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INTRODUCTION 

GENERAL 

The function of this Maintenance Manual is to acquaint maintenance personnel with the systems and their com­
ponents of the AA­1C aircraft (Figure 1) 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 Single Engine 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 or 
installations made by the operator are not included in this manual. 

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 a given system, or 
component of a system, may be found in one chapter with a minimum of crossreferencing to other 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 three­dash 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 sub­section of the section. The 
following example illustrates how the numbering system is used in the NAVIGATION Chapter: 

34 ~ — 1 

Identifies NAVIGATION Chapter. 

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

Identifies a specific subject (component) of the Flight Envi­
ronment Data. In this manual it is assigned to the Pitot and 
Static Pressure Systems. 

The dash 0 (­0) is provided as a means for covering a complete system or sub­system. The chapter number followed 
by a zero (34­0) will segregate that material covering the complete system; the chapter­section numbers followed by 
a zero (34­1­0) is used for further details covering the sub­system or component. 

PAGE NUMBER IDENTIFICATION 

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

General Coverage and Unit Description 

Trouble Shooting 

Maintenance Practices 

Pages 1 through 100 

Pages 101 through 200 

(See Below) 

Introduction 
Page 1 
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Maintenance Practices include as applicable the following sub­topics: Servicing, Removal/Installation, Adjust­
ment/Test, Inspection/Check, Cleaning/Painting, and Approved Repairs. 

If all sub­topics, under Maintenance Practices are brief, they are combined into one topic. All such combined topics 
are numbered within page number block 201­300. Whenever individual sub­topics are so lengthy that a combination 
requires several pages, each sub­topic is treated as an individual topic. Page number blocks for this sub­topic 
arrangement are as 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 of each block is placed on a right­hand 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 Trouble Shooting ­ 101,102,103, etc. 

Figures in Maintenance Practices — 

When not sub­divided ­ 201, 202,203, etc. 

When sub­divided — 

Servicing — 301, 302,303, etc. 

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

Adjustment/Test ­ 501, 502, 503, etc. 

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

Approved Repairs ­ 801, 802,803, etc. 

INDEXING 

Each chapter is prefaced with a table 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 SHOOT­
ING; 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. 

Introduction 
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REVISIONS 

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 or added to the initial manual will be identified by the date of revision at the bottom of the page. 
Pages issued with the original 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 is effective since the issuance of the initial manual. This list is updated for each revision, with page 
changes indicated by the number of asterisks (*) placed adjacent to the page number as noted below: 

* Pages revised by the current revision. 
** Pages added by the current revision. 

­** Pages deleted by the current revision. 

Introduction 
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TIME LIMITS/MAINTENANCE CHECKS ­ DESCRIPTION/OPERATION 

General 

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

5­0 
Page 1 
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TIME LIMITS ­ DESCRIPTION/OPERATION 

General 

The Service Guide (Figure 1) contains the manufacturer's recommended time limits for inspection, maintenance and 
overhaul of the AA­1C 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 43.13­1, "Acceptable Methods, Techniques and 
Practices ­ Aircraft Inspection Repair". 

Inspection Details 

A. Pre­Inspection Procedures 

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

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

B. Post Inspection Procedure 

CAUTION: REPLENISH OIL SUPPLY PRIOR TO POST INSPECTION RUN UP. 

After completion of the inspection, another engine run up should be performed to ensure that all discrepancies 
have been eliminated and no new discrepancies have been introduced. 

Oil and fuel pressures 
Magneto rpm drop 
Static rpm 
Idling speed 
Ammeter 

Suction gauge 
Fuel Selector (Check operation in all positions) 
Carburetor Heat Control 
Engine response to change in power 
Idle cut­off 

5­1­1 
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SCHEDULED MAINTENANCE CHECKS ­ DESCRIPTION/OPERATION 

1. General 

The inspection procedures guideline included in this section may be used by the owner, inspector, or mechanic 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 require­
ments or the 100­Hour or Annual Inspection. 

5­2­1 
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INSPECTION MAINTENANCE 

Inspection Inter­
val (Operating 

Hours) 
NOTE 50 100 1000 NOTE 

AIRFRAME 

1. Clean aircraft. X X 

2. Aircraft structure (especially the spar around the wing lode shoulder bolts, 

gear attachments, and fuselage attach collars). X X 

3. Windows, windshield and canopy. X X X 

4. Seats, console, interior and seat belts. X X X 

5. Instrument panel instruments and placards. X X 

6. Baggage compartment and cargo tie downs. X X 

7. Radio antennas. X X 

8. Nose gear torque tube assembly. X X 

9. Control T­column and bearings. X X 

10. Forward empennage attachments. X X X 

LANDING GEAR 

1. Main gear strut and upper and lower strut brackets X X 

2. Nose gear strut, fork and boot assy. X X a 

3. Nose and main wheel bearing lubrication. b 

4. Nose fork swivel lubrication. X X 

5. Brake linings and discs. X X 

6. Wheel fairings scraper adjustment. X X 

7. Main and nose tires pressure. X X X 

CONTROL SYSTEMS 

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

2. Rudder pedals and springs. X X j 

3. Flaps, flap actuator, flap actuator jack screw, flap X X 

push­pull rods, flap torque tubes, torque tube 

bearings, bearing supports and position indicator. 

4. All control stops. X X 

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

6. Ailerons, aileron torque tubes, aileron balance weights, bearings and 

bearing brackets. X X 

Service Guide 
Figure 1 (Sheet 1 of 4) 



BWUMMAW AMMMTSAM MMMMA 
AA­1 SERIES 

MAINTENANCE MANUAL 

INSPECTION MAINTENANCE 

Inspection Inter­
val (Operating 

Hours) 
50 100 1000 NOTE 

POWER PLANT 

1. Oil change. X X X 

2. Oil screens. X X X 

3. Replace oil filter if external filter is used. X X 

4. Spark plugs. X X 

5. Ignition harness. X X X 

6. Magneto timing. c 

7. Exhaust system. X X X 

8. Throttle, carburetor heat and mixture controls operation. X X X 1 

9. Engine baffles. X X X 

10. Air filter. X X X 

11. Engine mount. X X X 

12. Oil breather vent. X X X 

13. All lines, flex ducts and connections. X X X d 

14. Oil and fuel pressures. X X X 

15. Propeller and spinner. X X X 

16. Alternator belt. X X X 

17. Cylinders, crankcase, accessory section and front crankshaft seal. X X X 

18. Engine overhaul. e 

FUEL SYSTEM 
1. Electric fuel pump filter. X X X 

2. Fuel cap gaskets. X X X 

3. Fuel overboard vents. X X X 

4. Fuel tanks and quick drains (2). X X 

5. Fuel gauges, fuel tank selector and placard. X X 

6. Fuel tank outlet screens. i 

7. All hoses and lines. X X X d 

8. Fuel primer. X X 

Service Guide 

Figure I (Sheet 2 of 4) 
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INSPECTION MAINTENANCE 

Inspection Intei 
val (Operating 

Hours) 
50 100 1000 NOTE 

UTILITY SYSTEMS 
1. Master cylinder 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 line drain. X X 

6. Vacuum regulator and filter. X X f 

7. Flexible ducts for heating system. X X 

8. Cabin heat control operation. X X 

9. Compass check. X g 

10. Vacuum pump. X h 

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 

NOTES: 

a. Remove nose gear strut from torque tube yoke and inspect for corrosion of the faying surfaces every 12 
calendar months. Remove corrosion, paint surfaces with zinc chromate primer and reassemble wet. Seal strut 
to yoke connection with RTV 102 by Dow­Corning. 

b. 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 

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

d. Recommend replacement of all flexible pressure lines at engine overhaul or every five years, whichever comes 
first. 

e. Maximum engine overhaul time 2000 hours. 
f. Replace gyros central air filter each 400 hours. Replace vacuum relief valve filter each 1000 hours. For 

operation in dusty climates replace filters more frequently. 

Service Guide 
Figure 1 (Sheet 3 of 4) 
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\ 
g. 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. 
h. Recommend replacement at 1000 hours. 
i. Remove and clean every 1000 hours. 
j. Replace rudder springs every 1000 hours. 
k. Thoroughly clean all control cables where they pass under the pulley group forward of the center section spar. 

Inspect all cables in accordance with AC43.13­1, Par. 105, paying close attention to the rudder cables. 
Acceptable wire strand breakage limits are a maximum of four (4) wires per cable. Cables with more than the 
acceptable number of broken wires must be removed from service. In order to adequately inspect the cables, it 
will be necessary to actuate the controls to the full extent of travel to expose the cable pulley contact area for 
examination. 

1. Replace mixture control wire every 500 hours. 

Service Guide 
Figure 1 (Sheet 4 of 4) 
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SCHEDULED MAINTENANCE CHECKS ­ MAINTENANCE PRACTICES 

Annual or 100­Hour Inspection Procedures 

A. Perform Annual or 100­Hour Inspection 

Complete the inspection by performing each of the procedures detailed on the checklist, Figure 201. Indicate 
completion 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 performing an 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 present and in order: 

Aircraft Airworthiness Certificate (Form FAA 8100­2) 
Aircraft Registration Certificate (Form FAA 8050­1 or FAA 8050­3) 
Weight and Balance Sheet 
Aircraft Equipment List 
Any Repair and Alteration Forms if applicable (Form FAA 337) 
Aircraft Radio Station License if applicable (Form FCC 566 or FCC 453B) 
Aircraft and Engine Log Book 

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

(3) Check that Operating Limitations placards (reference Chapter 11) are displayed. 
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MODEL AA­1C 

ANNUAL OR lOO­HOUR INSPECTION PROCEDURE 

ANNUAL OR 100 HOUR INSPECTION PROCEDURE GUIDELINE 

FAR 43.15 (c) (1) states: "Each person performing an annual or 100 hour inspection shall use a check list while 
performing the inspection. The check list may be of the person's own design, one provided by the manufacturer of the 
equipment being inspected, or one obtained from another source. This check list must include the scope and detail of the 
items contained in appendix D to this part and paragraph (b) of this section." The following pages contain a comprehen­
sive annual or 100 hour inspection procedure check list. This check list has been prepared to assist a mechanic in 
performing a detailed inspection of such scope and detail that when the inspection is completed, the mechanic is 
absolutely sure that he has not overlooked any areas, even though he may not have previous experience on this particular 
model aircraft. Once a mechanic becomes familiar with this aircraft, he may wish to prepare his own check list, which 
must be within the scope of appendix D of FAR part 43. 

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 Cor­
poration 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 values, clearances, settings, tolerances and other 
specification data. 

Inspection Procedure Guidelines 

Figure 201 (Sheet 1 of 7) 
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MODEL AA­1C 

ANNUAL OR lOO­HOUR INSPECTION PROCEDURE 

PRE­INSPECTION ENGINE RUN UP 

Prior to beginning the annual or 100 hour inspection, an engine run up is to be made to facilitate oil 
drainage and to observe the following, noting any discrepancies: 

MECH. INSP 

1. Fuel Pressure (0.5 to 8 PSI) 
Electric Pump only prior to engine start­up 
Turn pump off for engine start . . 

Rnth 
Engine Pump only after engine start­up 

2. Oil Pressure (60 to 90 PSI) (Approx. 25 PSI idling) 

Actual Actual 
3. Magneto RPM Drop (Maximum drop on either magneto 175 RPM. No more than 50 RPM 

difference between magnetos). 

Actual Drop Left Right 
4. Static RPM Cruise Prop (72­56) ­ 2125­2275 Actual 

Climb Prop (72­52) ­ 2325­2475 Actual 
5. Idling Speed (600 to 650 RPM) 

Actual 
6. Ammeter (Shows Battery net) 
7. Suction Gauge (4.6 to 5.4 In. Hg.) 
8. Fuel Selector (check operation in all positions) 
9. Carburetor Heat Control 

10. Engine Response to change in power 
11. Idle cut­off. 
A. PROPELLER GROUP MECH. INSP. 

3. Inspect backplate for nicks, cracks and damage. Smooth out nicks and scratches as required. 

5. Check propeller mounting bolt torque to 300 in. lbs. and resafety 
6. Reinstall spinner. Check spinner run out (1/16 inch maximum turn out) 

B. ENGINE GROUP MECH. INSP. 

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

2. Drain oil sump. Remove oil screens, clean and inspect for metal particles. Reinstall and resafety 
3. Check oil temperature sending unit, oil cooler, oil lines and fittings for leaks, chafing and secure 

Inspection Procedure Guidelines 
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B. ENGINE GROUP (Continued) MECH. INSP. 
4. Fill engine with oil per lubrication chart 
5. Clean engine 
6. Check engine cylinder compression No. 1 No. 2 No. 3 No. 4 
7. Clean and regap or replace spark plugs as required. (See latest revision of Lycoming Service 

Instruction No. 1042.) 

8. Check ignition harnesses. Clean and inspect insulators 
9. Check magnetos to engine timing oil seal leakage, and distributor block for cracks, burned areas 

and corrosion 
10. Remove, clean, inspect, and oil carburetor air filter. Inspect carburetor heat control valve plate, 

shaft, valve plate to shaft screws and bearings for signs of wear and security. Replace filter 
and/or gasket if damaged or defective. Reinstall carburetor air filter 

11. Check induction air intake seals for leaks, deterioration and hardness. Check flex ducts for 
broken or loose strings, loose or displaced supporting wire and general overall condition for 
signs of wear or perforation 

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

13. Remove and clean electric fuel pump filter. Reinstall and resafety 
14. Check fuel pump for proper operation and secure mounting. Pressurize fuel system with electric 

pump and inspect fuel system and lines for leaks. Check fuel primer for operation and line leaks 
15. Check starter for secure mounting 
16. Check security of throttle arm on carburetor. Check throttle, carburetor heat, and carburetor 

mixture controls for proper travel, security, operating condition and control cushion. Replace 
mixture control wire every 500 hours 

17. Remove exhaust shroud and check muffler tailpipe, risers, clamps, gaskets, exhaust system for 
cracks, leaks and secure mounting. Reinstall shroud 

18. Check breather tube for obstructions and secure mounting 
19. Inspect cylinders for evidence of excessive heat indicated by burned paint on the cylinder. 

Check for cracks, loose bolts, oil leaks and general condition 
20. Check valve rocker clearance ­ .007 to .009 inch cold. (See latest revision of Lycoming Service 

Instruction No. 1068) 
21. Inspect engine mount for cracks, secure mounting and proper safety wiring. Check rubber 

vibration dampeners for signs of deterioration. Replace as required 
22. Check all baffles for cracks, loose or missing screws and deteriorated seal material 
23. Check alternator for secure mounting and lugs and brackets for cracks. Check condition and 

tension of alternator drive belt. Replace if required (adjust belt tension to yield a 5/16 in. 
deflection at the center of the belt when applying a pressure equivalent to 14 pounds for new 
belts and 10 pounds for used belts) 

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

Inspection Procedure Guidelines 
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B. ENGINE GROUP (Continued) MECH. INSP. 

25. Inspect vacuum system components (if installed) for secure mounting. Check vacuum pump 
drive for evidence of seal leakage. Replace seal and pump if required. Check all interconnecting 
lines and fittings for leaks, deterioration and damage. Replace as required 

26. Check ground straps for condition and secure attachment 
27. Check electrical wiring for condition and secure connections including shielded cable ground 

28. Check voltage regulator, starter relay and master switch relay for secure mounting and proper 

29. Install cowl, checking for proper engagement of air intake duct and cowl latches 

C. CABIN GROUP (See Figure 202) MECH. INSP. 
1. Roll up baggage floor covering and remove inspection covers. Remove console forward panels 

and inspection covers. Leave in this position until flap, aileron, rudder and elevator inspection 

2. Check windshield, windows and canopy for cracks and secure mounting. Clean and lubricate 
canopy rails. Clean and lubricate canopy cables and pulleys. Check canopy operation and 

3. Check seat belts and shoulder harnesses for condition, secure mounting and latch operation . . 
4. Check elevator trim control for condition, secure mounting, proper operation and indication 
5. Check rudder pedal and brake system for proper operation and condition. Check brake fluid 

level. Replace rudder pedal springs at 1000 hours 
6. Check control tee for secure mounting and adequate clearance from other equipment 
7. Check cables, pulleys, turn buckles and cable ends for condition, secure attachment and 

safeties. Check cables at pulleys for fraying while actuating controls through full travel. (Max. 

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

10. Check all interior bond lines for any indications of damage, peeling, corrosion or cracking . . . 
11. Check nose gear torque tubes, mounting brackets, bond joints and welds for cracks and secure 

mounting. Check torque on mounting bolts — center bearing brackets 185­195 in. lbs. and end 

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

15. Disassemble, clean, lubricate and reassemble fuel selector valve every 500 hours. See Fuel 

17. Check instruments for condition, secure mounting and legible markings 
18. Check electrical wiring, switches, lights and electronic equipment for condition and security . . 
19. Inspect baggage compartment and cargo tie­downs 
20. Inspect all placards in cabin for condition and legibility 
21. Reinstall baggage floor inspection covers and console forward panels and inspection covers. . . 

Inspection Procedure Guidelines 
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D. FUSELAGE AND EMPENNAGE GROUP MECH INSP. 
1. Remove tailcone and empennage covers 
2. Inspect emergency locator transmitter for security, operation and battery expiration date (See 

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

4. Inspect bond lines for any indication of damage, peeling, corrosion or cracks 
5. Check horizontal and vertical stabilizers for damage and secure mounting. Ensure that horizon­

tal stabilizer and elevator drain holes are open 
6. Check elevators, elevator tips, elevator bearings and stops, rudder, rudder tip, rudder bearings 

and stops, tab hinges and bellcranks for damage, travel and proper operation. Maximum allow­
able torque tube wear limit at bearing supports is .030 in. reduction in wall thickness 

7. Check elevator trim and bungee mechanism for damage, secure mounting and proper operation. 
Check outside of bungee housing for correct lubrication and wear (max. .016 deep). Check 
shear link rivets for security.Replace rivets if loose 
CAUTION: REPLACE WITH SOFT RIVETS ONLY TYPE MS20470A3­5. 

8. Check rudder and elevator cables and pulleys for damage, proper operation and safeties. Check 
bellcrank attaching bolts for wear 

9. Lubricate per lubrication chart (Chapter 12) 
10. Inspect antenna mountings, wiring and electronic installations 
11. Check position and anti­collision lights for secure mounting 
12. Check static system lines and the alternate air source valve (if so equipped). Drain any accumu­

lated moisture from system drain 
13. Reinstall inspection covers 

E. WING GROUP MECH. INSP. 
1. Remove wing tips and access panels. Inspect surfaces, skins, ribs and tips for damage. Check 

position and anti­collision (if equipped) lights for secure mounting 
2. Visually inspect interior and exterior bond lines for any indication of damage, peeling, corro­

sion or cracks 
3. Check ailerons, aileron bearings and stops, flaps, and flap bearings for secure mounting, damage, 

proper travel and wear. Maximum allowable aileron torque tube wear limit at bearing supports 
i s  . 0 3 0  i n .  r e d u c t i o n  i n  w a l l  t h i c k n e s s .  C h e c k  t h a t  a i l e r o n  a n d  f l a p  d r a i n  h o l e s  a r e  o p e n  . . . .  

4. Check fuel vents and connecting lines for damage and restrictions 
5. Check fuel tank outboard end plate for leaks and secure mounting 
6. Check fuel cap gaskets for air tight seal 
7. Check wing attaching bolts. See Chapter 57 for torque values 
8. Check fuel block lines and spar for evidence of leakage at the wing root opening 

10. Check pitot heating element for proper operation (if installed) 
11. Check pitot tube opening and lines. Drain accumulated moisture 
12. Check for interior corrosion of skin indicated by a white flaking ash 
13. Install wing tips and access panels 

Inspection Procedure Guidelines 
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F. MAIN LANDING GEAR GROUP MECH. INSP. 
1. Remove wheels and check for cracks. Check condition of brake linings, wheel cylinders, torque 

plates and mounting pins. Pack wheel bearings, reinstall wheels and key axle nuts at first 100 
hours and each 500 hours thereafter. Inspect wheel bearing grease for contamination and 
solidification at each annual or 100 hour inspection. Do not exceed 500 wheel miles between 
repacking intervals. For operation in dusty areas or areas of high humidity, repack every 100 
hours. Perform a 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 struts for secure mounting. Inspect for cracks, delamination and nicks 
5. Inspect the upper main mounting brackets and spar attaching supports (center spar to fuselage) 

for wear, cracks and loose bolts 
6. Inspect wheel fairings for damage and secure mounting (if installed) 

G. NOSE GEAR GROUP MECH. INSP. 
1. Check nose gear strut for secure mounting, deformation, damage and cracks 
2. Remove nose gear strut from torque yoke and inspect for corrosion of the faying surfaces every 

12 calendar months. Remove corrosion, if present, paint surfaces with zinc­chromate and 
reassemble wet. Seal strut to yoke connection with RTV­102 by DOW­CORNING 

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

4. Grease fork and friction dampener, assemble to strut and tighten to 10­21 lb. drag at axle . . . 
5. Remove nose wheel, check for cracks, clean, inspect and repack bearings, reinstall wheel and 

safety axle at first 100 hours and each 500 hours thereafter. Inspect wheel bearing grease for 
contamination and solidification at each Annual or 100­Hour 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 
8. Check wheel fairing for damage and secure mounting (if installed) 

H. OPERATIONAL INSPECTION MECH. INSP. 
1. Check brake operation (including parking brake) 
2. Check fuel primer operation and lines for leaks 
3. Check booster pump operation 
4. Check fuel pressure 
5. Check starter for proper operation 

6. Check oil pressure and temperature 
7. Check engine controls for proper operation. Check throttle and mixture controls for proper cushion 
8. Check magneto operation; 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 momentarily to check magneto grounding 

9. Check engine static RPM; cruise prop (2125­2275), climb prop (2325­2475) 

Inspection Procedure Guidelines 
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H. OPERATIONAL INSPECTION (Continued) 
10. Check carburetor heater for proper operation and cushion 
11. Check alternator output 
12. Check suction gauge and vacuum system output (4.6 to 5.4 in. Hg.) 
13. Check fuel selector valve operation and indexing 
14. Check heating, defrosting and ventilating system for proper operation 
15. Check radio for proper operation 
16. Check engine idle speed (600 to 650 RPM) and mixture setting 
17. Check idle cut­off on carburetor for proper operation 
18. Check ailerons for proper operation 
19. Check elevators and trim tab for proper operation 
20. Check flaps for proper operation 
21. Check fuel quantity gauges for condition and proper operation . 
22. Check interior lights for proper operation and adjustment 
23. Check navigation and anti­collision lights for proper operation and landing lights for proper 

operation and adjustment 
24. Check pitot heat for proper operation 
25. Check stall warning device for operation 
26. Inspect engine after ground run up. Flight test and inspect for oil leaks and secure mounting of 

all components 

I. GENERAL MECH. INSP. 
1. Aircraft cleaned and serviced 
2. Aircraft conforms to FAA Specifications 
3. All FAA Airworthiness Directives complied with 
4. All manufacturer's Service Letters and Bulletins complied with 
5. Check for proper Pilot's Operating Handbook . 
6. Aircraft papers in proper order. Make log book entry 

End of Inspection 

Inspection Procedure Guidelines 
Figure 201 (Sheet 7 of 7) 

WRUMNUkN AMmmmflm mmmtsrn 
AA­1 SERIES 

MAINTENANCE MANUAL 

5­2­1 
Page 208 

Dec 15/76 



BWUMMAN ^MTOOIRJL 
AA­1 SERIES 

MAINTENANCE MANUAL 

REMOVE THE INSPECTION COVERS 
ON THE TOP­ AFT AND FORWARD 
RIGHT SIDE OF THE CONSOLE TO 
PERMIT INSPECTION AND SERVICING 
OF THE FLAP MOTOR ASSEMBLY, 
ELEVATOR, AILERON AND RUDDER 
CABLES AND TURNBUCKLES. THE 
MICROPHONE JACK CAN ALSO BE 
SERVICED BY THIS PROCEDURE. 

RIGHT AILERON 

BLUE­RIGHT RUDDER 

YELLOW­ELEVATOR 
UP 

LEFT AILERON 

RED­LEFT RUDDER 

GREEN­ELEVATOR 
DOWN 

FLAP MOTOR 

REMOVE THE TWO FORWARD PANELS 
TO INSPECT THE CONTROL COLUMN 
CABLES AND ATTACHING HARDWARE. 
ALSO THE FUEL SELECTOR VALVE 
LINES AND TRIM DRIVE MECHANISM AND 
FLAP SWITCHING WIRING. 

r\ 
Method of Providing Access for Under Console Inspection 

Figure 202 
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UNSCHEDULED MAINTENANCE CHECKS ­ DESCRIPTION/OPERATION 

1. 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, 5­2­1 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. 
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UNSCHEDULED MAINTENANCE CHECKS ­ MAINTENANCE PRACTICES 

1. Inspections Following a Hard or Overweight Landing 

A. Inspect Main Landing Gear Assembly 

(1) Inspect the laminated fiberglass metal reinforced main landing gear struts for evidence of nidcs, slivers, 
cracks, delamination (see Figure 201) and deterioration of protective paint coating. 

NOTE: 1. Minor surface delaminations are acceptable only if extended one ply (.010 in.) or less 
into the surface of the strut. 

2. Corner delaminations (slivers) are acceptable if smaller than 1/16 inch x 1/16 inch 
throughout sliver length. 

3. If airworthiness of a damaged laminated fiberglass strut is questionable, close­up 
photograph of the damaged area may be submitted to the Customer Service Depart­
ment for analysis and recommendations. 

(2) Minor imperfections may be repaired (see Chapter 32). Struts with other than minor imperfections must 
be replaced. 

SLIVER 

DELAMINATION 

SPRING 
PLATE 

CRACKS 
r~\ 

3536 

Main Landing Gear Assembly 
Figure 201 

(3) Inspect main landing gear attach brackets for deformation, proper bolt torque and evidence of move­
ment on spar. If spring plate (20 Figure 201, 32­1­1) between attach brackets and strut is bent, spring 
plate must be replaced. 

(4) Check attach brackets for hole elongation. 
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B. Inspect Nose Landing Gear Assembly 

(1) Inspect nose landing gear fork assembly and axle rod for deformation or cracks as shown in Figure 202. 
This damage normally results from landing at a relatively flat attitude with a high vertical velocity. Any 
evidence of deformation or cracks is cause for rejection of the fork assembly and/or axle rod. 

CHECK FOR 
DEFORMATION 

Nose Gear Axle Rod and Fork Assembly 
Figure 202. 

SECTION A­A 

DETAIL A 

Nose Gear Strut 
Figure 203 
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(2) Deformation shown in Detail A, Figure 203 is the result of landing in a relatively flat attitude with high 
vertical velocity. Replace strut if deformed. 

(3) Inspect the curved area of the strut for flattened condition as shown in Section A­A, Figure 203. An 
elliptical shaped cross section exceeding .075 in. is cause for rejection of the strut. 

(4) With the weight removed from the nose landing gear, check the fit of the strut assembly into the torque 
tube yoke assembly (Detail B) by moving the strut up and down in the torque tube Tee. If looseness is 
noted, the cause for looseness must be determined. If the bolts that attach the strut to the torque tube 
yoke are worn, they should be replaced with NAS464­P6A31 bolts. If new bolts do not satisfactorily 
eliminate play, ream and install next larger size NAS bolt (NAS464­P7 maximum). 

(5) Inspect shock absorbers for nicks, distortion, corrosion and security. 

(6) With strut removed, inspect bolt hole areas at strut to torque tube attach point for evidence of elonga­
tion or cracking. 

(7) Inspect the nose fork bearing cup to nose strut bond joint for cracks, corrosion, deterioration or damage 
(see Detail C, Figure 203). Refer to Chapter 32 for repair of bond joint cracks and treatment of 
corrosion. 

(8) Inspect torque tube assembly attachment to fuselage side panels as shown in Figure 204. Remove snap 
plugs and check location of attach bolts. If bolts have shifted and are not exactly in the center of the 

r­» counterbored holes in the fuselage sides, damage may have occurred to the lower engine mount/fuselage 
^ ^ area. A very close inspection of this area should be accomplished. Check that attach bolts are torqued to 

300­350 in. lbs. 

Torque Tube Assembly Attachment 
Figure 204 

r*\ 
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(9) Inspect bond fillets in torque tube and yoke assembly as shown in Figure 205. If cracks are noted in 
paint or in the bond fillets, they should be carefully sanded out to determine that they do not extend 
into the bonded joint. Cracks in the bond fillets are permissible. Cracks in the bonded joints are not 
permissible and torque tube assembly must be removed from service. 

