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SE:CTIQ:rq I CHAPTER 

SCOPE 

1·1, This manual i s the official document for Army Models L·l9A, L·l9E, TL-19A, 
TL·l9E and TL-190 aircraft, serial numbers 50·1327 through 5 7·6277, The purpose 
of the manual is to supply operators and crew members with the lates t information and 
performance data derived from flight test program and operational experiences. The 
study and use of this manual will enable you to perform the assigned missions and 
duties with maximum efficiency and safety. 

1-2. Your ability and experience is recognized, and it is not the function of this man­
ual to teach the pilot how to fly; therefore, basic flight principles and elementary in­
structions have been avoided. The contents of this manual will provide you with a 
general lmowledge of Army ~odels L-19A, L-19E, TL-19A, TL-19E and TL-190 
aircraft, its flight characteristics, and specific normal and emergency operating 
procedures. Recommendations and comments pertaining to content of this manual 
should be submitted to the Commanding General, U. S. Army Transportation Materiel 
Comm and, P. 0 . Box 209, Main Office, St. Louis 66, Mo. , ATTN: TCMAC·E. 

CODE AIRCRAFT 

A ____ ------------------- L-19 A 

A _______________________ L-19E 

A ______________________ TL-19A 

A ______________________ TL-19E 

A---------------.------- TL-190 
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S:ECTION'" II CHAPTER 

GENERAL 

2-1. The Operator and Crew Members ~anual is divided into five different chapters, 
each used for a specific purpose, as follows : 

2- 2. CHAPTER I - INTRODUCTION. The primary function of this chapter i s to give 
a brief summary of the contents of each chapter, plus reference to and a description 
of the Repair Parts Appendices and a I ist of maintenance forms required for use by 
pilo t and crew members. 

2-3. CHAPTER II- PILOT'S FLIGHT INFOR~TION. This chapter of the manual 
describes the aircraft, its equipment, systems, operational limitations and charac­
teristics in sufficient detail to familiarize the Flight Crew with the aircraft. This 
chapter also contains information regarding the behavior of the aircraft in normal, 
emergency and all weather conditions of flight and ground operations, which are pecu­
liar to the aircraft, in order that a Flight Crew of minimum experience can intelli­
gently, safely and efficiently accomplish a complete flight. Section X of this chapter 
contains the necessary performance charts for preflight and inflight mission planning. 
Full use of these charts for mission planning will result in obtaining maximum per­
formance and efficiency from the aircraft. Information, quoted on the performance 
charts, is consistant with the techniques set forth elsewhere in this manual. 

2-4. CHAPTER Ill - WEIGHT AND BALANCE DATA. This chapter contains the 
necessary information for weight and balance control data pertinent to the proper 
operation, loo.ding and maintenance of the aircraft which must be exercised to main­
tain the center of gravity limitations of the aircraft. Information is also supplied 
for the proper preparation and use. in completing the standard balance control forms. 

2-5. CHAPTER IV- CARGO LOADING. This Chapter not applicable to this aircraft. 

2-6. CHAPTER V- AffiCRAFT INVENTORY ~STER GUIDE. The purpose of this 
chapter is to provide using activities with information regarding use of the 780 series 
forms, entitled, "Aircraft Inventory Record ~aster Guide". These forms are used 
to furnis h using activities with a guide indicating inventoriable items of installed 
and/ or loose equipment, authorized or required, which are installed on the atrcraft. 

2-7. APPENDIX I. This appendix contains a list of applicable references that are 
available to the operator. 

2-8. APPENDIX II. This appendix is a reference to the maintenance allocation chart 
which is found only in TM SS-1'510-202-20. 1 

2-9. The following comprises a list of maintenance forms required for use by per­
sonnel in the performa nce of prescribed operations: 

FORM DESCRIPTION 
DD Form 780- 1 Aircraft Inventory Record Inventory List 
DD Form 780-2 Aircraft Inventory Record Shortages 
DD Form 780-3 Aircraft Inventory Record Certification and 

Record of Transfers 
DD Form 781-1 Aircraft Flight Report and Maintenance Record 
DD Form 781-2 Aircraft Flight Report and Maintenance Record 

- Aircraft Inspection and Maintenance 
DD Form 781-3 Aircraft Flight Report and Maintenance Record 

DD Form 781-4 
- Delayed Correction and Discrepancy List 
Aircraft Flight Report and Maintenance Record 
- Aircraft General Data 

Chapter 1 
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Section II 

DD Form 781-5 Aircraft Flight Report and Maintenance Record 
- Accessories Data • 

DD Form 781-6 Aircraft Flight Report and Maintenance Record ) - Aircraft Summary 
DD Form 781-7 Aircraft Flight Report and Maintenance Record 

- General Mission Classifications - Mission 
Symbols 

DD Form 829 Historical Record for Aeronautical Equipment 
DD Form 829-1 Historical Record - Technical Instructions 

Compliance Record 
DD Form 829-2 Historical Record - Significant Historical Data 

2-2 
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S:ECTIO~ I 

1-1. THE AIRCRAIT. 

