personnel.
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TROUBLE PROBABLE CAUSE REMEDY

Tighten all connections and
replace defective parts.

Clean and regap or replace
spark plugs.

Low power and uneven running.
(Continued)

Leaks in induction system.

Defective spark plugs.

Magnetos not properly timed. Check for proper timing and
synchronization.

Replace connectors on spark plug
wire.

Empty tank and fill with proper
grade fuel.

Defective spark plug terminal
connectors.

Improper grade of fuel.

Throttle not properly adjusted.Failure of engine to develop full
power.

Adjust throttle lever.

Leak in the induction system. Tighten all connections and re
place defective parts.

Dirty air filter. Clean or replace filter.

Restriction in air scoop. Remove restriction.

Impropergrade of fuel. Empty tank and fill with
proper grade fuel.

Faulty ignition system. Check ignition leads, plugs,
and magnetos. _

Rough running engine. Leaddeposit on spark plugs. Clean and regap or replace spark
plugs.

Unbalanced propeller. Remove propeller and check for
balance.

Worn mounting bustlings. Install new mounting bushings.

Uneven compression. Check compression.

Magneto not properly timed. Check magneto timing. (Refer
to Chapter 74.)

Low oil pressure. Insufficient oil. Check oil supply and fill as
recommended.

Defective pressure gauge. Replace gauge.

Dirty oil strainer. Remove and clean oil strainer.

Air or dirt in relief valve. Remove and clean oil pressure
relief valve.

Leak in pressure or suction
lines.

Check gasket between accessory
housing and crankcase.
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TROUBLE

Low oil pressure. (Continued)

High oil temperature.

Excessive oil consumption.

Engine does not stop.

Cold weather difficulties.

PROBABLE CAUSE

Stoppage in oil pump intake
passage.

High oil temperature

Insufficient oil supply.

Insufficient cooling air.

Low gradeof oil.

Clogged oil cooler, lines,
or strainers.

Defective gauge.

Defective probe.

Excessive blowby.

Bearing failure.

Worn piston rings.

Incorrect installation of

piston rings.

Low gradeof oil.

External leakage.

Failure of rings to seat
(new nitrided cylinders).

Mixture control not correctly
adjusted.

Faulty ignition system.

Cold oil.

REMEDY

Check line for obstruction

and clean strainer.

See "High oil 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. (Refer to
Chapter 12.)

Remove and clean oil cooler,
lines, and strainers.

Replace gauge. (See Chapter 79.)

Replace probe.

Usually caused by worn or stuck
rings. Complete overhaul re
quired.

Examine sump for metal
particles. If found, complete
overhaul required.

Install new rings.

Install new rings.

Replace with propergrade of
oil.

Check engine carefully for
leaking gaskets and O-rings.

Use mineral base oil, climb
to cruise altitude at full
powerand operateabove 75 per
cent cruise power setting until
oil consumption stabilizes.

Adjust mixture control.

Check ground wires.

Heat oil.
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TROUBLE PROBABLE CAUSE

Weak battery.

REMEDY

Cold weather difficulties.

(Continued)
Recharge or replace.

High oil pressure. In extreme cold weather,
readings up to approximately
100 psi do not necessarily
indicate malfunctioning.

Overprinting. Open throttle, put mixture
control in idle cutoff

position. Crank engine until
it starts. Immediately
return mixture control to

full rich position and
close throttle as required.
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POWER PLANT - MAINTENANCE PRACTICES

1. General

Prior to performing maintenance on the power plant, ensure that all safety precautions (such as switches in
OFF position, fire extinguishers available, and NO SMOKING rules) are enforced. The complete power plant
should be inspected for cleanliness and general condition. More detailed and up-to-date maintenance informa
tion can be obtained from the Avco Lycoming Operator's Manual, Service Letters, Bulletins, and Service
Instructions.

2. Cleaning Power Plant

WARNING: USE SOLVENTS IN A WELL-VENTILATED AREA. AVOID BREATHING FUMES. KEEP

AWAY FROM FLAMES.

CAUTION: USE EXTREME CARE TO PREVENT SOLVENT ENTERING THE MAGNETOS, ALTER
NATORS, STARTERS, VACUUM PUMP, AND OPENINGS IN THE ENGINE. KEEP THE
AMOUNT OF SOLVENT CONTACTING WIRING TO A MINIMUM.

Cleaning of the power plant can be accomplished with a suitable solvent and drying thoroughly (Stoddard
solvent or equivalent).

3. Removal/Installation of Power Plant

A. Remove Power Plant (See Figure 201.)

WARNING: PRIOR TO REMOVAL OF THE ENGINE, ENSURE THAT ALL ELECTRICAL
SWITCHES ARE IN OFF POSITION AND THAT BATTERY IS DISCONNECTED
FROM ELECTRICAL SYSTEM.

CAUTION: PRIOR TO REMOVAL OF THE ENGINE, PLACE A SUPPORT UNDER THE TAIL OF
THE AIRCRAFT TO PREVENT DAMAGE TO THE EMPENNAGE. TAG OR LABEL ALL
WIRING AND CABLES PRIOR TO REMOVAL OF THE ENGINE FOR REFERENCE ON
INSTALLATION.

(1) Position electrical switches to the OFF position and disconnect battery.

(2) Remove upperand lower cowl assemblies. (Refer to 71 -1 -1.)

(3) Remove spinner and propeller. (Refer to Chapter 61, observing all WARNINGS and CAUTIONS.)

(4) Disconnect throttle control (1) from carburetor and separate from power plant. (Refer toChapter
73.)

(5) Disconnect mixture control (2) from carburetor and separate from power plant. (Refer to Chapter
73.)

(6) Separate cowl flap control(3) from power plant. (Refer to 71-1-1.)

(7) Disconnect carburetor heat control(4) from airbox assembly.
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Power Plant Removal/Installation
Figure 201 (Sheet 1 of 2)
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1. Throttle Control

2. Mixture Control

3. Cowl Flap Control
4. Carburetor Heat Control

5. Tachometer Drive Cable

12. Manifold Pressure Line

13. Heat Duct

14. Power Cable

15. Ground Cable

16. Connector

6. Tachometer Generator Wiring 17. Connector
7. Propeller Control
8. Pressure Hose

9. Fuel Supply Hose
10. Fuel Prime Line

11. Gyro Pressure Pump Hose

18. Bolt

19. Washer

20. Nut

21. Cotter Pin

Power Plant Removal/Installation
Figure 201 (Sheet 2 of 2)
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(8) Disconnect tachometer generator drive cable (5) from tachometer generator.

(9) Disconnect tachometer generator wires' (6) at splices.

(10) Disconnect propeller control(7) from propeller governor. (Referto Chapter61.)

(11) Disconnect pressure hose (8) from propeller accumulator. (Refer to Chapter 61, observing all
WARNINGS and CAUTIONS.)

(12) Ensure that fuel selector is in the OFF position and that fuel primer is in locked position.
Disconnect fuel supply hose (9) at firewall. (Refer to Chapter 28, observing all WARNINGS and
CAUTIONS.)

(13) Disconnect fuel primer line (10) at firewall. (Refer to Chapter 28, observing all WARNINGS and
CAUTIONS.)

(14) Disconnect two hoses(II) from gyro pressure pump. (Refer to Chapter 34.)

(15) Disconnect manifold pressure line (12) at firewall. (Refer to Chapter 77.)

(16) Disconnect heater system duct (13).

(17) Disconnect power cable (14) from starter and separate from power plant.

(18) Disconnect ground cable (15) from engineand separate from power plant.

(19) Disconnect the two electrical connectors (16 and 17) at firewall.

(20) Plugor cap all hosesand lines which havebeen separated prior to engine removal.

(21) Attach a suitable lifting device to engine hoist point and remove bolt (18), washers (19), nut (20),
and cotter pin (21) from the four attach points on wing. Remove power plant from aircraft.

NOTE: If required, use a suitable punch to drive bolts (18) from mountings.

B. Install Power Plant (See Figure 201.)

(1) Apply a brush coat of zinc chromate primer coating (MIL-P-8585), or equivalent, to top and
bottom mounting area just prior to installing power plant.

(2) Position power plant to align with the four mounts on wingwhile primer coating on mounts is wet
and install bolt (18), washer (19), and nut (20) at each location. Tighten nuts until firmly seated
and if required, continue tightening nut until first slot aligns with hole in bolt. Install cotter pin
(21). Remove lifting device.

(3) Connect two electrical connectors (16 and 17) at firewall.

(4) Connect ground cable (15) to engine and secure. (Refer to Chapter 24.)

(5) Connect power cable (14) to starter and secure.(Refer to Chapter 24.)
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(6) Connect heater system duct (13).

(7) Connect manifold pressure line(12)at firewall. (Refer to Chapter 77.)

(8) Connect two hoses (11) to gyro pressure pump.(Refer to Chapter 34.)

(9) Connect fuel primer line(10)at firewall. (Refer to Chapter 28.)

(10) Connect fuel supply hose(9) at firewall. (Refer to Chapter 28.)

(11) Connect pressure hose (8) to propeller accumulator. (Refer to Chapter 61.)

(12) Connect propeller control (7) to propeller governor. (Refer to Chapter 61.)

(13) Connect tachometer generator wires (6).

(14) Connect tachometer generator drive cable (5) to tachometer generator.

(15) Connect carburetor heat control (4) to air box assembly.

(16) Secure cowl flap control (3) to power plant. (Refer to 71-1-1.)

(17) Connect mixture control (2) to carburetorand secure to power plant. (Refer to Chapter 73.)

(18) Connect throttle control (1) to carburetorand secure to power plant. (Refer to Chapter 73.)

(19) Install propellerand spinner. (Refer to Chapter 61.)

(20) Install upper and lower cowl assemblies. (Refer to 71-1-1.)

(21) Ensure that all electrical switches are in OFF position and connect battery.

71-0
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POWER PLANT COWLING - DESCRIPTION/OPERATION

General

The power plant is enclosed by a two-piece cowl assembly which makes up the forward nacelle. The upper
cowl assembly is secured to the wing nacelle section and to the lower cowl assembly with quick-release
fasteners. The upper cowl assembly incorporates an oil filler access door. The lower cowl assembly is secured
to the wing nacelle section with screws. The lower cowl assembly incorporates a cowl flap assembly which is
controlled from the cockpit.

71-1-1

Pagel
July 15/77



j^^N

GRUMMAN i&i?*HF»: SW AS^'ti/mrWMm

GA7/COUGAR

MAINTENANCE MANUAL

POWER PLANT COWLING - MAINTENANCE PRACTICES

Removal/Installation of Cowling

A. Remove Cowling (See Figure 201.)

(1) Disconnect quick-release fasteners and lift off upper cowl assembly.

(2) Disconnect cowl flap control from cowl flap by removing nut from ball joint.

(3) Remove screws and remove lower cowl assembly.

B. Cleaning, Inspection,and Repairof Cowling

WARNING: USE SOLVENTS IN A WELL-VENTILATED AREA. AVOID BREATHING FUMES.

KEEP AWAY FROM FLAMES.

(1) Clean cowling with a suitable cleaningsolvent and wipe dry with a clean cloth.

(2) Inspect cowling for cracks, dents, loose rivets, and missing or damaged fasteners. Inspect for
damaged Fiberglas.

(3) Repairall defects to prevent further damage. Replace missingor damaged fasteners.

C. Install Cowling (See Figure 201.)

(1) Position lower cowl assembly and secure with screws.

(2) Connect cowl flap control to cowl flap.

(3) Position upper cowl assemblyand secure quick-release fasteners.

71-1-1
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OIL FILLER - ACCESS DOOR QUICK RELEASE

FASTENERS

UPPER COWL ASSEMBLY

BALL JOINT AND NUTS/

COWL FLAP

Engine Cowling Removal/Installation
Figure 201

SCREWS

LOWER COWL ASSEMBLY
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ENGINE MOUNT - DESCRIPTION/OPERATION

General

The engine mount is composed of sections of tubing, formed and welded together. The purpose of the engine
mount is to support the engine and attach the engine to the airframe. The engine is attached to the mount at
four places, using vibration isolator type shock mount assemblies, bolts, and self-locking type nuts. The engine
mount is attached to the airframe at four places,usingbolts, washers,and nuts safetied with cotter pins.