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

(10) Inspect the torque tubes for longitudinal cracks, as shown in Figure 205. 

(11) Inspect cabin floor and firewall where torque tube center bearing support brackets attach for evidence of 
deformed honeycomb. Inspect torque tube center bearing brackets for deformation. If torque tube 
center bearing support brackets are deformed, the entire torque tube assembly must be replaced. Check 
that center bearing support bracket bolts are torqued to 185­195 in. lbs. 

Inspect Engine Mount and Propeller 

(1) Inspect engine mount welded assembly for cracks or any deformation. 

(2) Inspect engine attach fittings at fuselage for deformation and security of attachment to fuselage. 

(3) Inspect propeller tips for evidence of ground contact. Replace a damaged propeller. 

Inspect Fuselage and Empennage 

(1) Inspect the tailcone structure for damage. Buckled tailcone flanges can normally be repaired using the 
procedures in AC 43. 

CRACKS ARE PERMITT 
BOND FILLET IN THIS > 
VIDEDTHEY DO NOTE 
TO THE BOND JOINT. 

DETAIL A (TYPICAL) 

Torque Tube and Yoke Assembly 
Figure 205 
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(2) Inspect horizontal and vertical stabilizer, elevator, rudder and aileron mounting brackets for damage, 
cracks and security of mounting (loose bolts or buckled supports). 

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

Bondline Damage, Inspection Procedures and Repair 

A. Identify 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 caused by persons stepping on the inboard 
trailing edges of the flaps and general "hangar rash" on the other control surfaces. This type of damage is 
usually readily visible in the form of joint separation. 

(2) Corrosion Damage ­ A less common type of bondline damage is damage caused by metal corrosion. This 
type of damage is usually restricted to edges of unfilleted bondlines, such as found on the rear spar to 
skin joints on the trailing edges of wings and stabilizers, particularly if these edges are not well protected 
by paint. This type of damage is more likely in tropical and subtropical climates, particularly where an 
aircraft is located close to the coast. 

B. Isolate Most Common Damaged Areas 

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

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

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 of hairline cracks between two layers of bonded metal. Figure 206 illustrates the 
appearance of this condition. Identify the location of any cracks with a grease pencil as shown in Figure 
206. 

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

BOND JOINT 

SPOT IN BONDLINE 

GREASE PENCIL 
IDENTIFIED 

Identifying Suspect Areas 
Figure 206 
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(3) Separation ­ If the results of (2) are questionable, attempt to insert a .004 in. .006 in. feeler gauge 
into the bondline to verify that a separation exists. 

Repair Bondline Damage 

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) Seal all bondline edges with paint. 

(3) If the suspected area proves to be actual bondline separation, order Service Kit No. SK­12S from the 
Grumman American Supply Operations and make repairs accordingly. 
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PRINCIPAL DIMENSIONS 

1. General 

This section provides, in diagram form, the principal dimensions for the AA­IC aircraft. 

2. Principal Dimensions (AA­IC Aircraft) 

Principal dimensions for the AA­IC aircraft are presented in Figure 1. 
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Principal Dimensions (AA­IC Aircraft) 
Figure 1 
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STATION LOCATIONS 

1. General 

This section provides, in diagram form, the station locations for the AA­IC aircraft. 

2. Station Locations (AA­IC Aircraft) 

Station locations for the AA­IC aircraft are presented in Figure 1. 

r*\ 
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Station Locations (AA­IC Aircraft) 
Figure 1 
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SPECIFICATIONS 

1. General 

/^\ 

This section provides, in tabular form, the major speciflcations for the AA­IC aircraft. 

2. Specifications, AA­IC Aircraft 

The major speciflcations for the AA­IC aircraft are as follows: 

FAA Type Certificate A11EA Flap Travel 

Gross Weight (Utility Cat.) 1600 lbs. 

Fuel Capacity 

Oil Capacity 

Engine 

Propeller (Fixed Pitch) 

Spinner 

Length 

Height 

Wings: 

Span 

Dihedral 

Incidence 

Aileron Travel (Up) 
(Dn) 

Max Difference 
Between Flaps 

24 gal. 
Empennage: 

6 qt. (without Oil Cooler) 
7 qt. (with Oil Cooler) Horizontal Tail 

Lycoming 
0­235­L2C 
115 HP at 
2700 RPM 

Sensenich (72") 
72CK­0­56 
or 72CK­0­52 

Req'd Equipment 

19' 2­7/8" 

V 7­1/4" 

24'5­1/2' 

5° 

1°25' 

25° ± 2° 
20° ± 2° 

Incidence 

Vertical Tail Offset 

Elevator Travel (Up) 
(Dn) 

Rudder Travel (LT&RT) 

Trim Tab Travel (Up) 
(Dn) 

Main Wheel Tire 

Pressure 

Nose Wheel 

Pressure 

30° ± 2° 

± r  

­3° 

0° 

12°± 2° 
28® ± 2° 

25° ±2° 

15°± 4° 
15°i 2°. 

15 x 6.00­6 
4 ply rating 

19 PSI 

5.00 x 5 
4 ply rating 

22 PSI 
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LIFTING AND JACKING POINTS 

1. General 

This section identifies and locates on illustrations those points that may be used when lifting or jacking of the 
aircraft is required. Reference is also made to Paragraph 7­3 to indicate what special lifting, jacking, or shoring 
equipment may be used at each lifting or jacking point. 

2. Lifting and Jacking Points 

The lifting and jacking points for the AA­IC aircraft are shown in Figure 1. 
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1. Front Lifting Point — Fuselage Station 51. 
2. Aft Lifting Point ­ Fuselage Station 100. 
3. Empennage Lifting Point ­ Within 6 in. of the horizontal stabilizer root. 

Lifting and Jacking Points 
Figure 1 
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LIFTING AND JACKING PROCEDURES 

1. General 

This section provides the recommended procedures for lifting and jacking the aircraft to accomplish maintenance 
and inspection procedures. Since lifting and jacking of aircraft can be accomplished by a wide variety of procedures, 
depending primarily upon the equipment available, these procedures provide general instructions that can be 
modified as necessary by the user, in light of his equipment availability. 

2. lifting Procedures 

A. lifting the nose landing gear is accomplished as follows: 

CAUTION: IF A STAND IS USED TO SUPPORT THE FORWARD FUSELAGE WHEN THE NOSE GEAR IS 
LIFTED, ENSURE THAT THE BEARING SURFACE OF THE STAND EXTENDS THE WIDTH 
OF THE FUSELAGE AND THAT THE SURFACE IS AT LEAST FOUR INCHES WIDE. THE 
LOAD BEARING SURFACE SHOULD BE COVERED WITH PADDING OR HARD FOAM 
RUBBER. THE STAND MUST BE CAPABLE OF SUPPORTING 1500 POUNDS. 

(1) Engage the parking brake or place chocks around both main landing gear. 

CAUTION: WHEN THE NOSE OF THE AIRCRAFT IS RAISED ENSURE THAT THE TRIM TAB 
AND FUSELAGE DO NOT STRIKE THE GROUND. DO NOT PRESS DOWN ON THE 
OUTBOARD END OF THE HORIZONTAL STABILIZER. 

(2) Press down on the horizontal stabilizer in the area of the stabilizer front spar, and within six in. of the 
fuselage. (See Figure 1.) 

(3) While holding the aircraft tail down, slide a stand (approximately 30 in. high) beneath the Fuselage 
Station 51, immediately behind the torque tube center bearing mounting bolts. 

(4) Slowly lower the nose onto the stand by releasing downward pressure on the horizontal stabilizer. 

B. Lifting the entire aircraft is accomplished as follows: 

(1) Lift the aircraft nose and place the forward stand as described in Paragraph A. 

(2) Secure a second stand of the same height and load­bearing capability as the one under the forward 
fuselage. 

NOTE: The aft fuselage requires a lifting force approximately 500 pounds to lift it sufficiently for 
the stand to be placed under the fuselage. 

(3) Manually lift the aft fuselage, and slide the stand under the fuselage at Fuselage Station 100. 

(4) Lower the aircraft onto the stand. 

3. Jacking Procedures 

A. Jacking is done by placing jacks, as shown in Figure 2, and jacking the aircraft up. 
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1. Place jacks beneath aft fuselage at Fuselage Station 100. 

2. Place jacks beneath fuselage at Fuselage Station 51, on each side of fuselage. 

Jacking Arrangement 
Figure 2 
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AIRCRAFT PREPARATION 

1. General 

This section contains the procedure for determining the basic empty weight and moment of the aircraft. Sample 
forms and the corresponding procedures for their use are provided to enable a rapid calculation of the weight and 
moment for various operations. A comprehensive list of all available equipment for the aircraft is also provided. 

It should be remembered that specific information on weight, arm, moment and installed equipment for this aircraft 
can only be found in the appropriate weight and balance records carried in the aircraft. 

2. Preparation Procedure 

Prepare the aircraft for leveling and weighing as follows: 

A. Inflate all tires to recommended operating pressure. 

B. Drain all fuel from the tanks and fuel system. 

C. Drain all oil from the oil system. 

D. Move sliding seats to center of travel position. 

E. Raise flaps to fully retracted position. 

F. Place all controls in neutral position. 

G. Ensure that all objects not a part of the aircraft or its accessories are removed from the aircraft. 

H. Slide canopy to provide a six in. opening between canopy and windshield. 
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LEVELING 

General 

Normally, aircraft leveling is accomplished in conjunction with aircraft weighing. When this is the case, the aircraft 
should be mounted on the scales prior to leveling. 

When leveling is done in conjunction with some maintenance procedure (fuel gage calibration, etc.), the aircraft 
should be parked on a level surface. 

Leveling Procedure 

Level the aircraft as follows: 

A. Place scales under each wheel (minimum capacity 1500 pounds for nose wheel and 1000 pounds capacity for 
main wheels). 

B. Place levels on canopy track as shown in Figure 1. 

C. Level aircraft both laterally and longitudinally by deflating one or two tires until the bubbles in the levels 
center. 

(1) Open the canopy approximately six inches; 

(2) Level airplane longitudinally by placing a short spirit level on the right 
canopy rail forward of the pilot's seat, and deflating nose tire or main 
gear tires to center the bubble. 

(3) Level the airplane laterally by placing a four­foot level across the 
canopy rails at windshield and differentially deflating main gear tires to 
center the bubble. Close canopy. 

Aircraft Leveling 
Figure 1 
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WEIGHING 

General 

Aircraft weighing should be done in an area such as a hangar where wind or other disturbances do not cause 
inaccurate scale readings. The scales used should be properly calibrated and of sufficient capacity to support the 
aircraft. 

Weighing Procedure 

Weigh the aircraft as follows: 

A. Remove the levels, close and lock the canopy. 

B. With aircraft level and brakes released, record the weight shown on each scale as shown in Figure 1. 

C. Deduct tare (chocks, etc.), if any, from the scale readings and record the result in the weighing form. 
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DATUM 
STATION 

0.0 FIREWALL 
.50'^ 

U­B­J 
N L&R 

Scale Position Scale Reading Tare Symbol Net Weight 

Left Wheel L 
Right Wheel R 
Nose Wheel N 
Total of Net Weights W 

Calculate Arm (in inches) as follows: 

NOTE 

(50 + A) = MAIN LANDING GEAR ARM (IN INCHES) 
50­(B­A) = NOSE LANDING GEAR ARM (IN INCHES) 

L = WEIGHT OF LEFT MAIN LANDING GEAR (IN POUNDS) 
R = WEIGHT OF RIGHT MAIN LANDING GEAR (IN POUNDS) 
N = WEIGHT OF NOSE LANDING GEAR (IN POUNDS) 

[(50 + A) (L + R)] + [50 ­ (B ­ A)] N 
C.G. Arm = L + R + N 

Item Weight C.G. Arm 
Moment/ 
1000 Lbs.  In .  

Airplane Net Weight (W) 
Oil, 6 Qt. at 1.875 Lb./Qt. 11.00 39.0 .429 
Unusable Fuel 2 Gal. at 6 Lb ./Gal. 12.00 84.5 1.014 
Equipment Changes 
Airplane Basic Empty Weight 

Sample Aircraft Weighing 
Figure 1. 
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MEASURING ARM 

General 

The following procedures must be performed carefully in order to obtain the accuracy required for proper center of 
gravity computation. When performing these measurements, ensure that the string is stretched tight enough to 
prevent deflection during measurement, and that the aircraft is level during the measurements. 

Measuring Procedure 

Measure the arm as follows: 

A. Obtain measurement A (Section 8­2­1, Figure 1) 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. 

(2) Connect a plumb bob such that it hangs from the centerline of the engine firewall to the floor. 

(3) Using a tape, measure the distance along the centerline of the aircraft from the plumb bob to the string 
stretched between the main landing gear. 

(4) Record measurement A in the Weight Form (Section 8­2­1, Figure 1). 

B. Obtain measurement B (Section 8­2­1, Figure 1) as follows: 

(1) Ensure that the nosewheel is set straight along the centerline of the aircraft. 

(2) Using a tape, measure from the center of the nose gear axle to the string stretched between the main 
landing gear wheels. 

(3) Record measurement B in the Weight Form (Section 8­2­1, Figure 1). 
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COMPUTING CENTER OF GRAVITY 

1. General 

The following computation is performed in the sample form shown in Section 8­2­1, Figure 1. This computation 
determines the aircraft basic empty weight moment. 

2. Computation Procedure 

Perform the computation as follows: 

A. Using the weights previously recorded, calculate the aircraft net weight (W), per Section 8­2­1, Figure 1. 

B. Using the weights and measurements previously recorded, calculate the C.G. Arm according to the formula in 
Section 8­2­1, Figure 1. 

C. Enter the aircraft net weight (W) and C.G. Arm obtained in Steps A and B in the Aircraft Basic Empty 
Weight Form at the Bottom of Figure 1, Section 8­2­1. 

D. Obtain moment by multiplying weight times C.G. Arm and dividing by 1000. Enter moment in the 
appropriate column. 

E. Add the entries in the Weight column to obtain the AIRCRAFT BASIC EMPTY WEIGHT. 

F. Add the entries in the MOMENT/IOOO Lbs. In. column to obtain the AIRCRAFT BASIC EMPTY WEIGHT 
MOMENT. 
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TOWING 

1. General 

This Section provides the procedures recommended for manual towing of the AA­IC aircraft. 

2. Towing Procedures 

CAUTION: USING THE PROPELLER FOR GROUND HANDLING COULD RESULT IN SERIOUS DAMAGE, 
ESPECIALLY IF PRESSURE IS EXERTED ON THE OUTER ENDS. DO NOT ATTEMPT TO PUSH 
THE AIRCRAFT BACKWARD WITHOUT THE AID OF A TOW BAR. THIS ACTION COULD 
RESULT IN THE NOSE WHEEL PIVOTING ABRUPTLY AND DAMAGING THE NOSE WHEEL 
STOPS. 

Towing of the aircraft should be accomplished by use of the nose gear tow bar (Part No. 5804052­501), as follows: 

A. Extend the tow bar by pulling the handle out and rotating it to engage the lode as shown in Figure 1. 

B. Open the jaws of the tow bar by pulling the latch handle back as shown in Figure 1. 

CAUTION: WHEN USING TOW BAR EXERCISE CAUTION SO THAT FINISH ON NOSE WHEEL 
FAIRING IS NOT DAMAGED. 

C. Place tow bar cups over lugs on nose gear and close latch as shown in Figure 1. 

D. Tow aircraft by pulling or pushing tow bar handle. 
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Attaching 

Tow Bar Usage 
Figure 1 
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TAXIING 

1. General 

Since the rudder controls on the AA­IC aircraft are not directly coupled to the nose wheel, directional control 
during taxiing is maintained by use of differential braking. 

2. Taxiing Technique 

All taxiing should be done at slow speed, and the controls should be positioned such that the affects of gusty wind 
are minimized. (See Taxiing Diagram, Figure. 1) 

Taxiing should not be attempted in strong crosswinds. If taxiing in strong crosswinds is necessary the use of "wing 
walkers" is recommended. 

Taxiing over loose gravel or cinders should be done at low engine speed to minimize damage to the propeller tips, 
horizontal surfaces and landing gear due to stone damage. 
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NUMBER WIND DIRECTION CONTROL POSITION 

0) 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 
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PARKING 

1. General 

This section provides the procedures recommended to park the aircraft so that the likelihood of ground damage is 
minimized. 

2. Parking Practices 

CAUTION: WHEN CHOCKING WHEELS, ENSURE THAT THE CHOCKS USED ARE NOT LARGE ENOUGH TO 
COME IN CONTACT WITH THE WHEEL FAIRINGS. USE OF CHOCKS THAT ARE TOO LARGE 
MAY DAMAGE FAIRINGS. 

When parking the aircraft, head into the wind and set the parking brakes. Do not set the parking brakes during cold 
weather when accumulated moisture may freeze the brakes, or when the brakes are overheated. Install the control 
wheel lock and chock the wheels. In severe weather and high wind conditions, moor the aircraft as outlined in the 
following paragraph. 

Care should be taken when using the parking brakes for an extended period of time during which an air temperature 
rise could cause the hydraulic fluid to expand, which in turn could damage the brake system and/or cause difficulty 
in releasing the parking brake. For prolonged parking, tie­downs and wheel chocks are recommended. 

r*N 
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MOORING 

General 

This section provides the procedures recommended for a normal tie­down of the aircraft, and special precautions 
that may be taken to minimize the likelihood of damage during severe weather. 

Normal Tie­Down 

Proper tie­down procedure is the best precaution against damage to the parked aircraft by gusty or strong winds. To 
tie­down the aircraft securely, proceed as follows: 

A. Chock all wheels and install the control wheel lock. 

CAUTION: WHEN CHOCKING WHEELS, ENSURE THAT THE CHOCKS USED ARE NOT LARGE 
ENOUGH TO COME IN CONTACT WITH THE WHEEL FAIRINGS. USE OF CHOCKS THAT 
ARE TOO LARGE MAY DAMAGE FAIRINGS. 

B. Tie sufficiently strong ropes or chains to the wing and tail tie­down fittings and secure each rope to a ramp 
tie­down. 

C. Ensure that the canopy is closed and latched. 

Severe Weather Precautions 

When it is necessary to moor the aircraft during periods when severe weather is anticipated, the following 
precautions (in addition to the steps in Paragraph 2) may be employed: 

A. Ensure that the aircraft is positioned so that it is headed directly into the wind. 

B. When manila rope is used for mooring, ensure that the rope has sufficient slack to compensate for shrinkage 
when the rope gets wet, and subsequently dries. 
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LIMITATIONS PLACARDS 

General 

This section contains information relating to all placards aboard the AA­IC aircraft which define aircraft limitations 
and/or provide flight safety data. FAA regulations require the permanent installation of these placards aboard the 
aircraft. 

Placard Locations 

The appearance, content, and location of all limitations placards are contained in Figure 1 and accompanying legend. 
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VIEW A 

VIEW B 

Limitations Placards (Sheet 1 of 4) 
Figure 1 
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1. Located inside canopy rail, left side 

A113 KNOTS MAX WITH CANOPY OPEN TO HERE 
U NO FLIGHT WITH CANOPY OPEN BEYOND THIS POINT 

2. Located in full view of Pilot ­ left side 

THIS AIRPLANE MUST BE OPERATED AS A UTILITY CATEGORY 
AIRPLANE IN COMPLIANCE WITH THE OPERATING LIMITA­
TIONS STATED IN THE FORM OF PLACARDS, MARKINGS AND 
MANUALS 

MAXIMUM DESIGN WEIGHT 1600 LBS 
DESIGN MANEUVERING SPEED, VA 117 KNOTS, CAS 
FLIGHT LOAD FACTORS: 
FLAPS UP +4.4 ­1.76 FLAPS DOWN +3.5 

ACROBATIC MANEUVERS ARE LIMITED TO THE FOLLOWING: 

MANEUVER ENTRY SPEED (CAS) 
CHANDELLES 117 KNOTS 
LAZY EIGHTS 117 KNOTS 
STEEP TURNS 117 KNOTS 
STALLS (EXCEPT WHIP STALLS) SLOW DECELERATION 

SPINS PROHIBITED 
MAXIMUM ALTITUDE LOSS IN STALL 200 FEET 
DEMONSTRATED CROSSWIND VELOCITY 16 KNOTS 

THIS AIRPLANE NOT APPROVED FOR FLIGHT IN ICING CON­
DITIONS. READ FUEL GAGES IN LEVEL FLIGHT ONLY. FOR 
NORMAL OPERATION MAINTAIN FUEL BALANCE. 
DEMONSTRATED FUEL UNBALANCE 7 GAL 
REFER TO WEIGHT AND BALANCE DATA FOR LOADING IN­
STRUCTIONS: 
THIS AIRPLANE IS CERTIFICATED FOR THE FOLLOWING OPER­. 
ATIONS AS OF DATE OF ORIGINAL AIRWORTHINESS CERTI­
FICATE: IFR VFR DAY NIGHT WHEN PROPERLY EQUIPPED PER 
FAR 91 
16­803007­65 AA1C 

limitations Placards (Sheet 2 of 4) 
Figure 1 
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Located on Left side of instrument panel, above airspeed indicator. 

CAUTION: MAKE SURE INSTALLED PLACARD MATCHES AIRCRAFT CONFIGURATION. 

MODEL AA­1C 
STALL SPEED KNOTS CAS 

BANK ANGL E 
CONDITION 0° 20° 40° 60° 

FLAPS UP 57 59 66 81 
FLAPS DN 53 55 61 75 
1600 LBS. POWER OFF 

Located oil fuel selector valve, to right of pilot's seat forward. 

Located on instrument panel in full view of pilot. 

SPINS PROHIBITED 

limitations Placards (Sheet 3 of 4) 
Figure 1 
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6. Located inside glove compartment 

TlRE PRESSURE NOSE 22 LBS 
MAIN 19 LBS 

Located on left and right wing at fuel filler cap. 

8. Located in baggage compartment 

BAGGAGE CAPACITY 
100 POUNDS MAX 

9. Located on fuselage side under left horizontal stablizer. 

°J 
QRUMMAN AVOAFOOIRI] 

SAVANNAH, GEORGIA 31403 U.S.A.  

r\ 
& 

MODEL NO. 
SERIAL NO. 

TYPE CERT NO. C 
PROD CERT NO. C 

fd 

Limitations Placards (Sheet 4 of 4) 
Figure 1 
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OPERATIONS PLACARDS 

1. General 

This section contains information relating to all placards aboard the AA­IC aircraft which provide the pilot, 
passenger, and maintenance peisonnel with aircraft operation data. 

2. Placard Locations 

The appearance, content and location of all operations placards are contained in Figure 1 and accompanying legend. 
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VIEW C 19 27 
Operations Placards (Sheet 1 of 8) 

Figure 2 

11­2 
Page 2 

Dec 15/76 



ORUMMAN AIMEWMBAIN] AVDATCORFL 
AA­1 SERIES 

MAINTENANCE MANUAL 

Located below left and right forward canopy rail corners (one gauge for each wing tank) 

FULL 

13/4 

1/2 

1/4 

0 

Located forward on left side of canopy rail 

Located forward on left side of canopy rail 

OPEN ) 
Operations Placards (Sheet 2 of 8) 

Figure 2 
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4. Located on lower left side of instrument panel. 

PHONE 

* C 
* 

* — %, 

c r / '  \  o vu 
ON ON 

M 
A A 
L S 
T T 

E 
R 

OFF OFF 

o 
STARTER 

5. Located on instrument panel above airspeed indicator 

N D D D D D  

6. Located on top back, left and right centers of windshield framing. 

HAND HOLD 

7. Located on lower center of instrument panel 

ALT AUOIO I RA0,° I AUTO | 
FUEL PUMP NAV LTS PITOT MT STROBE FLASH 8CN LOG LT / s. CABIN MT PARK BRAKE FIELD AMP 1 2 3 4 PILOT ALT 

H­ H~ "I" H" ­I" 0,M» + V BRIGHT _J_ _j_ _U 
OFF 

INST LTS PULL HOT PULL ON 

8. Located on back of panel mounted "Escort model aircraft radio.' 

ESCORT 110 GA 

Operations Placards (Sheet 3 of 8) 
Figure 2 
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9. Located on upper right side of instrument panel. 

TRANSMIT + DISABLED 

OFF ON 

INTERCOM 

10. Located on lower right side of instrument 

f \ 

INST­NAV T & B LDG FLASH FUEL STALL WARN PITOT FUEL PUMP 
LTS LT BCN GAGES OIL TEMP FLAP HT STROBE 

+ + + + + + + + + 
v > 

11. Located on top of console, right side 

DN 

t 

N 

Q.| 

0 
S 
E 

UP 

Operations Placards (Sheet 4 of 8) 
Figure 2 
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Located on top of console, center. 

UP 

F 
L 
A 
P 
S 

DN 

Located on top of console, left side 

UP 

1/3 

2/3 

DN 

Located on lower center of instrument panel 

Operations Placards (Sheet 5 of 8) 
Figure 2 
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15. Located on lower left side of instrument panel left of air vent. 

CHECKLIST 
TAKEOFF 

1 FUEL­FULLEST TANK 
2 MIXTURE­RICH 
3 AUX PUMP­ON 
4 INSTR'S­SET & CHECK 
5 TRIM­SET 
6 FLAPS­UP 
7 THROTTLE­FULL 
8 RAISE NOSE­55 KNOTS 

LANDING 
1 FUEL­FULLEST TANK 
2 MIXTURE­RICH 
3 AUX. PUMP­ON 
4 CARB HEAT­A/R 
5 FLAPS­A/R 
6 APPROACH—70 KNOTS 

16. Located on lower left side of instrument panel to right of air vent control. 

17. In glove box 

CONTROL LOCK 

Remove Before Starting Engine 

2 

18. Located on upper left corner of firewall 

Operations Placards (Sheet 6 of 8) 
Figure 2 
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19. Located on upper left corner of firewall. 

CAUTION 
PRIOR TO STRIPPING EXTERIOR 

PAINT CONSULT SERVICE MANUAL 

Jo 

20. Located on left and right wing roots and flaps (2 places on each wing) 

NO STEP 

21. Located on instrument panel: 

CAUTION: FLASHING BEACON IN CLOUDS 
MAY CAUSE VISUAL DISORIENTATION 

22. Located on instrument panel shield: 

23. Located on aft fuselage above left horizontal stabilizer (optional equipment) 

EMERGENCY ACCESS ­ CRASH LOCATOR BCN: 
PROTECT HANDS. PULL AND RIP COVER OPEN HERE 
MANUALLY ACTIVATE THE TRANSMITTER BCN BY 
PUSHING THE TOGGLE SWITCH TOWARD THE 
TOP OF THE FUSELAGE TO THE ON POSITION. 4 

Operations Placard (Sheet 7 of 8) 
Figure 2 
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Located on upper right side of instrument panel (optional equipment) 

INTERCOM 
ONLY 

TRANSMIT 
DISABLED 

Y 
PHONE I I SPEAKER 

I SIDE TONE J 

On instrument panel (optional equipment) 

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

On wing outer ribs (optional equipment) 

WARNING 
­HIGH­
VOLTAGE 

WAIT 5 MINUTES AFTER 
SHUTTING OFF BEFORE STARTING 

ANY WORK ON THIS UNIT 

CAUTION 
THIS UNIT POLARITY SENSITIVE 
WHITE OR RED LEAD POSITIVE 

BLACK LEAD AND OR CASE NEGATIVE 

Adjacent to auxiliary power plug (optional equipment) 

CAUTION: 12 VOLT 
D.C. ONLY, MASTER 
SW. MUST BE OFF 

Operations Placards (Sheet 8 of 8) 
Figure 2 
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SERVICING 

1. General 

This section describes the procedures and precautions necessary for proper servicing of the AA­IC 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 major servicing 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 cowl, 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 panel at the rear of the baggage compartment. 
Control cables are exposed by removal of the center console, and by removal of the access panels beneath the rug in 
the baggage compartment. 

12­0 
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1 22 8 17 2 4 5 

1. MAIN WHEEL BEARINGS (LEFT AND RIGHT ­ Grease with MIL­G­25760 (Figure 2) grease every 100 hours or 
as required. 
TIRES — Inflate to 24 PSI as required. 

2. BATTERY TERMINALS ­ Coat with W­P­236 (Figure 2) petrolatum as required to prevent corrosion. 
BATTERY — Fill with distilled water as required to maintain fluid level at top of plates. 

3. ENGINE OIL — (See Figure 2.) Change engine oil every 50 hours. Add oil as required to maintain safe level. 
4. NOSE WHEEL BEARINGS — Grease with MIL­G­25760 (Figure 2) grease every 100 hours or as required. 