1-2 . The aircraft, manufactured by Cessna Aircraft 
Company, is an all metal high wing, two place (tandem) 
monoplane. The aircraft is powered by a Continental six 
cy Under, horizontally opposed, air cooled engine. It is 
a multi-purpose aircraft used primarily for reconnais­
sance-observation, as a primary and advanced trainer 
and for instrument training. Although basically designed 
as a landplane, the aircraft can be converted to a sea­
plane with the installation of floats and seaplane fins. 

1-3. TRAINER VERSIONS. 

1-4. The IT L-19A A and the TL-19D A aircraft are 
specifically designed for use as instrument trainers. 
In addition to the complete set of controls and instru­
ments within the pilot's compartment, the student's 
compartment provides adequate controls and a comple­
ment of instruments necessary for the various phases 
of instrument flight instruction. All TL-19A A and 
TL-19E 4. aircraft are designated as primary and 
advance trainers and are modified versions of L-19A 
A and L-19E A aircraft. The modification includes 
the relocation and addition of equipment in both the 
front and rear compartments to improve the flight train­
ing capabilities. 

1-5. DI~ENSIONS . 

1-6. The overall dimensions of the aircraft under nor-

CHAPTER 2 

DESCRIPTION 

' mal conditions of gross weight and tire inflation are 
as follows: 

Wing Span 
Over-all length 
Height to top of cabin 

1-7 . GROSS WEIGHT. 

. . 36 feet 
25 feet 9 1/2 inches 

7 feet 6 inches 

1-8. The normal gross weight of the aircraft is as 
follows: aircraft A and A normal gross weight is 
2100 pounds, aircraft A and 4. normal gross weight 
is 2165 pounds and aircraft A normal gross weight 
is 2400 pounds. 

1-9. SPECIAL FEATURES. 

1-10. The special features of this aircraft are: one 
piece spring steel landing gear struts that minimize 
ground looping tendencies, a simple control lock that 
locks the rudder, elevators and ailerons in neutral and 
also applies the parking brake, a flush retracting lift 
handle (figure 1-3) in the tailcone that can be extended 
for hoisting or retracted flush with the fuselage skin 
when not in use. On aircraft A A A, the rear rud­
der pedals are hinged and can be folded flat against 
the cabin floor when not in use. Brake action on these 
pedals is transmitted mechanically to the forward brake 
pedals and thereby down to the main wheel brakes . On 
aircraft A 4., the rear pedals do not fold, and are 
equipped with separate hydraulic brake cylinders. Air-

MAIN DIFFERENCE TABLE 
ITEM 

WING FLAPS 

CIRCUIT BREAKER 

PANEl 

PROPEllER 

L _19A L- 19E TL_19A TL-19E 

Manually operated 
on aircraft t and Electrically Electrically Electrically 
electrically operated Operated Operated Operated 
01 aircraft t 

lower right Ia lower right 11 
instrumnt panel lower left side instn•e•t paul lower left side 
aad on right side of nder fro at side aad 01 right side of 11der froat side 
woltage regulator wiadow woltage regalator wiadow 
cower COYir 

Fill Pitch Fill Pitch Fill Pitch Fill Pitch 

t AIRCRAFT 50.1327 THRU 53·8067 EXCEPT AIRCRAFT MODIFIED PER TM 1·1L-19A-247 

t AIRCRAFT 53·8068 AND ON AND AIRCRAFT MODIFIED PER TM1-1L-19A-247 

Figure 1-2. 

TL19D 

Electrically 
Operated 

lower left side 
11der froat side 
wtadow 

Coastut Speed 
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GENERAL ARRANGEMENT 
AND SERVICING DIAGRAM 

RECOMMENDED FUEL: 
SPEC. NO. MIL-F-5572 . 
GRADE 80 

ALTERNATE FUEL: 
SPEC. NO. MIL-G-3056 
GRADE 80 

OIL SPEC. NO. MIL-L-6082 
GRADE: 1100 ABOVE 0° C 
1065 BELOW 0° C 

HYDRAULIC FLUID: 
SPEC. NO. MIL-0-5606 

~EFT NAVIGATION LIGHT (RED) 

MAIN FUEL TANK 

TAIL NAVIGATION LIGHT (WHITE) 

FLUSH RETRACTING 
LIFT HANDLES (2) __ __, 

AUX. FUEL 'rANK FILLER 

AUX. FUEL TANK -----­

. WING STRUT TIE DOWN 
RING (ONE EACH WII\Jr.\---

RIGHT NAVIGATION LIGHT (GREEN) 

BRAKE MASTER CYLINDERS (2) 

ROTATING BEACON LIGHT A:t: AAA 

L---EIRAI~E MASTER CYLINDERS (2) A .A. 

:J: AIRCRAFT A 50-1327 THRU 53-1067 EQUIPPED WITH ROTATING BEACON. 

1-2 Figure 1-3. 
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craft A is equipped with a constant speed propeller. 