71-2-1
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ENGINE MOUNT - MAINTENANCE PRACTICES

Removal/Installation of Engine Mount

A. Remove EngineMount (See Figure 201.)

(1) Remove power plant. (Refer to 71-0.)

(2) Disconnectallwiring,ties,andclampsattached to engine mount (1).

CAUTION: TAG OR LABEL ALL WIRING PRIOR TO REMOVAL FOR REFERENCE ON

INSTALLATION.

(3) Disconnect wiring from transmitters located on transmitter bracket assembly.

(4) Removescrews,washers, andnuts andseparate bracketassembly.

(5) Remove nuts (2), washers (3), and bolts (4) securing engine mount to engine and remove engine
mount.

B. Cleaning, Inspection, and Repair of Engine Mount

WARNING: USE SOLVENTS IN A WELL VENTILATED AREA. AVOID BREATHING FUMES.

KEEP AWAY FROM FLAMES.

(1) Clean engine mountwithasuitable cleaning solvent andwipedrywith aclean cloth.

(2) Inspect engine mount (1) for cracks,broken welds, and obvious damage.

(3) Inspectcomponentsof shock mount assemblies forcracks, distortion,andwear.

(4) Repair engine mount instrict accordance with AC43.13-1A of the Federal Aviation Regulations..

(5) If damage existsto shockmountassemblies, replace with mounting kits (P/N J-9613-49).

C. Install Engine Mount (See Figure 201.) ^_

(1) Position spacer (5) and shouldered mount (6) in forward side of the two lower mount rings of engine
mount and install gel-filled insert (7). Position smoothmount (8) inaft side of mount rings. From aft
side,slide bolt (4) through centerof shockmount assembly to helpholdcomponentsin position.

(2) Position spacer (5) and shouldered mount (6) in aft side of the two upper mountrings of engipe
mount and install gel-filled insert (7). Position smooth mount (8) in forward sideof mount rings.
Fromaft side, slidebolt (4) with washers (3) through center of shock mount assembly to helphold
components in position.

(3) Slideshock mount washer (9) over forward end ofeachof the two lowerbolts (4).

71-2-1 *
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1. Engine Mount
2. Nut

3. Washer

4. Bolt

5. Spacer

6. Shouldered Mount

7. Gel-filled Insert

8. Smooth Mount

9. Shock Mount Washer

Engine Mount Removal/Installation
Figure 201
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(4) Mate engine mount with engine.

CAUTION: FULL THREAD ENGAGEMENT SHALL BE MAINTAINED BETWEEN MOUNT

ING BOLT AND NUT AT ALL FOUR MOUNTING LOCATIONS. IF NECESSARY.

THE NEXT LONGER BOLT MAY BE USED TO OBTAIN FULL THREAD EN

GAGEMENT. ONE ADDITIONAL MOUNTING WASHER MAY BE USED AT EACH

MOUNTING LOCATION SO NUT WILL NOT BOTTOM-OUT ON BOLT WHEN

TORQUE IS APPLIED TO NUT.

(5) Secure engine mount by installing washers (3) and mils (2). Torque nuts to 450 to 500 inch-
pounds.

(6) Connect all wiring, ties, and clamps to engine mount (1) which were disconnected during removal.

(7) Connect transmitter bracket to engine mount and connect wiring.

(8) Install power plant. (Refer to 71-0.)

CAUTION: ADDITIONAL SHOCK MOUNT WASHERS MAY BE USED AS REQUIRED FOR
PERMISSIBLE MISMATCH OF 0.200 INCH MAXIMUM REFERENCE BETWEEN

PROPELLER SPINNER AND ENGINE COWLING. TOTAL QUANTITY OF TWO

SHOCK MOUNT WASHERS SHALL NOT BE EXCEEDED AT ANY ONE MOUNT

ING LOCATION.

(9) Check for a maximum mismatch of 0.200 inch between propeller spinner and engine cowling. If
mismatch is not within tolerance, add additional shock mount washers as follows:

(a) Remove engine cowling.

(b) Attach a suitable lifting device lo engine hoist point. Raise engine lo relieve stress from
shock mounts.

(c) At determined location to install additional washers to obtain permissible mismatch, remove
nut (2) and washer (3) and slide bolt (4) back far enough lo install additional washers.
Reinstall nut (2) and washer (3) and torque nut lo 450 to 500 inch-pounds.

NOTE: If washersare to be added at more than one location, only remove one nut (2) at
a time. After washer has been added at one location, go to next location.

(d) Remove lifting device from engine.

(e) Install engine cowling and recheck mismatch.

71-2-1
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Engine Mount Inspection

A. Upper Engine Mount Attach Point Inspection (See Figure 202.)

(1) Remove upper cowling.

(2) Using a non-metallic scraper, remove sealant material from top, front and inside of upper engine
mount attach points at the firewall. (See Figure 202.)

NOTE: It is nol necessary to remove sealant from the entire attach point. Clean only the areas
indicated in Figure 202.

NOTE: To ensure adequate engine mount lube inspection remove any sealant that mayextend
0.25 beyond edge of attach point. (See Figure 202).

WARNING: METHYL ETHYL KETONE IS TOXIC AND FLAMMABLE. USE IN A WELL
VENTILATED AREA. AVOID BREATHING FUMES. KEEP AWAY FROM

FLAMES.

(3) Using a suitable solvent (melhyl ethyl ketone orequivalent) remove any remaining sealant residue
and/or zinc chromate primer from areas to be inspected.

(4) Inspect attach points in areas shown in Figure 202 for cracks originating from the bolt holes.

B. Upper and Lower Engine Mount Boll Inspection (See Figure 202.)

(1) Using a non-nietalic scraper, remove sealant malerial from bolt head and nut areas of thebolts that
secure the engine mount lo (he attach points.

(2) Inspect bolts and nuts for condition, looseness or mounting and proper safetying.

C. Engine Mount Attach Point & Bool Resealing (See Figure 202.)

WARNING: METHYL ETHYL KETONE IS TOXIC AND FLAMMABLE. USE IN A WELL VEN
TILATED AREA. AVOID BREATHING FUMES. KEEP AWAY FROM FLAMES.

(1) Clean exposed metal areas wilh methyl elhyl ketone or equivalent and apply firewall sealant
(Coast Pro Seal 700 or equivalent) lo the attach points,bolt heads and nuts.

NOTE: Reapplication of zinc chromale primer lo previously primed aluminum parts is not
required.

NOTE: Sealant must cover aluminum structure in area shown in Figure 202 by a minimum of
0.12 inch.

71-2-1
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NOTE: COVER AREA SHOWN

BY DASH & DOT LINES USING

FIREWALL SEALANT. SEALANT

MUST COVER STRUCTURE AND

ATTACHING HARDWARE IN

AREA SHOWN BY MIN. OF .12

INCH. (TYP 4 PLACES)

'DIMENSIONS SHOWN ARE AP

PROXIMATE AND FOR REF

ONLY.

ATTACHING POINT

MOUNT

ENGINE

Engine Mount Inspection
Figure 202

3883

2.70"

VIEW LOOKING DOWN

VIEW LOOKING UP

REMOVE SEALANT FROM

SHADED AREAS AND INSPECT

FOR CRACKS (UPPER ATTACH

POINTS ONLY).

**REMOVE SEALANT FROM
BOLT HEADS & NUTS & IN

SPECT FOR CONDITION,
LOOSENESS OF MOUNTING

AND PROPER SAFTEYING (UP

PER AND LOWER ATTACH

POINTS)

71-2-1

Page 205
Dec 10/77



I#^

GRUMMAN AOWIII^OOi&IFa AWbATW3®&
GA-7/COUGAR

MAINTENANCE MANUAL

AIR INDUCTION SYSTEM - DESCRIPTION/OPERATION

General (See Figure 201.)

The air induction system consistsof an airbox assembly mounted to the carburetor just aft of the engine.The
air box is controlled from the cockpit to allow heated or unheated filtered ram air to be transferred to the
carburetor. Outside unheated air is transferred to the air box assembly from the right-hand aft baffle assembly
by means of an air duct. Heated air is transferred to the carburetor from the heater-muffler exhaust system. A
replaceable air filter is located in the air box assembly.

71-6-1
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AIR INDUCTION SYSTEM - MAINTENANCE PRACTICES

Removal/Installation of Air Induction System

A. RemoveAir Induction System (See Figure201.)

(1) Remove air duct (1) by removing two clamps (2).

(2) Disconnect heated airduct (3) from air boxassembly (4) by removing clamp (5).

(3) Disconnect propeller control (6) from propeller govemor and remove propeller control from air
box assembly bracket. (Refer to Chapter 61.)

(4) Disconnect throttle control (7) from carburetor and remove throttle control from air box assem
bly bracket. (Refer to Chapter 73.)

(5) Disconnect carburetor heat control(8) from air box assembly. (Referto Chapter30.)

(6) Remove bracket (9) securing mixture control (10) and carburetor heat control (8) to air box
assembly by removing two bolts (11) and two washers (12).

(7) Remove safety wire, four screws (13), four washers (14), and gasket (15) from carburetor and
carburetor adapter (16) and remove adapter and airboxassembly.

(8) Remove the remaining six bolts (11) and washers (12)and separate carburetor adapter (16) and
seal (17) from air box assembly.

(9) Loosen doorclamp (18) securing airbox assembly door (19)and remove filter assembly (20).

B. Cleaning, Inspection, and Repair of Air Induction System (See Figure 201.)

(1) Clean airboxassembly (4)and airduct (1) using compressed air.

(2) Inspect air box assembly for damaged or worn valves, loose or missing rivets, wom or damaged
door clamp (18), missing or damaged nutplates (22)andobvious damage.

(3) Inspect air duct (1) for deterioration and damage.

(4) Inspect filter assembly (20)fordamage and for foreign material.

(5) Replace damaged or worn valves (21).

(6) Replace loose or missing rivets inair box assembly.

(7) Replace missing or damaged nutplates (22).

(8) Replacedamaged air duct (1).

(9) Replace filter assembly (20) ifdamaged or50 percent covered with foreign material.

71-6-1
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1. Air Duct 13. Screw

2. Clamp 14. Washer

3. Heated Air Duct 15. Gasket

4. Air Box Assembly 16. Adapter
5. Clamp 17. Seal

6. PropellerControl 18. Door Clamp
7. Throttle Control 19. Door

8. Carburetor Heat Control 20. Filter Assembly
9. Bracket 21. Valves

10. Mixture Control 22. Nutplates
11. Bolt 23. Carburetor

12. Washer

Air Induction System Removal/lnstallatioi
Figure 201

DETAIL A

71G72^I
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C. Install Air Induction System (See Figure 201.)

(1) Install filter assembly (20) and secure air box assembly door (19) by tightening door clamp (18).

(2) Position seal (17) and carburetor adapter (16) to air box assembly and install six bolts (11) and
washers (12). Donot install two boltsand washers securing bracket for controls.

(3) Position gasket (15) and air box assembly to carburetor (23) and install four screws (13) and four
washers (14). Safety screws with safety wire.

(4) Position bracket (9) securing mixture control (10) and carburetor heat control (8) to air box
assembly and secure bracket usingremaining two bolts (11) and washers (12).

(5) Connect carburetor heatcontrol (8) to airbox assembly. (Refer to Chapter 73.)

(6) Route throttle control (7) through air box assembly bracketand connect to carburetor. (Refer to
Chapter 73.)

(7) Route propeller control (6) through air box assembly bracket and connect to propeller govemor.
(Refer to Chapter61.)

(8) Connect heatedairduct (3) to airbox assembly using clamp (5).

(9) Connect airduct (1) to air box assembly and to right-hand aft baffle using clamps (2).

71-6-1
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ENGINE BAFFLES - DESCRIPTION/OPERATION

General

The engine baffles are made from sheet aluminum with rubber-asbestos composition seal at points of contact
with the engine cowling. The baffles areattached to the engine and direct the cooling airaround the engine to
provide optimum engine cooling. The complete baffles arc composed of several segments. This provides for
easy removal and replacement of any singlesegment.
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ENGINE BAFFLES - MAINTENANCE PRACTICES

Removal/Installation of Engine Baffles

A. Remove Engine Baffles (See Figure 201.)

(1) Remove upper and lower cowl assemblies. (Refer to 71-1-1.)