NOSE WHEEL TIRE — Inflate to 22 PSI as required. 
5. NOSE FORK SWIVEL AND SPRING DISC ­ Grease with MIL45­7711 (Figure 2) grease every 100 hours. 
6. T­COLUMN NEEDLE BEARING ­ Grease with MIL­G­7711 (Figure 2) grease as required. 
7. T­COLUMN, RUDDER AND FLAP TORQUE TUBE OILITE BEARING ­ Oil with MIL­L­7870 (Figure 2) as 

required. 
8. TRIM WHEEL GEARS — Grease with MIL­G­7711 (Figure 2) grease every 100 hours. 
9. SEAT TRACKS ­ Oil with MIL­L­7870 (Figure 2) oU every 100 hours. 

10. TRIM ACTUATOR SHAFT ­ Grease with MIL­G­7711 (Figure 2) grease as required. 
11. TRIM TAB BELLCRANKS ­ Oil with MIL­L­7870 (Figure 2) oil as required. 
12. RUDDER AND ELEVATOR BELLCRANK CLEVIS PINS ­ Oil with MIL­L­7870 (Figure 2) oil as required. 
13. TRIM TAB HINGE ­ Oil with MIL­L­7870 (Figure 2) oil (Note 2). 
14. CANOPY SLIDES ­ Spray with E­Z­Free lubricant as required. 

CANOPY CABLE/PULLEY — Spray with E­Z­Free lubricant as required. 
15. ALL CONTROL SURFACE BEARINGS ­ Grease with Aeroshell #6 or MIL­G­7711 (Figure 2) grease as required. 

Servicing Points (Sheet 1 of 2) 
Figure 1 
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16. FUEL SELECTOR VALVE AND FUEL CAP GASKET ­ Grease with MIL­G­6032A (Figure 2) grease as required. 
FUEL TANKS ­ Fill with 100/130 grade aviation fuel as required. 

17. FRESH AIR VENTS ­ Oil with MIL­L­7870 (Figure 2) oil as required. 
18. FLAP DRIVE JACKSCREW ­ Grease with MIL­G­7711 (Figure 2) grease. Coat with a light film (Note 1.). 
19. BRAKE RESERVOIRS ­ Fill to with 1 /4 inch of top with MIL­H­5605 (Figure 2) hydraulic fluid, as required. 
20. VACUUM SYSTEM FILTER ­ Replace filter at 400 hours or as required. 
21. ENGINE AIR FILTER ­ Clean and service filter element every 50 hours. Replace when torn or damaged. 
22. FUEL TANK DRAINS ­ Clear of water and sediment prior to first flight of day. 
23. AUXILIARY FUEL PUMP FILTER ­ Clean filter element every 50 hours. 
24. CARBURETOR FILTER ­ Drain carburetor bowl and clean filter every 100 hours. 

NOTES: 
1. Care should be taken to avoid grease contacting outer surface of nylon nut. 
2. Acceptable substitute is powdered graphite (MIL­G­6711) (Figure 2). 

Servicing Points (Sheet 2 of 2) 
Figure 1 
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TRADE NAME MANUFACTURER 

MIL­G­21164 GREASE (Note 1) 

Aeroshell Grease 17 
Braycote 664 
PED 3350 Grease 
Royco 64 Grease 
TG­4727 Grease 

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

MIL­G­6711 GRAPHITE (Note 1) 

Graphite 
Graphite 
Graphite 

Dixon Company 
Electrofilm Company 
Electro­Graph Company 

MII^H­5606 HYDRAUUC FLUID (Note 1) 

3125HVD Oil 
Bray co Micronic 756C 
PED­3337, ­3335 
Royco 756A & B 
XSL 7828 
YT­283 

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

W­P­236 PETROLATUM (Note 1) 

Braycode 236 
Parmo 70 
Royco 1R 

Bray Oil Company 
Humble Oil & Refining Company 
Royal Lubricants Company 

MIL­L­7870 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 

MIL­G­25760 GREASE (Note 1) 

Aeroshell Grease 16 
Braycote 6605 
Royco 60R 
Supermil ASU No. 06752 
TG­4971 Grease 

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

MIL­G­7711 GREASE (Note 1) 

Aeroshell No. 6 
Regal AFB 2 

Shell Oil Company 
Texaco Inc. 

Lubricants (Page 1 of 2) 
Figure 2 
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/^S 

TRADE NAME MANUFACTURER 

MIL­L­6082 STRAIGHT MINERAL OIL ­ ENGINE (Notes 1 and 2) 

Aeroshell Oil 65 Shell Oil Company 
Aeroshell Oil 100 Shell Oil Company 
Chevron Aviation Oil 65 Chevron Oil Company 
Grade 1100 Chevron Oil Company 
Avrex 101/1065 Mobil Oil Company 
Avrex 101/1100 Mobil Oil Company 
Conoco Aero Oil 1065 Continental Oil Company 
Conoco Aero Oil 1100 Continental Oil Company 
Chevron Aero Oil Grade 120 Standard Oil Company 
RT­451 Mobil Oil Company 
RM­173E Mobil Oil Company 
RM­180E Mobil Oil Company 
TX­6309 Texaco Inc. 
Premium AD 120 Texaco Inc. 
Premium AD 80 Texaco Inc. 
Oil E­120 Exxon Company 
Oil A­100 Exxon Company 
Oil E­80 Exxon Company 

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 of Lycoming Service Instruction No. 1014 may 
be used. 

Lubricants (Page 2 of 2) 
Figure 2 
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1. Engine Upper Cowl 7. Wing Hps 
2. Rudder Tip 8. Wing Inboard Forward Access Plates 
3. ELT Access Panel 9. Landing Gear Root Fairings 
4. Tailcone 10. Wing Inboard Aft Access Plates 
5. Nose Gear Torque Tube Bolt Access Plugs 11. Horizontal Stabilizer Root Fairing 
6. Engine Lower Cowl 12. Elevator Hps 

Access Openings 
Figure 3 
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Special Tools and Equipment 

The following is a list of service tools available from the Parts Department. See the applicable parts catalog for 
ordering information. 

TOOL NUMBER 

DE­0001­501 

DE­0002­501 

DE­0003­501 

DE­5004­501 

DE­5006­1 

ST 1064 

ST 1074 

719­40 MRP 

TOOL NAME 

Main Gear Jack Fitting 

Rudder Rigging Fixture 

Aileron & Flap Rigging Fixture 

Trim Tab Rigging Fixture 

Control Wheel/Elevator Rigging 
Fixture 

Aileron & Flap Bearing Sizing 
Tool: 1­1/8 inch I.D.& 1­1/2 
inch I.D. 

Canopy Track Sizing Tool 

Canopy Track Drilling Tool 

Spring Scale­Chatillon Gauge R 
(0­40 lb. Range) 

3364 

Main Gear Jack Fitting 
Figure 4 

Rudder Rigging Fixture 
Figure 5 

3025 

FIGURE SHOWN 

4 

5 

6 

7 

8 

Not Shown 

9 

9 

10 
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Aileron & Flap Rigging Fixture 
Figure 6 

3205 

Trim Tab Rigging Fixture 
Figure 7 

Control Wheel/Elevator System Rigging Fixture 
Figure 8 
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Canopy Track Sizing Tool 
Figure 9 

3467 

Spring Scale­Chatillon Gauge R 
Figure 10 

12­0 
Page 9 

Dec 15/76 



ORUMMAN AIMEPOSMQ AVOATOOKO 
AA­1 SERIES 

W MAINTENANCE MANUAL 

REPLENISHING 

1. General 

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. 

2. Refueling 

Refueling is accomplished by pumping or pouring fuel into the two wing tanks through their respective filler caps. 
(See Figure 11.) When fueling the aircraft, observe the following: 

A. Never refuel the aircraft with the engine running. 

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

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

1. Right Fuel Tank Cap 
2. Right Sump (Under Wing) 
3. Left Sump (Under Wing 
4. Left Fuel Tank Cap 

FUEL 
MIN 100/130 OCT 
12 U. S. GAL CAP 

3528 

r\ 
Fueling Points 

Figure 11 
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D. Ensure that all aircraft electrical systems are deenergized while refueling. 

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

F. If fuel is spilled, ensure that the area of spillage is thoroughly flushed with water and that all residual fuel and 
vapor have dissipated or been neutralized prior to starting the aircraft engine. 

G. Ensure that all fuel used is from an approved source and that the fuel is free of contamination. 

The AA­IC aircraft must 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 Lycoming Publications 
for further information concerning fuels. 

The AA­IC aircraft fuel system capacities are as follows: 

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

U.S. Gallons liters Imp. Gallons 

Total Fuel Capacity, Each Tank 12.0 45.4 10.0 f ~^ 
Net Fuel Capacity, Each Tank 11.0 41.6 9.2 
Unusable Fuel, Each Tank 1.0 3.8 .8 
Total Net Fuel Capacity, Both Tanks 22.0 83.2 18.3 

After refueling, ensure that both fuel tank caps are securely installed prior to flight. 

3. Defueling 

WARNING: WHEN SIPHONING FUEL FROM THE TANKS NEVER ATTEMPT TO START SIPHONING BY 
MOUTH. INTRODUCTION OF EVEN A SMALL AMOUNT OF FUEL INTO THE 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 the wing. During the aircraft defueling observe the safety pre­
cautions specified in paragraph 2. 

4. Engine Oil Replenishing 

Engine oil replenishment is accomplished by pouring oil into the oil filler spout. Oil quantity can be conveniently 
checked by use of the dipstick attached to the oil filler spout cap. 

Oil quantity is checked as follows: 

A. Open oil access door. 

B. Locate oil filler spout on right hand side of engine accessory section. 

C. Unscrew oil filler spout cap. 

12­1­1 
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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. But do not overtighten, as this may damage the 
O­ring seal in the cap. 

Replenish engine oil using oil of the following specifications: 

MIL­L­6082 (Figure 2) Aviation Grade Straight Mineral oil shall be used to replenish oil supply during the first 25 
hours of operation and at the first 25­hour 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 preventive aircraft engine oil. This oil should be 
drained after the first 25 hours of engine operation. 

MIL­L­22851 (Figure 2) Ashless Dispersant Oil: This specification oil shall be used after the first 50 hours of engine 
operation. 

"'Recommended Viscosity 

Average Ambient 
Air Temperature Mineral Grade Ashless Dispersant 

Above 16°C (60°F) SAE50 SAE40orSAE50 
—1*^ (30?F) to 32?C 90°F SAE40 SAE40 
­1ST (0°F) to 21^(7030 SAE30 SAE40orSAE30 
Below ­12°C (1Q°F) SAE20 SAE 30 

­Refer to latest revision of Lycoming Service Instruction No. 1014 and other Lycoming publications for further 
information. 

Replenish engine oil as follows: 

A. Open oil access door. 

B. Locate oil filler spout and unscrew cap. 

C. Using a clean rag 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 are on the edges of the oil filler 
spout, and the dipstick/cap is clean prior to reinstallation. 

D. 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 may expedite oil replenishment. 

^ E. Replace oil filler spout cap/dipstick and tighten finger tight. 

NOTE: Any oil spillage, particularly on exhaust manifolds, should be wiped clean­ prior to flight. 
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F. Close oil access door. 

The AA­IC aircraft oil system capacities are as follows: 

NOTE: Hie following quantities were measured at an ambient temperature of 70°F. 

U.S. Quarts liters Imp. Quarts 

­Total Engine Capacity 6.00 5.69 4.99 
Minimum Safe Quantity 2.00 1.89 1.66 

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

5. Brake Fluid Replenishing 

Brake fluid replenishing is accomplished as follows: 

NOTE: When replenishing brake fluid, ensure that the fluid used conforms to specification MIL­H­5606, 
(Figure 2) and that the fluid is uncontaminated. 

A. Locate brake cylinder reservoirs as shown in Figure 12. 

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

C. Remove filler plugs. 

D. Using a syringe, hand pump, or other suitable means add brake fluid MIL­H­5606 (Figure 2) to the reservoirs 
through the filler ports until the level of fluid is one quarter inch from the top of the reservoir. 

E. Replace filler plugs in reservoirs. 

F. Check brake action. 

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

6. Tire Inflation 

WARNING: WHEN INFLATING TIRES USE REGULATED AIR PRESSURE THROUGH VALVE STEMS. 
TIRE PRESSURES ARE AS FOLLOWS: 

MAIN LANDING GEAR TIRES ­ 19 psig 
NOSE LANDING GEAR TIRES ­ 22 psig 

7. Battery Fluid Replenishing 

WARNING: THE BATTERY CONTAINS A SULPHURIC ACID ELECTROLYTE SOLUTION. DO NOT 
ALLOW THE ELECTROLYTE TO COME INTO CONTACT WITH CLOTHES OR SKIN. ANY 
SPILLAGE SHOULD BE FLUSHED WITH WATER OR NEUTRALIZED WITH BAKING SODA 
IMMEDIATELY. 

Replenish battery fluid as follows: 

A. Remove top engine cowl. 

B. Remove the two wing nuts (1) from the battery box (2) and remove the strap (3) and battery box cover (4) as 
shown in Figure 13. 
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C. Using a clean rag 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 bottom of the split rings. Do not overfill. 

E. Add water to bring electrolyte level to top of plates. 

F. Replace battery filler plugs. 

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

H. Install and secure top engine cowl. 

FILLER PLUG 

FILLER PORT 

3468 

Brake Cylinder 
Figure 12 
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Battery Servicing 
Figure 13 
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SCHEDULED SERVICING 

1. General 

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

2. 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. MIL­Lr6082 (Figure 2). 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. The oil should be changed at least 
every 50 hours or 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. 

Change engine oil as follows: 

A. Remove upper engine cowl. 

B. Remove lower engine cowl. (Not required if oil quick drain is installed.) 

C. Locate engine oil drain plug (Figure 14) and cut safety wire securing plug. 

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

D. Place a suitable container under the oil drain. 

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

F. Remove remaining safety wire from drain plug and safety wire hole on engine. 

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

H. Reinstall drain plug and safety wire. 

I. Remove, clean,and inspect engine oil strainers in accordance with Lycoming operating manual. 

J. Replace strainers per Lycoming operating manual. 

K. Unscrew and remove engine oil filler spout plug. 

L. Pour six quarts of oil conforming to Specification No. MIL­L­6082 (Figure 2) or ashless dispersant aviation 
grade into oil filler spout. 

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

N. Reinstall lower engine cowl. 

O. Reinstall upper engine cowl. 

P. Run engine, check for leaks,and recheck oil level. 
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DRAIN PLUG 3470 

Engine Oil Drain Plug 
Figure 14 

3. Engine Air Filter Servicing (See Figure 15.) 

A. 

B. 

C. 

Remove upper and lower engine cowl. 

Remove the screws attaching the adapter assembly, air filter and air box assembly together. 

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

Thoroughly wash the filter in petroleum solvent. Make certain all dirt is removed and filter is in serviceable 
condition. If filter has flocking worn from screen wire, replace filter. 

D. Dry the filter at room temperature. Filter must be completely dry before proceeding with next step. If the 
filter is not dry, the solvent will prevent oil from adhering to the filter, thereby reducing the filter efficiency. 

Immerse the filter in the grade oil called for on the filter. If none is called out, use engine preservative oil per 
MIL­L­21260 (Figure 2). 

E. 

F. After removing the filter from the oil, allow it to drain thoroughly before installing in the aircraft. 

G. Inspect the gasket between the air filter and air box. If damaged or otherwise defective, replace with a new 
gasket. 

H. Position the air box assembly, filter, and adapter together and install the screws. 

I. Install the lower and upper engine cowl. 

4. Vacuum System Air Filter Servicing 

The vacuum system air filter (Figure 17) is located beneath the instrument panel, and attached to the inside of the 
firewall near its center. The filter elements of both the air filter and the regulator should be checked periodically to 
ensure that they are not clogged by dirt or foreign material. If either of the filter elements are dirty and appear to be 
clogged, they should be replaced. The air filter element should be replaced by Part No. 1J7­1. The regulator filter 
element should be replaced by Part No. B3­5­1. 

Replace the filter elements as follows: 

NOTE: Never blow off filter with compressed air or attempt to wash element in any liquid or soak in oil. 
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A. Locate air filter and regulator per Figure 16. Remove fastener attaching filter to firewall. 

NOTE: Do not disconnect vacuum hoses from filter unless hoses are to be replaced. 

B. Remove the hut and washer as shown in Figure 16. 

C. Remove old fitter element and replace with new element. 

AIR FILTER SCREWS (BOTH SIDES) 

Engine Air Filter Servicing 
Figure 15 
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Vacuum System Air FUter Servicing 
Figure 16 

12­2­1 
Page 4 

Dec 15/76 



ORUMMAN AFMIEPD(SA(FT9 MWIRMM 
AA­1 SERIES 

MAINTENANCE MANUAL 

D. Reinstall washer and nut. 

E. Reconnect air filter to the firewall. 

To replace regulator filter proceed as follows: 

A. Remove old filter element and replace with new element. 

Airframe Lubrication 

Lubricate the airframe in accordance with Figure 1, this Chapter. 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 CON­
TAIN 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 bearing surfaces immediately before application of lubri­
cant. Use a clean cloth saturated with cleaning solvent. 

B. Apply lubricant sparingly to prevent accumulation of contaminants. 

C. Main Gear and Nose Gear Bearings (See Figure 17). 

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

CAUTION DO NOT SPIN BEARINGS WHEN DRYING WITH COMPRESSED AIR. WASH BEARINGS IN 
STODDARD SOLVENT (P.S.­661 OR EQUIVALENT) AND DRY WITH A CLEAN, SOFT 
CLOTH. 

CAUTION: USE A CLEAN, LINT­FREE CLOTH TO CLEAN AND HANDLE BEARINGS. DO NOT USE A 
DIFFERENT TYPE GREASE IN WHEEL BEARINGS. 

(1) Clean and repack wheel bearings every 100 hours or as required. Remove wheels (1) and bearings (2). 
Clean wheel bearings and felt seals (3) with Stoddard solvent (P.S.­661) or equivalent and dry with soft 
lint­free cloth. 

(2) Inspect bearings (2) and races for wear or damage and replace if necessary. 

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

(3) Repack bearings only with grease MIL­G­25760 (Figure 2) and lubricate felt seals with oil MIL­L­7870 
(Figure 2) before installation. 

D. Nose Gear Fork Assembly (See Figure 18) 

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

CAUTION DO NOT HANDLE BEARINGS, BUSHINGS, OR SPRING DISC WASHERS WITH BARE 
HANDS. USE A CLEAN, LINT­FREE CLOTH. DO NOT USE A DIFFERENT TYPE GREASE IN 
BEARINGS ON THE SAME AIRCRAFT. 
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(1) Clean and grease the nose gear fork assembly, bushings, and spring discs every 100 hours. Remove 
nose gear fork assembly (1) from strut(2). Clean bushings (3), spring discs (4) and fork (1) with 
Stoddard solvent (P.S.­661) or equivalent and dry with a soft lint­free cloth. 

(2) Inspect bushings (3), thrust bearing (5), and spring discs (4) for wear or damage and replace if 
necessary. 

NOTE: For adjustment of nose gear fork assembly, refer to Chapter 32. 

(3) Repack nose gear fork assembly, bushings, thrust bearing, and spring discs only with grease 
MIL­G­7711 (Figure 2) before installation. 

Wheel Bearing Lubrication 
Figure 17 

T­Column Bearings 

The T­Column needle and thrust bearings should be lubricated when evidence of binding occurs, or when the 
assembly must be disassembled for repair or replacement of parts. Lubricate the bearings as follows: 

CAUTION: DO NOT HANDLE BEARINGS WITH BARE HANDS. USE CLEAN LINT­FREE CLOTH. 

(1) Remove the needle and thrust bearings. 

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

(2) Clean the bearings and races with Stoddard solvent (P.Sr661) or equivalent and dry with soft lint­free 
cloth. 

(3) Visually inspect bearings and races for wear or damage and replace if necessary. 

NOTE: For adjustment of T­Column refer to Chapter 27. 

(4) Repack bearings only with MIL­G­7711 (Figure 2) grease before installation. 

Trim Wheel Gears 

(1) Use a clean lint­free cloth to wipe excess grease and foreign material from shaft. 

(2) Apply a thin coating of MIL­G­7711 (Figure 2) grease to the shaft by hand. 
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Nose Gear Fork Assembly Servicing 
Figure 18 

G. Trim Actuator Shaft 

(1) Use a clean lint­free cloth to wipe excess grease and foreign material from shaft. 

(2) Apply a thin coating of MIL­G­7711 (Figure 2) grease to the shaft by hand. 

Auxiliary Fuel Pump Filter Servicing (See Figure 19.) 

Clean the auxiliary fuel pump filter as follows: 

WARNING: PRIOR TO REMOVING FILTER FROM FUEL PUMP, CLOSE AND LOCK CANOPY, OR 
OTHERWISE ENSURE THAT PUMP IS NOT ENERGIZED WHILE FILTER IS REMOVED. 
ENERGIZING PUMP WITH FILTER REMOVED WILL RESULT IN RAW FUEL BEING 
PUMPED INTO THE ENGINE COMPARTMENT. 

A. Locate auxiliary fuel pump (1), cut safety wire and remove bottom cover (2) from pump (1) by turning it 
clockwise. 
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Auxiliary Fuel Pump Servicing 
Figure 19 
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B. Remove filter element (3) from fuel pump, and remove magnet (4) and gasket (5) from bottom cover. 

C. Use compressed air and a clean, lint­free 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 as shown in 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 .032 wire. 

G. Eneigize auxiliary fuel pump and check for leakage around bottom cover. 
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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 part of scheduled servicing. 

Ice and Snow Removal 

Since accumulations of ice and/or snow on the aircraft can constitute 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 1 
will result in the melting of undetected ice that could constitute a hazard. Loose snow on the aircraft surfaces can 
generally be removed by hand, or brushed off with a soft bristle broom. Ice accumulations on the wings or control 
surfaces create a hazard if flight is attempted without their 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. Between wings and 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, and between wheels and wheel parts. 

G. Inside propeller spinner. 

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

H. Pitot tube and static ports. 

I. Fuel tank vents. 

J. Engine oil breather pipe. 

K. Propeller blades. 

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

L. Windshield and canopy. 

Battery Servicing and Charging 

Refer to Chapter 24 for battery servicing and charging procedures. 
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4. External Cleaning 

TTie painted surfaces of the aircraft have a long lasting, all­weather 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 washing with water and mild soap. Avoid abrasive or 
harsh detergents. Rinse with clear water and dry with terry cloth towels or chamois. Oil and grease spots 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 factory. (See Chapter 20.) 

If you choose to wax your aircraft, use a good automotive­type wax applied as directed. The use of wax in areas 
subject to high abrasion, such as leading edges of wings and tail surfaces, propeller, spinner and blade, is recom­
mended. 

5. Internal Qeaning 

Clean the interior regularly with a vacuum cleaner to remove dust and loose dirt from the upholstery and carpet. 

If liquid (coffee, etc.) is spilled on the 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 instructions on the container and test it on an obscure place on the 
fabric to be cleaned. Never saturate the fabric with a volatile solvent; it may damage the padding and backing 
m a t e r i a l s .  ­ o r ©  ©  

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

WARNING: USE STODDARD 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. 

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

6. Windshield and Window Qeaning 

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

It is recommended that the plexiglas in the canopy, windshield and cabin windows be kept clean and unscratched. 
The following procedures are recommended: 

A. If large deposits of mud and/or dirt have accumulated on the plexiglas, flush with cold water. Light rubbing 
with the hand is recommended 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. 
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C. Grease and oil spots may be removed with a soft cloth soaked in kerosene. 

D. After cleaning, wax the plexiglas surface with a thin coat of hard polish wax. Buff with a soft cloth. 

E. If a severe scratch or marring occurs, jeweler's rouge is recommended. Follow directions, rub out scratch, 
smooth, apply wax and buff. 

7. Engine Cleaning 

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

CAUTION: PARTICULAR CARE SHOULD BE TAKEN TO PROTECT ELECTRICAL EQUIPMENT BEFORE 
CLEANING. SOLVENT SHOULD NOT BE ALLOWED TO ENTER MAGNETOS, STARTER OR 
ALTERNATOR. COVER ANY FUEL, OIL, AND AIR OPENINGS ON THE ENGINE AND AC­
CESSORIES BEFORE WASHING THE ENGINE WITH SOLVENT. CAUSTIC CLEANING SOLU­
TIONS SHOULD BE USED CAUTIOUSLY AND SHOULD ALWAYS BE PROPERLY NEUTRALIZED 
AFTER THEIR USE. 

The engine should be cleaned with a suitable solvent, such as Stoddard solvent, (P.S.­661) or equivalent, then dried 
thoroughly. If caustic or emulsifying cleaners are used, they should be flushed with water and neutralized as soon as 
possible after cleaning is accomplished. 

8. Propeller Care 

Damage from foreign objects, sometimes referred to as "nicks", may appear in the leading edges of the propeller 
from time to time. It is vital that these nicks be corrected as quickly as possible since such minor damage may cause 
an imbalance and accompanying vibration. Cleaning agents such as mineral spirits are recommended for cleaning the 
propeller, followed by waxing or coating with a light film of oil. 
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AIRFRAME STRUCTURAL REPAIR ­ DESCRIPTION 

General 

The information in this section should be used in conjunction with the AC 43.13­1 "Acceptable Methods, Tech­
niques and Practices ­ Aircraft Inspection and Repair." Information contained herein is applicable to repair of 
damage where replacement of the damaged assembly is 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 repaire are normally covered with an epoxy fiUer to maintain surface contour and 
smoothness. 

Tools, Jigs, and Fixtures 

Very few special tools are required for normal maintenance on the AA­IC. Standard shop tools (including 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. Special tools are listed in Chapter 12. 

Materials 

Structural repairs should be accomplished using identical material to that being repaired (i.e., .032 2024­T3 Clad 
Aluminum). Figure 1 shows the various materials utilized and should be used in determining type of material for all 
repair work. If material shortages make substitution, necessary, 2024­T3 in most cases can be substituted for any 
other aluminum alloys. However, it is important that the 2042­T3 aluminum contain an aluminum coating (desig­
nated as "Alclad") for corrosion protection. 
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DESCRIPTION MATERIAL 
ITEM 
NO. DESCRIPTION MATERIAL 

WING TIP FIBERGLASS 20 BULKHEAD .025" 2024­T42 ALCLAD 
AILERON SKIN .020" 2024­T3 ALCLAD 21 SKIN .032" 2024­T3 ALCLAD 
WING RIB .025" 6061­T6 22 STIFFENER .032" 2024­T3 ALCLAD 
AILERON RIB .50" HONEYCOMB 23 ANGLES .025" 2024­T3 ALCLAD 
FLAP SKIN .020" 2024­T3 ALCLAD 24 SKIN .025" 6061­T4 
FLAP RIB .050" HONEYCOMB 25 ACCESS DOOR .063" 6061­T4 
WING SKIN .020" 2024­T3 ALCLAD 26 FUSELAGE PANELS .50" HONEYCOMB 
WING SKIN .020" 2024­T3 ALCLAD 27 GUSSET .040" 2024­T42 ALCLAD 
DOUBLER .020" 2024­T3 ALCLAD 28 COVER .020" 2024­T3 ALCLAD 
WING ROOT 29 STABILIZER SKIN .020" 2024­T3 ALCLAD 
FAIRING FIBERGLASS 30 STABILIZER TIP THERMO­PLASTIC 
FIREWALL .018" ALUMINIZED STEEL 31 BULKHEAD .090" 2024­T42 ALCLAD 
LOWER COWL .040" 6061­T4 32 SKIN .016" 2024­T3 ALCLAD 
NOSE COWL FIBERGLASS 33 TRIM TAB SKIN .016" 2024­T3 ALCLAD 
UPPER COWL .032" 6061­T4 34 TAILCONE THERMO­PLASTIC 
BAFFLE .032" 5052­H32 35 SKIN .016"2024­T3 ALCLAD 
BAGGAGE FLOOR .032" 2024­T3 ALCLAD 36 RIB .50" HONEYCOMB 
BULKHEAD .50" HONEYCOMB 37 STABILIZER RIB .025"2024­T42 ALCLAD 
BULKHEAD .032" 2024­T3 ALCLAD 38 BOTTOM SKIN .025" 2024­T3 ALCLAD 
SKIN .020" 2024­T3 ALCLAD 

Airframe Materials Chart 
Figure 1 

20­1­0 
Page 2 

Dec 15/76 



BRUMMAN AfME^OlSAIftQ AVOATOOIRJ] 
AA­1 SERIES 

MAINTENANCE MANUAL 

Service Kits 

Service Kit No. SK­102 is a potting kit for honeycomb repair and includes REN RP­4032A* Resin and REN 
RP­4032A Hardener with instructions for proper preparation and application. This kit is available through your 
authorized Grumman American Dealer or Distributor. Also available is Service Kit No. SK­125, which is a bondline 
repair kit and includes the materials (except distilled water, alcohol, and metal conditioner) for the repair of 
delaminated metal to metal bond joints. *REN RP­4032A is available through REN Plastics Inc., Lansing, Michigan 
48909. 