1-11. MAIN DIFFERENCES TABLE. 

1-12. The main differences between series of aircraft 
presented in this manual are shown in figure 1- 2. 

1-13. ENGINE . 

1-14. The aircraft is powered with a Continental six 
cylinder, horizontally opposed, air-cooled engine. The 
model designation on aircraft A A A A is 0-470-11 
and on aircraft A is 0-470-15. Approximate standard 
sea level maximum horsepower rating for both engines 
is 213 horsepower at takeoff power. The engine controls 
consisting of throttle, mixture control lever and car­
buretor air control lever, are mounted on two quadrants 
(figure 1-4). The front quadrant is located on the left 
side of the fuselage slightly forward of the front seat. 
The rear quadrant is located in a like position just 
forward of the rear seat. These quadrants are mechan­
ically inter-connected between the front and rear sta­
tions to provide simultaneous movement of the engine 
controls. 

1-15. THROTTLE. 

1-16. The throttle (figure 1-4) is the outboard lever 
in each quadrant and is mechanically connected to the 
carburetor by a flexible push-pull type control. The 
full forward position of the throttle is OPEN and the 
full aft position is CLOSED. On aircraft A A A , 
each throttle incorporates two radio switches within 
the handle, one for interphone communication and one 
for radio transmission. 

1-17. CARBURETOR. 

1-18. The carburetor is mounted to the intake mani­
fold on the underside of the engine. It is an updraft, 
single-barrel, pressure-injection type carburetor that 
incorporates a manually operated mixture valve. The 
basic purpose of the carburetor is to meter fuel ac­
curately in proportion to the amount of air being con­
sumed by the engine. 

1-19. MIXTURE CONTROL LEVER. 

1-20. The mixture control lever (2, figure 1-4) on each 
quadrant enables the front or rear crew member to reg­
ulate the fuel-air mixture to the engine to ol:tain efficient 
engine operation and maximum fuel ecooomy. Positions 
for each mixture control lever are RICH and LEAN. The 
RICH position is full forward, full aft is LEAN and 
manual leaning is accomplished by placing the control 
between the RICH and LEAN position. The front mix­
ture control lever is e quipped with a spring-loaded 
lock. When either the front or rear mixture control 
lever is moved forward, the lock is automatically re­
leased. However, before the mixture control lever 
can be moved aft toward LEAN, the lock must be re­
leased by pressing forward on the lock lever of the 
front mixture control lever. The mixture control lever, 
when pulled full aft, shuts off all fuel flow at the car­
buretor to stop the engine. 

1-21. CARBURETOR AIR CONTROL LEVER. 