NOTE: If all baffle assemblies are not to be removed, disconnect only the items necessary to
remove a specific baffle assembly.

(2) Disconnect upper spark plug leads from spark plugs and pull ends through rear baffle assemblies.

(3) Disconnect manifold pressure line at each side of the left rear baffle assembly. If left rear baffle
assembly is to be replaced, remove bulkhead connector.

(4) Disconnect air duct from aft side of right-hand rear baffle assembly.

(5) Disconnectclamp securing electrical wires to front center baffle assembly.

(6) Disconnectsprings on underside of enginesecuring front and rear baffle assemblies to intercylinder
baffle assemblies (part of basic engine).

(7) Remove screwsand bolts as necessary to remove individual baffle assemblies.

B. Cleaning, Inspection, and Repairof Engine Baffle Assemblies

WARNING: USE SOLVENTS IN A WELL-VENTILATED AREA. AVOID BREATHING FUMES.

KEEP AWAY FROM FLAMES.

(1) Clean baffle assemblies with a suitablecleaning solvent and wipe dry wilh a clean cloth.

(2) Inspectbaffle assemblies for cracks and loose or missing rivets.

(3) Inspect seals for deterioration,damage, and security.

(4) Inspect grommets for wear and deterioration.

(5) Repair all defects to prevent further damage. Replace loose and missing rivets.

(6) Replace damaged seals or replace metal stitching if seals are loose.

(7) Replace grommets if worn or damaged.

C. Install Engine Baffle Assemblies

(1) Install baffle assemblies, usingscrews and bolts.

(2) Connect springs on underside of engine securing front and rear baffle assemblies to intercylinder
baffle assemblies.

71-6-2
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Engine Baffle Assemblies Reinoval/lnstallation
Figure 201
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(3) Connect clamp securing electrical wires to front center baffle assembly.

(4) Connect airduct to aft side of right-hand rear baffle assembly.

(5) Ifremoved, install bulkhead connector on left rear baffle assembly. Connect manifold pressure line
to each side of bulkhead connector.

(6) Pull spark plug leads through rear baffle assemblies and connect tospark plugs.

(7) Install upper and lower cowl assemblies. (Refer lo 71-1-1.)
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ENGINE DRAINS - DESCRIPTION/OPERATION

1. General

All drain lines are routed overboard through openings in the bottom of the lower cowl assembly.

The engine breather line is a flexible line attached to the breather vent port in the top of the engine. The
breather prevents an excessive pressure buildup inside the crankcase.The flexible line is extended by a piece of
aluminum tubing attached to the flexible line with a springclamp.

The fuel pump line is a clearplasticline attached to the fuel pump vent by a springclamp.

The air box assembly drain line is a clear plastic line connected to the low end of the airbox assembly.The
drain line is used to exit accumulated moisture.

71-7-1
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ENGINE FUEL AND CONTROL
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ENGINE FUEL AND CONTROL - DESCRIPTION/OPERATION

1. General

The engine fuel and control system consists of the units and components which deliver metered fuel to the
engine. These items include the carburetor, fuel priming system, fuel controb, and fuel pressure indicating
system.

73-0
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CARBURETOR - DESCRIPTION/OPERATION

General

Each of the engines is equipped with a single-barrel, float-type carburetor, which'incorporates an idle cutoff
mechanism and a manual mixture control. The carburetor is mounted horizontally on the rearof the engine.

73-1-1
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CARBURETOR - MAINTENANCE PRACTICES

Removal/Installation of Carburetor

A. Remove Carburetor (See Figure 201.)

(1) Place fuel selector valve in the OFF position.

(2) Remove upper andlower cowlassemblies. (Refer to Chapter 71.)

WARNING: WHEN FUEL PRESSURE LINES ARE DISCONNECTED, SOME FUEL SPILL
AGE MAY OCCUR. TAKE PROPER PRECAUTIONS TO PREVENT FIRE
HAZARD DUE TO SPILLAGE.

(3) Disconnect fuel pressure line from carburetor. Plug pressure line.

(4) Disconnect throttle control and mixture control from carburetor.

(5) Remove bolts and washers securing bracket and carburetor adapter to air box assembly.

(6) Remove safety wire, four screws, and washers securing adapter tocarburetor and remove adapter,
gasket,and seal.

(7) Remove four nuts and washers securing carburetor to engine and remove carburetor and gasket.

B. InstallCarburetor (See Figure 201.)

NOTE: Ensure that all mating surfaces of the carburetor, engine, carburetor adapter, and air box
assembly are smooth and clean and that all traces ofold seal and gaskets have been removed.

(1) Position new gasket and carburetor on engine and secure with washers and nuts.

(2) Position new gasket and carburetor adapter on carburetor and install four screws and washers
securing adapter to carburetor. Safety-wire the screws with safety wire.

(3) Position new seal between carburetor adapter and air box assembly and position control bracket.
Install eight bolts and washers securing adapter and control bracket to air box assembly.

(4) Connect throttle control and mixture control to carburetor.

WARNING WHEN FUEL PRESSURE LINES ARE UNPLUGGED, SOME FUEL SPILL-
AGE MAY OCCUR. TAKE PROPER PRECAUTIONS TO PREVENT FIRE
HAZARD DUE TO SPILLAGE.

(5) Unplug pressure line and connect to carburetor.

C. Adjust Carburetor (Idle Speed and Mixture Adjustment)

Refer to 73-2-1 for idle speedand mixture adjustment.
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MIXTURE CONTROL

NUT

WASHER
BOLT

Carburetor Removal/Installation
Figure 201

THROTTLE CONTROL

WASHER

SCREW

WASHER

73G72-1
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FUEL PRIMER SYSTEM - DESCRIPTION/OPERATION

1. General

Each engine isequipped with a four-cylinder primer system. Fuel is injected directly into the cylinder intake
system of each engine by a primer solenoid valve located in each wing nacelle. Both primer solenoid valves are
controlled by the same primer switch which is located on the lower left instrument panel. Fuel is transferred
from the primer solenoid valve through a copper primer line which connects to the engine primer lines at the
rear of the engine.
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FUEL PRIMER SYSTEM - TROUBLESHOOTING

Troubleshooting the Fuel Primer System

TROUBLE PROBABLE CAUSE REMEDY

Both engines fail to prime. Tripped circuit breaker. Reset circuit breaker.

Defective primer switch. Replace defective switch.

Defective wiring to switch -
no voltage.

Check wiring for security -
check wiring with ohmmeter and
repair as necessary.

One engine fails to
prime.

Defective wiring to primer
solenoid valve.

Check wiring with ohmmeter
and repair as necessary.

Defective primer solenoid
valve.

Replace defective valve.

Clogged or damaged primer
lines.

Clean or replace primer
lines.

73-1-2
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FUEL PRIMER SYSTEM - MAINTENANCE PRACTICES

Removal/Installation of Fuel PrimerSystem

A. Remove Primer Switch

CAUTION: ENSURE THAT MASTER SWITCH IS IN OFF POSITION PRIOR TO REMOVAL OF

PRIMER SWITCH.

(1) Remove knurl nut from primer switch on front of instrument panel.Slide switch from instrument
panel.

CAUTION: TAG OR LABEL ALL WIRING PRIOR TO REMOVAL FOR REFERENCE ON

INSTALLATION.

(2) Remove wiring from primer switch.

B. Install Primer Switch

CAUTION: ENSURE THAT MASTER SWITCH IS IN OFF POSITION DURING INSTALLATION OF

PRIMER SWITCH.

(1) Connect wiring to primer switch.

(2) Position primer switch on instrument panel andsecure with knurl nut.

C. Remove Primer Solenoid Valve

CAUTION: ENSURE THAT MASTER SWITCH IS IN OFF POSITION PRIOR TO REMOVAL OF
PRIMER SOLENOID VALVE.

(1) Disconnect solenoid valve wiring at splices just below valve.

WARNING: WHEN FUEL UNES ARE DISCONNECTED, SOME FUEL SPILLAGE MAY
OCCUR. TAKE PROPER PRECAUTIONS TO PREVENT FIRE HAZARD DUE
TO SPILLAGE.

(2) Disconnect primer line from bottom of solenoid valve. Plug primer line.

(3) Remove screw securing clamp at top of solenoid valve.

(4) Remove solenoid valve from tee in fuel line. Plug fuel line.

D. Install Primer Solenoid

WARNING: WHEN FUEL LINES ARE UNPLUGGED, SOME FUEL SPILLAGE MAY OCCUR.
TAKE PROPER PRECAUTIONS TO PREVENT FIRE HAZARD DUE TO SPILL

AGE.

(1) Remove plug from fuel line tee andinstall solenoid valve on tee.

(2) Install clampat top of solenoid valve andsecure with screw.
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(3) Remove plug from primerline and connect primerline to solenoid valve.

(4) Connect solenoid valve wiring.

E. Removal/Installation of Fuel PrimerUnes (See Figure 201.)

Since the fuel primer lines are composed of standard aircraft tubing and fittings, removal andinstallation
is merely the use of standard maintenance practices observing allWARNINGS and CAUTIONS.

F. Cleaning of Fuel Primer Lines

WARNING: USE SOLVENT IN A WELL VENTILATED AREA. AVOID BREATHING FUMES.

KEEP AWAY FROM FLAMES.

Prior to installation, clean primer lines by passing Stoddard solvent or equivalent through them and then
air dry.

G. Operational Check of Fuel Primer System

WARNING: WHEN FUEL LINES ARE DISCONNECTED, SOME FUEL SPILLAGE MAY
OCCUR. TAKE PROPER PRECAUTIONS TO PREVENT FIRE HAZARD DUE TO

SPILLAGE.

(1) Disconnect fuel primer line from engine primer line tee at rearof engine, ensuringthat a suitable
container is on hand to catch fuel spillage.

(2) Operate fuel primer system as follows:

(a) Station someone to observe fuel flow from primer line and to catch fuel flow.

(b) Ensurethat throttle control is in OFF position.

(c) Positionmaster switch to the ON position.

(d) Position electric fuel pump switch to the ON position.

(e) Position fuel primer switch to the prime position.

(f) Ensure that fuel flows from primerline.

(g) Return all switches to the OFF position.

(3) Connect primer line to engine primer line tee at rearof engine.
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Fuel Primer Lines Removal/Installation
Figure 201
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FUEL CONTROLS - DESCRIPTION/OPERATION

1. General

The fuel controls consist of a throttle control and a mixture control for each of the engines. The throttle
control handles and the mixture control handles are located on the control quadrant in the cockpit. Each
control handle is connected to the carburetor by means of a flexible control cable assembly.

The throttle control regulates the power output of the engine by controlling the amount of the fuel/air
mixture that moves into the engine cylinders. The engine manifold pressure is controlled by the throttle
setting.

The mixture 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 cruisingaltitude.
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FUEL CONTROLS - MAINTENANCE PRACTICES

Removal/Installation of Fuel Controls

NOTE: The throttle control and the mixture control for each engine is basically removed and installed in
the same manner. Therefore, removal and installation procedures are given for only one of the
controls.

A. Remove Control Cable Assembly

(1) Remove seat and interior furnishings as required to gain access to the control routing from back
side of control quadrant to where control cable assembly enters the wing. (Refer to Chapter 25.)

(2) Remove the two forward access panels from underside of wing between the fuselage and the wing
nacelle.

(3) Remove access panel from underside of wing nacelle.

(4) Remove upper and lower engine cowl assemblies. (Refer to Chapter 71.)

(5) Disconnect control cable from carburetor and remove fitting from end of cable.

(6) Slide the two protective seals from control cable.

(7) Remove retainer nut and washer securing control cable to bracket and slide cable from bracket.

(8) Remove remaining retainer nut that secures control cable to bracket; from wing nacelle, pull cable
through firewall.

(9) Disconnect control cable from control handle by removing cotter pin, washers, and clevis pin.
Remove rod end and locknut from cable.

(10) Remove three screws and washers securing clamp on control quadrant.

(11) Slide the two protective seals from control cable.

(12) Remove ties securingcontrol cable to other cables in the cockpit area.

(13) From access openings in underside of wing, loosen the three clamps so Ihat control cable ran be
pulled from the cockpit to wingnacelle access.

B. Install Control Cable Assembly

NOTE: If new control cable is being installed, remove the protective seals, nuts, and washers from
control cable.