Sheet Metal Repairs (Riveted) 

Damage to skin, ribs, and frame areas can generally be repaired using normal sheet metal repair techniques. These are 
covered in AC43.13­1. Several typical repairs are also discussed in Approved Repairs, Paragraphs 1 and 2. Complete 
fuselage sections can be replaced using standard rivet practices as discussed in Paragraphs 9,10, and 13. 

Local wing skin damage can be satisfactorily repaired using rivets. However, if extensive wing skin damage exists, it is 
recommended that the complete skin panel be replaced. 

The Grumman American Customer Service Department should be contacted for additional information. 

Honeycomb Panel Repairs — Riveted 

Damage to honeycomb panels can be repaired by removal of the damaged section, sealing any exposed honeycomb 
core with PR1436GB­2 Inhibited Sealant and splicing in of new repair parts. The splice can be installed with rivets 
and can be made flush with the external surface if desired. Representative repairs for damaged honeycomb panels are 
discussed in Approved Repairs, Paragraph 3 through 8. 

NOTE: PR1436GB­2 Inhibited Sealant is approved and is available through Products Research and Chemical 
Corporation, 2919 Empire Avenue, Burbank, California or through your authorized Grumman American 
Dealer or Distributor. 

Critical honeycomb areas are those areas within 6 in. of the wing spar and within 4 in. of the engine mount, tail 
cone, and nose gear structure. Minor damage to one face sheet of a honeycomb panel which is confined to an area of 
1.0 inch or less in diameter, and located in a non­critical area, can be repaired by smoothing sharp edges in the 
damaged area, sealing any exposed honeycomb core with PR1436GB­2 sealant and filling with an epoxy filler. 

Minor damage to a critical area which is equal to or less than 1.0 inch in diameter can be repaired by removal of the 
damaged face sheet, sealing any exposed honeycomb core with PR1436GB­2 sealant, application of resin filler, and 
installation of a doubler plate. Service Kit No. SK­102 includes an acceptable resin filler with resin, hardener, and 
instructions for preparation and application. It is available through your authorized Grumman American Dealer or 
Distributor. A representative repair is discussed in Approved Repairs, Paragraph 3. 

Damaged areas greater than 1.0 inch in diameter or including punctures through both face sheets will require 
removal of the damaged area and insertion of a honeycomb repair section. Typical repairs are discussed in Approved 
Repairs, Paragraph 4. 

Extensive honeycomb panel damage, such as in the nose gear attachment area can be repaired by splicing in new 
honeycomb repair assemblies which are available through your authorized Grumman American dealer or distributor. 
Such a repair is discussed in Approved Repairs, Paragraphs 5 and 7. 

When making honeycomb panel repairs which require splicing of the bonding strap angles located at the lower 
corners of the fuselage, the splice must be so designed to maintain the continuity of the angles from the original 
panel into the repair panel. This can be achieved with angles riveted over the bonding strap angles across the splice. 
This is discussed in Approved Repairs, Paragraph 5. The length of the external splice angle can be increased as 
required for appearance purposes. 

20­1­0 
Page 3 

Dec 15/76 



ORUMMAN A0MflEP0(SAlF*D AWOAYO®^ 
AA­1 SERIES 

MAINTENANCE MANUAL 

All riveted honeycomb repairs must include some means of sealing the repair joint from external moisture. This 
protection is provided by PR1436GB­2 Inhibited Sealant. Epoxy filler may be used to smooth the repair prior to 
painting. 

All honeycomb edges and repair faying surfaces should be coated with PR1436GB­2 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. 

7. Repair of Formed Thermo­Plastic Parts 

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

The bonding agent can be 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 solvent and material shavings. Upon completion of 
the repair, sand the area smooth and repaint. 

Extensively damaged parts should be replaced. 

8. Engine Mount Repair 

Engine mount repairs should be accomplished in strict accordance with Part 43 of the Federal Aviation Regulations. 
Repair details for the repairs of damaged honeycomb in the areas adjacent to the two upper and lower engine mount 
extrusions are given in Approved Repairs, Paragraphs 6 and 7. 

9. Control Surface Repair 

After repair or repainting of any control surface, it is necessary to chedc the balance and adjust the mass balance 
weight 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 

Hie 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 trailing edges of 
the flaps and general "hangar rash" on the other control surfaces. This type of damage is usually readily 
visible in the form of joint separation. A typical bondline repair procedure is discussed in Approved 
Repairs, Paragraph 14. 

(2) Corrosion Damage 

A less common type of bondline damage is damage caused by metal corrosion. This type of damage is 
usually restricted to edges of unfilleted bondlines, such as the trailing edges of wings, rudders, elevators, 
and trim tabs, particularly if these edges are not well protected by paint. This type of damage is more 
likely in tropical and subtropical climates, particularly where an aircraft is located close to the coast. 
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B. Areas Requiring Inspection Emphasis 

Areas which should be given particular attention include: flanges of wing and stabilizer rear spars, trailing 
edges of control surfaces, the side lap joint between the tailcone and forward cabin section, the joint between 
the tailcone top and side skin, and the aft tailcone bulkhead joints. 

Inside edges and internal joints which have an undisturbed bondline fillet are generally not affected. See 
Approved Repairs, Paragraph 14. 

Non­Repairable Parts 

The following parts are not repairable and must be replaced if damaged: 

A. Center Spar 

B. Wing Spar 

C. Main Gear Leg (If damage exceeds allowable limit specified in Note below.) 

D. Nose Strut 

E. Nose Gear Torque Tubes 

NOTE: Minor surface delaminations are acceptable providing they do not extend more than one ply into 
the surface of the strut. Corner delaminations (slivers) are acceptable if they are smaller than 1/16 
x 1/16 inch in size throughout their length. To correct these minor damages see Approved Repairs, 
Paragraph 15. 

Rivet Substitution 

Rivets of higher strength than those called out may be used on any structural repair. 

Primary Structures 

The following portions of the aircraft are primary structures: 

A. Fuselage 

(1) Engine Mount 

(2) Engine Mount Extrusions 

(3) Lower Fuselage Honeycomb Corners (4 in. of floor and 4 in. of side panels) 

(4) Upper 4 in. of Fuselage Honeycomb Side Panels 

(5) Center spar 

(6) Center Spar Attach Collars 

(7) Nose Gear Assembly 

(8) Main Gear Assembly 

(9) Aft Fuselage W.L. 49.00 Stiffener Flanges 

(10) Aft Fuselage Lower Corner Flanges 

20­1­0 
Page 5 

Dec 15/76 



ORUMMAN MMM®M 
AA-1 SERIES 

V MAINTENANCE MANUAL 

(11) Aft Fuselage Bulkhead (Stabilizer Spar Attach) 

(12) Horizontal and Vertical Stabilizer Forward Attach Fuselage Bulkheads 

(13) Forward Turtleback Bulkhead 

(14) Aft Fuselage/Cabin Honeycomb Side and Bottom Bond Joints 

B. Control System 

(1) All Components 

C. Wing 

(1) Wing Main Spar 

(2) Wing Main Spar Doublers 

D. Empennage 

(1) Stabilizer Rear Spars 

(2) Stabilizer Front Spars 

E. Control Surfaces 

(1) Support Brackets 

(2) Balance Weight Supports 

(3) Torque Tubes 
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AIRFRAME STRUCTURAL REPAIR ­ APPROVED REPAIRS 

1. Leading Edge Repair 

Figure 801 illustrates a typical repair to be employed in patching skin on the 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: 

A. Trim out the damaged area in a rectangular pattern and de­burr. 

B. Place repair doubler beneath wing skin as shown in Figure 801 below. 

NOTE: Dimensions given in Figure 801 are typical for most repair of the leading edge. 

C. Holding repair doubler in place, drill dimple holes (1/8 in. diameter) through wing skin, spacing holes 5/8 in. 
apart (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 side of the rib flange. 

D. Secure doubler to wing leading edge with 1/8 in. diameter countersunk Cherry rivets (CR162) or equivalent. If 
bucked rivets are used, exercise caution to prevent nearby bond damage. 

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

E. Place filler flush with the doubler. 

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

G. Secure filler to doubler with rivets as specified in Step D. above. 

H. Use an epoxy filler as necessary and sand smooth. 

2. Wing Rib Repair 

Figure 802 illustrates typical wing rib repairs. If the wing ribs are extensively damaged, they should be replaced. See 
Chapter 57. 

Repair rib as follows: 

NOTE: If rib damage consists of a crack, stop drill crack if crack does not extend to edge of part and add 
reinforcement plate to carry stress across damaged portion and stiffen the joints. 

A. If the area to be repaired is damaged extensively, trim out damaged area and de­burr. 

NOTE: Repair parts shall be 6061­T6 aluminum or equivalent. 

B. Hold doubler (.032 in. thick) in place against the damaged area on the rib structure. If extra support is needed, 
place a formed angle against the inside portion of the rib nested under the flange; and place a doubler on the 
opposite side of the rib against the damaged area. 

NOTE: Dimensions given in Figure 802 are typical for most repairs of the wing rib. 
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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 FILLER 

LEADING EDGE SKIN 

FILLER - SAME MATERIAL AND THICKNESS 
AS SKIN 

ORIGINAL PARTS 

REPAIR PARTS 

Leading Edge Repair (Riveted) 
Figure 801 
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C. With repair parts held in place, drill 1/8 in. diameter holes through repair parts and rib structure, spacing holes 
3/4 in. apart (from center of hole to center of adjacent hole). Holes drilled at the ends of the formed angle 
should be placed 1/4 in. from the edge. 

D. Install all rivets (1/8 in. diameter Cherry rivets CR162, CR163 or equivalent) with wet zinc chromate primer. 
If bucked rivets are used, exercise caution to prevent nearby bond damage. 

E. After the repair is completed, the repaired area should be coated with zinc chromate primer. 

0.75 IN. RIVET SPACING (TYP) 
FLANGE AND WEB 

CUT LINE 0.25 EDGE MARGIN JL u. u. 

DOUBLER 

SECTION A­A 
DOUBLER 

SHIM 

At L IkT 
SECTION B­B SECTION C­C 

SPAR COLLAR 

FORMED ANGLE 

ORIGINAL PARTS 

REPAIR PARTS 

Wing Rib Repair (Riveted) 
Figure 8Q2 
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Honeycomb Repair, Partial Core Damage 

Minor damage extending partially through the core of honeycomb panel and equal to or less than 1 in. diameter (see 
Figure 803) can be repaired with an external doubler as follows: 

A. Trim out damaged area of face sheet in a circular pattern. 

B. Thoroughly clean the repair area with fine sandpaper and acetone. 

C. Coat all repair parts with zinc chromate primer. 

D. Seal the exposed honeycomb core with PR1436GB­2 Inhibited Sealant. 

E. Using Service Kit SK­102, apply resin filler to area where damaged honeycomb core was removed. 

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

F. Place 2024­T3 alclad aluminum doubler (.040 in. thick) over repair area and drill out 1/8 in. diameter holes 
around circumference of doubler. 

G. Dip all rivets (1/8 in. diameter Cherry rivets, CR162, CR163 or equivalent) in PR1436GB­2 Inhibited Sealant 
and install to secure doubler to honeycomb panel. 

H. Fair external doubler periphery with epoxy filler to maintain a smooth surface. 

I. Coat repaired area with zinc chromate primer. 

Honeycomb Repair, Extensive Core Damage 

Damaged areas greater than 1 in. diameter or areas in which damage extends completely through the core require 
removal of the damaged area and installation of honeycomb repair section (see Figures 804,805 and 806). 

A. Patch repair using external and internal doublers (Figure 805) 

Repair honeycomb as follows: 

(1) Trim out damaged area in a circular pattern as shown in Figure 804 below and de­burr. 

(2) Coat all repair parts with zinc chromate primer. 

(3) Seal all exposed honeycomb core areas on the repair section and the panel section with PR1436GB­2 
Inhibited Sealant. 

(4) Place internal and external doublers (2024­T3 alclad aluminum, .040 in. thick) over repair area. 

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

(5) Dip all rivets (1/8 in. diameter Cherry rivets, CR162, CR163 or equivalent) in PR1436GB­2 Inhibited 
Sealant and install through the doubler and repair section (both sides) such that maximum distance 
between any two rivets is 1.5 inches. 

(6) Fair external doubler periphery with epoxy filler to maintain a smooth surface. 

(7) Coat repaired area with zinc chromate primer. 
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DOUBLER 

1.0 IN. DIAMAX 

H* 2.00 IN. DIA 

|^—1.50 IN. DIA-^j | 

INHIBITED SEALANT 
RESIN FILLER - SEE 
SERVICE KIT (SK-102) 

SECTION A­A 

Honeycomb Repair, Partial Core Damage 
Figure 803 
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DOUBLER 

HONEYCOMB 
REPAIR SECTION 

EXTERNAL DOUBLER 

INHIBITED SEALANT 

DOUBLER 

COUNTERSINK DOUBLER 

INTERNAL DOUBLER 
HONEYCOMB 
REPAIR SECTION 

SECTION A­A 

Honeycomb Patch Repair, External and Internal Doublers 
Figure 804 
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Splicing In New Panel Section (Figure 805) 

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 pattern as shown in Figure 805 below and de­burr. 

(2) Coat all repair parts with zinc chromate primer. 

(3) Seal all exposed honeycomb core areas with PR1436GB­2 Inhibited Sealant. 

(4) Place internal and external doublers (2024­T3 alclad aluminum) over repair area. The external doubler 
shall be .040 in. thick, and the internal doubler shall be .032 in. thick. 

NOTE: Dimensions given in Figure 805 are typical for most honeycomb repairs using external 
doublers. 

(5) Dip all rivets (1/8 in. diameter Cherry rivets, CR162, CR163 or equivalent) in PR1436GB­2 Inhibited 
Sealant and install through the doubler and repair section (both sides). 

(6) Fair external doubler periphery with epoxy filler to maintain a smooth surface. 

(7) Coat repaired area with zinc chromate primer. 
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RIVET SPACING 0.50 IN. TYP 

HONEYCOMB 
REPAIR SECTION 

0.25 IN. TYP 
EDGE MARGIN 

DOUBLER 

INHIBITED SEALANT 

COUNTERSINK DOUBLER 

INHIBITED SEALANT 

INTERNAL DOUBLER 

SECTION A­A 

Honeycomb Repair Using Spliced­ln Panel Section 
Figure 805 
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5. Honeycomb Repair, Forward Fuselage Section 

Repair in the area of the forward fuselage section of the airplane can be accomplished using (a) external doublers as 
shown in Figure 805 or (b) the sheet metal pan and doubler method as described in Figure 806. 

The external doublers are recommended for repair splices in the firewall and floor honeycomb panels. This allows 
the honeycomb panels to be butted enhancing ease of repair. The decision on whether to use an external or flush 
repair on the fuselage side panel is a matter of preference. 

A. Sheet Metal Pan and Doubler 

When using the sheet metal pan and doubler on the fuselage side panel (Figure 806) repair honeycomb as 
follows: 

CAUTION: TO PREVENT DISTORTION, CAREFULLY SUPPORT OUTER FACE SHEETS OF HONEY­
COMB PANELS WHILE REMOVING CORE MATERIAL. 

(1) Remove damaged section and carefully trim to match repair section. 

(2) Coat all parts with zinc chromate primer. 

(3) Seal all exposed honeycomb core areas with PR1436GB­2 Inhibited Sealant. 

NOTE: Obtain preformed pan sections and doublers through your authorized Grumman American 
Dealer or Distributor. 

(4) Countersink pan and dimple honeycomb face sheets. 

(5) Provide fit for pan (.063 in. 2024­T3 alclad aluminum or equivalent) by crushing internal face sheet and 
core edges. 

(6) After fitting pan into panel, install rivets to secure external surface to pan bottom (rivet spacing in 
Figure 806 typical). 

(7) Place doubler (.063 in. 2024­T3 alclad aluminum or equivalent). 

NOTE: Dimensions given in Figure 806 are typical for most honeycomb repairs of this type. 

(8) Dip all rivets (1/8 in. diameter Cherry rivets, CR162, CR163 or equivalent) in PR1436GB­2 Inhibited 
Sealant. 

(9) Install rivets along outer edge of pan, penetrating doubler, pan and internal surface of panel (rivet 
spacing in Figure 806 typical). 

(10) Coat the repaired area with zinc chromate primer. 

20­1­0 
Page 809 

Dec 15/76 



BRUMMAN 
AA-1 SERIES 

MAINTENANCE MANUAL 

NOTE: FOR REPAIRS IN THESE AREAS, REFER TO FIGURE 805. 

^ /\ 904001­501 HONEYCOMB REPAIR SECTION 

PAN AND DOUBLER SPLICE 

Honeycomb Repair — Forward Fuselage Section — (Flush Riveted) 
Figure 806 
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B. Bonding Strap Angle Splice 

In order to maintain the continuity of angles from an original panel to a repair panel, angles must be riveted 
over the bonding strap angles across the splice. See Figure 807 below. 

Repair honeycomb panel using the bonding strap angle splice as follows: 

(1) Coat all parts with zinc chromate primer. 

(2) Seal any exposed honeycomb core areas with PR1536GB­2 Inhibited Sealant. 

(3) Install honeycomb repair section at fuselage corner junction with bonding strap angle. 

(4) Place splice angle (2024­T3 alclad aluminum) over the bonding strap angle and across the splice. (Where 
countersunk rivets are to be installed, angle thickness shall be .040 in. Otherwise, .032 in. thick material 
is satisfactory.) 

NOTE: The length of the external splice angle can be increased as required for appearance purposes. 
If splice angle length is increased, rivet spacing may be increased proportionately up to 1.0 
in. maximum. 

(5) Install a minimum of 8 rivets on each side of splice (rivet spacing as shown in Figure 807 typical). 

(6) Dip all rivets (1/8 in. diameter Cherry rivets, CR162, CR163 or equivalent) in PR1436GB­2 Inhibited 
Sealant. 

(7) Coat the repaired area with zinc chromate primer. 

Honeycomb Repair, Lower Engine Mount Area 

Repair honeycomb in the area adjacent to the two lower engine mount extrusions (Figure 808) as follows:: 

A. Remove damaged honeycomb area. 

B. Using fine grain sand paper, clean away all remaining adhesive before riveting in repair section. Coat any 
remaining exposed bondlines with PR1436GB­2 Inhibited Sealant. 

C. Coat all parts with zinc chromate primer. 

D. Seal all exposed bond lines and honeycomb core areas with PR1436GB­2 Inhibited Sealant. 

NOTE: Numbers in parentheses denote call­outs in Figure 808 below. 

E. Using 10 MS426AD4­14 rivets dipped in PR1436GB­2 Inhibited Sealant rivet 2024­T3 alclad spacer (3) and 
2024­T3 alclad splice (4) to bottom block (2). (See Section B­B, below.) 

F. Fit bottom block with engine mount extrusion into position in repair area, and place 2024­T3 alclad spacer (5) 
to fit under splice installed in Step E. above. 

G. Using 27 CR2249­4­3 rivets dipped in PR1436GB­2 Inhibited Sealant, rivet through splice (6), spacer (5) and 
bottom honeycomb panel. (See Section D­D below.) 
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H. Using 34 CR2248­4­2 rivets dipped in PR1436GB­2 Inhibited Sealant rivet through splice (4), spacer (3), and 
underneath side of bottom honeycomb panel. (See Section B­B below.) 

I. Slide side block (1) into place between side honeycomb panel and bottom block. 

J. Slide reinforcement panel (7) between side block and new engine mount extrusion. 

K. Using 48 CR2249­4­2 rivets dipped in PR1436GB­2 Inhibited Sealant rivet reinforcement panel (7) to side 
honeycomb panel. (See Section C­C below.) 

L. Using 18 MS426AD4­12 rivets dipped in PR1436GB­2 Inhibited Sealant rivet through engine mount extrusion, 
reinforcement panel (7), and side block (1). (See Section C­C below.) 

M. Fill over rivet heads on exterior areas with epoxy filler and smooth before applying primer. 

N. Coat repaired area with zinc chromate primer prior to application of exterior finish paint. 

DIMS 

A 1.3125 

B 0.75 

SPLICE ANGLE (B) 

BONDING STRAP ANGLES 

SPLICE ANGLE (A) 

INHIBITED SEALANT 

SECTION A­A 

Bonding Strap Angle Splice (Riveted) 
Figure 807 
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ITEM 

1. 
2. 
3. 

4. 

5. 

6. 
7. 

DESCRIPTION 

BLOCK .484X 1.5X9.6 
BLOCK .484 X 1.7X9.6 
SPACER t = .025, TRIM 
TO FIT UNDER ITEM 4. 
SPLICE SEE SECTION B­B 
SPACER t = .090, TRIM 
TO FIT UNDER ITEM 6. 
SPLICE SEE SECTION D­D 
REINFORCEMENT t = .080 
SEE SECTION C­C 

MATERIAL 

2014­T6 OR 2024­T3 
2014­T6 OR 2024­T3 
2024­T3 ALCLAD 

2024­T3 ALCLAD 
2024­T3 ALCLAD 

2024­T3 ALCLAD 
2024­T3 ALCLAD 

VIEW B­B, C­C, & D­D ON FOLLOWING PAGE. 

Honeycomb Repair, Lower Engine Mount Area (Sheet 1 of 2) 
Figure 808 
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SECTION B­B 
VIEW LOOKING UP 

4.00 IN. 

-3 SPACER TO FIT 
-4 SPLICE 
(CROSS HATCHED AREA) 

-4 SPLICE 
(THK = 0.50 IN.) AFT EDGE OF-2 BLOCK 

2.00 IN. 

10 RIVETS EQ SPACED 

12.50 IN. 
5 RIVETS EQ. SPACED 

-7 REINFORCEMENT 

6.00 IN. 

SECTION C­C 
VIEW LOOKING OUTBOARD 

2.00 IN. 

2.00 IN. 

2.75 IN. tJ 

SECTION D­D 
VIEW LOOKING DOWN 

12.00 IN. 

1.50 IN. 

-6 SPLICE (THK = 0.50 IN. 

0 MS426AD4­14 DOUBLE COUNTERSUNK AS SHOWN, SECTION A­A 
# CR2248­4­2 LOCATED AS SHOWN 35 REQD 
0 MS426AD4­16 10 REQD 

FIT-5 SPACER UNDER 
-6 SPLICE 

0 CR2249­4­3 27 REQD 
O MS426AD4­12 18 REQD 
0 CR2249­4­2 48 REQD 

Honeycomb Repair, Lower Engine Mount Area (Sheet 2 of 2) 
Figure 808 
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Honeycomb Repairs, Upper Engine Mount Area 

Repair damaged honeycomb in the area adjacent to the two upper engine mount extrusions (Figure 809) as follows: 

A. Trim out damaged honeycomb area with engine mount extrusion. 

B. Using fine grain sand paper, clean away all remaining adhesive before riveting in repair sections. 

C. Coat any remaining exposed bondlines with PR1436GB­2 Inhibited Sealant. 

D. Coat all parts with zinc chromate primer. 

E. Seal all exposed honeycomb core areas with PR1436GB­2 Inhibited Sealant. 

NOTE: Numbers in parentheses denote call­outs in Figure 809 below. 

F. Place doubler repair section (1) into place flush against honeycomb side panel and honeycomb front panel 
(Fuselage Station 50.00). 

G. Using 47 CR2249­4­2 Cheny rivets dipped in PR1436GB­2 Inhibited Sealant, rivet doubler to honeycomb side 
panel and honeycomb front panel. 

H. Place new filler section (2) into repair area, flush against doubler (1). 

I. Install new engine mount extrusion to doubler and filler sections with 18 MS24694­S59 screws, AN960­10 
washers, and MS20365­1032 nuts. 

J. Drill new engine mount holes in extrusion. 

K. Fill over rivet heads and bolt heads on exterior areas with epoxy filler and smooth before applying primer. 

L. Coat repaired area with zinc chromate primer prior to application of exterior finish paint. 

Honeycomb Panel Replacement (Station 50) 

Replace the forward fuselage (Station 50) honeycomb panel (Figure 810) as follows: 

A. Remove damaged forward fuselage honeycomb panel without removing existing 102293­3 and 102293­5 
angles. 

B. Using fine grain sandpaper, clean away all remaining adhesive before riveting in repair sections. Coat any 
remaining exposed bondlines with PR1436GB­2 Inhibited Sealant. 

C. Coat all parts with zinc chromate primer. 

D. Seal all exposed honeycomb core areas with PR1436GB­2 Inhibited Sealant. 

E. Place new honeycomb panel into position flush against existing angles, 102293­5 and 102293­3. Rivet panel to 
angles using CR2249­4­1 rivets dipped in PR1436GB­2 Inhibited Sealant. 

NOTE: Numbers in parentheses denote call­outs in Figure 810 below. 

F. Using CR2248­4­1 rivets dipped in PR1436GB­2 Inhibited Sealant, rivet side angles (1) into place at corner 
junction of forward fuselage. 

G. Using CR2248­4­1 rivets dipped in PR1436GB­2 Inhibited Sealant, rivet bottom angle (2) into place at bottom 
edge of forward fuselage. 
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H. Fill over exterior rivets with epoxy filler and smooth before applying primer. 

I. Coat repaired area with zinc chromate primer prior to application of exterior finish paint. 

ITEM 

1. DOUBLER .062 2024­T3 

2. FILLER .484 X 1.50 X 7.75 2024­T3 
(ALTERNATE­USE .125 THICK 2024­T3 
LAMINATED) 

MS24694-S59 SCREW (18 REQD) 
AN960-10 WASHER (18 REQD) 
MS 20364-1032 NUT (18 REQD) 

HONEYCOMB FIREWALL (REF) 

FUSELAGE STA 
50.00 (REF) 

0.50 IN. 

n 

2.00 IN. 

2.75 IN. 
(3EQSP) 0.25 IN. 

3.25 IN. 

SECTION A­A 

0.50 IN. (REF) 

TOP VIEW 
(RIGHT HAND SIDE) 

INHIBITED SEALANT HONEYCOMB SIDE PANEL (REF) 

CR2249-4-2 RIVET-CHERRY 
(47 REQD) 

0.25 IN. 

2.00 IN. 

>— 2EQ SPACES 

SIDE VIEW 
(RIGHT HAND SIDE 
LOOKING OUTBOARD) 

0.25 IN. 

Honeycomb Repair, Upper Engine Mount Area 
Figure 809 
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ITEM 
1. ANGLE 1.00 IN X 1.50 IN.. MAKE 

FROM 2024­T3 ALCLAD 
THK = 0.040 IN., LTH = 21.77 IN. 

2. ANGLE 1.00 IN. X 1.50 IN. MAKE 
FROM 2024­T3 ALCLAD 
THK = 0.040 IN., LTH = 17.80 IN. 

STATION 50 PANEL 

0.06 IN. RADIUS 

INHIBITED SEALANT 

USE CR2248-4-1 
RIVETS, 1.00 IN. VERTICAL 
SPACING (4 PLACES) 

USE EXISTING 102293-3 ANGLE 

USE CR2249-4-1 RIVETS, STAGGERED 1.00 IN. 
VERTICAL SPACING (4 PLACES) 

SECTION A­A 
TOP V.I EW 

USE CR2248-4-1 
RIVETS, 1.00 IN. VERTICAL 
SPACING (4 PLACES) 

INHIBITED SEALANT 

USE CR2249-4-1 RIVETS, STAGGERED 1.00 IN. 
VERTICAL SPACING (4 PLACES) 

USE EXISTING 102293-5 ANGLE 

SECTION B­B x x X 
SIDE VIEW x x X 

VERTICAL STAGGERED 
VERTICAL 

Honeycomb Panel Replacement (Station 50) 
Figure 810 
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9. Upper Forward Fuselage Assembly Replacement 

Replace the entire upper forward fuselage assembly (Figure 811) as follows: 

A. Remove windshield. (See Chapter 56.) 

B. Carefully remove damaged upper forward fuselage assembly. 

C. Using fine grain sandpaper, clean away all remaining adhesive before riveting new assembly in place. 

D. Coat all joints with PR1436GB­2 Inhibited Sealant. 

E. Align upper forward fuselage assembly with honeycomb panel on each side of fuselage according to dimen­
sions given below in Figure 811. 