1-22. The inboard lever on each engine control quad­
rant is the carburetor air control lever (4, figure 1-
4). On aircraft A A the carburetor air lever positions 
are labeled RA~ FILTERED AIR (forward position) 
and HEAT (aft position). On aircraft A A A , the 
carburetor air lever positions are labeled RA~ FIL­
TERED AIR (forward position) and ALTERNATE AIR 
(aft position). The lever enables either the front or 
rear crew member to control the temperature of air 
entering the carburetor thereby maintaining efficient 
engine operation under all flying conditions. When the 
lever is in the RAM FILTERED AIR position, ram air 
is admitted to the carburetor through the air intake ­
s coop on the front lower side of the cowl (see figure 
1-5). When the lever is moved to the HEAT position on 
aircraft A A or to the ALTERNATE AIR position on 
aircraft A 4. A a gate valve closes off the ram-air 
intake opening from the carburetor. With the gate valve 
closed, a partial vacuum is created in the carburetor 
air box, causing a spring-loaded valve to open auto­
matically. Thereby allowing the hot air surrounding the 
engine cylinders to enter the carburetor . 

~~~UJIONI 

The carburetor air control lever should be set 
only in the RAM FlLTERED AIR or HEAT posi­
tion on aircraft A A or ALTERNATE AIR 
position on aircraft A A A . Do not use any 
intermediate positions. With the lever in any 
intermediate position, the gate valve in the car­
buretor air box is partially closed, restricting 
the entrance of ram filtered air into the carbure­
tor. However unless the gate valve is com­
pletely closed, the partial vacuum produced in 
the carburetor air box is not adequate to open 
the spring-loaded valve which permits the en­
trance of heated air into the air induction sys­
tem. This results in the engine putting out 
less power because it is not getting its normal 
air supply. 

1-23. ENGINE COOLING. 

1-24. Air for engine cooling enters through an opening 
located in the upper part of the nose cowling . The 
cooling air passes over the engine and exits through 
an opening ,in the aft portion of the lower cowling. The 
vented areas are always open and can not be controlled 
from the cockpit. 

1-25. IGNITION SYSTEM. 

1-26. The engine is equipped with a high-tension, dual 
ignition system firing two spark plugs in each cylinder. 
The high voltage required to ignite the fuel air mixture 
is supplied by two engine driven Bendix Scintella mag­
netos. Control of the magnetic circuit is obtained by 
use of a conventional rotary type magneto switch mounted 
on the front instrument panel. 

1-27 . IGNITION SWITCH. 

1-28. The engine ignition switch (22, figure 1-7), con­
trols the dual (magneto) ignition system. There ar e 
four switch positions designated counterclockwise: 
BOTH, L, R, and OFF. The engine is started and 

1-3 
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ENGINE CONTROL QUADRANT II - II 

----6 

---1 

t 2 
----3 ---9 

~--

--2 

---4 -3 

---4 

----5 

AIRCRAFT A A 

AIRCRAFT A 

1. THROTTLE 
2. MIXTURE CONTROL LEVER 
3. MIXTURE CONTROL LEVER LOCK 

(PILOT'S QUADRANT ONLY) 
4. CARBURETOR AIR CONTROL LEVER 
5. ENGINE CONT~OL QUADRANT 
6. MICROPHONE SWITCH 
7. INTERPHONE SWITCH 
8. WING FLAP SWITCH 

(PILOT'S QUADRANT .ONLY AIRCRAFT A A) 
9. PROPELLER CON~RO~ LEVER 

AIRCRAFT AA 
Figure 1-4. 
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I RAM FILTERED AIR . 

f: __ 
CARBURETOR AIR 
CONTROL LEVER 

------

ALTERNATE AIR \ I RAM FILTERED AIR ·x:)· ,, 
.!1 __ 
-~-- --

CARBURETOR AIR 
CONTROL LEVER 

-----

{ 

- FILTERED AIR 

CODE - COLD AIR 

- HEATEDAIR 

SYSTEM 

SPRING LOADED VALVE 

RAM AIR 

RAM AIR SOURCE 

FOR HEAT POSITION 

__.----.- SPRING LOADED VALVE 

'--~r- CARBURETOR AIR FILTER 

Figure 1-5. 

operated in the BOTH position. The Land R positions 
are for checldng purposes only. 

1-29. E~ERGENCY MAGNETO SWITCH A A. 

1-30. An emergency magneto switch (21, figure 1-17) 
is mounted on the cabin ceiling just forward of the fuse­
lage rear spar for use by the instructor in the r ear 
seat of primary and advanced trainers. The switch, 
labeled E~ERGENCY ~AG, is ON in the rearward 
position and OFF in the forward position, and may be 
used to switch both magnetos OFF, regardless of the 
position of the ignition switch on the instrument pane l. 
The switch is equipped with a guard which prevents it 
from being placed in the OFF position when the guard 

is closed. 

[~~~TIONI 

Do not place either the ignition switch or the 
emergency magneto switch in the OFF position 
unless stopping the engine is desired. The OFF 
position of either switch will ground the mag­
netos, thus stopping the engine . 

1-31. ENGINE PRI~ER SYSTE~. 

1-32. The engine primer system is provided as a means 
of supplying fuel directly to the cylinders to aid in en­
gine starting . 

1-5 
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CABIN FORWARD VIEW 
AIRCRAFT A A 

~2 
~--3 

13----

--4 

-------5 

'--7 

AIRCRAFT A A 

10--~rPfwM§j 

9---

7 
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Figure 1-6. (Sheet 1 of 2) 