(I) From wing nacelle access opening, route control cable through the lliree clamps in wing forward
section lo the back side of control quadrant. Route other end of cable through firewall of wing
nacelle.
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(2) Install one retainer nut on control cable that secures cable to bracket at rear of carburetor and
route cable through bracket. Install washer and remaining retainer nut securing cable to bracket.

(3) Install the protective seals on each endof control cable (larger seal first).

(4) Position control cable in clamp on back side of control quadrant and secure clamp with three
screws and washers.

(5) Tighten the three clamps securing the control cable in wing forward section, making sure that all
cables and lines in clamps are properly seated.

(6) Install suitable ties to securecontrol cable to control cable bundle in cockpit.

(7) Install locknut and rod end on end of control cable at backside of control quadrant and connect
rod end to control handle using clevis pin, washer, and cotter pin. Ensure that control handle
mates within 0.06 (1/16) inch alignment with control handle of other engine.

(8) Install locknut and fitting on carburetor end of control fitting.

(9) Advance control handle forward on control quadrant to within 0.12 (1/8) inch minimum from end
of slot.

(10) Position lever arm on carburetor as follows:

(a) Position throttle lever arm against the full open stop.

(b) Position mixture lever arm to the full rich position.

(11) With control handle in position outlined in Step (9) and lever arm in position outlined in Step
(10), adjust fitting on end of control cable to align with hole in lever arm and connect control
cable to carburetor.

CAUTION: ENSURE THAT THREAD ON CONTROL CABLE COVERS INSPECTION HOLE IN

END FITTING. IF INSPECTION HOLE IS NOT COVERED, ADJUST RETAINER
NUTS AT BRACKET TO OBTAIN MORE THREAD ENGAGEMENT.

(12) Check thread engagement to ensure that inspection hole in end fitting is covered. Adjust retaining
nut at bracket as required.

(13) Secure locknut at control cable end fitting.

(14) Move control handle through full travel and check for 0.12 (1/8) inch "pinch" at both ends of
travel.

(15) Operate engine and check the throttle control and/or mixture control for proper operation. (Refer
to Pilot's Operating Handbook.)

(16) Shut down engine. Correct any adjustments.
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(17) Install lowerand uppercowling. (Refer to Chapter 71.)

(18) Install access panels to underside of wingand wing nacelle.

(19) Install interior furnishings andseat that was removed foraccess to control cable routingin cockpit.

Adjustment of Carburetor (Idle Speed and Mixture Adjustment)

A. Adjust Carburetor

(1) Remove upper cowl assembly. (Refer lo Chapter 71.)

(2) Preform a normal engine warmup until oil temperature has stabilized (75°F minimum). (Refer to
Pilot's Operating Handbook.)

(3) With engine operating at 1800 rpm, check for normal magneto rpm drop (175 rpm maximum drop
with no more than 50 rpm difference between magnetos).

(4) Set the throttle stop idle speed adjustment screw on carburetor so that the engine idles at 600 to
650 rpm.

(5) With a smooth and steady motion, pull mixture control towards the idle cutoff position and
observe the tachometer for any change in rpm. Return the mixture control to the full rich position
prior to engine cutting out. An increase of more than 50 rpm while "leaning out" indicates an
excessively rich idle mixture. An immediate decrease in rpm indicates the idle mixture is too lean.

(6) If the procedure in Step (5) indicates the fuel mixture is too rich or too lean, turn the idle mixture
screw in the carburetor to obtain the necessary correction, and repeat Step (5).

(7) Each time the idle adjustment is changed, run the engine up to 2000 rpm before proceeding with
the next rpm check.

(8) Check engine idle speed and if necessary, make final adjustments to obtain correct idle speed.

(9) Shut down engine.

(10) Install upper cowl assembly. (Refer to Chapter 71.)
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FUEL PRESSURE INDICATING SYSTEM - DESCRIPTION/OPERATION

1. General

The fuel pressure indicating system consists of a fuel pressure gauge, fuel pressure transducer, associated
wiring,and pressure line for each engine.

The fuel pressure gauges are mounted in the instrument cluster assembly on the instrument panel. (Refer to
Chapter 28.)

The fuel pressure transducer is located at the rear of the engine and is connected to the engine driven fuel
pump by a flexible fuel pressure line. Tlie fuel pressure transducer sends electrical current to the fuel pressure
gauge.
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FUEL PRESSURE INDICATING SYSTEM - MAINTENANCE PRACTICES

1. Removal/Installation of Fuel Pressure Gauge

Refer to Chapter 28 for removal and installation of fuel pressure gauge.

2. Removal/Installation of Fuel PressureTransducer

A. Remove Fuel Pressure Transducer

NOTE: Prior to removal of fuel pressure transducer, determine if transducer is defective. (Refer to
troubleshooting in Chapter 28.)

(1) Remove upper cowl assembly. (Refer to Chapter 71.)

CAUTION: TAG OR LABEL ALL WIRING PRIOR TO REMOVAL FOR REFERENCE ON

INSTALLATION.

(2) Tag and disconnect wires from fuel pressure transducer.

WARNING: WHEN FLEXIBLE FUEL LINES ARE DISCONNECTED. SOME FUEL SPILL

AGE MAY OCCUR. TAKE PROPER PRECAUTIONS TO PREVENT FIRE

HAZARD DUE TO FUEL SPILLAGE.

r(3) Disconnect fuel pressure line from fuel pressure transducer.

(4) Remove fuel pressure transducerand braided strap by removing screw and washer from clamp.

B. Install Fuel Pressure Transducer

(1) Position fuel pressure transducer and braided strap and secure using screw and washer through
clamp. Ensureclamp is tight for positive ground.

WARNING: WHEN FLEXIBLE FUEL LINES ARE UNCAPPED, SOME FUEL SPILLAGE

MAY OCCUR. TAKE PROPER PRECAUTIONS TO PREVENT FIRE

HAZARD DUE TO FUEL SPILLAGE.

(2) Remove plug from fuel pressure lineand connect to fuel pressure transducer.

(3) Connect wires to fuel pressure transducer.

(4) Operate engine and obsene fuel pressure gauge for normal indication. (Refer to Pilot's Operating
Handbook.)

(5) Shut down engine.

(6) Install upper cowl assembly. (Refer lo Chapter 71.)
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IGNITION SYSTEM - DESCRIPTION/OPERATION

General

The ignition system components generate, control, and distribute an electrical current to ignite the fuel-air
mixture in the cylinders. The engine dual-ignition system consists of the magnetos, shielded harness, spark
plugs, and individual magneto switches. Tlie magnetos are a sealed, lightweight type requiring no internal
adjustments. Timing the magneto to the engine is the only adjustment required. Each lead of the ignition
harness can be removed separately. The magneto switches are located on the lower left-hand side of the
instrument panel.
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MAGNETO - DESCRIPTION/OPERATION

The magnetos supply the electrical current to the spark plugs which in turn ignite the fuel-air mixture in the
cylinders. The magnetos arc a scaled, lightweight type requiring no internal adjustments. Timing the magneto
lo the engine is the only adjustment required.

The GA-7/Cougar engines are designed to start on the left magneto. The left magneto (only) has impulse
coupling.
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MAGNETO - MAINTENANCEPRACTICES

I. Removal/Installation of Magneto

A. Removal of Magneto

WARNING: DURING ALL MAGNETO MAINTENANCE, TAKE PROPER PRECAUTIONS TO
MAKE SURE THE ENGINE CANNOT FIRE OR START WHEN THE PROPELLER
IS MOVED.

(1) Remove engine cowling.

(2) Disconnect the magneto ground wire ("P" lead) and shielding terminal.

(3) Remove the distributor cap assembly.

(4) Remove the mounting lugs and withdraw the magneto.

NOTE: Make anote ofthe approximate angle the magneto makes with the engine centeriine as
an aid in its subsequent installation.

B. Installation of Magneto

(1) Rotate the propeller in the normal direction of rotation until No. 1cylinder enters its compression
cycle.

NOTE: To determine if the No. 1 cylinder is in the compression cycle, remove the top plug
from the No. t cylinder and place thumb over the port. As the piston approaches the
end of the compression stroke, a positive pressure will try toforce the thumb off the
port.

(2) Continue tuming the propeller in the normal direction of rotation until the 25 degree advance
timing mark on the forward face ofthe flywheel becomes aligned with the small hole drilled in the
head of the starter casing. Alternate method is toalign the 25 degree advance mark on the back of
the flywheel with the crankcase parting line. At this point, the engine is ready to receive the
magnetos. (See Figure 201.)

NOTE: Starter ring gear may be marked at 20 degrees and 25 degrees. Consult engine data
plate for correct timing mark for your installation.

(3) Remove the plug from the bottom ofthe magneto. (See Figure 202.)

NOTE: In order to rotate the magneto incorporating an impulse coupling, depress thepawl on
the impulse coupling with the finger.

(4) Rotate the magneto shaft until a spark occurs from No. 1 lead (hold screwdriver close to No. 1
lead while turning the shaft). As soon as the spark occurs, slowly reverse direction until the timing
hole in the rotor iscentered in the plug opening. (See Figure 202.)
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TIMING HOLE

CRANKCASE PARTING LINE

25° MARK

FRONT VIEW REAR VIEW

Advance Timing Alignment
Figure 201

TIMING HOLE

MagnetoTiming Hole
Figure 202
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NOTE: Failure to spark check the No. 1 position leaves the possibility of the magneto being
180 degrees out of phase. The timing hole appears in the plug opening twice for every
complete firing cycle.

(5) Insert a pin (0.093 inch diameter) into the timing hole in order to keep the rotor in the timed
position.

(6) Position the magneto into the crankcase at the approximate angle noted on removal. Be sure
gasket is installed behind the magneto mounting flange.

(7) Install the attach clip over the magneto mounting flange and tighten Ihe nut finger-tight.

NOTE: Install the magneto with the impulse coupling on the left side.

(8) Install the second magneto in the same manner as described in steps (3) through (7).

CAUTION: DO NOT ROTATE THE PROPELLER WITH THE PIN STILL INSTALLED IN THE
MAGNETO TIMING HOLE.

(9) Final timing should be accomplished with a timing light. Using a battery-powered liming light,
attach the positive leads to the magneto ground terminal, and the negative leads to any unpainted
portion of the engine.

(10) Remove the pins from the magnetos.

(11) 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.

NOTE: Some timing lights operate in the reverse manner as described above. The lights come
on when the breaker paints open. Check timing light instructions.

(12) Repeat this process for the other magneto.

(13) 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 20 degree or 25 degree (depending on installation) advanced
timing mark aligns with the hole in the starter casing. Atthis point, both lights should
go on simultaneously. When timing the magneto to the engine, amaximum tolerance
of + 2 degrees is allowable.

(14) Tighten the magneto mounting nut and torque to 150 inch-pounds and install magneto ground
wire and shieldingterminal.
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(15) When the magneto shows an excessive rpm loss or has reached a total of 900 hours, whichever
comes first, the magneto should be retumed to the 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 incorporating the impulse
coupling, care should be exercised whenreassembling, not to overtighten. The recom
mended torque is 156 inch-pounds. Torque may be increased to line up hole with slot
in nut.

(16) Replace engine cowling.
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IGNITION DISTRIBUTION - DESCRIPTION/OPERATION

General

The ignition distribution is adual system. The output of each magneto is applied to all four cylinders. The
ignition distribution system consists ofthe leads, from the magnetos, and the spark plugs. Each lead is shielded
and can be removed separately.

74-2-1

Page 1
July 15/77



Jj^N

GRUMMAN /^Mld^O©/®^ /@MOi@iYOls)(N]

GA-7/COUGAR

MAINTENANCE MANUAL

IGNITION DISTRIBUTION - MAINTENANCE PRACTICES

Inspectionof Ignition Distribution System Components

A. Check magneto harness for security of mounting clamps, tight connections, and frayed shielding.

WARNING: USE SOLVENTS IN A WELL VENTILATED AREA. AVOID BREATHING FUMES.

KEEP AWAY FROM FLAMES.

B. Examine spark plug lead shielding, compression springs, and ceramics for corrosion and deposits. If this
condition exists, clean the leads and ceramicswith a clean cloth moistened with methyl ethyl ketone.