NOTE: Rivet spacing dimensions given in Figure 811 are typical for repairs of the upper forward fuselage 
assembly. 

F. Using CR2248­4­1 Cherry rivets dipped in PR1436GB­2 Inhibited Sealant, rivet upper forward fuselage assem­
bly to honeycomb panel on each side of fuselage (51 rivets required per side). 

G. Using 20 1601­0410 Avex rivets dipped in PR1436GB­2 Inhibited Sealant, rivet upper forward fuselage 
assembly to firewall arch. 

H. Fill over exterior rivets with epoxy filler and smooth before applying primer. 

I. Coat repaired area with zinc chromate primer prior to application of exterior finish paint. 

UPPER FORWARD FUSELAGE ASSEMBLY 
PART NO. 5102295-501 

1.00 IN. TYP 1.00 IN. TYP 

0.50 IN. 

1601-0410 RIVET-AVEX 
(20 REQD) 

0.50 IN. 

0.38 IN. 

1.00 IN. TYP 1.00 IN.TYP 

VIEW A VIEW B 

Upper Forward Fuselage Assembly Replacement 
Figure 811 
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10. Aft Fuselage Assembly Replacement 

Replace the entire aft fuselage assembly (Figure 812) as follows: 

A. Remove forward and aft side panel interiors. (See Chapter 25.) 

B. Remove canopy. (See Chapter 52.) 

C. Remove two rivets securing canopy stop to aft fuselage longeron. 

D. Remove pulley from aft fuselage longeron. 

E. Remove seats. (See Chapter 25.) 

F. Remove baggage compartment floor. (See Chapter 25.) 

G. Disconnect all rigging cables (see Chapter 27), electrical wiring, and vacuum system tubing. 

H. Remove bolts attaching four (4) torque tube assembly supports to baggage floor support. 

I. Remove vertical and horizontal stabilizers, if existing stabilizers are to be used on new aft fuselage section. 
(See Chapter 55.) 

J. Remove wings and wing roots. (See Chapter 57.) 

K. Remove damaged aft fuselage section at fuselage Station 104.0 as follows: 

(1) Drill out rivets to remove gussets from bottom edge of fuselage (W.L. 25, F.S. 104). 

(2) On inside of fuselage, forward of F.S. 104, remove rivets from reinforcement which secures aft fuselage 
to top edge of forward fuselage. 

(3) Carefully remove aft fuselage section from forward fuselage section. 

L. Using fine grain sandpaper, clean away all remaining adhesive before riveting new assembly in place. 

M. Seal any exposed honeycomb core with PR1436GB­2 Inhibited Sealant. 

N. Align aft fuselage assembly with forward fuselage assembly according to dimensions given in Figures 813 and 
814. 

NOTE: Rivet spacing dimensions given in figures below are typical for repairs of the aft fuselage assembly. 

O. Using CR2248­4­1 Cherry rivets dipped in PR1436GB­2 Inhibited Sealant, rivet flanges of aft fuselage section 
to forward fuselage side honeycomb panel. (Twenty­two (22) rivets required for each side of fuselage. See 
Figure 813.) 

P Alien gusset assemblies in place at bottom edges of forward and aft fuselage sections and secure in place using 
1601­04H) Avex rivets dipped in PR1436GB­2 Inhibited Sealant. (Twenty­two (22) nvets required for each 
side of fuselage. See Figure 813.) 

Using CR2249­4­1 Cherry rivets dipped in PR1436GB­2 Inhibited Sealant, rivet bottom flanges of aft fuselage 
section to forward fuselage bottom honeycomb panel. (Thirty­five (35) rivets required. See Figure 814.) 

Q. 

R. Apply PR1436GB­2 Inhibited Sealant to exposed edges of honeycomb on forward fuselage section. 
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S. Apply PR1436GB­2 Inhibited Sealant to exposed edges of honeycomb doubler sandwich material and align 
doublers in place on bottom skin of aft fuselage section. (See Figure 814.) 

T. Using CR2249­4­2 Cherry rivets dipped in PR1436GB­2 Inhibited Sealant, rivet outside edges of aft fuselage 
bottom to honeycomb doublers. (TTiirteen (13) rivets required for each side of fuselage. See Figure 814.) 

U. Using CR2249­4­1 Cherry rivets dipped in PR1436GB­2 Inhibited Sealant, continue to rivet bottom skin of aft 
fuselage to honeycomb doublers. (Twenty­seven (27) rivets required for each side of fuselage. See Figure 814.) 

V. Place angle flush against baggage floor support and honeycomb doubler. (See Figure 814, Section A­A.) 

W. Using CR2249­4­2 Cherry rivets dipped in PR1436GB­2 Inhibited Sealant, rivet angles to honeycomb 
doublers. (Twenty (20) rivets required for each angle. See Figure 814.) 

X. Align doublers in place on side of baggage floor support opposite angle pieces. (See Figure 814, Section A­A.) 

Y. Using AN3­10A bolts, GAES201­1 spacers, MS20364­1032 nuts, and AN960­10 washers, secure doubler and 
angle to baggage floor support. (Four (4) bolts, four (4) spacers, four (4) nuts, and four (4) washers required 
to secure each angle to baggage floor support. See Figure 814, Top View.) 

Z. Align reinforcements along sides of forward and aft fuselage sections (see Figure 814) and secure in place as 
follows: 

(1) Using CR2249­4­2 Cherry rivets dipped in PR1436GB­2 Inhibited Sealant, rivet reinforcement to side 
skin of forward fuselage section. (Six (6) CR2249­4­2 Cherry rivets required for each side of fuselage. 
See Figure 815 for rivet placement.) 

(2) Using CR2248­4­2 Cherry rivets dipped in PR1436GB­2 Inhibited Sealant, rivet reinforcement to side 
skin of aft fuselage section. (Eight (8) CR2248­4­2 Cherry rivets required for each side of fuselage. See 
Figure 815 for rivet placement.) 

(3) Using CR2249­4­2 Cherry rivets dipped in PR1436GB­2 Inhibited Sealant, rivet top flange of reinforce­
ment to aft fuselage longeron, (liiree (3) CR2249­4­2 rivets required for each side of fuselage. See 
Figure 815 for rivet placement.) 

(4) Using CR2249­4­3 Cherry rivets dipped in PR1436GB­2 Inhibited Sealant, rivet canopy stop to aft 
fuselage longeron and top flange of reinforcement. (Two (2) CR2249­4­3 Cherry rivets required for each 
side of fuselage. See Figure 815 for rivet placement.) 

AA. Fill over all exterior rivets with epoxy filler and smooth before applying primer. 

AB. Coat all required areas with zinc chromate primer prior to application of exterior paint. 

AC. Install vertical and horizontal stabilizers. (See Chapter 27.) 

AD. Connect all rigging cables (see Chapter 27), electrical wiring, and vacuum system tubing. 

AE. Install wing roots and wing. (See Chapter 57.) 

AF. Install torque tube assembly and install bolts securing four (4) torque tube assembly supports to baggage floor 
support. 

AG. Install baggage compartment floor. (See Chapter 25.) _ 

AH. Install canopy track pulley to aft fuselage longeron. 

AI. Install canopy. (See Chapter 52.) 
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AJ Install forward and aft side panel interiors. (See Chapter 25.) 

AK. Install seats. (See Chapter 25.) 

FUSELAGE STATION 
50.00 (REF) 

166.726 + .030 

FUSELAGE STATION 
108.525 (REF) 

FUSELAGE STATION 
216.726 (REF) 

o ! 
3595 

LOCATE WITH RESPECT TO FRONT SIDE OF HONEYCOMB FIREWALL 

Overall Fuselage Dimensions 
Figure 812 
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0.31 IN. 

FUSELAGE STATION 
104.00 (REF) 

REPLACEMENT SECTION 

1.50 IN. 3 EQ SPACES 

CR2248­4­1 RIVET­CHERRY 
(22 REQD EA SIDE) 

DETAIL A 

102296­21 GUSSET (LH) 
102296­22 GUSSET (RH) 

FUSELAGE STATION 
104.00 IN. (REF) 

2.10 IN. (3 EQ SPACES) n 

B 

r 1.66 IN. (2 EQ SPACES) 
\ 

­1.40 IN. (2 EQ SPACES) 

O ADDITIONAL HOLES 

# EXISTING HOLES 

DETAIL B 
1601­0410 RIVET­AVEX 
(22 REQD EACH SIDE) 

Aft Fuselage Side Attachment Details 
(View Showing L.H. Side) 

Figure 813 
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1. DOUBLER­HONEYCOMB SANDWICH MATL 
(2 REQD ) .50 THK WITH .016 FACE SHEETS 

2. ANG LE ­ 2.00 X 2.00 X 6.25 X .062 TH K 
(2 REQD ) MATL 2024­T3 or EQUIV 

3. DOUBLER ­ 1.25 X 5.25 X .062 THK 
(2 REQD ) MATL 2024­T3 OR EQUIV 

4. CR2249­4­1 RIVET ­ CHERRY (89 REQD ) 
5. CR2249­4­2 RIVET ­ CHERRY (66 REQD ) 
6. GAES201­1 SPACER (8 REQD ) 

FUSELAGE STATION 
104.00 (REF) 

3.75 
(3 EQ. SPACES) 

0.75 

TOP VIEW 
(R.H. SIDE) 

0.31 (TYP)—I 

6.50 

6.25 

10 EQUAL SPACES 

AN3—10A BOLT (8 REQD) 
MS 20364­1032 NUT(8 REQD) 
AN960­10 WASHER(8 REQD) 

5.66 

1 
N INHIBITED SEALANT 

Fuselage Bottom­Inside Doublers and Angle Installation Details 
Figure 814 
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Aft Fuselage Bulkhead Replacement 

Replace the entire aft fuselage bulkhead (Figure 816) as follows: 

A. Remove rivets attaching aft fuselage bulkhead to ELT mounting bracket and fuselage structure. 

B. Scrape out bond between bulkhead and fuselage structure. 

C. Remove damaged aft fuselage bulkhead. 

D. Using fine grain sandpaper, clean away all remaining adhesive before riveting new bulkhead in place. 

E. Coat all joints with zinc chromate primer. 

NOTE: Rivet spacing dimensions given in Figure 816 are typical for repairs of the aft fuselage bulkhead. 

F. Secure new bulkhead assembly to fuselage with MS20426AD4­5 rivets installed wet with zinc chromate 
primer. (Install 19 rivets to right fuselage side, 19 rivets to the left side, and IS rivets to bottom side.) 

G. Secure new bulkhead assembly to panel assembly flanges with six (6) 1601­0410 Avex rivets installed wet with 
zinc chromate primer. 

H. Fill over exterior rivets with epoxy filler and smooth before applying primer. 

I. Coat repaired area with zinc chromate primer prior to application of exterior finish paint. 

E 
O ADDITIONAL HOLES 
0 EXISTING HOLES 
Q EXISTING RIVETS 

L \ CR2248-4-2 RIVET-CHERRY / FUSELAGE SK'NS'DE 

\ m RFon PArui 1 \ 

® ­ ­ ­

T 
CR2249-4-2 RIVET-CHERRY 
(6 REQD EACH SIDE) 

SIDE VIEW FUSELAGE STATION 
108.00 (REF) I \ (RH SIDE LOOKING 

FUSELAGE STATION 1 OUTBOARD) 
104.00 (REF) HVVHHLI-J nciKicnorPMC 102296-13 REINFORCEMENT LH 

102296-14 REINFORCEMENT RH (SHOWN) 

Fuselage Side — Inside Reinforcement Installation Details 
Figure 815 
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FS 
216.726 
(REF) 

166.726 ±.030 
(TO FWD FACE OF HONEYCOMB FIREWALL)| 

102301­501 BULKHEAD ASSY 

0.19 IN. (TYP) 
0.50 IN. (TYP) 

2.00 IN. (2 EQ SPACES) (TYP) ­1 

MS20426AD4­5 RIVET 
(15 REQD) 

Aft Fuselage Bulkhead Replacement 
Figure 816 
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ITEM NO. DESCRIPTION MATERIAL 

1. ANGLE DOUBLER 1.16 X .65 X 6.00 X .090 THK. 2024­T3 
2. FLUSH PATCH 1.00 X 3.00 X .090 THK. 2024­T3 
3. MLS100B4­3 HUCK RIVET (4 REQ'D.) 
4. MLS100B4­4HUCK RIVET (6 REQ'D) 
5. MLS100B4­5 HUCK RIVET (2 REQ'D.) 
6. NAS680­A5 NUT PLATE 
7. AN960­516L WASHER 
8. 901033­1 TIE­DOWN RING 

Tail lie­Down Ring Replacement 
Figure 817 
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Replacement of Tail He­Down Ring 

To replace a torn out tail tie­down ring proceed as follows: 

A. Remove tailcone. 

B. Remove ELT access cover and remove ELT. (See Chapter 23.) 

C. Cut out damaged area of aft bulkhead lower flange as required, retaining as much fuselage bottom skin as 
possible. 

NOTE: Numbers in parentheses refer to callouts in Figure 817. 

D. Fabricate flush patch (2) as required to fill area removed in Step C. above. 

E. Fabricate inside angle doubler (1). 

F. Carefully clean away all remaining adhesive in repair joint with fine grain sandpaper. 

G. Coat any remaining exposed bondlines with PR1436GB­2 Inhibited Sealant. 

H. Coat all joints with zinc chromate primer prior to assembly. 

I. Align angle doubler (1) with aft bulkhead lower flanges. 

J. Using MLS100B4­4 Huck rivets (4) wet with zinc chromate primer, rivet angle doubler to aft bulkhead lower 
flange. (Four (4) MLS 100B4­4 Huck rivets required.) 

K. Using MLS 100B4­3 Huck rivets (3) wet with zinc chromate primer, rivet back flange of angle doubler to aft 
bulkhead. (Four (4) MLS100B4­3 Huck rivets required.) 

L. Place flush patch (2) into cut out area of aft bulkhead lower flange and align patch with angle doubler. 

M. Using MLS100B4­4 Huck rivets (4) wet with zinc chromate primer, rivet flush patch to angle doubler. (Two 
(2) MLS100B4­4 Huck rivets required.) 

N. Align nut plate (6) with angle doubler. 

O. Using MLS100B4­5 Huck rivets (5) wet with zinc chromate primer, rivet nutplate to angle doubler and flush 
patch. (Two (2) MLS 100B4­5 Huck rivets required.) 

P. Coat repaired area with zinc chromate primer. 

Q. Place washer (7) on tie­down ring (8) and screw tie­down ring into nutplate. 

Upper Aft Fuselage Assembly Replacement 

Replace the entire upper aft fuselage assembly (Figure 818) as follows: 

A. Remove seats. (See Chapter 25.) 

B. Remove overhead speaker on upper aft fuselage assembly. (See Chapter 23.) 

C. Remove headliner assembly, window mouldings, upper and lower baggage panels and insulation, and aft trim 
panels. (See Chapter 25.) 

D. Remove canopy. (See Chapter 52.) 

20­1­0 
Page 827 

Dec 15/76 



ORUMMAN 
AA-1 SERIES 

MAINTENANCE MANUAL 

E. Remove No. 1 Comm antenna. (See Chapter 23.) 

F. Remove ELT access covers and remove ELT antenna. (See Chapter 23.) 

G. Remove bolt securing vertical stabilizer to last rib of upper aft fuselage assembly. 

H. Remove rivets at W.L. 49 attaching upper fuselage bulkhead and ribs to lower fuselage longeron. 

NOTE: Care should be taken to pick up existing holes in lower fuselage left by removal of old upper aft 
fuselage ribs. 

I. To remove upper aft fuselage section, peel upper aft fuselage skin from edges of lower aft fuselage section. 

J. Using fine grain sandpaper, clean away all remaining adhesive before riveting new assembly in place. 

K. Coat all joints and honeycomb core edges with PR1436GB­2 Inhibited Sealant. 

L. Align upper aft fuselage assembly with lower fuselage assembly as shown in Figure 818. 

M. Picking up existing holes in lower fuselage longeron left by the removal of old upper aft fuselage ribs, use 
1601­0410 rivets wet with zinc chromate primer to rivet upper fuselage ribs to lower fuselage longeron (W.L. 
49). See Figure 818 for rivet placement. 

N. Using MS20426AD3­4 rivets wet with zinc chromate primer, rivet upper aft fuselage section to lower aft 
fuselage section as shown in Details A, B, C, and D of Figure 818. 

0. Using MS20426AD3­3 rivets wet with zinc chromate primer, continue to rivet upper aft fuselage section to 
lower aft fuselage section. See Figure 818 for rivet placement. 

P. Fill over all exterior rivets with epoxy filler and smooth before applying primer. 

Q. Coat all repaired areas with zinc chromate primer prior to application of exterior finish paint. 

R. Install bolt securing vertical stabilizer to last rib of upper aft fuselage assembly. 

S. Install ELT antenna and replace ELT access covers. (See Chapter 23.) 

T. Install No. 1 Comm antenna. (See Chapter 23.) 

U. Install canopy. (See Chapter 52.) 

V. Install headliner assembly, window mouldings, upper and lower baggage panels and insulation, and aft trim 
panels. (See Chapter 25.) 

W. Install overhead speaker on upper aft fuselage assembly. (See Chapter 23.) 

X. Install seats. (See Chapter 25.) 

Bondline Repair 

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

A. Identify the location of any cracks with a grease pencil as shown in Figure 819 below: 
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-18.91 IN. 

-0.25 IN. 

WL 49.00 : 

28 EQ SPACES @ 0.91 IN. 

o-25'N.-rjfep_0.25IN. 

Ja 
-28 EQ SPACES @ 0.91 IN. 

W / 

34 EQ SPACES @ 0.91 IN. 

- WL 49.00 

MS20426AD3-3 RIVET 
(186 REQD) 

1601-0410 RIVET 
(2 REQD EA SIDE) 

|l i —| f— 0.91 IN. (TYP) 
0.44 'N.(^ ̂  

0.25 IN. (TYP)-^~ 
0 25IN H ­J— 

1.00 IN. 
DETAIL A 

MS20426AD3-4 RIVET 
(4 REQD EA SIDE) 

1.00 IN. 
(MAX) 

SIDE VIEW 

WL 49.00 

1601-0410 RIVET 
(2 REQD EA SIDE) 

­r­T 
« p-0.25 IN. (REF) 

i! : I (-0.35 IN. 

MS20426AD3-4 RIVET 
(1 REQD EA SIDE) 

1.00"IN. __J K 1.00 IN. 
(MAX) ^ ^ (MAX) 

DETAIL B 

1601-0410 RIVET 
(2 REQD EA 
SIDE) 

1.00 IN. 
(MAX) 

WL 49.00 

INSPECTION COVER RIVNUT LOCATION 
1601-0410 RIVET 
(2 REQD EACH SIDE) 

0.35 

—| [— 0.25 (REF) 

!' "01-0410 RIVET 
REQD) 

^ | i 

DETAIL C 

0.25 IN. 
P?* MS 20426AD3-4 RIVET 

1.00 IN. (2 REQD EQCH S,DE) 

(MAX) 

ET " tSfU^SIN. 
— I ­ ­ m MS20426AD3-4 RIVET 

(1 REQD EA SIDE) ^ -—100 
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GREASE PENCIL 
IDENTIFIED 

SPOT IN BONDLINE 
3099 

Identifying Suspect Areas 
Figure 819 

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

C. If the results of Step B above are questionable, insert a .004 in. to .006 in. feeler gauge into the bondline to 
verify that a separation exists. 

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

D. If the results of Steps B and C 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 results of either Steps B or C are 
positive, order Service Kit No. SK­125 from your authorized Grumman American Dealer or Distributor and 
make the repairs accordingly. 

Main Gear Strut Repair 

Hie following main gear strut repair procedure covers surface delaminations which do not extend more than one ply 
into the surface of the strut and govern delaminations which are smaller than 1/16 x 1/16 inch in size throughout 
their length. 

A. Remove delaminated material. 

B. Smooth out minor paint chips or stone bruises with No. 150 Tri­Mite. 

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. 

C. Clean unpainted areas thoroughly with Trichloroethane. 

D. Seal minor surface or corner delaminations with two­part epoxy adhesive to seal out moisture from the 
damaged area. 

E. Clean strut with wax and grease remover. 

F. Prime with two light coats of zinc chromate primer per MIL­P­8585 and paint to match aircraft color. 
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PREPARATIONS FOR PAINTING I DESCRIPTION 

1. 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 to establish procedures for preparing the aircraft for painting. Procedures 
for the stripping, cleaning, and application of a metal conditionei are presented in this section. 

The requirements specified in this section shall apply to all 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 a syntheti 
detrimental to all substances of the synthetic family. For this reais 
must be carefully followed to ensure against damage to synthetic 

substance, it must be understood that they are 
on, the following procedure has been prepared and 
components on the aircraft. 

\ 
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PREPARATIONS FOR PAINTING ­ CLEANING/PAINTING 

Stripping and Qeaning Procedure 

Reference Specifications: 

MIL­R­25134B — Paint and Lacquer, Solvent Type Remover. 

APS­1057 (GAAC) ­ Application of Protective and Decorative Coatings. 

WARNING: WHEN USING THRICHLOROETHANE, ENSURE THAT THE WORKING AREA IS WELL 
EQUIPMENT (GLOVES, EYE PROTECTION) IS 
AWAY FROM FLAMES. 

VENTILATED AND THAT PROTECTIVE 
WORN. AVOID BREATHING FUMES. KEEP 

CAUTION: LONG TERM EXPOSURE OF BOND JOINTS TO PAINT STRIPPERS WILL AFFECT THE IN­
TEGRITY OF THE BOND STRENGTH. ALL AREAS MUST BE COMPLETELY SEALED TO PRE­
VENT THE STRIPPER FROM CONTACTING BOND JOINTS OR GETTING INTO INTERNAL 
AREAS OF THE AIRCRAFT. IF STRIPPER riOES INADVERTENTLY CONTACT THE BOND 
JOINT, FLUSH THOROUGHLY WITH TAP WATE 

A. Wipe all bond lines 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 T 
INTO THE AREAS MENTIONED IN B AND 

R WITHIN 1­1/2 HOURS. 

3 ENSURE AGAINST SEEPAGE OF STRIPPER 
C BELOW. 

B. 

C. 

D. 

Using 2 inch wide aluminum tape, mask windows, windsl ield, wing tips, stabilizer tips, wing roots, nose cowl, 
tailcone, propeller, main landing gear, drain holes, fasteners and all bond lines as shown in the shaded areas of 
Figure 701. 

Encase antennas, lights, beacons, de­icer boots, tires, radar domes, windows, windshield and all fiberglass or 
plastic parts in a double layer of aluminum foil as indicated by cross hatching in Figure 701. 

Apply an approved polyurethane stripper with a suitable jpaint 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. 

E. 

F. 

NOTE: Acceptable material sources for polyurethane ^ 

(1) Strip­prep No. 66 
Amchem Products, Incorporated 
2300 Gainsboro 
Ferndale, Michigan 48220 

(2) Methylene Chloride Based Paint Stripper No. 3403 
W.M. Barr and Company 
2336 S. Lauderdale 
Memphis, Tennessee 38106 

Flush removed paint and excess stripper with tap water, 
residue is thoroughly removed. 

Remove the aluminum tape and protective foil from al 
stripper residue has been removed. 

NOTE: It is permissible to sand the paint complete 
protection, it is recommended that these areas 

[trippers per MIL­R­25134B are: 

using a pressure nozzle, being sure that all stripper 

areas. Inspect these areas carefully to be sure all 

ly from the bondlines; however, for best bondline 
be lightly sanded. 
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G. After removing the tape and protective foil, sand and feather the painted edge in all areas which had been 
protected from the stripper. 

g o  ""­fc 

o 

jpp—\J 

""­fc 

o 

SEAL ALL GAPS BETWEEN SURFACE 
AS SHOWN PRIOR TO APPLICATION 
OF STRIPPER. 

(ALUMINUM FOIL 

ALUMINUM TAPE 3594 

Aircraft Paint Stripping and Masking 
Figure 701 

20­2­0 
Page 702 

Dec 15/76 



BRUMMAN ALMEI^Q(GA[FC3 AWOTISIIRD 
AA-1 SERIES 

T MAINTENANCE MANUAL 

Metal Conditioner Application 

A. Prepare metal conditioner solution (see Note below) 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 
Osborn 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 allow conditioner to contact the windshield or windows. 

C. Allow the conditioner to work for 2 to 10 minutes depending on the degree of surface cleanliness. 

D. Remove the conditioner per manufacturer's instructions. 
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AIR CONDITIONING ­ DESCRIPTION/OPERATION 

1. General 

Air conditioning, as applicable to this aircraft, is defined as any method used to maintain a desired level of heating, 
ventilating, or controlling the air within the occupied areas of the aircraft. The system consists of the components 
and associated controls used for heating and ventilating the aircraft cabin. The system is a completely mechanical 
system and is manually controlled. The cabin heat control is a push­pull type control located in the lower center of 
the instrument panel. Each air vent has an individual control. The air vent control for the cabin area is a push­pull 
type control located at the lower corners of the instrument panel adjacent to the louvered outlets. 
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VENTILATION SYSTEM ­ DESCRIPTION/OPERATION 

1. General 

Cabin area ventilation is provided by two ventilators, (Figure 1) one in each side of the fuselage. The ventilators are 
controlled by manually adjustable valves for quantity of air. The flow of fresh air in the cabin can be regulated in the 
desired direction by movable louvers located in the air vent outlets. 
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Cabin Area Air Vent System 
Figure 1 
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HEATING SYSTEM ­ DESCRIPTION/OPERATIQN 

1. General 

The cabin heating system is basically a controlled air flow in which air passes over the muffler core and is ducted to 
the cockpit. The amount of heated air is regulated by a valve mounted through the firewall. Cool air picked up by 
the nose cowl inlet serves two purposes, that of cooling the muffler, and providing heated air for comfort. 

Air is routed from the heat exchanger through the in line silencer and to the valve assembly. The valve mounted 
through the firewall is used to regulate the warm air by either ducting it overboard or into the cabin as desired. The 
amount the push­pull control is moved determines the amount of heat ducted into the cabin. 

To provide for windshield defrosting, flexible ducts are connected to the valve and terminated just below the sliding 
doors located on the forward panel deck. Operation of the defroster is accomplished by pulling the push­pull control 
out and opening the sliding doors. 
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HEATING SYSTEM ­ TROUBLE SHOOTING 

TROUBLE PROBABLE CAUSE REMEDY 

Insufficient Heat Duct damaged or disconnected Replace or connect duct Insufficient Heat 

Loose control cable connection Tighten control cable 
connection 

Insufficient Heat 

Air valve damaged Replace air valve 

Control hard to operate Control cable binding Check cable for proper 
routing and free the 
cable 

Control hard to operate 

Air valve sticking or binding Lubricate valve stem 
bearing and free the 
valve 

Exhaust fumes in cabin Defective muffler Inspect muffler and 
replace if defective 
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HEATING SYSTEM ­ MAINTENANCE PRACTICES 

General 

Maintenance of the heating system (Figure 201) will probably be confined to replacement of ducting when damaged. 
Ducts can be replaced by removing clamp and duct and installing new ducts. 
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DEFROSTER 
SLIDE 

TO HEAT 
EXCHANGER 

Heating and Defrosting System 
Figure 201 
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COMMUNICATIONS SYSTEMS ­ DESCRIPTION/OPERATION 

1. General 

Not all AA­IC aircraft will have identical communication/navigational equipment. The basic items that provide 
minimum requirements to comply with FAA regulations are available on all aircraft. As new systems with more 
effective applications become available, presently installed equipment may be replaced by these newer items. It is 
the intent of this manual to present procedures and instructions adequate for minor inspection and flight line 
maintenance of all COM/NAV equipment that may be installed on the aircraft, including the optional items. 
In­depth maintenance of the COM/NAV equipment must be performed in accordance with the data supplied by the 
individual manufacturer. The information in this Chapter pertains to the VHF communication system only. See 
Chapter 34 for the navigational systems. 

2. VHF Communications 

The aircraft is delivered with customer ordered VHF communications equipment. Each aircraft is equipped with a 
VHF band transceiver for voice communications. As an option additional transceivers can be installed. The VHF 
transceivers operate in the 118.00 MHz to 139.95 MHz band, with the number of channels available either 360 or 
720, depending upon the equipment installed. 

3. Audio Integrating System 

The audio integrating system consists of those items required to provide audio signals for the pilot. The system is 
comprised of the microphone, speakers, headset, and audio control panel. For those aircraft equipped with dual 
VHF communications or various navigation systems, or both, an audio control panel is necessary. The audio control 
panel provides a central control point for selection and monitoring of all installed communication/navigation 
equipment. 