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AIRCRAFT A 

1. INSTRUMENT PANEL 
2. REAR VIEW MIRROR A A 
3. MICROPHONE SWITCH AA 
4. WATER RUDDER RETRACTION 

HANDLE HOOK (FLOAT PLANES ONLY) 
5. RIGHT CABIN HEATER OUTLET 
6. CONTROL LOCK 
7. WATER RUDDER RETRACTION 

HANDLE (FLOAT PLANES ONLY) A A 
8. CONTROL LOCK ENGAGING PIN 
9. BATTERY 

10. LEFT CABIN HEATER OUTLET 
11. VOLTAGE REGULATOR RHEOSTAT 

(BEHIND CHECK LIST) 
12. CHECK LIST 
13. CONTROL STICK 

Figure 1-6. (Sheet 2 of 2) 
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FRONT INSTRUMENT PANEL 

Figure 1- 7. (Sheet 1 of 2) 
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1. RADIO CALL PLATE 
2. WING FLAP POSITION 

INDICATOR 
3. FUEL PRESSURE GAGE 
4. OIL PRESSURE GAGE 
5. LOADMETER 
6. COMPASS LIGHT 

RHEOSTAT SWITCH 
7. Oil TEMP. INDICATOR 
8. TACHOMETER 
9. CIRCUIT BREAKERS 

10. CYLINDER HEAD TEMP. GAGE 
11 . ENGINE PRIMER HANDLE 
12. DEFROSTER & PILOT HEAT KNOB 
13. FUEL PUMP SWITCH 
14. LANDING LIGHT SWITCH 
15. NAVIGATION LIGHT FLASHER 

SWITCH 
16. NAVIGATION LIGHTS SWITCH 
17. ROTATING BEACON liGHT SWITCH. A t 
18. PITOT HEAT SWITCH 
19. BATTERY SWITCH 
20. GENERA TOR SWITCH 
21. STARTER BUTTON 
22. IGNITION SWITCH 

) 

Figure 1- 7. (Sheet 2 of 2) 

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

30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 

42. 

43. 

44. 
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AIRCRAFT A A 

CLOCK 
TURN AND SLIP INPICA TOR 
CABIN HEAT KNOB 
ALTIMETER 
AIRSPEED INDICATOR 
VERTICAL VELOCITY INDICATOR 
DROP SHACKLE EMERGENCY 
SAlVO SWITCH 
DIRECTIONAl INDICATOR 
SUCTION GAGE 
ATTITUDE INDICATOR 
PILOT'S INSTRUMENT PANEl 
COMPASS CARD HOLDER 
STANDBY COMPASS 
FREE AIR TEMP. GAGE 
COVER PlATE 
MANIFOLD PRESSURE GAGE 
AZIMUTH INDICATOR 
COURSE INDICATOR 
MARKER BEACON POWER 
SWITCH AND VOLUME CONTROl 
MARKER BEACON 
INDICATOR LIGHT 
NAY. RADIO CONTROl 
SWITCH LIGHT 
COMM. RADIO CONTROl 
SWITCH-LIGHT 
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REAR INSTRUMENT PANEL 
~ 2 3 

~ . 

::=-~~ 
0 

tr.r~-.or\\\ 

18. LF AND MANUAL LOOP 
CONTROL PANEL OR 
LF NAVIGATION (ADF 
RADIO COMPASS) CONTROL 
PANEL. 

19. MANIFOLD PRESSURE GAGE 
20. AZIMUTH INDICATOR 
21. FUEL LOW PRESSURE 

WARNING LIGHT 

AIRCRAFT A 

1. FUEL PRESSURE GAGE 
2. COMPASS 
3. CLOCK 
4. SUCTION GAGE 
5. DIRECTIONAL INDICATOR 

6 6. ATTITUDE INDICATOR 
7. VERTICAL VELOCITY INDICATOR 
8. TURN AND SLIP INDICATOR 
9. ALTIMETER 

10. TACHOMETER 

\ 

11. AIRSPEED INDICATOR 
12. RADIO CALL PLATE 
13. COMPASS CARD HOLDER 

~ \ 14. REAR INSTRUMENT PANEL 
LOCKING AR~ 15. VHF NAVIGATION CONTROL PANEL 
(MOVE UP TO SWING 16. COMM RADIO CONTROL 
PANEL BACK) SWITCH-LIGHT 

15 

25 

17. NAY RADIO CONTROL 
SWITCH-LIGHT 

AIRCRAFT A 
16 17 8 

19 

22. WING FLAP POSITION INDICA TOR 
23. COURSE INDICATOR 
24. MARKER BEACON 

INDICATOR LIGHT 
25. VOLUME CONTROL 

MARKER BEACON 

1-10 

Figure 1-8. 

PANEL 
FOLDS BACK 
FOR PASSAGE 
TO REAR SEAT 

LOCKING ARM 
(MOVE UP TO SWING 
PANEL BACK) 
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1-33. ENGINE.PRI~ER. 

1-34. The engine primer is a manual, plunger type 
primer. A fore and aft movement of the engine primer 
handle (11, figure 1-7) pumps raw fuel into the six cylin­
ders . The handle is normally FULL IN and LOCKED. 
The handle is turned counterclockwise to unlock or 
clockwise to lock. 

1-35. STARTER SYSTE~. 

1-36. A starting system, operating on 28 volt de cur­
rent from the bus is provided for the engine. The start­
ing system consists of a starter button and a direct drive 
starting motor located on the accessory section of the 
engine. An external power source should normally be 
used for starting the engine although the aircraft bat­
tery may be capable of starting the engine, depending 
on its state of charge, etc. 

1-37. STARTER BUTTON. 

1-38. A press type starter button (21, figure 1-7) ener­
gizes the electric starter motor. The starter button, 
mounted on the lower center portion of the instrument 
panel, is housed within a circular recessed cup to pre­
vent inadvertent operation. When the starter button 
is pressed, a solenoid connects the starter to the 28 
volt de bus. Electrical power for energizing the starter 
may be supplied by the aircraft battery, but an external 
power source should be connected for the purpose, when­
ever possible, to conserve mttery life. The starter but­
ton is protected by a circuit breaker (figure 1-11). 

1-39. TACHOMETER. 

1- 40. An electric tachometer (8, figure 1-7) showing 
engine rpm, located on the front instrument panel, is 
a self-generating instrument and requires no power 
from the aircraft electrical system. Aircraft A A 
have an additional tachometer (10, figw·e 1-8) provided 
on the rear instrument panel. 

1-41. CYLINDER HEAD TE~PERATURE GAGE. 

1-42. The cylinder head temperatw·e gage (10, figure 
1-7), located on the front instrument panel, is cali­
brated in degrees centigrade, with a range of 0°C to 
350°C in 50° increments. It is an electrical instru­