NOTE: If lead has been disassembled, see Figure 201 for correct arrangement at reassembly.

C. Remove and check spark plugs for proper gap and evidence of fouling. Clean and regap plugs if neces
sary. (See latest revision of Lycoming Service Instruction No. 1042.) Plugs should be rotated upper-to-
lower every 100 hours of plug service,or sooner if lead fouling occurs.

D. Check magnetos to engine timing. If necessary, time the magnetos to the engine. The magneto-to-engine
timing check should be made every 100 hours.

Removal/Installation of Ignition Distribution System Components

A. Remove Ignition Harness.

(1) Remove engine cowling.

(2) Tag or identify each lead for reference at installation.

(3) Disconnect harness leads at spark plugs.

(4) Remove clampssecuring the harness to the cylinder head.

(5) Remove harness ties to engine mount.

(6) Remove plastic ties as necessary to separateharnessleads.

(7) Remove attaching screws from magneto caps.

(8) Remove the magneto capsand harness asan assembly.

B. Install Ignition Harness.

(1) Route ignition harness leads as shown in Figure 202. (For alternate ignition lead routing, see
Lycoming Service Instruction No. 1294.)

(2) Install ignition harnessleadsand magneto caps on magnetos.

(3) Connect ignition harness leads to spark plugs. Tighten nut finger-tight plus one-fourth turn.
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SPARK PLUG END

74G72-3

NOTE: Refer to Slick Electro pamphlet (Form No. 1009-5M-8-68) for assembly instructions
and tool requirements. Slick Electro Inc., 530 Blackhawk Park Avenue, Rockford, III.
61101.

Magneto Lead Disassembly/Assembly
Figure 201

(4) Install plastic ties on harnessas necessary.

(5) Install clamps securing ignition leads to cylinder heads as necessary.

(6) Secure ignition harness to engine mount as necessary.

(7) Remove identification tags installed prior to removal.

(8) Replaceengine cowling.

Remove Spark Plugs.

(1) Remove engine cowling.

(2) Disconnect ignition leads from spark plugs.

(3) Remove spark plugs.

Install Spark Plugs.

NOTE: Ensure spark plugs are correctly gapped before installing.

(I) Apply anti-seize compound on allbut first two threads of the spark plug.
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Ignition System Schematic
Figure 202

(2) Install spark plugsand torque to 360 to 420 inch-pounds.

(3) Attach ignition leads to spark plugs. Tighten nut finger-tight plus one-fourth turn.

(4) Replace engine cowling.
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ENGINE INDICATING SYSTEM - DESCRIPTION/OPERATION

Because of the simplicity of the engines installed in the GA-7/Cougar aircraft, only alimited number ofengine
indicating instmments are required. Most ofthe engine indicating instmments are discussed in their specifically
related system chapters. This chapter covers the tachometer, cylinder head temperature, mamfold pressure,
and exhaust gas temperature (EGT) indicating systems. The exhaust gas temperature (EGT) indicating is an
optional item.

ENGINE INSTRUMENT MARKINGS

Tachometer

Green Arc (Normal Operating Range)
Red Radial Line (Maximum)

2000 to 2700 RPM

2700 RPM

Manifold Pressure Range 10 to 35 in. Hg.

Cylinder Head Temperature
Green Bar

Red Radial Line (Never Exceed)
White Radial Line

200T to 500°F

500°F

200°F and 300T

774)
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TACHOMETER SYSTEM - DESCRIPTION/OPERATION

I. General (See Figures I and 2.)

The tachometer is an electrically operated indicator, mounted on the lower center of the instrument panel.
The tachometer is a dual indicator which indicates the revolutions per minute (rpm) of each engine. The
tachometer is electrically connected to a tach generator mounted on the firewall in each engine nacelle. The
tach generators are connected to the engines by flexible cables. Tlie tach generator rotates at the rate the
crankshaft revolves in rpm and produces electrical impulses that are applied to the tachometer. The
tachometer is calibrated in hundreds of rpm.

The tachometer provides the pilot with throttle control information necessary in making required power
settings and adjustments for takeoff, climb, cruise, and descent. Tlie tachometer is also used when making
magneto checksand for maintenance checksof the engine.

The tachometer dial is color coded for easy interpretation. The green arc on the face of the instrument
indicates the normal, safe operating range of the engine. The red line is the maximum allowable rpm.

A drop in engine rpm could be an indication of carburetor ice buildup.

LEFT

ENGINE

RIGHT

ENGINE

Dual Tach Indicator

Figure 1
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TACHOMETER SYSTEM - TROUBLESHOOTING

TROUBLE PROBABLE CAUSE REMEDY

No rpm indication from
either engine.

Master switch open. Close switch.

Tachometer circuit breaker

open or defective.
Close or replace circuit
breaker.

Tachometer defective. Replace tachometer.

No indication from right
engine.

*

Right engine tach generator
defective.

Replace tach generator.

Flexible cable from engine
to tach generator defective.

Replace flexible cable.

Defective electrical wiring. Repair wiring. "^

Tachometer defective. Replace tachometer.

No indication from left

engine.
Left engine tach generator
defective.

Replace tach generator.

Flexible cable from engine
to tach generator defective.

Replace flexible cable.

Defective electrical wiring. Repair wiring.

Tachometer defective. Replace tachometer.
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TACHOMETER SYSTEM MAINTENANCE PRACTICES

1. Removal/Installation of Tachometer

A. Removal of Tachometer

(1) Disconnect tachometer electrical cable on rear of instruineiit.

(2) Remove four mounting screws and remove tachometer from instrument panel.

B. Installation of Tachometer

(1) Place tachometer in position on instruineiit panel and secure with four screws.

(2) Connect electrical cable to rearof tachometer.

2. Removal/Installation of Tach Generator -fl

A. Removal of Tach Generator (See Figure 201.)

NOTE: A tach generator is mountedon the firewall of each engine nacelle.

(1) Remove upper engine cowling.

(2) Disconnect flexible cable from tach generator.

(3) Disconnect tach generator electrical wires from engine nacelle plug.

(4) Loosen the two screws from clamp around lach generator.

(5) Remove tach generator.

B. Installation of Tach Generator (See Figure 201.)

(1) Place tach generator inside clamp and connect flex cable. Tighten the two screws to secure the
clamp.

(2) Connect the electrical wires from the tach generator to the engine nacelle plug.

(3) Connect the flexible cablebetween tach generator and engine.

(4) Replace upper engine cowling.

77-1-1
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DETAIL A

Tach Generator and Flexible Cable - Removal/Installation
Figure 201
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MANIFOLD PRESSURE SYSTEM - DESCRIPTION/OPERATION

1. General (See Figure 1.)

The dual manifold pressure gauge is a vapor proof, absolute pressure type instmment calibrated from 10 to 35
inchesof mercury. The manifold pressure is picked up from number four cylinderof eachengine.

>; !f

w v:.--

• \

•»

/*>•

\ •

•v.*

:::3

\

DETAIL A

Manifold Pressure System
Figure 1
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MANIFOLD PRESSURE SYSTEM - TROUBLESHOOTING

t. Troubleshooting the Manifold Pressure System

TROUBLE PROBABLE CAUSE REMEDY

Excessive error at existing
' barometric pressure.

Pointer shifted. Replace instrument.

Excessive error when engine
is running.

Line leaking. Tighten line connections.

Sluggish or jerky pointer
movement.

Defective instrument. Replace instrument.

Dull or discolored markings. Age. Replace instmment.

Incorrect reading. Moisture or oil in line. Disconnect lines at in

stmment and blow out.
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MANIFOLD PRESSURE SYSTEM - MAINTENANCE PRACTICES

1. Removal/Installation of Manifold Pressure Gauge

A. Removal of Manifold PressureGauge

NOTE: In the following procedure, tag each hose to aid in reinstallation.

(1) Disconnect the two pressure lines from the rearof the manifold pressure gauge.Cover the ends of
the hoses to prevent foreign matter from entering the hoses.

(2) Remove the four screws securing the manifold pressure gauge to the instrument panel.

(3) Remove manifold pressuregauge.

B. Installation of Manifold Pressure Gauge

(1) Place manifold pressure gauge in position on instrument panel and secure with four screws.

NOTE: In the following procedure, ensure the right and left engine hoses are connected to
their respective inputs.

(2) Connect the two pressure lines to the rear of the gauge.

2. Removal/Installation of Manifold Pressure Lines

The manifold pressure gauge is connected by both rubberand metal tubing to each engine.The rubber tubing
is fastened to its connections by spring clamps. When installing or replacing the metal tubing, seal the
connections with M1L-T-5544 Graphite-Petroleum or equivalent sealant. Apply to male threads only and
always omit the first two threads.
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ENGINE TEMPERATURE INDICATING SYSTEM - DESCRIPTION/OPERATION

Two of the instruments used to indicate engine operating temperatures are the cylinderhead and exhaust gas
temperature (EGT) indicators. The EGT indicator islocated onlower left center of the instrument panel. The
cylinder head temperature indicators are located in the instmment cluster on the right side of the instrument
panel.

The use of these indicators aid the pilot in setting the most economical fuel-air mixture for cruising flight at a
power setting of 75 percent or less.

2. Cylinder Head Temperature Indicator(See Figure 1.)

There are two cylinder head temperature indicators, one for each engine. This instmment measures the
cylinder head temperatureusinga sensor located in a cylinder head.The cylinder head used is the hottest head
in normal operation. The engines in the GA-7/Cougar use cylindernumber three. This indicator is electrical
and is wired through a circuit breakermounted on the instmment panel.

3. Exhaust GasTemperature (EGT) Indicator (Optional) (See Figure 2.)

This indicator, which is commonly referred to as EGT, is used to aid the pilot in setting the economical fuel-air
mixture for cruising flight at a power setting of 75 percent or less. It is a sensing device that monitors the
temperature of exhaust gases leaving the enginecylinders. The temperaturesensoris placed in the exhaust pipe
of cylinder number three.

L ENGINE
CYL HD TEMP

LEFT HYING
ROOt

LEFt

ENG NACELLE

^» >—7EC2A20- 2 2 — 7EC2B20 12 2 7

R ENGINE
CYL HB tEMP J20 ; P20

LEFT ENG
CVLHD

TEMP BULB

1

yV , 7EC4A20—j2 2 7EC4B20—J l\ 7EC4C20 ^ ) 1
^~T ; RIGHT ENG ±RIGHT ENG

CYL HO
tEMP BULB

RIGHT WING

ROOt

RIGHT

ENG NACELLE

Cylinder Head Temperature
Figure 1

Wiring Diagram
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DETAIL A

Exhaust GasTemperature (EGT) System
Figure 2
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ENGINE TEMPERATURE INDICATING SYSTEM - TROUBLESHOOTING

1. Troubleshooting Cylinder Head Temperature Indicator System

TROUBLE PROBABLE CAUSE REMEDY

Both instruments show no

indication.

Master switch open. Close master switch.

Cylinder head temperature circuit
breaker open or defective.

Close or replace circuit
breaker.

Defective instruments. Replace instmments.

Right engine indicator shows
no indication. (Engine is
operating.)

Defective temperature sensor. Replace sensor.

Defective indicator. Replace indicator.

Defective wiring (open) be
tween sensor and indicator.

Repair wiring.

Right engine indicatorgoes
all the way to upper limit.
(Engine not hot.)

Defective wiring (grounded)
between sensor and indicator.

Repair wiring.

Defective sensor. Replace sensor.

Left engine indicator shows
no indication. (Engine is
operating.)

Defective temperature sensor. Replace sensor.

Defective indicator. Replace indicator.

Defectivewiring (open) be
tween sensor and indicator.

Repair wiring.

Left engineindicatorgoes
all the way to upper limit.
(Engine not hot.)

Defective wiring (grounded)
between sensor and indicator.

Repair wiring.

Defective sensor. Replace sensor.

2. Troubleshooting Exhaust Gas Temperature (EGT) IndicatorSystem

TROUBLE PROBABLE CAUSE REMEDY

No EGT indication from

either engine.
Defective indicator. Replace indicator.

No EGT indication from

right engine.
Defective temperature probe. Replace probe.

Defective wiring. Repair wiring.

Defective indicator. Replace indicator.
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TROUBLE PROBABLE CAUSE REMEDY

No EGT indication from

left engine.
Defective temperature probe. Replace probe.