4. Emergency Locator Transmitter (ELT) System 

An optional piece of equipment is the Emergency Locator Transmitter (ELT). The purpose of the ELT is to serve as 
a radio beacon, should the aircraft make an emergency or crash landing. The transmitter has automatic activation 
provisions should the aircraft strike an object with a force of 5 g's or more along the flight axis. The ELT can be 
used as a portable beacon should it be desired to leave the vicinity of the aircraft. It is equipped with its own battery 
pack, antenna and manual activating switch. 

23­0 
Page 1 

Dec 15/76 



BWUMMAN ARFIHBRO@AINI /MMSRMM 
AA-1 SERIES 

MAINTENANCE MANUAL 

VHF COMMUNICATION SYSTEM ­ DESCRIPTION/OPERATION 

1. General 

The transceivers used in VHF communications exist in a variety of types and forms. One type now in use is the 
NAV/COM set which combines both the communication and navigation functions. One part of this set is a VHF 
transceiver, the other a navigation receiver with a separate VOR indicator. Another type that is very common is one 
that can be used as a VHF communications transceiver. This chapter deals with the communications system only. 
The NARCO and King transceivers are described in this section. For a detailed coverage of the use and maintenance 
procedures, refer to the appropriate manufacturer's technical data. 

2. NARCO NAV 10/CQM 10( ), NARCO COM 11( )/l 11( ) Transceivers 

The aircraft can be equipped with a variety of NARCO manufactured communications equipment, the NARCO 
NAV 10 ( )/COM 10( ), COM 11( )/l 11( ) systems will be described in this section. 

The transceivers operate within the frequency range of 118.00 MHz to 135.95 MHz, with a power output of 5 watts 
(COM 10 & 11) or 8 watts (COM 10A & 11 A). The transceiver can operate on any of 360/720 channels with a 50/25 
KHz spacing between channels. The number of channels available is determined by the type of transceiver in use. 
Operation of the transceiver is controlled and monitored by the controls and indicators on the front panel of the 
transceiver. The controls and indicators are described in Table 1. For location of transceiver controls, see Figure 1. 

The NARCO NAVIO/COM 10( ) transceiver can operate as a VHF radio or as a VHF navigation (omni) receiver (1 + 
0 System). The mode of operation is controlled by the Mode Select switch located on the front panel of the 
transceiver. See Chapter 34 for the operation in the navigation mode. 

The NARCO COM 11( )/lll( ) is essentially the same as the COM 10( ), less the Mode Select switch. The COM 
11( )/l 11( ) is designed to be used exclusively as a 360/720 channel transceiver. The NARCO COM 11( )/l 11( ) can 
be used with a NARCO 11 or 12 to provide navigation. The pair would make a 1 + 1 system. 

As an optional item, the aircraft can have an intercom switch installed. The switch permits speech from the 
microphone to be heard over the speakers and the transceiver transmitter will not be keyed. It is essentially for 
training purposes, allowing the operator to practice and learn correct microphone discipline. A yellow warning light 
is installed above the intercom switch. The light comes on when the switch is placed in the middle position. This is 
to remind the operator that the transmit function of the transceiver is disabled. The light is out with the switch m 
Speaker or Phone position. Use of the Intercom Switch requires the transceivers to be modified to the helicopter 
version. See the NARCO maintenance Manual for further information. 

23­2­1 
Page 1 

Dec 15/76 



ORUMMAN ^(MIBR0(3A(R9 AWOTSH&FL 
AA-1 SERIES 

MAINTENANCE MANUAL 

NARCO TRANSCEIVER UNIT CONTROLS AND INDICATORS 

TABLE 1 

Index No. 
(Fig. 1) Control or Indicator Position Function 

1. Mode Select Switch 
(COM 10 () only) 

NAV VHF navigation mode selected, 
see Chapter 34. 

1. Mode Select Switch 
(COM 10 () only) 

COM VHF radio selected. 

2. Squelch Control Establishes required input 
signal level to give an audio 
output from transceiver. 

2. Squelch Control 

Clockwise Required input signal level is 
decreased. 

2. Squelch Control 

Counterclockwise Required input signal level is 
increased. 

3. Tenths/Hundreths Megahertz 
Frequency Selector 

Selects frequency for radio 
in 50/25 KHz steps. 

4. Frequency Indicator Indicates operating frequency 
of radio. 

5. Megahertz Frequency Selector Selects frequency in one 
(1) megahertz steps. 

6. Power 
(Volume) Control 

OFF 
(detent) 

Removes power from system. 6. Power 
(Volume) Control 

Clockwise Increases audio volume. 

6. Power 
(Volume) Control 

Counterclockwise Decreases audio volume. 

7. IDENT (Part of Squelch 
Control) (NAV lO/COM 10 ( ) 
only) 

Pulled Allows station identification 
code to be heard. (Function is 
for VHF NAV Mode) 
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COM 10 ( )/COM 11 ( ) 

3207 

1. 
2. 
3. 

Mode Select Switch (COM 10 ( ) Only) 4. Frequenty Indicator 
Squelch Control 
Tenths/Hundredths MHz 
Frequency Selector 

5. Megahertz Frequenty Selector 
6. Power & Volume Control 
7. Ident (Squelch Pulled) 

COM 111B 

VOLUME 
OFF* 

VOLUME 

MEGAHERTZ 
FREQUENCY 
SELECTOR 

25KHz 
CHANNELING 

Q 1 T50 1 o—/J Jrrtu 

FREQUENCY 
INDICATOR 

X 
TRANSMIT 
INDICATOR 
LIGHT 

SQUEIXH 

3208 

POWER + 
AUTOMATIC 
SQUELCH 

NARCO Transceiver Control Locations 
Figure 1. 

3. King KX­170/175( ) Transceiver 

The King KX­170 ( ) VHF radio consists of a panel mounted unit composing one­half of the KX­170 ( )/175( ) 
NAV­COM transceiver. This section discusses the COM portion only. The NAV portion is discussed in Section 34. 
The transceiver operates within the frequency range of 118.00 MHz to 135.95 MHz, with a power output of five (5) 
watts. The transceiver can operate on any of 360 (KX­170A) or 720 (KX­170B) channels with a 50 KHz or 25 KHz, 
respectively, spacing between channels. Operation is controlled and monitored by the switches and indicators on the 
front of the transceiver. For a discussion of switch and indicator functions, see Table 2. For location of transceiver 
controls, see Figure 2. 
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KING TRANSCEIVER UNIT CONTROLS AND INDICATORS 

TABLE 2 

'2. Power Control Switch 5. COMM Volume Control 
3. Megahertz Frequency Selector 

King KX­170/175 ( ) Transceiver Control Locations 
Figure 2 

Index No. 
Figure 2 Control or Indicator Position Function 

1. Frequency Indicator Indicates operating frequency 
of VHF radio. 

2. Power Control Switch OFF Removes power from radio. 2. Power Control Switch 

ON Energizes the radio. 

2. Power Control Switch 

TEST Disables automatic squelch. 

3. Megahertz Frequency Selector Selects frequency in one 
(1) megahertz steps. 

4. Tenths­Hundredths Megahertz 
Selector 

Selects frequency in 25 KHz 
or 50 KHz steps. 

5. Volume Control Clockwise Increases audio volume. 5. Volume Control 

Counterclockwise Decreases audio volume. 
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TROUBLE SHOOTING OF VHF COMMUNICATIONS SYSTEMS 

1. General 

System problems are sometimes caused by a malfunction of the transceiver. When possible replace the transceiver 
before proceeding with other trouble shooting. 

NOTE: On those aircraft with dual systems, check operation of both transceivers. If neither transceiver works, 
the trouble is probably in the audio integrating system. 

TROUBLE PROBABLE CAUSE REMEDY 

No reception or transmission Open circuit breaker Close circuit breaker No reception or transmission 

Dirty or corroded antenna Clean or replace antenna 

No reception or transmission 

Faulty audio panel 
(dual system) 

Replace audio panel 

No reception or transmission 

Faulty transceiver Replace transceiver 

Weak or no transmission Faulty microphone Replace microphone (This 
may require an adjustment of 
mike gain in the transceiver) 

Weak or no transmission 

Faulty antenna or antenna lead 

Replace microphone (This 
may require an adjustment of 
mike gain in the transceiver) 

Weak or no transmission 

Faulty antenna or antenna lead Repair or replace antenna or 
wiring 

Weak or no transmission 

Faulty transceiver Replace transceiver 

Weak or no reception Faulty speaker or headset Replace speaker or headset Weak or no reception 

Faulty transceiver Replace transceiver 
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VHF COMMUNICATION SYSTEM ­ MAINTENANCE PRACTICES 

Removal and Installation of VHF Communication Antenna 

A. Removal of VHF COM Antenna No. 1 (See Figure 201.) 

(1) Ensure the master switch is OFF. 

(2) Remove the three screws holding the antenna to the aircraft. 

(3) Lift the antenna straight up to gain access to the antenna connector. Disconnect the connector. Secure 
the connector so that is will not slip through the hole and down into the aircraft. 

(4) Remove rubber gasket. If gasket adheres to the aircraft, remove it using a phenolic scraper. 

B. Installation of VHF COM Antenna No. 1 (See Figure 201.) 

(1) Ensure the master switch is OFF. 

(2) Place the antenna rubber gasket in the proper position. (See Figure 201.) 

(3) Connect the antenna to the coaxial cable. 

(4) Place the antenna on the rubber gasket and install with three screws. 

(5) Perform an operational check for the associated transceiver. 

C. Removal and Installation of VHF COM Antenna No. 2 (External) 

NOTE: The No. 2 VHF COM Antenna consists of two assemblies; the external tubular portion (antenna) 
and the internal impedance box assembly. 

If only the external part is to be replaced all that is required is to disconnect the tubular section from the 
outside of the aircraft and attach another. Ensure that the antenna is parallel with the centerline of the 
aircraft. (See Figure 201.) 

D. Removal of Complete No. 2 VHF COM Antenna (See Figure 201.) 

(1) Ensure the master switch is OFF. 

(2) Obtain access to the internal portion of No. 2 COM Antenna (impedance box) by moving the rear seats 
and remove the proper portion of the floor. 

(3) Disconnect the coaxial cable from the impedance box. 

(4) On the outside of the aircraft disconnect VHF COM Antenna No. 2. Be careful not to damage. 

(5) With a phenolic scraper, remove, as much as possible, the sealant from around the impedance box 
attaching nut. 

(6) Remove the attaching nut. 

(7) From inside the aircraft, remove the impedance box. 

(8) Remove remaining sealant from around the antenna opening. Use aluminum wool. 
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E. Installation of Complete No. 2 VHF COM Antenna (See Figure 201.) 

(1) Ensure the master switch is OFF. 

(2) From inside the aircraft slip the impedance box down through the antenna opening. 

(3) From outside the aircraft install the impedance box attaching hardware in proper sequence, and tighten. 

(4) Apply 3­M Company, EC­1128, sealant around attaching nut. Make sealant flush with the skin. 

NOTE: An acceptable alternate is Presstite Engineering Company No. 579.6 sealer. 

(5) Attach No. 2 VHF COM Antenna. Ensure that the antenna is parallel to the centerline of the aircraft. 

(6) From inside the aircraft connect the coaxial cable to the impedance box. 

(7) Replace any removed furnishing. 

(8) Perform an operational check for the associated transceiver. 

F. Removal of the Transceiver Unit 

(1) Removal of the transceiver unit is straight forward. 

(2) Loosen transceiver from mounting case by turning locking (alien) screw clockwise, Use 5/64 inch hex 
(alien) wrench. 

(3) Slide the unit straight out to avoid bending the connector pins. A slight left to right movement might 
help to release transceiver from connector plug. Do not use the control knobs as handles. This may 
damage the associated control. 

G. Installation of Transceiver Unit 

(1) Slide unit straight in. Be careful not to bend connector pins. 

(2) Turn locking (alien) screw counterclockwise to secure transceiver to its mounting case. Use 5/64 inch 
hex (alien) wrench. 

NOTE: The mike gain of the transceiver is normally set for use with the same type microphone 
(NARCO/King) as transceiver. If another type microphone is used, the mike gain control 
may require re­adjustment. 

Adjustment/Test Communication System 

A. Mike Gain Adjustment 

CAUTION: THE MINIMUM OF A 2ND CLASS F.C.C. LICENSE IS REQUIRED TO PERFORM THIS 
ADJUSTMENT. 

The transceiver is normally shop adjusted for use with the same type microphone (NARCO/King) as trans­
ceiver in use. If another type of microphone is used the MIKE GAIN control may require adjustment. It is 
necessary to remove the transceiver from the instrument panel to obtain access to the MIKE GAIN adjust­
ment. See the appropriate Maintenance Manual, supplied by manufacturer, for adjustment procedure. 

After adjustment, perform the operational check/test. 
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A 

B 

SCREWS 

RUBBER 
GASKET 

COAX 
CABLE 

DETAIL A 

COM ANTENNA NO. 1 

COAX 
CABLE 

IMPEDANCE 
BOX 

ANTENNA 

3215 

DETAIL B 

COM ANTENNA NO. 2 

VHF COM Antenna Installation 
Figure 201 
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Test of NARCO COM System 

NOTE: This procedure is for test of the communication portion of the set only. For the NAV portion, 
consult Chapter 34 of this manual. 

NOTE: For Aircraft with an intercom switch, set it to phone or speaker as desired. 

NOTE: For Aircraft with an audio control panel installed, ensure that the panel is operating properly 
before proceeding with this checkout. See Section 23­5­1. Set audio panel as desired. 

(1) Ensure the aircraft battery is installed and operational. 

(2) Ensure the respective radio circuit breaker is closed. 

(3) Place Master switch to ON. 

(4) Set the mode select switch to COM. (NAV lO/COM 10 ( ) units only) 

(5) Move the VOLUME control out of detent; turn clockwise to midposition. 

(6) Rotate the SQUELCH control in both directions. Ensure the hissing noise decreases as the knob is 
rotated clockwise and increases with knob rotated counterclockwise. Then adjust the squelch as desired. 

(7) Set the frequency selectors to a tower frequency. 

(8) Contact the tower for a radio check. Adjust the volume as required. Contact the tower on several (up to 
five if available) frequencies. 

(9) Place the ON/OFF volume control to OFF. 

(10) Place the Master switch to OFF. 

Test of Intercom Switch 

(1) Ensure the aircraft battery is installed and operating. 

(2) Place the Master switch to ON. 

(3) Place intercom switch to the "Middle" position. Observe that yellow light, above switch is illuminated. 

(4) Speak into the microphone. Voice of speaker should be heard over speakers. Transmitter of transceiver is 
not keyed. 

(5) Place intercom switch to "Speaker" position. Observe that the yellow light, above switch, is out. 

(6) Speak into the microphone. Transmitter of transceiver is keyed. Voice of speaker should be heard over 
speaker. 

(7) Place intercom switch to "Phone" position. Voice of speaker should be heard in headset. Transmitter of 
transceiver is keyed. 

(8) Place the Master switch to OFF. 

Test of King KX­170 ( ) VHF COM System 

NOTE: This procedure is for test of the communication portion of the set only. For the NAV portion, con­
sult Chapter 34 of this manual. 
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NOTE: For aircraft with an audio control panel installed, ensure that the panel is operating properly 
before proceeding with this checkout. See Section 23­5­1. Set the audio panel to the transceiver 
under test. 

(1) Ensure that the aircraft battery is installed and operating. 

(2) Ensure the respective radio circuit breaker is closed. 

(3) Place the Master switch to ON. 

(4) Rotate the VOLUME control fully clockwise. 

(5) Place the control switch to TEST. Ensure that there is a hissing noise present. 

(6) Place the control switch to ON. Set in a tower frequency. 

(7) Rotate the VOLUME control to mid position. Contact the tower for a radio check. 

(8) Contact the tower on several (up to five (KX­170A) or ten (KX­170B) if available) frequencies from 
118.00 to 135.95 MHz. 

(9) Place the control switch to OFF. 

(10) Place the Master switch to OFF. 

/^S 
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AUDIO INTEGRATING SYSTEM ­ DESCRIPTION/OPERATION 

1. General 

The audio integrating system consists of the speakers, microphone, headsets, and an audio control panel. The audio 
control panel is an optional piece of equipment used on aircraft 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 communication and navigation equipment. The speaker is mounted in the upper center of 
the cabin. The microphone is attached to and plugs into the center console. The headset plugs into a jack located in 
lower left corner of instrument panel. 

2. NARCO CP­125 Audio Control Panel 

The NARCO CP­125 audio control panel provides instant pushbutton selection of on­board navigation/ 
communication avionics equipment. The panel is an optional piece of equipment used on aircraft with dual VHF 
transceivers and/or multiple navigation systems such as VOR, ADF or DME. The panel provides a central control 
point for operating and monitoring the installed communication and navigation equipment. For description and 
function of front panel controls see Table 1. Location of controls are shown in Figure 1. 

NOTE: The CP­125 panel requires modifying if only one VHF COM radio is installed. See NARCO Maintenance 
Manual for the modification. 

3. Audio Amplifier Switch 

An audio amplifier switch (Audio Amp) is installed on the instrument panel for those aircraft with two NARCO 
VHF transceivers installed. The installation of this switch plus the modification of the transceivers allow the Audio 
Amplifier of the transceiver to function when the Master switch is placed in the "ON" position, regardless of the 
position of the transceiver ON/OFF control or the position of the selector switches on the CP­125 Audio Control 
panel. This provides a safety feature in case the audio amplifier fails in one of the transceivers. 

4. King KMA­20 Audio Control Panel 

The King KMA­20 audio control panel provides instant and central control of all onboard navigation/communication 
equipment. The audio panel is an optional piece of equipment used on aircraft with dual communication systems 
and/or multiple navigation systems such as VOR, ADF, DME. The panel permits monitoring of audio signals from 
the radio navigation systems and also permits selection of the desired communication system on those aircraft with 
dual systems. The panel also controls the marker beacon system, see Chapter 34 for a discussion of the system. For a 
discussion of the functions of the various system switches, see Table 2. Locations of various controls are shown in 
Figure 2. 
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NARCO CP­125 AUDIO PANEL CONTROLS 

TABLE 1 

Index No. 
(Fig. 1) Control Position Function 

1. COM 1 Control Depressed 
(in) 

Selects No. 1 VHF 
transmitter and receiver. 

1. COM 1 Control Depressed 
(in) 

Deselects No. 2 
VHF Radio. 

1. COM 1 Control 

out Deselects No. 1 COM 

2. COM 2 Control Depressed 
(in) 

Selects No. 2 VHF 
transmitter and receiver 

2. COM 2 Control Depressed 
(in) 

Deselects No. 1 
VHF Radio 

2. COM 2 Control 

out Deselects COM No. 2 

2. 

NOTE: COM 1 and COM 2 Controls are 
interlocked, both cannot be de­
pressed at the same time. 

3. Both COM Control Depressed 
(in) 

Permits simul­
taneously monitor­
ing of audio from 
both VHF COM 
receivers. 

3. Both COM Control 

out 

Permits simul­
taneously monitor­
ing of audio from 
both VHF COM 
receivers. 

3. Both COM Control 

out Audio monitoring of 
VHF radios is selected 
by COM 1 or COM 2 controls 

4. NAV 1 Control Depressed 
(in) 

Permits monitoring of 
audio signals from No. 
1 NAV System. 

4. NAV 1 Control 

out Audio monitoring of No. 
1 NAV is not available. 

5. NAV 2 Control Depressed 
(in) 

Permits monitoring of 
audio signals from No. 
2 NAV System. 

5. NAV 2 Control 

out Audio monitoring of 
No. 2 NAV is not available. 

6. ADF Control Depressed 
(in) 

Permits monitoring 
of audio signals from 
the ADF. 

6. ADF Control 

out Audio monitoring of the 
ADF is not available. 

7. MKR OR MKR DME 
Control 

Depressed 
(in) 

Permits monitoring of 
Marker Beacon audio. 
On those aircraft with 
DME, audio monitoring 
of DME is also available. 
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Index No. 
(Fig. 1) Control Position Function 

7. 
Continued 

out Audio monitoring of the 
Marker Beacon and DME, if 
installed is not available. 

8. SPKR Control Depressed 
(in) 

Audio from selected system 
or systems is transferred 
from the headset to the 
speakers. 

8. SPKR Control 

out Audio monitoring of the 
selected system is available 
on the headset only. 

1. COM 1 Control 
2. COM 2 Control 
3. Both COM Control 
4. NAV 1 Control 
5. NAV 2 Control 
6. ADF Control 
7. Marker or DME Control 

8. Speaker Control 
9. Marker Beacon Indicator 

0 ­ Outer 
M ­ Middle 
1 ­ Inner 

10. Power Control ­ OFF­ON­TST 

NOTE: All controls are the pushbutton type. 

NARCO CP­125 Control Switch Locations 
Figure 1 
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KING KMA­20 AUDIO PANEL CONTROLS 

TABLE 2 

Index No. 
(Fig 2) Control Position Function 

1. Microphone Selector COM­1 Selects No. 1 communication 
system transmission and 
reception. 

1. Microphone Selector 

COM­2 Selects No. 2 communication 
system transmission and 
reception. 

1. Microphone Selector 

EXT (Not Used) 

2. Auto Selector SPEAKERS Audio from the system selected 
by the Microphone selector 
(1) is routed to the speaker. 

2. Auto Selector 

Center (off) Audio is controlled by switches 
(3) and (4). 

2. Auto Selector 

PHONE Audio is routed to the head­
phones. 

3. COM­1 Audio Selector SPEAKERS Audio from the No. 1 com­
munication system is sent 
to the speakers. 

3. COM­1 Audio Selector 

Center (off) Audio routing is controlled 
by the AUTO selector. 

3. COM­1 Audio Selector 

PHONE No. 1 system audio is sent to 
the headphones. 

4. COM­2 Audio Selector SPEAKERS Audio from the No. 2 com­
munication system is sent 
to the speakers. 

4. COM­2 Audio Selector 

Center (off) Audio routing is controlled 
by the AUTO selector. 

4. COM­2 Audio Selector 

PHONE No. 2 system audio is sent to 
the headphones. 

5. NAV­1 Audio Selector SPEAKERS Audio from the No. 1 NAV is 
sent to the speakers. 

5. NAV­1 Audio Selector 

Center (off) Audio from the No. 1 NAV 
system is not available. 

5. NAV­1 Audio Selector 

PHONE Audio from the No. 1 NAV 
is sent to the headphones. 
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Index No. 
(Fig 2 Control Position Function 

6. NAV­2 Audio Selector SPEAKERS Audio from the No. 2 NAV 
is sent to the speakers. 

Center (off) Audio from the No. 1 NAV 
system is not available. 

PHONE Audio from the No. 2 NAV 
is sent to the headphones. 

7. ADF Audio Selector SPEAKERS Audio from the ADF system 
is sent to the speakers. 

Center (off) Audio from the ADF is not 
available. 

PHONE Audio from the ADF is routed 
to the headphones. 

8. DME Audio Selector SPEAKERS Ident audio from the DME is 
sent to the speakers. 

Center (off) Audio from the DME is not 
available. 

PHONE Audio from the DME is sent 
to the headphones. 

9. MKR Audio Selector SPEAKERS Audio from the Marker Beacon 
is sent to the speakers. 

Center (off) Audio from the Marker Beacon 
is not available. 

PHONE Audio from the Marker Beacon 
is sent to the headphones. 

10. MKR Beacon Hi­Lo Switch Hi Marker Beacon audio twice 
as sensitive as on Lo. 

Lo Marker Beacon audio half as 
sensitive as on Hi. 
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KMA­20 AUDIO PANEL 

1. Microphone Input Selector 8. DME Selector 
2. Auto Selector 9. Marker Beacon Selector 
3. COM 1 Selector 10. Marker Beacon Sensitivity Selector 
4. COM 2 Selector 11. Marker Beacon Indicator 
5. NAV 1 Selector A ­ Inner 
6. NAV 2 Selector 0 — Outer 
7. ADF Selector M ­ Middle 

NOTE: Switches 2­10 are toggle switches. 

King KMA­20 Control Switch Locations 
Figure 2 
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TROUBLE SHOOTING THE AUDIO INTEGRATING SYSTEM 

. ^ 

TROUBLE PROBABLE CAUSE REMEDY 

Audio not available on speakers Faulty speaker Replace speaker Audio not available on speakers 

Faulty wiring Replace wiring 

Audio not available on speakers 

Faulty transceiver Replace transceiver 

Audio not available on speakers 

Faulty Audio Control Panel Replace panel 

Audio not available on headset Faulty headset Replace headset Audio not available on headset 

Faulty jack or wiring Repair jack or wiring 

One Communication or Navigation 
System appears inoperative 

Faulty audio panel 
Faulty System. 

Replace panel. 
Trouble Shoot system. 

System audio not available 
on the speakers. 

Faulty speaker. Replace speaker. System audio not available 
on the speakers. 

Faulty audio panel Replace panel. 

System audio not available 
on the speakers. 

Faulty wiring to speaker Repair wiring. 

System audio not available 
at the headset. 

Faulty headset Replace headset System audio not available 
at the headset. 

Faulty jack Replace jack. 

System audio not available 
at the headset. 

Faulty audio panel Replace panel. 

System audio not available 
at the headset. 

Faulty wiring to jack Repair wiring. 

System audio available but 
no transmission. 

Faulty microphone Replace microphone (This 
may require a readjustment 
of MIKE GAIN in transceiver.) 
(See transceiver section in 
this Chapter for instructions.) 

System audio available but 
no transmission. 

Faulty microphone jack Replace jack. 

System audio available but 
no transmission. 

Faulty wiring to mike jack Replace wiring. 

System audio available but 
no transmission. 

Faulty transceiver Replace transceiver 

System audio available but 
no transmission. 

Faulty audio control panel Replace control panel. 
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AUDIO INTEGRATING SYSTEM ­ MAINTENANCE PRACTICES 

Removal and Installation of System Components 

A. Removal and Installation of Audio Control Panel 

The removal and installation of the Audio Control Panel (NARCO CP­125/King KMA­20) is simple and 
requires no special instructions. Release the unit from its mounting case by turning locking (alien) screw 
clockwise, to secure the unit after installation turn locking screw counterclockwise. Use 5/64 inch hex (alien) 
wrench. Slide unit straight out and in. Be careful not to damage connector pins. 

B. Removal of Speaker 

(1) The speaker is mounted in the upper center of the cabin. 

(2) Remove the screw that holds the dome light and speaker mount to the top of the cabin. Speaker mount 
will drop slightly. 

(3) Remove the four screws that attach speaker to speaker mount. 

(4) Disconnect speaker from aircraft wiring. 

(5) Remove speaker. 

C. Installation of Speaker 

(1) Place speaker on speaker mount and attach with four screws. 

(2) Attach speaker wires to aircraft wiring. 

(3) Replace screw that holds speaker mount to top of cabin. 

D. Removal and installation of the microphone requires no special instructions. 

NOTE: The microphone must be balanced to the transceiver installed. If a new microphone is installed, the 
MIKE GAIN of the associated transceiver may require readjustment.­ See the applicable radio 
section in this chapter for instructions. 

Adjustment/Test Audio Integrating System 

NOTE: This procedure assumes normal operation of communication and navigation equipment installed in the 
aircraft. Ensure that these systems are operating properly before proceeding. 

A. Test of NARCO CP­125 Audio Control Panel. 

NOTE: For those aircraft without Audio Amp or Intercom switch, disregard Steps 3, 6,8,10,12,13,15, 
and 17. 

(1) Ensure the aircraft battery is installed and operating. 

(2) Place the Master switch to ON. 

(3) Place Audio Amp switch to 1. 

(4) If two communication systems are available, tune each to a different operating frequency. Plug the 
headset into the jack. Plug in the microphone. 
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(5) Ensure that the SPKR button is out. 

(6) Place Intercom switch to Phone. 

(7) Press the COM 1 button. Check that COM 1 audio is available in the headphones. 

(8) Place Intercom switch to Speaker. 

(9) Press the SPKR button. Check that COM 1 audio is available on the speakers. Push out the SPKR 
button. 

(10) Place Intercom switch to Phone. 

(11) Press the COM 2 button. Check that COM 2 audio is available in the headphones. 

(12) Place Intercom switch to speaker. Press the SPKR button. COM 2 audio is available on the speakers. 

(13) Place Intercom switch to Phone. 

(14) Press the BOTH COM button. Both systems are heard on the headphones. (Rotate SQUELCH control if 
necessary.) 

(15) Place Intercom switch to Speaker. 