ment; however, its sole source of power is generated 
by a thermocouple mounted on number four engine cyl­
inder and therefor requires no power from the air­
craft e lectrical system. 

1- 43. ~ANI FOLD PRESSURE GAGE . Aircraft A. 

1- 44. ~ifold pressure gages (38, figure 1-7; 19, fig­
gure 1-8) are located on the extreme right hand side 
of both the front and rear instrument panels directly 
above the tachometer and are calibrated in inches of 
mercury . 

1- 45. PROPELLER. Aircraft A A. A A . 

1-46. The aircraft is equipped with a ~cCauley two­
blade fixed pitch, all metal propeller. No pr opeller 
controls or indicators are provided for this instal lation. 

1-47. PROPELLER . Aircraft A. 

1-48. The engine drives a two blade constant speed, 
controllable pitch, all metal McCauley pr opeller. A 
propeller governor, controlled from either compart­
ment, maintains a selected rpm, regardless of varying 
air loads or flight attitude . The governor increases 
the propeller blade angle by directing pressurized en­
gine oil to a piston in the propeller hub. The aero­
dynamic force on the propeller blades is utilized to 
pull the blades into low pitch. The governor assembly, 
containing a gear driven oil pump, is mounted on the 
rear section of the engine. With a fixed throttle set­
ting, the propeller has a governing range (full increase 
to full decrease) of from approximately 2600 rpm to 
2100 rpm. 

1-49. PROPELLER CONTROL LEVER. Aircraft A . 

1- 50 . Engine rpm is determined by the setting of the 
propeller control lever (9, figure 1-4) on the throttle 
quadrant in each compartment. The quadrant is labeled 
RP~ with marked positions; DECR aft position and INCR 
forward position . The position of the propeller control 
lever determines the setting of the propeller governor 
by mechanical linkage . 

1-51. OIL SUPPLY SYSTE~ . 

1-52. Oil for engine lubrication and on aircraft A pro­
peller governor operation is supplied from a sump 
mounted on the bottom of the engine. Oil is picked up 
by the engine driven pressure pump, forced through 
the oil therm os tat, oil cooler, and then through the 
engine and on aircraft A the engine driven propeller 
governor . When the oil is below 72°C the thermostat 
will cause the oil to bypass the oil cooler . Oil from 
the engine and on aircraft A propeller governor re­
turn to the sump by gravity flow. The oil filler neck 
is located on the left rear side of the engin e (figure 
1- 3). Ten U.S. quarts are required to fill the sump 
and an additiona l one half quart is required for the oil 
cooler and cmmecting lines . The oil supply is measured 
by a dip stick (figure 1-3) located just forward of the 
oil filler neck on the left side of the engine. No oil 
system controls are required on the aircraft. See fig­
ure 1-3 for oil specification and grade. 

1-53. OIL PRESSURE GAGE. 

1-54. An oil pressw·e gage (4, figure 1-7) is installed 
on the front instrument panel and indicates oil pressure 
to the engine in pounds per square inch and is a direct 
pressure operated gage. 

1-55. OIL TEMPERATURE INDICATOR. 

1-56. The electrical, resistance type, oil temperature 
indicator (7, figure 1- 7) mounted on the front instrument 
panel is calibrated in degrees Centigrade and ranges 
in increments of 10°, from - 70° C to + 150° C. The 
indicator receives its power fr.om the 28 volt de bus 
and is protected by a circuit breaker (figure 1-11). 

1- 57. FUEL SUPPLY SYSTEM. 

1-58. FUel is supplied to the engine from two aluminum 

1- 11 
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FUEL QUANTITY DATA (U. 5. GALLONS) 

USABLE FULLY EXPANSION TOTAL VOL. TANKS NO. FUEL-EACH SERVICED-EACH SPACE-EACH EACH 

MAIN 1 20.5 21.0 0.5 21.5 

AUX . 1 20.5 21.0 0.5 21.5 
Figure 1-9. 

fuel tanks, a main fuel tank located in the inboard end 
of the left wing, and an auxiliary fuel tank similarly 
located in the right wing (see figure 1-3). From these 
tanks, fuel flows through a fuel selector valve, an auxi­
liary fuel pump, a fuel strainer and an engine driven fuel 
pump to the carburetor. A vapor return line from the 
carburetor carries excess fuel and vapor back through 
the rear half of the fuel selector valve to the tank being 
used. A drain valve is incorporated in the fuel strainer 
and in each fuel tank to drain any water or sediment that 
may collect in the system. The auxiliary fuel pump is 
provided with a drain which opens to the outside surface 
of the cabin skin just forward of the auxiliary fuel pump. 
In e7ent of pump seal failure, any fuel escaping through 
the seal will flow overboard instead of entering the 
pump motor where it would create a fire hazard. Rec­
ommended and alternate fuel specifications and grades 
are noted on figure 1-3. 

1-59. FUEL SELECTOR VALVE. 

1-60. A rotary type fuel selector valve is incorporated in 
the fuel system. The fuel selector valve handle (2, fig­
ure 1-15), which controls through mechanical linkage the 
fuel selector valve, has three positions: ~N TANK, 
AUX. TANK and FUEL OFF. The ~IN TANK and 