Defective wiring. Repair wiring.

Defective indicator. Replace indicator.
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ENGINE TEMPERATURE INDICATING SYSTEM - MAINTENANCE PRACTICES

Removal/Installation of Cylinder Head temperature Indicator (See Figure 201.)

A. Removalof Cylinder Head Temperature Indicator

(1) Ensure the masterswitch is OFF.

NOTE: In the following procedure, tag each lead to aid in reinstallation.

(2) At right side of the instmment panel, behind the right instrument cluster, disconnect electrical
leads from the back of each indicator in the right instrument cluster.

(3) At front of the instmment, remove four screws holding the instmment cluster to theinstrument
panel. Retain screws for reuse.

(4) From front of the instrument panel, push instrument cluster slightly backward and downward to
clear instmment panel. This will free faceplate of instrument cluster.

(5) Lower instmmentcluster from behind instmment panel.

(6) While holding front of cylinder head temperature indicator that is to beremoved, remove locknuts
and insulating washers that secure cylinder head temperature indicator to instmment cluster case.
Retain nuts and washers for reuse.

(7) Disengage andremove indicator from instrument cluster case.

B. Installationof Cylinder Head Temperature Indicator

(1) Place cylinder head temperature indicator in instmment cluster case so studs protrude through
holes in the case.

(2) Properly align face of cylinder head temperature indicator in instrument cluster and secure with
nuts and washers previously removed.

(3) Place instrument cluster faceplate in position on instmment cluster and place instrument cluster in
positionbehind instrument panel.

(4) Secure instmment cluster to instrument panel with four screws previously removed.

(5) Connect electrical leads to connections on the back of each indicator on the right instmment
cluster.

Removal/Installation of Cylinder Head Temperature Probe (See Figure 202.)

A. Removal of Cylinder HeadTemperature Probe

(1) Remove upper and lowerenginecowling.

(2) Locate cylinder head temperature probe on bottom of cylinder number three (beneath lower spark
plugof number three cylinder).

(3) Remove lead from probe.

77-2-1
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(4) Remove probe from engine.

B. Installation of Cylinder Head Temperature Probe

(1) Install probe in opening beneath lower spark plug of number three cylinder. Torque to standard
value.(See Chapter91.)

(2) Attach lead to probe.

(3) Replace lowerand upperengine cowling.

Removal/Installation of ExhaustGasTemperature (EGT) Indicator

A. Removal of Exhaust GasTemperature (EGT) Indicator

(1) Disconnect the two leads from the rear of the EGT indicator.

(2) Remove the four screws and nuts securing the instrument to the instmment panel. Retain for
future use.

B. Installation of Exhaust Gas Temperature (EGT) Indicator

(1) Place EGT indicator in position on instrument panel and secure with the four screws and nuts
previously removed. '^m\

(2) Connect the two leads to the rearof the indicator.

Removal/Installation of Exhaust GasTemperature (EGT) Probe(See Figure 203.)

A. Removal of EGT Probe

(1) Remove the upper and lower engine cowling.

(2) Locate the EGT probeattached to the exhaust pipe of cylinder number three.

(3) Disconnect the wires attached to the EGT probe.

(4) Remove safety wire from band screw.

(5) Loosen andremovethe clamp/probe assembly from around exhaust pipe.

B. Installation of EGT Probe

(1) Insert EGT probe into hole in exhaust pipeof number threecylinderand position clamparound
exhaust pipe.

(2) Tighten clamp band screw to secure clamp/probe assembly to exhaust pipe. (Torque screwto 45
inch-pounds.)

(3) Attach safety wire to bank screw. ^^

(4) Attach wires to EGT probe.

(5) Replacelower and upper engine cowling.

77-2-1
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CylinderHead Temperature Indicator —Removal/Installation
Figure 201
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DETAIL A

Cylinder Head Temperature Probe - Removal/Installation
Figure 202
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DETAIL A

Exhaust Gas Temperature Probe - Removal/Installation
Figure 203
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CHAPTER 78

EXHAUST
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ENGINE EXHAUST SYSTEM - DESCRIPTION/OPERATION

General

The engine exhaust system consists of an integral muffler and exhaust pipe, clamp assemblies, risers, and
gaskets. The muffler is enclosed by a metal shroud which has provisions for attaching two flexible duct type
tubes. One tube transfers heated air to the cabin for cabin heating. Thesecond tube transfers heated air to the
carburetor for carburetor heat as required. An inlet port is also incorporated into theshroud which mates with
the forward baffle to receive ram air from an opening in the cowl assemblies. An exhaust gas temperature
probe is attached to the riserof No. 3 exhaust port.
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ENGINE EXHAUST SYSTEM - MAINTENANCE PRACTICES

1. Removal/Installation of Engine ExhaustSystem (See Figure 201.)

A. Remove Engine Exhaust System

(1) Removeupperand lowercowlassemblies. (Refer to Chapter 71.)

(2) Loosen clamps (1) and disconnect cabin heat tube (2) and carburetor heat tube (3) from shroud
(4).

(3) Remove bolts (5) and nuts (6) securingsupports (7) to forward baffles.

(4) Remove exhaust gas temperature probe (8) from riser at No. 3 exhaust port. (Refer to Chapter
77.)

(5) Remove nuts (9) and washers(10) and remove exhaust assembly and gaskets (11) from engine.

(6) Remove end plate (12) from exhaust assembly by removingscrews(13).

(7) Remove screws (14) and clip nuts (15) securing shroud (4). Spread shroud and slide from muffler
(16).

B. Cleaning, Inspection, and Repairof Engine Exhaust System

Exhaust systems are subject to burning, cracking, and general deterioration from alternate thermal
stresses and vibration. Consequently, 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. To inspect the
exhaust system properly, the components must be clean and free from oil, grease, or dirt. Stoddard
solvent may be used to clean exhaust system components.

WARNING: USE SOLVENTS IN A WELL VENTILATED AREA. AVOID BREATHING FUMES.

KEEP AWAY FROM FLAMES.

WARNING: DO NOT USE HIGHLY FLAMMABLE SOLVENTS ON ENGINE EXHAUST

SYSTEM. NEVER USE A WIRE BRUSH OR ABRASIVE TO CLEAN EXHAUST

SYSTEMS OR MARK THE SYSTEM WITH LEAD PENCILS.

(1) Clean exhaust system components, using a suitable cleaning solvent. Allow components to drain
and then wipe with a clean cloth.

(2) Check muffler interior for scale and mst by tapping muffler lightly with a rubbermallet. If large
flakes of scale or rust fall from muffler interior, replace muffler.

(3) Shake muffler to determine if baffles inside the muffler are loose. If baffles are loose, replace
muffler.

(4) Inspect flanges of risers for warpage or damage. If flange is warped or damaged,replaceriser.
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(5) Inspect welds and areas sunounding the welds for cracks and holes. Deposits of exhaust gas in the
weld area indicate a leaking condition.

I (6) Repair cracks and holes in muffler inaccordance with AC 43.13-1 A, Chapter 14.

(7) Perform exhaust assembly air leak tesl as follows:

CAUTION: THE INSIDE OF THE VACUUM CLEANER AND CLEANER HOSE SHOULD BE

FREE OF ANY CONTAMINATION THAI MIGHT BE BLOWN INTO THE EX

HAUST ASSEMBLY.

(a) Plug all openings in exhaust assembly and attach the pressure side of an industrial vacuum
cleaner (capable of producing a pressure rise of at least 2 inches Hg above atmospheric
pressure) to the exhaust pipe opening. Use a rubber plug or othrr suitable means of effecting
a suitable seal.

(b) With vacuum cleaner operating, the complete exhaust assembly can be checked for leaks by
applying a soapy water solution to all areas and watching for air bubbles.

(8) If leaks are found around clamp assemblies securing risers lo muffler, remove clamp assemblies and
swage out the risers for a tight fit.

I (9) If leaks are found in themuffler, repair muffler inaccordance with AC 43.13-1 A,Chapter 14.

(10) After leaks found during the air leak tesl have been repaired, repeat Ihe air leak test outlined in
Step (7).

C. Install Engine Exhaust System (See Figure 201.)

(1) Position shroud (4) over muffler (16) and secure with screws(14) and clip nuts (15).

(2) Install end plate (12) lo exhaust assembly, usingscrews (13).

CAUTION: ENSURE THAT ENGINE EXHAUST FLANGE MATING SURFACES ARE CLEAN

AND SMOOTH.

(3) Cleanengine exhaust flange mating surfaces.

(4) Position new gaskets (11) and exhaust assembly and secure with nuts (9) and washers (10). Torque
nuts to 110 to 130 inch-pounds.

(5) Install exhaust gas temperature probe(8) to riser at No. 3 exhaust port. (Refer to Chapter77.)

(6) Install bolts (5) and nuts (6) securingsupports (7) to forward baffles.

(7) Connect carburetor heat tube (3) and cabin heat tube (2) to shroud (4) and tighten clamps (1).

(8) Install lower and upper cowl assemblies. (Refer to Chapter 71.)
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CHAPTER 79

ENGINE OIL SYSTEM

TABLE OF CONTENTS
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ENGINE OIL SYSTEM - DESCRIPTION/OPERATION

General

The engine oil system is of the pressure wet sump type with an oil cooler. The oil sump capacity is 8 U.S.
quarts. Minimum safe quantity in oil sump is 2 U.S. quarts. This chapter covers only those units and
components of the oil system that are externally mounted to the engine. For additional information on the
engine oil system, refer to Avco Lycoming Operator's Manual and Avco Lycoming Service Instructions.

The oil cooler is a five-module size cooler mounted on the aft side of the left rear baffle assembly. The oil
cooler is connected to the engine accessory housing by flexible lines. Air to the oil cooler is picked up directly
from the left rear baffle assembly.

The oil pressure gauge is mounted in the instrument panel. The oil pressure gauge is wired to the oil pressure
transducer located at the rear of the engine. A flexible line connects the oil pressure transducer with the
engine.

The oil temperature gauge is mounted in the instrument cluster assembly on the instrument panel. The oil
temperature gauge is wired to the oil temperature sensor located in the accessory case.

An oil pressure relief valve, located behind the oil filler neck in the engine, maintains oil pressure at normal
operating condition from 60 to 90 psi (25 psi at idle speed). The oil pressure relief valve is not adjustable;
however, the oil pressure can be adjusted by the addition or removal of washers. For information changing the
values of the pressure relief valve, refer to Avco Lycoming Operator's Manual and Avco Lycoming Service
Instructions.

The optional oil filter, if installed, is located at the rear of the engine. The oil filter is the screw-in -
disposable, type. For filter servicing, refer to Chapter 12.

A breather line is attached to the engine breather vent and is routed overboard. The breather vent prevents
excessive pressure buildup in the enginecrankcase.
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ENGINE OIL SYSTEM - TROUBLESHOOTING

1. Oil Cooler Troubleshooting

TROUBLE

High temperature indication.

Low or no oil pressure
indication.

PROBABLE CAUSE

Obstructions in oil cooler

air passages.

Loose fittings or leaking
oil cooler.

Oil Pressure Gauge Troubleshooting

REMEDY

Inspect oil cooler core
for dirt or obstructions

and clean as necessary.

Inspect oil cooler and fittings.
Replace oil cooler if leaking internally.
Tighten fittings if leaking.

TROUBLE PROBABLE CAUSE REMEDY

No indication. Insufficient oil. Check oil supply and fill
as recommended.

Starting at engine, inspect oil cooler,
all fittings, and lines for leaks. Repair or
replace as necessary.

Defective gauge. *See
Note.

Replace gauge.

Reset circuit breaker. If circuit breaker

continues to trip, check wiring.
Tripped circuit breaker.

Pressure relief valve stuck.
Repair or replace valve.

Gauge not grounded. Check gauge ground connection
and perform necessary repairs.

Obstruction in pressure
line.

Starting at engine, remove all
fittings and lines. Inspect
and clean as required
and reinstall.

High or low indica
tion, or no indication.

Defective gauge. *See
Note.

Replace gauge.

Oil pressurerelief valve
out of adjustment.

Check engine pressure with
a calibrated gauge and
correct pressure set

ting as required.

Loose fittings, defective
lines, or leaking oil
cooler.