(16) Press the SPKR button. Check that both systems can be heard over the speakers. Push the SPKR button 
out. 

(17) Place Intercom switch to Phone. 

(18) During the following checks, place the Audio Amp switch to 2. There should be little or no difference in 
audio reception. 

(19) In turn test the following as applicable VHF NAV No. 1, VHF NAV No. 2, ADF, DME, Marker Beacon. 
In each case check both headphone and SPKR operation. 

NOTE: In order to check Marker Beacon operation, it is necessary to perform a flight test over a 
beacon. If available, a beacon ramp generator can be used, avoiding a flight check. 

(20) Turn OFF all of the radios and navigation systems. 

(21) Place Master switch to OFF. 

Test of King KMA­20 Audio Control Panel 

NOTE: This procedure assumes normal operation of the communication and navigation equipment in­
stalled in the aircraft. Ensure that these systems are operating properly before proceeding. 

(1) Ensure the aircraft battery is installed and operating. 

(2) Ensure all RADIO circuit breakers are closed. 

(3) Place the Master switch to ON. 

(4) If two communication systems are installed, tune each to a different operating frequency. Plug the 
microphone and headset into the appropriate jacks. 
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(5) Set all toggle switches to mid­position. 

(6) Set microphone selector to COM­1. 

(7) Set Auto selector to speaker. 

(8) Contact the tower on the No. 1 VHF communication system. Tower reply should be heard on speaker. 

(9) Place the microphone selector to COM­2. Repeat Step 8 using the No. 2 VHF Communication system. 

(10) Repeat Steps (6) (8) and (9) with the AUTO switch in Phone. The COM audio is heard on the 
headphone. 

(11) Return the AUTO switch to OFF. Place COM­1 switch to SPEAKER and then PHONE. Check that the 
COM­1 audio is in turn available on the speakers and then headphones. 

(12) Test the following NAV­1, NAV­2, ADF, DME and MKR (Marker Beacon). In each case, check both 
SPEAKER and PHONE operation. 

NOTE: In order to check Marker Beacon operation, it is necessary to perform a flight test over a 
beacon. If available, a beacom ramp generator can be used, avoiding the check flight. 

(13) Turn off all of the radios and navigation systems. 

(14) Place the Master switch to OFF. 
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EMERGENCY LOCATOR TRANSMITTER (ELT) SYSTEM ­ DESCRIPTION/OPERATION 

General 

The emergency locator transmitter (ELT) is a self­contained, battery powered radio transmitter 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 under the vertical stabilizer and a transmitting antenna located on the top of the aft fuselage. The ELT can 
be manually activated by removing the left side empennage inspection cover and placing the control switch to the 
ON position. 

NARCO ELT 10 Unit 

The NARCO ELT 10 is an optional item designed to meet the requirements as 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 built­in antenna and place the control switch to ON. Table 1 contains a discussion of the 
controls and their function. For location of controls, see Figure 1. 

NARCO ELT IPC Unit 

NOTE: The NARCO ELT 10C will not meet the requirements as established by FAA. Therefore the NARCO 
ELT 10C must not be installed in aircraft registered in the United States. 

The NARCO ELT­10C was designed and built for use in Canada. 
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NARCO ELT 10( ) TRANSMITTER CONTROLS 

TABLE 1 

Index No. 
(Fig.l) Control Position Function 

1. RESET button Depressed Resets impact switch and 
stops transmission. 

2. Transmission Control switch ON Electrically activates 
transmitter. 

2. Transmission Control switch 

OFF Electrically deactivates 
transmitter. 

2. Transmission Control switch 

ARM Energizes crash circuit, 
automatically transmits 
after 5g impact. 

1. Reset Button 
2. Control Switch (ON­OFF­ARM) 
3. Antenna Connector Jack 
4. Remote Control Switch Connection 

NARCO ELT­10 Control Switch Locations 
Figure 1 
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TROUBLE SHOOTING OF THE ELT­10 EMERGENCY LOCATOR TRANSMITTER 

TROUBLE PROBABLE CAUSE REMEDY 

No transmission. Faulty transmitter. Replace transmitter. No transmission. 

Faulty wiring to antenna. Repair wiring. 

No transmission. 

Faulty battery Replace battery pack. 

Weak transmission Faulty antenna or wiring to antenna Replace antenna assembly. 
Repair wiring. 

Weak transmission 

Faulty transmitter Replace transmitter. 

Weak transmission 

Faulty battery Replace battery pack. 
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EMERGENCY LOCATOR TRANSMITTER ­ MAINTENANCE PRACTICES 

Servicing the NARCO ELT­10 

NOTE: The ELT­10 contains nine dry cell batteries in a separate battery pack. Since the batteries arejiot kept 
charged by aircraft power, they must be periodically replaced. See NARCO Owners Manual, 03716­0601 
for battery replacement schedule. 

A. Removal of Battery Pack 

(1) Set the ON­OFF­ARM switch to OFF. Disconnect antenna. 

(2) Remove the ELT unit from the aircraft. 

(3) Extend the built­in 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 DISPOSITION OF THE BATTERY, DO NOT THROW IN FIRE. 

(6) Release the battery pack wires (quick disconnect) from the terminals 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, be careful not to pinch wires. 

NOTE: The battery pack is shipped with a sealant on 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° and 
reinsert. 

(4) Slide the built­in 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 ON­OFF­ARM switch to ARM. 

Servicing the NARCO ELT­10C 

NOTE: The ELT­10C contains a lithium hydroxide battery and must be carefully handled. See the NARCO 
Owners Manual on the ELT­10C for battery replacement schedule. 
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A. Removal of Battery Pack 

(1) Gain access to ELT unit by removing inspection cover on left side of empennage. 

(2) Set control switch to OFF. Disconnect antenna. 

(3) Remove ELT unit from aircraft. 

(4) Extend the built­in antenna. 

(5) Remove the four screws that attach battery pack to the transmitter. 

(6) Separate the two sections. 

(7) Unsnap the battery pack from the transmitter. Remove the remaining sealant by rubbing with fingers. 

B. Installation of Battery Pack 

(1) Snap new or replacement battery pack to transmitter section. 

(2) Apply thin bead of RTV sealant around perimeter of transmitter section. 

(3) Fit the two sections together. Ensure that screw holes align properly. 

NOTE: Do not press sections together. 

(4) Apply a very small amount of sealant to countersink of each screw hole. 

(5) Replace the four attaching screws. Tighten screws to bring the two sections together. DO NOT OVER­
TIGHTEN!! 

(6) Wipe away excess sealant. 

(7) Slide the built­in antenna into its holding slot. 

(8) Install the ELT unit in the aircraft. Attach antenna. 

(9) Perform checkout of ELT system. See test section of this chapter. 

(10) Depress the RESET button and place control switch to ARM. 

(11) Replace inspection cover. 

Removal and Installation of ELT­10 System Components 

A. Removal and Installation of ELT­10 Unit 

To gain access to the ELT­10 unit, remove the left side empennage inspection cover. Disconnect antenna lead 
and remove mounting hardware. Remove ELT­10 unit. Reverse the procedure to install ELT­10 unit. 

NOTE: Ensure that the ON­OFF­ARM switch is OFF when removing or installing ELT­10 unit. Depress 
the reset button and place switch in ARM position after installation. 

B. Removal of ELT Antenna (See Figure 201.) 

(1) Locate ELT antenna on top of fuselage just forward of rudder. 
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(2) Loosen and remove nut cap from antenna. 

(3) Remove flat washer and spring washer. 

(4) Obtain access to the ELT unit. Disconnect antenna. 

(5) Release coax cable from three stick clamps. 

(6) Pull the antenna down and through the aircraft structure. 

NOTE: The antenna and coaxial lead are furnished as one assembly. 

(7) Remove washers and seal assembly (O­ring and washer) from antenna. 

C. Installation of ELT Antenna (See Figure 201.) 

(1) Place the washers and seal assembly (O­ring and washer) on the antenna in proper sequence. 

(2) Run the antenna through the structure and out through the skin. Be extremely careful not to damage 
skin of aircraft. 

(3) Attach coax cable to the three stick clamps. 

(4) Replace spring washer and flat washer on the antenna on the outside of the aircraft. 

(5) Replace nut cap and tighten. 

(6) Connect antenna to ELT unit. 

(7) Perform operational test of ELT. See test section of this chapter. 

(8) Depress reset button and place control switch to ARM. 

(9) Replace access cover. 

4. Adjustment/Test of NARCO ELT­10 

A. Test of NARCO ELT­10 System 

WARNING: COORDINATE THIS PROCEDURE WITH LOCAL ATC BEFORE STARTING. THIS PRO­
CEDURE 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 ON­OFF­ARM 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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NUT CAP 

FLAT. 
WASHER 

SPRING 
WASHER 

SKIN 

SEAL 
ASSEMBLY 

FLAT 
WASHER 

ANTENNA 
ROD 

COAX 
CABLE 

STICK 
CLAMPS 

ELT Antenna Installation 
Figure 201 3119 
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ELECTRICAL POWER ­ DESCRIPTION 

General 

This chapter describes the electrical power system and its operation. This covers the battery system, alternator 
system and external power system. 

The battery system consists of the battery, battery contactor and associated wiring. The alternator system consists 
of the alternator, voltage regulator and alternator overvoltage protection diode. The external power system consists 
of the external power receptacle and associated wiring. 
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GENERAL ELECTRICAL INFORMATION ­ DESCRIPTION 

1. General 

This section coveis 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 
ground work for a basic understanding of the overall electrical system design so that maintenance personnel can 
better troubleshoot those systems causing difficulty. 

2. 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: 

D ­1 D B X 3 

Wire Number 

Model Number of Equipment 

Specific Circuit 

General Circuit Function 

Model Number of Airplane 

Dual Function 

(1) Dual Function: In the case of duplicate circuits performing the same function having the same circuit 
codes, wire sequence numbers are assigned in consecutive order for one of the circuits and then begin 
again at the source of power with the same circuit codes preceded by the coded letter "D". 

(2) Model Number of Aircraft: A number is used to represent the aircraft model. In the case where a wire is 
used on both aircraft, both model numbers will be present. 

(3) General Circuit Function: An alphabetical character used to indicate general system in which the wire is 
used. 

(4) Specific Circuit: An alphabetical character used to indicate specific systems in which the wire is used. 

(5) Model number of Equipment: When required, a third letter will be used to designate model number of 
equipment. 

(6) Wire Number: Wire sequence numbers are assigned to each individual wire within a circuit at the time of 
preparation of the wiring diagram. The sequence number shall be assigned in numerical order, beginning 
with the number one (1) for each specific circuit. Number of individual wires should begin at the source 
of power and run in consecutive order throughout the circuit. 
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CIRCUIT FUNCTION AND SPECIFIC CIRCUIT CODE LETTERS 

Unassigned 

Photographic 

Control Surface 

CA ­ Automatic Pilot 

CB ­ Not Used 

CC ­ Wing Flaps 

CD ­ Elevator trim 

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 

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 

EH ­ Torque Indicator 

EJ ­ Instrument Ouster 

Flight Instrument 

FA — Bank and Turn 



ORUMMAN 
AA­1 SERIES 

MAINTENANCE MANUAL 

FB ­ Pitot Static Tube Heater and Stall Warning Heater 

FC ­ Stall Warning 

FD ­ Speed Control System 

FE ­ Indicator Lights 

Landing Gear 

GA ­ Actuator 

GB ­ Retraction 

GC ­ Warning Device (Horn) 

GD ­ Limit Switches 

GC ­ Indicator Lights 

Heating, Ventilating and De­icing 

HA ­ Anti­icing 

HB ­ Cabin Heater 

HC ­ Cigar Lighter 

HD ­ De­ice 

Not Used 

Ignition 

J A ­ Magneto 

Engine 

KA ­ Starter 

Lighting 

LA ­ Cabin 

LB ­ Instrument 

LC ­ Landing 

LD ­ Navigation 

LE ­ Taxi 

LF ­ Rotating Beacon 

LG ­ Radio 

LH ­ De­ice 
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LJ ­ Fuel Selector 

Miscellaneous 

MA ­ Cowl Flaps 

MB — Electrically Operated Seats 

Unassigned 

Not Used 

DC Power 

PA ­ Battery Circuit 

PB ­ Generator Circuits 

PC ­ External Power Source 

Fuel and Oil 

QA — Auxiliary Fuel Pump 

QB ­ Oil Dilution 

QC ­ Engine Primer 

QD ­ Main Fuel Pumps 

QE — Fuel Valves 

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 ­ Audio System and Audio Amplifier 

RR ­ Distance Measuring Equipment (DME) 

Radar 

Unassigned 

Miscellaneous Electronic 

Unassigned 

Warning and Emergency 

AC Power 
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Unassigned 

Unassigned 

When color coding is employed, colors are assigned as tabled below: 

FUNCTION 
CIRCUITS GAUGE 

BASE 
COLOR 

(or solid) 
STRIPE 
COLOR 

16 Red None 

18 Red Black 

A+ Power Red White 

20 Red Green 

22 Red Yellow 

16 Black None 

Ground 18 Black White 

Mike Ground 22 Black None 

Radio Lights Dim 18 Black None 

22 Tan None 

Mike Audio Tan (shielded) None 

Mike Key 22 White Black 

Radio Speaker 20 Green None 

Headphones 22 Blue None 

Dev + 1 22 Gray Red 

Dev ­ 1 22 Gray Green 

NOTES: 

1. "Dev +" and "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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ELECTRICAL LOAD ANALYSIS 

CONTINUOUS LOADS 

Oil Temperature Gauge 
Battery Contactor 
Flashing Beacon 
Pitot Heat 
Navigation Lights 
Instrument lights 
Turn and Bank Indicator 
Electric Clock 
Hour Meter 
Wing Tip Strobes 

TOTAL 

SHORT TERM LOADS 

Stall Warning System 
Electric Fuel Pump 
Electric Flap Motor 
Dome Light 
Cigar Lighter 
Landing Light 

TOTAL 

CURRENT DRAIN 
AMPS 

0.50 
0.60 

11.00 
6.50 
4.52 
2.31 
0.30 
0.10 
0.50 
2.00 

28.33 

0.40 
0.65 
9.80 
0.33 
6.50 
7.30 

24.98 
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Y \̂ 

ELECTRICAL LOAD ANALYSIS (Continued) 

AVIONICS EQUIPMENT 

Genave REC TRANS 

Alpha­200 Transceiver 2.10 
Alpha­200A Transceiver 2.10 
Alpha­300 Transceiver 2.10 
Alpha­360 Transceiver 1.18 
Theta­100/200ILS Converters . . 0.43 
Beta­500 X­Ponder 1.40 
Beta­4096 X­Ponder 1.40 
TAU­81 Audio Amp 1.00 
Delta­202 Marker Rec 0.08 
PHI­20 Glide Slope Rec 0.15 

Narco REC 

Escort­110 Transceiver 2.10 
Com­10 Transceiver 0.66 
Nav­10 Rec/Converter 0.82 
Com­11 Transceiver 0.66 
Nav­12 Rec/Converter/ILS .... 0.62 
Nav­14 Rec 0.92 
DGO­IO DG/ILS/Converter .... 1.20 
ADF­31 ADF Receiver/Indicator . 0.64 
UGR­2 Glideslope Rec 0.23 
MBT Marker Rec 0.19 
AT­50 X­Ponder 1.10 
Com­lOA 0.96 
Com­11 A 0.96 
Com­llB 0.76 
Com­111 0.96 
Com­11 IB 0.76 
Nav­111 0.62 
Nav­112 0.62 

2.82 
2.82 
2.82 
3.10 

2.40 
2.40 

TRANS 

2.80 
2.16 

2.16 

1.10 
2.50 
2.50 
3.50 
2.50 
3.50 

Narco (Continued) REC TRANS 

Nav­114 0.92 
PDF­35 0.93 
ADF­140 1.125 — 
UGR­2A 0.23 
UGR­3 0.23 
CP­25 0.41 
CP­25B 0.41 
CP­125 0.41 
AT­50A 1.60 1.60 
DME­190 3.00 3.00 

King REC TRANS 

KX­170 Transceiver 1.00 3.00 
KI­201C Omni Converter 0.10 — 
KI­211C ILS System 0.20 
KR­85 ADF Rec 1.00 
KT­225 ADF Indicator 0.16 
KN­60C DME 3.00 3.00 
KT­75 X­Ponder 1.80 1.80 
KX­170A 1.25 4.50 
KX­170B 1.38 4.50 
KX170BE 1.38 4.50 
KX­175 1.26 4.50 
KX­175BE 1.38 4.50 
KT­76 1.30 1.30 
KT­78 1.30 1.30 
KI­214 0.34 
KMA­20/with Marker 1.40 
KR­86 0.66 
KX­175B 1.38 4.50 
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Circuit Breaker and Fuse Panel — Locations 
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1. Overvoltage Protection Diode 
2. Master Switch 
3. Battery Contactor 
4. Alternator 
5. Battery 

DETAIL A 
ALT FIELD * 
CIRCUIT BREAKER 
(REAR OF INSTRUMENT PANEL) 

Electrical Component Location Chart 
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DIODES ­ MAINTENANCE PRACTICES 

Whenever a solenoid or switch, that uses a diode, is replaced, the corresponding diode should be checked. 

1. Diodes can be tested as follows: 

A. Obtain an ohmmeter and set up on OHMS. 

B. Position the test leads across the diode and record the ohmic reading. 

C. Reverse the test leads and again record the ohmic reading. 

D. The first reading must be ten times greater or less than the second reading. 

E. Replace diodes not meeting (D)above. 



ORUMMAN AWOANTOSHRG 
AA­1 SERIES 

MAINTENANCE MANUAL 

ELECTRICAL POWER SUPPLY 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 the electrical system in case of alternator system failure. 

A split rocker type master switch is used which performs two functions. The right side energizes the battery 
contactor and the left side supplies power to the voltage regulator. The battery contactor when energized, connects 
power to the electrical system and the starting system. The voltage regulator, receiving power from the battery via 
the alternator switch, energizes the alternator field. With the alternator field energized, the operating alternator will 
produce an output to the electrical system. The voltage regulator varies the output voltage of the alternator to meet 
the requirements of the electrical system loads. An ammeter is installed into the system to provide an indication of 
current flow from or to the battery. 

An external power receptacle is offered as optional equipment to supplement the battery system for starting and 
ground operation. 

Diodes are used in the aircraft electrical system across some contactors and switches (including the master switch) to 
dissipate back EMF and provide extended contactor life. These contactors and switches will function with defective 
diodes but contactor life will be shortened. 

The negative side of the battery is connected to the aircraft structure (negative ground). This provides a ground for 
system through use of aircraft structure. The positive side of the battery is connected to the coil of the battery 
contactor. This contactor remains in a relaxed state until the master switch is placed to the ON position. 

r ON ON 

V. r 
siu 

DETAIL A MASTER 
SWITCH 3100 

Master Switch 
Figure 1 
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Placing the master side of the split master switch in the ON position provides a ground for the battery contactor 
energizing this contactor. With the battery contactor energized, a circuit exists from the battery through an ammeter 
to the bus bar. 

The bus bar powers the electrical equipment and accessories furnished on the aircraft (excluding hourmeter, dome 
light, and clock). The energized contactor will also allow power from the battery to the starter solenoid. 

Placing the ALT. side of the split master switch to the ON position will provide a circuit from the bus bar through a 
5 amp ALT. FIELD circuit breaker to the voltage regulator. The voltage regulator will supply and regulate voltage to 
the alternator field. With the alternator operating (engine running) and the field energized, the alternator will 
develop electrical power. The alternator supplies power to the bus bar through a 60 amp ALT. circuit breaker. An 
overvoltage diode in the alternator field protects the aircraft electrical system against damage due to overvoltage. 
With alternator power available, the battery will be charged from the bus bar. The ammeter, which is in series with 
the battery and bus bar will indicate the current flow to or from the battery. When the battery reaches a state of full 
charge, the ammeter needle will be slightly right of center. 

REGULATOR ALTERNATOR 

GND 

BATTERY SOLENOID 

AMMETER 

_/T\ 

BATTERY 

cO>> 

cphb 
­c/6ob 

OVERVOLTAGE 
PROTECTOR 

AUX POWER 
RECEPTACLE 

|_{G) RADIO 4 

RADIO 3 

RADIO 2 

RADIO 1 

ALTERNATOR 

AUDIO AMP 

49* ALT 
­©) FIELD 

INST & NAV 
IIIP LIGHTS 

€) TURN & BANK 
/7V LANDING 

"W LIGHT 
­F) FLASHING BEACON 

STALL HORN 
MJJ­' OIL TEMP 

­®) FLAPS 

­^) PITOT HEAT 

­^) FUEL PUMP 
^ STROBE 

STARTER 

DC Power System 
Figure 2 
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BATTERY SYSTEM ­ DESCRIPTION/OPERATION 

Battery (See Figure 1) 

The battery is a 12V, 25 ampere hour, dry­charge type. The battery is located on the right forward side of the 
firewall. 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 gases are formed which escape into the atmo­
sphere through the battery vent system. The low water level is caused by this decomposition of water from the 
electrolyte. Distilled water should be added as necessary to maintain the electrolyte level. 

An ammeter is incorporated into the battery system to indicate the current flow either to or from the battery. The 
ammeter is wired in series from the battery to the bus. Current will flow from the battery to the bus to power the 
electrical system when alternator power is not available. This will give a negative indication on the ammeter. With 
the alternator on the line, the flow of current will be to the battery. This will show a positive indication on the 
ammeter. The rate of charge (positive indication) will vary at the demand of the battery. 

Battery Contactor (See Figure 2) 

The battery contactor is located on the right side of the forward firewall. The contactor is a plunger type which is 
actuated when the master switch is placed to the ON position. With the master switch in the OFF position, the 
contactor isolates the battery from the electrical system. A diode is used across the contactor to dissipate back EMF 
and provide extended contactor life. The contactor is energized when the master switch is placed to the ON position. 
A circuit is completed between the battery, through an ammeter to the bus bar. The contactor when energized, also 
provides a circuit to the starting system. 
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Exploded View of Battery & Battery Box 
Figure 1 
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DETAIL A 

Exploded View of Battery Contactor 
Figure 2 
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Battery Circuit 
Figure 3 

24­1­3 
Page 4 

Dec 15/76 



ORUMMAN M)II(^0(GA(FT0 AVDAITOOFFLD 
AA­1 SERIES 

MAINTENANCE MANUAL 

BATTERY SYSTEM ­ TROUBLE SHOOTING 

TROUBLE PROBABLE CAUSE REMEDY 

System not energized when 
master switch is turned on 

Dead battery Recharge or replace 

Defective wiring With master switch OFF, 
check entire DC power sys­
tem for open circuit 
with a continuity tester 

Defective battery contactor Connect in sequence a volt­
meter to each battery con­
tactor terminal and check 
voltage with master switch 
on. If no voltage is indicated 
from either terminal, check 
and/or replace relay 

Defective master switch Remove switch from airplane 
and check with continuity 
tester. Replace switch if 
defective. 

Battery discharge Charging rate too low Replace voltage regulator 

Battery left standing too long Recharge or replace 

Equipment left on accidentally Recharge battery 

Impurities in electrolyte Replace battery 

Cell separator broken Replace battery 

Short circuit in wiring Check wiring 

Loose or broken alternator 
belt 

lighten or replace 

Corroded or loose battery 
connections 

Clean and tighten 

Short battery life Low charging rate Replace voltage regulator 

Impurities in electrolyte Replace battery 

Battery left standing too long Recharge or replace 

Sulfation due to non­use Replace 

Level of electrolyte being be­
low top of plates 

Maintain 

Battery uses excessive amount 
of water 

Charging rate too high Correct charging rate 
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TROUBLE PROBABLE CAUSE REMEDY 

Batteiy uses excessive amount 
of water (continued) 

Cracked case Replace battery Batteiy uses excessive amount 
of water (continued) Shorted cell Replace battery 

Batteiy uses excessive amount 
of water (continued) 

Shorted diode in alternator Test diodes and replace as 
required 

Battery polarity reversed Connected backwards on air­
plane or charger 

Battery should be slowly dis­
charged completely and then 
charged correctly and tested 

Battery freezes Undercharged or discharged 
battery 

Replace Battery freezes 

Water added and battery not 
charged immediately 

Always recharge battery for 
1/2 hour following addition 
of water in freezing weather 

Ammeter indicates discharge 
with engine operating 

Alternator belt loose or broken Tighten or replace belt Ammeter indicates discharge 
with engine operating 

Open circuit between alternator 
and bus bar 

Check wiring for clean, secure 
connections and repair as 
necessary 

Ammeter indicates discharge 
with engine operating 

Alternator system in­
operative 

(See alternator system 
Trouble Shooting) 
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BATTERY ­ MAINTENANCE PRACTICES 

Visual Check 

A. Remove battery cover ­ (see Battery ­ Removal/Installation). 

B. Inspect battery terminals for corrosion. If corrosion exists terminal should be cleaned, as described in 
(Cleaning Battery). 

C. Inspect for a low water level condition. Distilled water should be added as required to bring the level up to the 
split rings. 

D. Inspect for plugged vents and clean if necessary. 

E. Replace battery cover (see Battery ­ Removal/Installation). 

Cleaning Battery 

WARNING: ENSURE THAT EXTERNAL POWER IS DISCONNECTED BEFORE REMOVING BATTERY. 

A. Remove battery from aircraft (see Battery ­ Removal/Installation). 

B. lighten filler caps and plug vents to prevent cleaning solution from entering battery. 

C. Wipe down entire battery with a clean cloth dampened with a solution of bicarbonate of soda (baking soda) 
and water. 

D. Wipe battery cable ends with same solution used in Step C. 

E. Rinse areas being cleaned with clear water and wipe off excess water. Allow battery to dry before installation. 

F. Use a brass wire brush or emery cloth to finish cleaning on battery cable ends and battery terminals. 

Determining State of Charge 

To determine the state of battery charge, the specific gravity of the battery is checked using a hydrometer. A reading 
of 1.260 indicates a fully charged battery whereas a reading of 1.225 or below indicates that the battery should be 
recharged. 

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. 

A. Remove battery from aircraft (see Battery — Removal/Installation). 

B. Place battery in well ventilated area. 

C. Remove vented caps and check the level of electrolyte. Distilled water should be added as needed to bring level 
to top of split rings. 

D. Charge battery as required. 

E. Replace vent caps and reinstall battery (see Battery ­ Removal/Installation). 
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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 cleaned with 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. 

24­1­3 
Page 202 

Dec 15/76 



BRUMMAN M4FL[E!FTO(§M!] AVOACTIIOIRJ) 
AA­1 SERIES 

MAINTENANCE MANUAL 

BATTERY SYSTEM ­ REMOVAL/INSTALLATION 

Battery Removal (See Figure 1) 

A. Remove top engine cowl. 

B. Remove the two wing nuts. Withdraw the battery hold­down bracket. 

C. Remove the battery box lid (cover). 

CAUTION: REMOVE THE GROUND (NEGATIVE) CABLE FIRST TO PREVENT ACCIDENTAL SHORT. 

D. Disconnect the battery cables. 

E. Remove the battery heat shield. 

F. Remove the battery and battery box by lifting and sliding forward. 

Battery Installation (See Figure 1) 

CAUTION: WHEN INSTALLING THE BATTERY, BE SURE TO CHECK FOR CORRECT POLARITY (NEG­
ATIVE TO GROUND) TO PREVENT DAMAGE TO THE ELECTRICAL SYSTEM. 

A. Install battery into battery box and slide battery box onto battery box support bracket. 

B. Install battery heat shield. 

CAUTION: CONNECT GROUND (NEGATIVE) CABLE LAST TO PREVENT ACCIDENTAL SHORT CIR­
CUITING DURING INSTALLATION. 

C. Connect battery cables and coat terminals with petroleum jelly to reduce corrosion. 

D. Replace the battery box lid (cover). 

E. Replace the two wing nuts. 

F. Replace top engine cowl. 

G. Perform Operational Check. 

Battery Contactor Removal (See Figure 2) 

A. Remove upper cowl and lower cowl. 

B. Remove ground (negative) cable from battery terminal. Pull cable clear of battery and battery box (see Battery 
­ Removal Steps B through D). 

C. Pull rubber insulators clear of battery terminal on battery contactor. Remove hardware and remove battery 
cables from battery contactor. 

D. Remove attaching hardware and wire which is connected to the master switch. 

E. Remove attaching hardware and remove battery contactor. 
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4. Battery Contactor Installation (See Figure 2.) 

CAUTION: ENSURE GROUND (NEGATIVE) CABLE IS DISCONNECTED AND CLEAR OF BATTERY TERM­
INAL BEFORE INSTALLING CONTACTOR. 