AUX. TANK positions allow fuel to flow from the main 
tank and auxiliary tank respectively to the engine. The 
FUEL OFF position seals both tanks off from the rest 
of the fuel system and allows no fuel to pass beyond 
the selector valve. The valve is designed so that the 
fuel flowing through the vapor return line is routed 
back into the fuel tank from which fuel is being used. 
The fuel selector valve is located on the left side of the 
fuselage at the wing root and is acc~ssible from either 
the front or rear seat. 

1-61. AUXILIARY FUEL P~P SWITCH. 

1- 62. An auxiliary fuel pump switch (13, figure 1-7), 
on aircraft A A is located in the lower right section 
of the front instrument panel and on aircraft A A A 
the switch (8, figure 1-12), is located on the switch 
and circuit breaker panel below the left front window. 
The switch is labled FUEL P~P and has two posi­
tions : ON (up position) and OFF (down position). On 
aircraft A A an additional auxiliary fuel pump switch 
(9, figure 1-17) is provided in the rear compartment. 
This switch is located just forward of the rear shoulder 
harness lock handle. The switch is labled FUEL PUMP 
and has two positions; ON (forward position) and OFF 
(aft P0!3ition), and operates the auxiliary fuel pump in 
exactly the same manner as the switch in the front com-

1- 12 

partment. The auxiliary fuel pump is used to build up 
pressure in the carburetor before starting the engine 
and during takeoff and landing. It is a lso used as an 
emergency source of fuel pressure if the engine driven 
fuel pump fails. When the auxiliary fuel pump is not 
in operation, fuel is bypassed around the pump through 
a bypass located in its base. The switch receives its 
power from the 28 volt de bus and is protected by a 
circuit breaker (figure 1-11). 

1-63 . FUEL DRAIN VALVES. 

1-64. Three, self-locking drain valves are provided 
in the fuel system. (see figure 1-10.) A valve is lo­
cated in the bottom of each wing tank and labeled "FUEL 
TANK DRAIN". One valve is incorporated in the fuel 
filter and is labeled "FUEL FILTER DRAIN". These 
valves are used to drain water and sediment from the 
fuel s ystem. 

1- 65. FUEL QUANTITY INDICATORS. 

1-66. A direct-reading, mechanically-actuated float­
type fuel quantity indicator (3, figure 1-15; 5, fig­
ures 1-16) is mounted in each fuel tank at the wing 
root. Each indicator shows, in relation to a full tank, 
the amount of fuel remaining in its respective fuel tank. 
The indicator is marked E, 1/4, 1/ 2, 3/ 4 and F. A 
red arc is painted on the face of each indicator and is 
labeled NO TAKE-OFF to warn the pilot that the res­
pective fuel tank is a lmos t empty. 

1-67. FUEL PRESSURE GAGE. 

1-68. A fu~l pressure gage (3, figure 1-7) for the en­
gine is located on the front instrument panel and in­
dicates fuel pressure to the engine in pounds per square 
inch. On aircraft A a fuel pressure gage (1, figure 
1-8) is a lso located on the rear instrument panel. 

1-69. FUEL LOO PRESSURE WARNING liGHT. Air­
craft A. 

1-70. A fuel low pressure warning light (21, figure 1-8) 
is installed on the rear instrument panel, and will il­
luminate to warn the s tudent in the event fuel pressure 
drops to 10psi or below. The warning light, which is 
located on the lower portion of the instrument panel, 
is normally OFF. The light is a press-to-test type 
and may be checked for continuity of the circuit by pres­
sing the light in. The light receives its power from 
the 28 volt de bus and is protected by a circuit breaker 
(figure 1-11). 

.. 
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1-71. ELECTRICAL POWER SUPPLY SYSTE~. 

1-72. The aircraft is equipped with a 28 volt direct 
current electrical power supply system (figure 1-11). 
The de system is powered by a 50 ampere engine driven 
generator. A 24 volt, 11 ampere-hour storage battery 
serves as a stand by power source to supply current 
to the de system when the generator is inoperative or 
when generator voltage is insufficient to close the re­
verse current relay. 

1-73. EXTERNAL POWER RECEPTACLE. 

1-74. The de power supply system can be connected to 
external power source for engine starting, or for ground 
checking the electrical system, through the external 
power receptacle (figure 1-3) located on the right side 
of the fuselage aft of the firewall. This receptacle is 
protected by a spring-loaded door. 

!CAUTION\ 
The battery switch must be in the OFF position 
when external power is connected to the air­
craft, as damage to the battery will result. 

1-75. CIRCUIT BREAKERS. Aircraft A A . 

1-76. All electrical circuits, with the exception of the 
starter and oil temperature gage circuits, and the ex­
ternal drop load circuit (some aircraft) are protected 
from overloads by manual reset push-pull type circuit 
breakers (9, figure 1-7). These circuit breakers, la­
beled "PUSH TO RESET" have luminous tips and are 
located on the instrument panel directly above the switch 
row. Should an overload occur in a circuit, there­
s ulting heat rise will cause the circuit breaker to pop 