Inspect oil cooler,
fittings, and lines for
leaks. Repair or replace
as necessary.
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TROUBLE PROBABLE CAUSE REMEDY

Defective wiring. Check system with ohm
meter and perform
necessary repairs.

,*Note Defective gauge. Temporarily substitute a 137.0-
ohm resistance for the

oil pressure transducer. If
gauge does not indicate
100 psi, replace
gauge.

Defective transducer. Temporarily substitute a 137.0-
ohm resistance for the oil

pressure transducer. If oil
pressuregauge indicates
100 psi, replace trans
ducer.

Oil Temperature Gauge Troubleshooting

TROUBLE PROBABLE CAUSE REMEDY

ii indication. Defective gauge. *See Note. Replace gauge.

Tripped circuit breaker. Reset circuit breaker. If

circuit breaker continues

to trip, check wiring.

Gauge not grounded. Check gauge ground
connection and perform
necessary repairs.

High or low indica
tions, or no indication.

Defective wiring. Check systems with
ohmmeter and perform
necessary repairs.

Defective gauge.*See Note. Replace gauge.

1 - " indication. Low aircraft supply
voltage.

Check aircraft supply
voltage. Adjust, repair,
or replace as necessary.

♦Note Defective gauge. Temporarily substitute a 36.0-
ohm resistance for the oil

temperature sensor. If gauge does
not indicate 245° (red
line), replace gauge.

,—
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PROBABLE CAUSE

Defective Sensor.

REMEDY

Temporarily substitute a 36.0-
ohm resistance for the oil temperature
sensor. If oil temperature gauge in
dicates 245° (red line), replace
sensor. J
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ENGINE OIL SYSTEM - MAINTENANCE PRACTICES

General

Periodic maintenance of the engine oil system should include an oil change, filter change, and removal and
inspection of the oil suction and oil pressure screens. Refer to Chapter 12 for servicing of the engine oil
system.

NOTE: During the initial 50 hours operation of a new or overhauled engine, use straight mineral oil
(nondetergent). Detergent or additive oils should only be used after consulting Lycoming Service
Instruction No. 1014.

The following are recommended oil viscosities to be used in the engine oil system. Refer to the latest revision
of Avco Lycoming Service Instruction No. 1014 for more complete details.

Average
Ambient Air Temperature

Straight
Mineral Grade Ashless Dispersant

Above 60°F(16°C)
30°(-l,C)to90oF(32oC)
0o(-18°C)to70oF(21°C)
Below 10°F(-12°C)

SAE 50

SAE 40

SAE 30

SAE 20

SAE 40 or SAE 50

SAE 40

SAE 40 or SAE 20W-30

SAE 20W-30

Removal/Installation of Engine Oil System Externally Mounted Components

NOTE: For additional information on the engine oil system not covered in this manual, refer to Avco
Lycoming Operator's Manual and Avco Lycoming Service Instructions.

A. Remove Oil Cooler (See Figure 201.)

(1) Remove upperand lowercowl assemblies. (Refer to Chapter 71.)

WARNING: BEFORE ATTEMPTING OIL COOLER REMOVAL, ENSURE THAT OIL

COOLER IS COOL TO THE TOUCH. WHEN FLEXIBLE LINES ARE

DISCONNECTED, SOME OIL SPILLAGE MAY OCCUR. TAKE PROPER

PRECAUTIONS TO PREVENT HAZARD DUE TO SPILLAGE.

(2) Place suitable container under oil cooler and disconnect flexible lines (I) from oil cooler(2). Cap
flexible line to prevent oil system contamination.

(3) Remove safety wire from two bolts (3) and remove bolts, washers (4), and spacers (5) and doubler
(6).

(4) Remove two screws (7), washers (8), nuts (9), and doubler (10). Remove oil cooler (2) and gasket
(11) from baffle assembly.

B. Cleaning, Inspection, and Repair of Oil Cooler

(1) Geanoil cooler using solvent, P-S-661 orequivalent. After oil cooler has been cleaned, let dry.

(2) Inspect oil cooler for cracks, damage, and evidence of leaking. Replace damaged oil cooler.
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1. Flexible Lines

2. Oil Cooler

3. Bolt

4. Washer

5. Spacer
6. Doubler

7. Screw

8. Washer

9. Nut

10. Doubler

11. Gasket

Oil Cooler Removal/Installation
Figure 201
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CAUTION: DO NOT APPLY MORE THAN 100 PSI AIR PRESSURE MAXIMUM TO OIL
COOLER WHEN PERFORMING SUBMERGE LEAK TEST.

(3) Perform submerge leak test to oil cooleras follows:

(a) Plug outlet opening in oil cooler and connect an approved air supply not lo exceed 100psi
to inlet opening.

(b) Submerge oil cooler in water and observe for air leaks. If air leaks exist, oil cooler should he
replaced.

(4) Inspect fittings on oil cooler for cracks, damaged and worn threads, and corrosion. Replace
damaged or worn fittings.

Install Oil Cooler (See Figure 201.)

(1) If new oil cooler is to be installed, remove fittings from old oil cooler and install on new cooler.

(2) Position gasket (I I) and oil cooler on aft side of left-hand rear baffle assembly and installdoubler
(10), screws (7), washers (8), and nuts (9).

(3) Installdoubler (6), spacers(5), bolts (3), and washers (4). Safety-wire the holts.

CAUTION: WHEN FLEXIBLE LINES ARE UNCAPPED, SOME OIL SPILLAGE MAY OCCUR.
TAKE PROPER PRECAUTIONS TO PREVENT HAZARD DUE TO SPILLAGE.

(4) Uncap flexible lines and connect to oil cooler. Torque flexible line fittings70 to 80 inch-pounds

(5) Check engine oil quantity for proper operating level.

(6) Operate engine for 3 minutes while observing oil pressure and oil temperature gauges for normal
indications. (Refer to Pilot's Operating Handbook.)

(7) Shut down engine and check oil cooler, flexible lines, and all connections for signs of leakage.
Correct any leaks.

(8) Install lowerand uppercowl assemblies. (Refer to Chapter71.)

Remove Oil Pressure and OilTemperatureGauges (See Figure202.)

CAUTION: ENSURE THAT MASTER SWITCH IS IN OFF POSITION PRIOR TO REMOVAL OF

ANY GAUGE.

NOTE: Prior to removal of any oil pressure gauge or oil temperature gauge,determine if any of the
gauges are defective. (Refer to Troubleshooting Table.)

(1) Remove the cluster assembly which houses the oil pressure gauges, oil temperature gauges, and
cylinder head temperature gauges from the instrument panel by removing the four attaching
screws, washers, and nuts.

(2) Separate faceplate from cluster assembly.
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NYLON WASHER

BRASS WASHER

WIRE

LOCKWASHEROIL PRESSURE

GAUGE

SCREW

OIL TEMPERATURE

GAUGE

Oil Pressure and OilTemperature Gauge Removal/Installation
Figure 202
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CAUTION: TAG OR LABEL ALL WIRING PRIOR TO REMOVAL FOR REFERENCE ON
INSTALLATION.

(3) Tag and disconnect wiringfrom the defectivegauge to be removed.

(4) Remove remaining nuts, brass washers, and nylon washers securing defective gauge from cluster
assembly.

E. Calibration/Repair of Oil Pressureand Oil Temperature Gauges

No attempt should be made to calibrate or repair a defective gauge. If gauge is defective, replace with
new gauge.

F. Install Oil Pressure and Oil Temperature Gauges. (See Figure 202.)

CAUTION: ENSURE THAT MASTER SWITCH IS IN OFF POSITION PRIOR TO INSTALLATION

OF ANY GAUGE.

(1) Position new gauge in cluster assembly and secure using nylon washers, brass washers, and nuts.

(2) Connect wiring to gauge using lockwashers and nuts.

(3) Position faceplate on cluster assembly and mate cluster assembly with back side of instrument
panel.

(4) Install attaching screws, washers, and nuts securing cluster assembly to instmment panel.

(5) Operate engine for approximately 3 minutes if ambient temperature is above 32°F (10 minutes if
ambient temperature is below 32°F). Observe oil pressure gauge and oil temperature gauge for
normal indications. (Refer to Pilot's Operating Handbook.)

(6) Shut down engine.

G. Remove Oil Pressure Tranducer

NOTE: Prior to removal of oil pressure transducer, determine if transducer is defective. (Refer to
Troubleshooting Table.)

(1) Disconnect wire from oil pressure transducer.

CAUTION: WHEN FLEXIBLE LINES ARE DISCONNECTED, SOME OIL SPILLAGE MAY

OCCUR. TAKE PROPER PRECAUTIONS TO PREVENT HAZARD DUE TO

SPILLAGE.

(2) Disconnect oil pressure flexible line from oil pressure transducer. Plug flexible line.

(3) Remove oil pressure transducer and braided strap by removing screw and washer from clamp.

H. Install Oil Pressure Transducer

(1) Position oil pressure transducer and braided strap and secure using screw and washer through
clamp. Ensure clamp is tight for positiveground.
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CAUTION: WHEN FLEXIBLE LINES ARE UNPLUGGED, SOME OIL SPILLAGE MAY
OCCUR. TAKE PROPER PRECAUTIONS TO PREVENT HAZARD DUE TO

SPILLAGE.

(2) Remove plug from oil pressure flexible lineand connect to oil pressure transducer.

(3) Connect wire to oil pressure transducer.

(4) Operate engine and observe oil pressure gauge for normal indication. (Refer to Pilot's Operating
Handbook.)

(5) Shut down engine.

I. Remove Oil Temperature Sensor

NOTE: Prior to removal of oil temperature sensor, determine if sensor is defective. (Refer to
Troubleshooting Table.)

(1) Disconnect wire from oil temperature sensor.

(2) Cut safety wire and remove oil temperature sensor.

J. Install Oil Temperature Sensor

(1) Install oil temperature sensor in accessory housing. Safety-wire the sensor.

(2) Connect wire to oil temperature sensor.

(3) Operate engine for approximately 3 minutes if ambient temperature is above32T (10 minutes if
ambient temperature is below 32°F). Observe oil temperature gauge for normal indication. (Refer
to Pilot's Operating Handbook.)

(4) Shut down engine.

K. Inspect Oil System Flexible Lines

NOTE: Inspect flexible line at each inspection.

(1) Inspect exterior of flexible lines for wetness, evidence of leakage, severe discoloration, rubbing or
chafing,and color bleaching of the end fittings.

CAUTION: AVOID EXCESSIVE FLEXING AND SHARP BENDING WHEN INSPECTING

FLEXIBLE LINES FOR STIFFNESS.

(2) Inspect flexible lines for stiffness.

L. Replacement of Oil System Flexible Lines

(1) Replace all flexible linesat each engine overhaul or every 5 years, whichever occurs first. J

(2) Replace all flexible lines that show evidence of leakage, severe discoloration, color bleaching of
end fittings, and damage from rubbing or chafing.
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(3) During removal, do not attempl to straighleii a flexible line that has taken a permanent scl during
extended use

(4) During installation, avoid twisting flexible lines and provide as large abend radius as possible.

(5) Route all flexible linesas far as possible from areas of intense heal.

(6) If flexible line isbeing reinstalled, be sure Ilia I line is returned lo original position.

(7) Refer to AC 43.13-1A, Chapter 10 for additional procedures for installing flexible lines.
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STARTING - DESCRIPTION/OPERATION

1. General (See Figure 1.)

Tlie starting system for each engine consists of the starter switch, starter solenoid, starter motor, a 5-amp
circuit breaker, a5-amp fuse located in the battery compartment, and associated wiring necessary toeffect the
required connections. The starter switch is apushbutton type switch located on the lower left hand side ofthe
instrument panel. The 5-amp circuit breaker that protects the starter circuit is located at the extreme right
hand corner of the instrument panel. Tlie starter solenoid is located in the forward baggage compartment and
is connected directly to the starter switch.

The starter is mounted on the front of the engine and issecured with one mounting bolt and three mounting
studs, nuts, and washers. When power is supplied to the starter, the starter drive gears engage the starter ring
gear mounted on the front end of the crankshaft and turn the engine for starting. Power for starting is supplied
from a 12-volt,25-ampere hour, dry-charge type battery.
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STARTING - TROUBLESHOOTING

Troubleshooting the Starter

TROUBLE PROBABLE CAUSE

Weak battery.