NOTE: Diode used on contactor should be tested and replaced if necessary before installing contactor (See 
Diode ­ Maintenance). 

A. Secure battery contactor on firewall and install attaching hardware. 

B. Install wire and attaching hardware which is routed to the master switch. 

C. Install battery cables and attaching hardward to contactor. Slide rubber insulators over the terminals. 

D. Connect ground (negative) cable to battery (see Battery Installation Steps C through F). 

E. Replace lower cowl and upper cowl. 

F. Perform operational check. 

5. Operational Check 

A. Place master switch to ON position (Engine OFF). 

B. Place a moderate drain on the battery (this can be accomplished by turning on the flashing beacon and/or 
landing light). 

NOTE: If light is inoperative, ensure all applicable fuses are good and all circuit breakers are in. 

C. Check for correct operation of flashing beacon and/or landing light. 

D. Turn flashing beacon and/or landing light off. 

E. Turn master switch off. 
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ALTERNATOR SYSTEM ­ DESCRIPTION/OPERATION 

1. Alternator 

The 60 ampere alternator is three phase, delta connected with integral silicon diode rectifiers. It is rated at 14 volts, 
60 amperes continuous output. The rotor consists of an axial winding with radial interlocking poles which surround 
the winding. The stator windings are three phase, delta connected and are attached to two diode plates, each of 
which contains three silicon diodes. 

The alternator is susceptible to reverse polarity current because of the silicon diodes. The diodes, having a very high 
resistance to reverse current flow, are used without a cutout relay such as used on a generator system. The alternator 
diodes are arranged with their cathodes connected to the bus bar, which is positive, and no back current will flow. If 
the polarity of the battery is reversed, the diodes will offer no resistance to current flow. If the current rating of the 
diodes is exceeded, diode failure may result. 

The diode plates are connected to the stator windings to accomplish full­wave rectification of AC. The resulting DC 
output is applied to the bus and sensed by the voltage regulator. The regulator controls the excitation applied to the 
alternator field thus controlling the output of the alternator. A five amp ALT FIELD circuit breaker, located on the 
instrument panel is placed in series with the bus and the voltage regulator to protect the alternator field circuit. 

2. Alternator Overvoltage Protection 

Alternator charging system is susceptible to overvoltage due to a malfunction of the voltage regulator or intentional 
or accidental removal of the battery from the circuit. To protect the aircraft electrical system against this, an 
avalanche overvoltage diode has been shunted across the load side of the ALT. FIELD circuit breaker to ground. 
This diode will withstand the aircraft's normal bus voltage, but will break down under excessive voltages and 
eventually short the ALT. FIELD circuit breaker to ground. This will cause the breaker to open, deenergizing the 

,r\ alternator field, disabling the alternator. Reactivation of the field circuit breaker cannot be accomplished until the 
electrical failure has been corrected and the avalanche diode replaced. 

3. Voltage Regulator 

The alternator voltage regulator is located on the upper right side of the firewall. This regulator is a transistorized 
device containing a solid­state voltage regulator. When the alternator switch is on, voltage from the DC bus is applied 
to the red lead of the voltage regulator. The regulator senses the bus voltage level, and applies a 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. 
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DETAIL A 

Alternator ­ Exploded View 
Figure 1 

24­1­4 
Page 2 

Dec 15/76 



BRUMMAN AR*)IRAO©A(NI AWD^TQOIRO 
AA­1 SERIES 

MAINTENANCE MANUAL 
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1. Diode 
2. Field Circuit Breaker 

Overvoltage Protection Diode 
Figure 2 
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DETAIL A 

CONNECTOR 
JP­4 

Voltage Regulator 
Figure 3 
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Figure 4 
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r y ALTERNATOR SYSTEM ­ TROUBLE SHOOTING 

TROUBLE PROBABLE CAUSE REMEDY 

Alternator overcharges battery Regulator faulty Observe aircraft ammeter. 
Ammeter should indicate 
near zero after ten min­
utes of engine operation. 
Replace voltage regu­
lator if defective. 

ALT FIELD circuit breaker trips Circuit shorted to ground 
through overvoltage diode 

Check overvoltage diode by 
measuring its resistance 
in each direction. The 
front­to­back resistance 
shall be 10:1. Replace 
if defective. 

Field circuit shorted 
through diode on 
master switch 

Check diode by measuring 
its resistance in each di­
rection. The front­to­back 
minimum resistance shall 
be 10:1. Replace if defective. 

Circuit shorted in wiring. Disconnect JP­4 of regulator, 
and reset circuit breaker. 
If circuit breaker trips 
check wiring. Repair as 
required. If breaker does 
not trip, replace regulator. 
Reconnect lead to JP­4 of 
regulator. Set MASTER 
switch to ON and check 
for 12V at pin 3 of JP­4. 
Repair wiring if no voltage 
is present. 

ALT circuit breaker trips Short circuit in wiring. Disconnect lead from + post 
of alternator, and reset 
ALT circuit breaker. If 
circuit breaker trips 
check wiring between 
alternator and circuit 
breaker. 

Short circuit in alternator. Replace alternator. 
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TROUBLE PROBABLE CAUSE REMEDY 

ALT circuit breaker trips (Continued) Defective regulator Disconnect JP­4 of regulator and 
reset circuit breaker. If circuit 
breaker does not trip, replace 
regulator. 

Alternator will not keep 
battery charged. 

Battery malfunction 1. Start engine and adjust 
for 1500 RPM. Ammeter should 
indicate a heavy charge 
rate with all electrical 
equipment turned off. Rate 
should taper off in 10­15 
minutes. If charge rate 
tapers off very quickly, 
check battery for malfunction. 
If ammeter shows a low charge 
rate or any discharge rate, 
proceed to Step 3. 

Defective wiring 2. Check voltage at Pin 3 
of JP­4 with alternator switch 
closed. Alternator switch should 
indicate bus voltage. If 
voltage is not present, 
check wiring between 
regulator and bus. 

Regulator faulty 3. Disconnect JP­4 and 
start engine. Momentarily 
(one second) jump pins 1 and 
3 of JP­4 together on the 
plug. The aircraft ammeter 
should show a heavy charge 
rate. Replace regulator. If 
a heavy charge rate is ob­
served, proceed to Step 5. 

Alternator will not keep 
battery charged 

Defective wiring regulator 
to alternator 

4. Check resistance from 
F1 terminal of alternator 
to pin 1 of JP­4. Normal 
indication is very low 
(less than 1 ohm) resistance. 
If reading indicates no, or 
low continuity, repair or 
replace wiring from regulator 
to alternator. 

Defective alternator 5. Check resistance from 
F1 terminal of alternator 
to alternator case. Normal 
indication is 3­4 ohms. If 
resistance is high or low, 
repair or replace alternator. 
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ALTERNATOR SYSTEM ­ MAINTENANCE PRACTICES 

Alternator Removal (See Figure 1.) 

A. Remove upper and lower cowling. The propeller and forward cowl must also be removed. 

B. Disconnect the ground (negative) cable from the battery terminal. Pull cable clear of battery and battery box. 
(See Battery Removal ­ Steps B through D). 

C. Cut the safety wire and remove the bolt attaching the alternator to the adjustment link. 

D. Remove the nuts from the support bolts and slide the main alternator support bolts out, at the same time re­
moving the drive belt. 

E. Lower alternator and gain access to the leads. Remove and identify leads from alternator. 

F. Remove the alternator. 

NOTE: Service work performed on the alternator should be in accordance with any manuals or bulletins 
published by the alternator manufacturer. 

Alternator Installation (See Figure 1.) 

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. 

A. Place alternator near mount and connect leads to alternator. 

B. Slide alternator into mount. At same time, place belt on pulley of alternator. 

C. Slide main alternator support bolts into position and replace nuts. 

D. 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. 

E. Safety wire bolt attaching the alternator to the adjustment link. 

F. Connect ground (negative) cable to the battery (see Battery Installation Steps C through F). 

G. Replace forward cowl and propeller. 

H. Replace upper and lower cowling. 

I. Perform operational check. 

Alternator Overvoltage Protection Diode ­ Replacement 

A. Disconnect the ground (negative) cable from the battery terminal. Pull cable clear of battery and battery box. 
(See Battery Removal Steps A through D.) 

B. Locate diode on reverse side of circuit breaker panel and replace. 

C. Connect the ground (negative) cable to battery terminal (See Battery Installation.) 

D. Perform an operation check. 
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4. Voltage Regulator Removal (See Figure 3.) 

NOTE: The voltage regulator is a sealed unit; therefore, no field adjustments are possible. 

A. Remove upper cowl. 

B. Disconnect ground (negative) cable from battery terminal. Pull cable clear of battery and battery box. (See 
Battery Removal.) 

C. Disconnect connector JP­4 from voltage regulator. 

D. Remove the attaching hardware and remove voltage regulator from firewall. 

5. Voltage Regulator Installation (See Figure 3.) 

NOTE: Ensure that the connections for grounding the alternator, wiring shields and the base of the regulator are 
clean before installation. This will eliminate the possibility of poor voltage regulation and/or excessive 
radio noise. 

A. Place regulator against firewall and install attaching hardware. 

CAUTION: BEFORE CONNECTING WIRES TO VOLTAGE REGULATOR, ENSURE NEGATIVE CABLE 
IS DISCONNECTED FROM BATTERY. 

B. Connect connector JP­4 to voltage regulator. 

C. Connect negative cable to battery. (See Battery Installation.) 

D. Perform operational check. 

6. Operational Check 

WARNING: BEFORE STARTING ENGINE, BE SURE PROPELLER AREA IS CLEAR. 

A. Start engine in accordance with the Pilot's Operating Handbook. Set engine at 1500 RPM. 

B. Ammeter should indicate a heavy charge rate (positive) with all electrical equipment off. 

C. Observe that charge rate (positive) tapers off in 10 to 15 minutes. 

D. Turn on flashing beacon. Ammeter should still show a charge rate (positive). 

E. Turn off flashing beacon. 

F. Shut down engine in accordance with the Pilot's Operating Handbook. 
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EXTERNAL POWER ­ DESCRIPTION/OPERATION 

General 

A ground service receptacle is offered as optional equipment to provide a means of providing an external power 
source for cold weather starting or when performing lengthy electrical maintenance. 

When external source is applied, power goes through the ammeter to the bus. The master switch should be placed in 
the OFF position when external power is applied. 
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EXTERNAL POWER RECEPTACLE ­ MAINTENANCE PRACTICES 

External Power Receptacle Removal (See Figure 201.) 

A. Remove upper and lower cowl. 

B. Disconnect ground (negative) cable from the battery terminal. (See Battery Removal.) 

C. Remove cable attaching hardware and remove cables from receptacle. 

D. Remove receptacle attaching hardware and remove receptacle. 

External Power Receptacle Installation (See Figure 201.) 

CAUTION: ENSURE GROUND (NEGATIVE) CABLE IS CLEAR OF BATTERY TERMINAL. 

A. Replace receptacle, cables and attaching hardware. Place rubber insulator over positive terminal. 

B, Connect ground (negative) cable to battery terminal. (See Battery Installation.) 
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SEATS ­ DESCRIPTION/OPERATION 

General 

The seats in the AA­IC model are horizontally adjustable bucket seats, independently mounted on brackets located 
on the spar and aft cabin bulkhead. (See Figure 1.) Covering for the seats consists of a vinyl/fabric combination. 

A spring­loaded lever is located on the outboard side of each seat to release the seat to move forward or aft along the 
guide track. Detents along the adjusting plate attached to the outer track are engaged by the lever to lock the seat in 
place. 

Model AA­IC aircraft feature folding seat backs and folding seat cushions. 
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Seat Assembly 
Figure 1 
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SEATS ­ MAINTENANCE PRACTICES 

Seat Removal 

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

B. Remove the bolts which fasten the seat tracks to the spar mounting brackets. 

C. Remove the spring which is attached to the seat adjustment lever. 

D. Remove the seat adjustment boost springs which are connected to the bottom of the seat and to a bracket 
mounted on the carry­through spar. 

E. To remove seat, pull seat forward from aft mounting bracket slots. 

Seat Installation 

A. Insert slide assembly of seat into slots on aft mounting brackets. 

B. Install bolts which attach seat tracks to the spar mounting brackets. 

C. Install seat adjustment boost springs which are connected to the bottom of the seat and to the bracket 
mounted on the carry­through spar. 

D. Install spring which attaches to the seat adjustment lever and aircraft floor. 
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SAFETY BELTS ­ DESCRIPTION/OPERATION 

1. General 

The safety belts for the AA­IC model consist of 2 lap straps and 2 shoulder harnesses. (See Figure 1.) The end fitting 
on each shoulder harness has a slit­opening through which the lap strap end fitting passes and engages the buckle 
receptacle. The shoulder harnesses may be lengthened or shortened by means of an adjustable slide buckle. The 
outboard lap strap may be lengthened or shortened by sliding the end fitting along the strap. 

The shoulder harnesses are anchored to mounting plates located on the fuselage side walls below the cabin windows 
at the aft end of the baggage compartment. When not in use, the shoulder harness straps are held in place by retainer 
clips mounted on the fuselage side walls. 

The inboard and outboard lap belt assemblies are anchored to brackets which are mounted to the floor and located 
to the left and right sides of each seat assembly. 
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Lap Belts and Shoulder Harnesses 
Figure 1 
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f  ̂ SAFETY BELTS ­ MAINTENANCE PRACTICES 

1. Shoulder Harness Removal 

A. Locate point at which shoulder harness is attached to the stringer on the fuselage side wall below the cabin 
window at the aft end of the baggage compartment. 

B. Remove bolt securing harness end fitting to the stringer. Note the order of part alignment when removing bolt, 
washers, bushing and nut. 

2. Shoulder Harness Installation 

A. Align hole in harness end fitting with hole in stringer. 

B. Secure harness end fitting to stringer with attaching hardware: bolt, washers, bushing and nut. 

3. Inboard and Outboard Lap Belt Removal 

A. Locate brackets which are mounted to the floor to the left and right sides of each seat assembly. Locate point 
at which lap belts are attached to brackets. 

B. Remove bolt securing lap belt end fitting to bracket. Note the order in which the parts are aligned: bolt, 
bushing, bracket, lap belt end fitting, washer, and nut. 

4. Inboard and Outboard Lap Belt Installation 

A. Secure lap belt end fitting to bracket, aligning hardware in the following order: bolt, bushing, bracket, lap belt 
end fitting, washer and nut. 
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BAGGAGE STRAP ASSEMBUES ­ DESCRIPTION/OPERATION 

1. General 

The baggage strapping consists of four strap assemblies, each anchored to the corner of the baggage compartment 
floor (see Figure 1). 

The straps are normally arranged in a crossed position for securing baggage. Each of the two straps directly behind 
the rear seat is equipped with a buckle which accepts and clamps the strap anchored at the diagonally opposite 
corner of the baggage floor. 

Baggage Strap Assemblies 
Figure 1 . 
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BAGGAGE STRAP ASSEMBLIES ­ MAINTENANCE PRACTICES 

1. Baggage Strap Assembly Removal 

A. Remove baggage floor carpet. 

B. Remove aft trim panel. 

C. Remove inspection cover assembly on baggage floor to gain access to washer and nut for particular strap 
assembly being removed. 

D. Remove screw securing strap end fitting to baggage floor. Note the order in which the parts are aligned: screw, 
washer, bushing, washer, and nut. 

2. Baggage Strap Assembly Installation 

A. Secure strap end fitting to baggage floor, aligning the hardware in the following order: screw, washer, bushing, 
washer and nut. 

B. Install inspection cover assembly. 

C. Install aft trim panel. 

D. Install baggage floor carpeting. 
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CONSOLE ASSEMBLY ­ DESCRIPTION 

1. General 

The royalite console assembly is located between the front seats and consists of a main body and two forward side 
panels. (See Figure 1.) The console assembly contains the fuel selector valve, ash tray, trim wheel, trim indicator, 
flap switch, flap position indicator and microphone mount. The console assembly also covers the control cable 
pulley group, the control cables and the flap drive motor. 

Inspection covers located on the aft top and the forward right hand sides of the console provide access for inspection 
and minor maintenance purposes. Limited inspection of components under the console can be accomplished by 
removing the ash tray and using a hand mirror. 

CONSOLE (LH) 

Console Assembly 
Figure 1 
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CONSOLE ASSEMBLY ­ MAINTENANCE PRACTICES 

Console Assembly Removal 

A. Remove seats. (See 25­1­0.) 

B. Remove microphone and remove retaining nut from microphone jack at aft end of console. 

C. Remove two screws located alongside the flap position indicator. 

D. Remove the fuel valve handle. 

E. Unsnap carpet along forward edge of baggage compartment floor. 

F. Remove screws attaching sill trim to top edge of baggage compartment floor and remove sill trim. 

G. Remove the six screws attaching the console to the floor. 

H. Remove the six screws attaching the aft console to the forward console. 

I. Spread the sides of the console aft of the spar, and lift up. Repeat this process for the sides of the console 
forward of the spar. 

J. To remove the forward section of the.console, remove the two additional screws from the floor and remove 
console section. 

Console Assembly Installation 

CAUTION: ENSURE THAT CONSOLE AFT OF THE SPAR IS OUTSIDE OF ALL CONTROL CABLES ON 
REASSEMBLY. 

A. Install microphone jack on aft console section. 

B. Position aft console section in place over spar and install six screws attaching the aft console section to the 
floor. 

C. Install two screws alongside the flap position indicator. 

D. Install the fuel valve handle. 

E. Install screws attaching sill trim to top edge of baggage compartment floor. 

F. Snap carpet to forward edge of baggage compartment floor. 

G. Install the six screws attaching the forward console section to the aft console section. 

H. Install two screws attaching forward console section to the floor. 

I. Install seats. (See 25­1­0.) 
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UPHOLSTERY ­ DESCRIPTION 

1. General 

The AA­IC Model upholstery furnishings consist of the fuselage side trim paneling (forward, center and aft), baggage 
paneling (upper, lower), cabin top and window mouldings, headliner assembly, and floor and baggage carpeting. (See 
Figure 1.) 

The forward and aft fuselage side trim paneling, baggage paneling, and cabin top and window mouldings are made of 
a thermoplastic material, which may be cleaned with a damp cloth. These panels and mouldings are secured to the 
fuselage with screws. 

Hie center section of the side trim paneling consists of a vinyl/fabric combination. The center section is held in place 
by the flange of the canopy track and is secured to the fuselage side with screws. The vinyl portions of this section 
may be cleaned with a damp cloth. Spots and stains on fabric portions of this panel may be removed with a 
household spot remover, used sparingly. 

Carpeting is secured to the cabin and baggage compartment floor with snap attachments, allowing easy removal and 
replacement. An adhesive glue application is used to secure carpeting to the cabin floor between the spar and the 
scuff plate. Spots or stains on carpeting may be removed with a household spot remover, used sparingly. 

The headliner assembly for the aft fuselage overhead section is made of a vinyl material which is held in place with 
metal tubes and secured to the aft fuselage bulkheads and window retainer with an adhesive glue application. The 
headliner vinyl material may be cleaned with a damp cloth. 
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1. Forward Side Trim Panel 
2. Center Side Trim Panel 
3. Aft Side Trim Panel 
4. Window Moulding 
5. Sidewall Insulation 
6. Upper Baggage Panel 
7. Lower Baggage Panel 

8. Upper Baggage Insulation 
9. Lower Baggage Insulation 

10. Headliner Assembly 
11. Headliner Insulation 
12. Cabin Top Moulding 
13. Forward Carpet 
14. Baggage Floor Carpet 

Upholstery Installation 
Figure 1 
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UPHOLSTERY ­ MAINTENANCE PRACTICES 

1. Forward Side Trim Panel Removal 

A. Remove four screws securing forward side trim panel to fuselage side wall. 

B. Remove two screws from bottom flange of panel. 

C. Pull top edge of panel from beneath canopy track and remove panel. 

2. Forward Side Trim Panel Installation 

A. Align forward side trim panel in position against fuselage side wall and place top edge of panel beneath canopy 
track. 

B. Install four screws securing panel to fuselage side wall. 

C. Install two screws securing bottom flange of panel to fuselage floor. 

3. Center Side Trim Panel Removal 

A. Remove seat. (See 25­1­0.) 

B. Remove safety belt retainer clip from center side trim panel. 

C. Remove two screws from side pocket at bottom of panel. 

D. Pull top edge of panel from beneath canopy track and window moulding and remove panel. 

4. Center Side Trim Panel Installation 

A. Align center side trim panel in position against fuselage side wall and place top edge of panel beneath canopy 
track and window moulding. 

B. Install two screws to side pocket at bottom of panel. 

C. Install safety belt retainer clip. 

D. Install seat. (See 25­1­0.) 

5. Aft Side Trim Panel Removal 

A. Unsnap carpet from baggage floor. 

B. Remove three screws securing aft side trim panel to baggage floor. 

C. Remove one screw securing side panel to lower baggage panel. 

D. To remove, pull panel from beneath window moulding by pulling from bottom of panel. 

6. Aft Side Trim Panel Installation 

A. Align aft side trim panel against fuselage wall, placing top edge of panel beneath window moulding. 

B. Install one screw securing side panel to lower baggage panel. 
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C. Install three screws securing panel to baggage floor. 

D. Snap carpet into place along edges of baggage floor. 

7. Window Moulding Removal 

A. Remove ten screws securing window moulding to flanges around window. 

B. Remove one screw securing window moulding to top moulding. 

C. Remove one screw at aft end of window moulding securing window moulding to top baggage panel. 

D. Remove harness strap from mounting plate and pull out moulding. 

8. Window Moulding Installation 

A. Place window moulding over harness strap mounting plate and align moulding to flanges around window. 

B. Install ten screws securing window moulding to flanges around window. 

C. Install one screw securing window moulding to top moulding. 

D. Install one screw at aft end of window moulding securing window moulding to top baggage panel. 

E. Install harness strap to mounting plate. 

9. Cabin Top Moulding Removal 

A. Remove one screw attaching dome light and speaker encasement to headliner. 

B. Carefully bend encasement down far enough to disconnect dome light and speaker wiring. 

C. Remove two screws attaching cabin top moulding to window moulding and remove cabin top moulding. 

10. Cabin Top Moulding Installation 

A. Align cabin top moulding in place at top of cabin and connect dome light and speaker wiring. 

B. Install one screw attaching dome light and speaker encasement to headliner. 

C. Install two screws attaching cabin top moulding to window moulding. 

11. Lower Baggage Panel Removal 

A. Remove three screws from top edge of lower baggage panel. 

B. Remove two screws from aft flanges of aft side panels. 

C. Remove three screws from bottom edge of lower baggage panel and pull panel out. 

12. Lower Baggage Panel Installation 

A. Place lower baggage panel into position behind aft flanges of aft side panels. 

B. Install two screws attaching aft flange of each aft side panel to lower baggage panel. 
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C. Install three screws to top edge of lower baggage panel. 

D. Install three screws to bottom edge of lower baggage panel. 

13. Upper Baggage Panel Removal 

A. Remove window moulding. (See Paragraph 7 above.) 

B. Remove two screws at top edge of upper baggage panel. 

C. Remove three screws from top edge of lower baggage panel, and remove upper baggage panel. 

14. Upper Baggage Panel Installation 

A. Place upper baggage panel into position behind lower baggage panel. 

B. Install three screws attaching top edge of lower baggage panel to bottom edge of upper baggage panel. 

C. Install two screws at top edge of upper baggage panel. 

D. Install window moulding. (See Paragraph 8 above.) 

15. Headliner Assembly Removal 

A. Remove window mouldings. (See Paragraph 7 above.) 

B. Remove top moulding. (See Paragraph 9 above.) 

C. Remove upper baggage panel. (See Paragraph 13 above.) 

D. Unscrew coat hanger hook. 

E. Strip headliner vinyl material from forward bulkhead of aft fuselage section and top cabin window retainer. 
Remove any excess glue left on bulkhead and retainer. 

F. Just forward of rib behind baggage compartment, take crimps out of headliner rods with a pair of pliers. 

G. Slide rods aft enough to release rods from forward bulkhead retainers. Pull rods forward to release rods and 
assembly from holes in rib behind baggage compartment. 

16. Headliner Assembly Installation 

NOTE: If new headliner is being installed, cut away material from rod ends. 

A. Insert rod ends of headliner assembly into holes in rib behind baggage compartment. 

B. Insert other end of rods into forward bulkhead retainers and slide rods as far forward as possible. 

C. Just forward of rib behind baggage compartment, crimp headliner rods with a pair of pliers. 

D. Glue overlapping headliner vinyl material to forward bulkhead of aft fuselage section and top window re­
tainers. 

E. Install coat hanger hook. 

F. Install upper baggage panel. (See Paragraph 14 above.) 
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G. Install top moulding. (See Paragraph 10 above.) 

H. Install window mouldings. (See Paragraph 8 above.) 

o 
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MISCELLANEOUS FURNISHINGS ­ DESCRIPTION 

1. Glareshield and Deck Assemblies 

The glareshield and deck assemblies are secured to the top of the instrument panel. The deck assembly is supported 
by left and right angle structures and contains the defroster outlet assembly. The glareshield assembly houses three 
instrument panel lights. (See Figure 1.) 

2. Glove Box 

The glove box is located on the right hand side of the instrument panel and conatins a fuseholder assembly. (See 
Figure 2.) 
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Glareshield and Deck Assemblies 
Figure 1 

25­6­0 
Page 2 

Dec 15/76 



BWUMMAN AWDAYOSHNI 
AA­1 SERIES 

MAINTENANCE MANUAL 

Glove Box 
Figure 2 
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MISCELLANEOUS FURNISHINGS ­ MAINTENANCE PRACTICES 

1. Glareshield and Deck Assemblies Removal 

A. Remove seven (7) screws securing deck and glareshield assemblies to instrument panel. 

B. Lift deck assembly, disconnect hose from defroster outlet, and remove deck assembly. 

C. Disconnect electrical wires to glareshield lights and remove glareshield. 

2. Glareshield and Deck Assemblies Installation 

A. Connect hose to defroster outlet. 

B. Align glareshield into place along top of instrument panel and connect electrical wires to glareshield lights. 

C. Align deck assembly into place along top of instrument panel and install seven screws securing deck and 
glareshield assemblies to the instrument panel. 

3. Glove Box Removal 

A. Open glove box door. 

B. Remove two screws securing door hinge to glove box. 

C. Remove eight screws securing glove box to instrument panel. 

4. Glove Box Installation 

A. Install eight screws securing glove box to instrument panel. 

B. Install two screws securing door to glove box. 
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FLIGHT CONTROLS ­ DESCRIPTION/OPERATION 

General 

The flight control system consists of a dual control column of the "T" configuration which operates conventional 
ailerons and an anti-servo elevator, dual rudder pedals which operate the rudder, and motor­driven flaps, actuated by 
a switch on the center console. The elevator trim tab is operated by a trim wheel located on the center console. 

A. Lateral Control System 

The lateral control system consists of torque­tube actuated ailerons positioned by cables extending from the 
control column. As either control wheel is turned, the linkage to which it is coupled actuates a bellcrank to 
which the aileron control cables are attached. A fixed trim tab is located on the trailing edge of each aileron. 

B. Directional Control System 

The directional control system consists of a conventional rudder actuated by control cables extending from 
the rudder pedal linkage. A fixed trim tab is located on the trailing edge of the rudder. 

C. Longitudinal Control System 

The longitudinal control system consists of an anti­servo elevator actuated by control cables extending from 
the control column. Longitudinal trim is provided by a hinged trim tab mounted on the trailing edge of the 
elevator. The trim tab is actuated by a linkage that is adjusted by the trim wheel mounted on the console. 

D. Flap System 

The flap system consists of two wing flaps, one of which is located on the inboard end of each wing, and an 
electrically­operated flap drive mechanism. The flaps are actuated by torque tubes extending into the fuselage. 
Linkages transmit the linear motion of the actuator to the torque tubes. 

E. Gust Lock 

The gust lock consists of a metal pin that can be inserted through a hole in the control column to secure the 
ailerons and elevators against wind damage. The gust lock is designed to cover the master switch and magneto 
switch when properly installed. 

F. Stall Warning System 

The stall warning system consists of a stall detector switch in the leading edge of the right wing, a delay circuit, 
and a stall warning horn located on the left wall of the forward fuselage. 

Control Rigging 

All aircraft are rigged at the factory so that they will be slightly heavy at the left wing during solo flight. This results 
in a slight heaviness in the right wing with two people. The condition can be altered to suit individual preference by 
adjusting the trim tabs on the outboard trailing edge of the ailerons. Do not exceed 45° on either tab, as it will not 
contribute any more toward trim. 
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