Blown fuse.

Defective wiring.

Defective starter solenoid.

REMEDY

Starter will not operate.

Starter motor sluggish.

Starter noisv.

! Defective starter switch.

h

Detective starter moior.

Weak battery.

Dirty contacts on slaiter

switch or starter solenoid.

Infective starter.

Dirly commutator.

Worn starter drive near.

Wom or broken leelh on

crankshaft ring gear.

Recharge or replace.

Replace fuse.

Check wiring with ohmmeter and
repair as required.

Replace solenoid.

CAUTION: BF. SURE THAT

MASTER SWITCH

IS OFF BEFORE

ATTEMPTING THE

FOLLOWING PRO

CEDURE. DAMAGE

TO Tl ST EOUIP-

MEM COULD RE-

SU1.1 IE POWER

IS ON.

With master switch off. conduct

continuity test across starter
switch. If circuit is open when
billion is depressed, replace
switch.

Repair or replace.

Recharge or replace.

Replace.

Repair or replace.

Clean and turn down as re

quired.

Inspect siarler driu* gear
and replace il necessary.

Inspect crankshaft and ring

gear. Replace if necessary.
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STARTING - MAINTENANCE PRACTICES

Removal/Installation of Starting System Components

A. Remove Starter (See Figure 201.)

NOTE: Ensure that master switch is in OFF position.

(1) Remove cowl as necessary to gain accessto starter. (Refer to Chapter 71.)

(2) Disconnect starter cable.

(3) Cut safety wire and remove bolt securingbrace to alternator mount.

(4) Remove mounting bolt and three nuts on starter mounting studs and remove starter.

B. Install Starter (See Figure 201.)

(1) Position starter mounting studs and install nuts and mounting bolt. Torque to standard values
shown in Chapter 91.

(2) Position brace from alternator mount in placeand install mounting bolt. Safety wire bolt.

(3) Connect starter cable.

(4) Install cowl.

C. Remove Starter Solenoid (See Figure 202.)

NOTE: Ensure that master switch is in OFF position.

(1) Gain access to starter solenoid in right hand forward baggage compartment.

(2) Disconnect wiring from starter solenoid.

(3) Remove bolts, nuts, and washerssecuringstarter solenoid to bulkhead and remove solenoid.

D. Install Starter Solenoid (See Figure 202.)

(1) Position starter solenoid to bulkhead and install bolts, washers, and nuts.

(2) Connect wiring to starter solenoid.

(3) Replace baggage compartment flooring.

(4) Close and secure baggagecompartment door.
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STARTER

RELAY

WASHER

MOUNTING

BOLT

DETAIL A

GA-7/Cougar Starter Solenoid Removal/Installation
Figure 202

RIVET

NUT PLATE
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CHARTS

General

This chapter contains several charts that include data to be utilized in various places throughout the manual.
Special applications oftorque on bolts and nuts or on flared tubing will be specified wherever they apply; but
for standard applications this chapter will contain all thelimits required.

Torque Values

The importance of correct torque application cannot be overemphasized. Undertorque can result in un
necessary wear ofnuts and bolts as well as the parts they are holding together. When insufficient pressures are
applied, uneven loads will be transmitted throughout the assembly which may result in excessive wear or
premature failure due to fatigue. Overtorque can be equally damaging because of failure ofabolt or nut from
overstressingthe threaded areas.

A. Torque Values for Bolts and Nuts

There are a few simple, but very important, procedures that should be followed to ensure that the
correct torque is applied:

(1) Calibrate the torque wrench periodically to ensure accuracy; and recheck frequently.

(2) Ascertain that the bolt and nut threads are clean and dry (unless otherwise specified by the
manufacturer).

(3) Run nut down to near contact with the washer orbearing surfaces and check "friction drag
torque" required to turn the nut.

(4) Add the friction drag torque to the desired torque recommended by the manufacturer, or
obtain desired torque as shown in Tables I and 2. This is referred to as final torque which
should register on the indicator or thesetting for asnapover type of wrench.

NOTE: The torque values stated are inch-pounds, related only to oil-free cadmium plated
threads. All torque values given throughout this manual are for oil-free threads
unless otherwise noted. For more details on torquing, refer to FAA Manual AC
43.13-1.

B. Torque Values for Flare Fittings

When flared fittings are being installed, ascertain thatthe male threads are properly lubricated. Torque
the fittings in accordance with Table 3.

Decimal Conversions

Decimal conversions from fractions are shown in Table 4. This table also gives millimeterequivalents of
fractions and decimals.

91-1-1
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TABLE I. TORQUE VALUES FOR COARSE THREAD SERIES BOLTS AND NUTS

COARSE THREAD SERIES

BOLTS NUTS

Nut-bolt

size

Torque Limits
(in.lhs.)

Torque Limits
(in.lhs.)

Steel Tension Steel Tension Steel Shear Min. Max. Min. Max.

AN3 thru AN20

AN42 thru AN49

AN73 thru AN8I

ANI73tlini ANl86

MS20033 Ihru MS20046
MS20073
MS20074

AN509NK9

MS24694

AN525NKS25

MS27039

AN310

AN315

AN363

AN365

NAS102I

MSI7825

MS2I045
MS20365

MS20500

NAS679

AN320
AN364

NASI022

MS17826

MS20364

8 -32

10 -24

1/4 -20
5/16-18
3/8 -16

7/16-14
1/2 -13

9/16-12
5/8 -11
3/4 -10
7/8 - 9
1 - 8

1-1/8- 8
1-1/4- 8

12

20

40

80

160

235

400

500

700

1,150
2,200
3,700
5,500
6,500

15

25

50

90

185

255

480

700

900

1.600
3,000
5,000
6,500
8,000

7

12

25

48

95

140

240

300

420

700

1,300
2,200
3,300
4,000

9

15

30

55

1(0

155

290

420

540

950

1,800
3,000
4.000
5.000
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TABLE 2. TORQUE VALUES FOR FINE THREAD SERIES BOLTS ANl) NUTS

FINE THREAD SERIES

BOLTS BOLTS BOLTS

Steel Tension SI eel

4t

Tension Aluminum

AN3 thru AN20 MS2000 iru MS20024 AN3DD thru AN20DD

AN42 thm AN49 NASI44thruNAS158 AN173DDthruANI86DD

AN73 thru AN81 NAS333 thru NAS 340 AN409DD

AN173throAN186 NAS583 thm NAS590 AN525D

MS20033 thm MS20046 NAS624 thm NAS644 MS27039D

MS20073 NAS1303lhruNAS1320

MS20074

AN509NK9

MS24694

NAS172

NAS174

NAS5I5

Steel shear bolt

AN525NK525
NAS 464

MS27039

NUTS NUTS NUTS

Steel Tension Steel Shear Steel Tension Steel Shear Alum. Tension Alum. Shear

AN3I0 AN320 AN310 AN320 AN365D AN320D

AN315 AN364 AN315 AN364 AN3I0D AN364D

AN363 NAS1022 AN363 NAS1022 NAS 102 ID NAS1022D

AN365 MS17826 AN365 MSI7826

NAS1021 MS20364 MSI7825 MS20364

MS17825 MS20365

MS21045 MS2I045

MS20365 NAS 1021

MS20500 NAS679

NAS679 NAS 1291

Nut-bolt Torque Umits Torque Umits Torque Umits Torque Limits Torque Limits Torque Limits

size (in.-lbs) (in .-lbs) (in.-lbs) (in.-lbs) (in.-lbs) (in.•lbs)

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

8 36 12 15 7 9 5 10 3 6

10 32 20 25 12 15 25 30 15 20 10 15 5 10

1/4-28 50 70 30 40 80 100 50 60 30 45 IS 30

5/16 24 too 140 60 85 120 145 70 90 40 65 25 40

3/8 24 160 190 95 110 200 250 120 150 75 110 45 70

7/16 20 450 500 270 300 520 630 300 400 180 280 110 170

1/2 20 480 690 290 110 770 950 450 550 280 410 160 260

9/16 18 800 1,000 480 600 1,100 1,300 650 800 380 580 230 360

5/8-18 1,100 1,300 660 780 1,250 1,550 750 950 550 670 270 420

3/4 16 2,300 2,500 1.300 1.500 2,650 3,200 1,600 1,900 950 1,250 560 880

7/8 14 2,500 3,000 1,500 1,800 3,550 4,350 2,100 2,690 1,250 1,900 750 1,200

1 '4 3,700 4.500 2.200 3,300 4.500 5.500 2,700 3.300 1.600 2.400 950 1,500

1-1/8 12 5.000 7,000 3,000 4.200 6.000 7.300 3,600 4.400 2.100 3,200 1.250 2.000

1-1/4-12 9,000 11.000 5.400 6,600 11,000 13,400 6,600 8,000 3,900 5,600 2.300 3,650
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MAINTENANCE MANUAL

TABLE 3. FLARE FITTING TORQUE CHART

TORQUE (INCH-POUND)

TUBING

OD

(IN.)

ALUMINUM-ALLOY

TUBING FLARE AND

10061 OR AND 10078

STEEL TUBING

FLARE

AND10061

HOSE END FITTING

AND

HOSE ASSEMBLIES

MINIMUM MAXIMUM MINIMUM MAXIMUM MINIMUM MAXIMUM

1/8
3/16
1/4
5/16
3/8

1/2
5/8
3/4

1

1-1/4
1-1/2
1-3/4

2

40

60

75

150

200

300

500

600

600

65

80

125

250

350

500

700

900

900

90
135

180

270

450

650

900

1200

100

150

200

300

500

700

1000

1400

70

70

85

100

210

300

500

700

100

120

180

250

420

480

850

1150
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TABLE 4. DECIMAL CONVERSION CHART

TO 3 TO 2 MM

4ths 8ths 16THS 32nds 64THS
PLACES PLACES EQUIV.

1 — .016 .02 .397
1

32
64 .031 .03 .794

^r-j- 047 .05 1.191
1 64 ' oc- .06 1 587

16

|r — .078 .08 1.984
3 64 .09 2.381

32

7
_ .109 .11 2.778

1 64 | 10K .12 3.175

8
JL

— .141 .14 3.572
5 64 1KR .16 3.969

32

S7-I--172 .17 4.366
3

16
64 ' 1R8 .19 4.762

Jl-L .203 .20 5.159

7 64 I 01Q .22 5.556

32

11-7- .234 .23 5.593
1 64 1 -so .25 6 350
4

!Z_J_ .266 .27 6.747
9 64 om .28 7 144

32

19_
— .297 .30 7.540

5 64 1 ^ .31 7.937
16

•It-t- -328 .33 8.334
11 64 ' 311 .34 8 731
32

23 I 359 .36 9.128
3 64 I ?75 .38 9.525
8

|| -r- .391 .39 9.922
13 64 I 106 .41 10.319
32

21L-A22 .42 10.716
7

16

64 I ^c. .44 11.112

H-P- -453 .45 11.509
15 64 1 160 .47 11.906
32

S--484 .48 12.303
64

.500 .50 12.700

4ths 8ths 16ths 32NDS 64ths
TO 3

PLACES

TO 2

PLACES

MM

EQUIV.

5

8

9

16

17

32

33

64
. .516

.531

-.547

-.562

- .578

_ .594

.52

.53

.55

.56

.58

.59

.61

.62

.64

.66

13.097
13.494

13.891

14.288

14.684

15.081

15.478

15.875

16.272

16.669

35

64

19

32

37

64 ~

39

64"
-.609

- .625

- .641
21

41

64"

11

32

43 I 67264 — 6J2 .67

.69

.70

.72

.73

.75

.77

.78

17.065

17.462

17.859

18.256

18.653

19.050

19.447

19.844

3

16

23

32

45

64"
-.703

.719

-.734
7*n

47

64"
4

25 Sr -76664 ' 781
32

7

8

13

51

64
-.797

.812

-.828

- .844

-.859

.875

.80

.81

.83

.84

.86

.88

.89

.91

.92

.94

.95

.97

.98

1.00

20.241

20.637

21.034

21.431

21.828

22.225

22.622

23.019

23.416

23.812

24.209

24.606

25.003

25.400

16

27

53

64'
32

55

64

15

29

32

57

64"
-.891

.906

-.922

938

59

64

16

31

61

34"
-.953

.969
32

63

64 "
-.984

1.000
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