out and break the circuit. The circuit breaker may 
be pushed in to re-energize the circuit. However, the 
circuit breaker s hould not be held in if it opens the 
circuit a second time. Automatic reset circuit breakers 
are provided for the starter and oil temperature gage 
circuits and for the external drop load circuit. 

1-77. CIRCUIT BREAKERS. Aircraft A A. 

1-78. All electrical circuits, with the exception of the 
external drop load circuit, are protected from overload 
by manual reset circuit breakers located in the lower 
aft portion of the switch and circuit breaker panel (see 
figw·e 1-12). Should an overload occur in a circuit, 
the resulting heat rise will cause the circuit breaker 
to pop out and break the circuit. The circuit breaker, 
labeled "PUSH TO RESET, PULL TO BREAK", may 
be pushed in to re-energize the circuit. However, the 
circuit breaker should not be held in if it opens the 
circuit a second time. An automatic reset circuit break­
er is provided for the external drop load circuit. 

1-79. CIRCUIT BREAKERS. Aircraft A. 

1-80. All electrical circuits, are protected from over­
load by push-to-reset circuit breakers located in the 
lower rear portion of the switch and circuit breaker 
panel (figure 1- 12). Should an over load occur in a cir­
cuit the resulting heat rise will cause the circuit breaker 
to pop out and break the circuit. The circuit breaker 
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may be pushed in to re-energize the circuit. However, 
the circuit breaker should not be held in if it opens 
the circuit a second time. The circuit breakers are 
labeled "PUSH TO RESET, PULL TO BREAK". 

I~AUTIONJ 

Circuit breakers should not be pulled or reset 
without a thorough 'Wlderstanding of all the effects 
and results. Use of the circuit breakers can 
eliminate from the system some related warning 
system or interlocking circuit. A circuit breaker 
that continues to pop out after being reset, could 
result in an electrical fire and further attempts 
to reset it should be discontinued. 

1-81. BATTERY SWITCH. 

1-82. The battery switch (19, figure 1-7) on aircraft 
A A is located on the lower right side of the front 

instrument panel and on aircraft A A A the switch 
(10, figure 1-12), is located on the switch and circuit 
breaker panel under the left front window. The switch 
is used to disconnect the battery from the aircraft elec­
trical supply system. The switch is marked BAT and 
has two positions, ON and OFF, which controls the cir­
cuit accordingly. When the switch is in the ON posi­
tion, the battery is connected directly to the 28 volt de 
bus. 

ff~UJ)ON\ 

The battery switch must be in the OFF position 
when external power is connected to the air­
craft, as damage to the battery will res ult. 

1-83. GENERATOR SWITCH. 

1-84. The generator switch (20, figure 1- 7) on air­
craft A A is located on the lower right side of the 
front instrument panel and on aircraftA A A the 
switch (9, figure 1-12) is located on the switch and cir­
cuit breaker panel under the left front window. The 
switch is marked GEN and has two positions, ON and 
OFF, and functions to control generator output to the 
28 volt de bus. With the S'Vitch ON, a nd the engine 
operating a t 1200-1250 rpm or above, the generator 
will supply direct current to the 28 volt de bus, thus 
relieving the drain on the battery. For normal opera­
tion the switch is in the ON position at all times . The 
switch is protected by a circuit breaker (figure 1-11). 

Note 

On aircraft A A a bar is installed across the 
battery and generator switchs. This provision 
enables the switches to be turned off simultane­
ous ly or operated individually . 

1-85 . VOLTAGE REGULATOR RHEOSTAT. 

1-86. The voltage regulator is pre-set by the ground 
crew and ordinarily the pilot has no occasion to ad­
just it. However, the regulator can be adjusted in 
fli ght by means of a rheostat knob on the regulator. 
The regulator rheostat knob (11, figure 1-6) which can 
be reached from the front cockpit is on the left s ide of 
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the voltage regulator, Clockwise rotation of the knob in­
creases voltage, CO\mterclockwise rotation decreases it, 

1-87. LOAD~ETER. 

1-88, The loadmeter (5, figure 1-7) is located on the 
upper right portion of the front instrument panel. The 
loadmeter which consis ts of an ammeter, on which 
the scale has been calibrated to read from -0. 1 to 1. 25 
times the generator related output, to indicate that 
proportion of generator rated output being used. 

1-89. FIJGHT CONTROL SYSTE~. 

1-90. Conventional stick and rudder pedal controls are 
provided in both the front and rear compartments to 
operate, by mechanical linkage, the primary flight con­
trol surfaces (ailerons, rudder and elevators), The 
flight-adjustable trim tab on the right elevator is me­
chanically actuated by manual operation of the elevator 
trim tab control wheel. A trim tab control wheel is 
provided on the left cabin wall adjacent to the front 
seat in all aircraft. A rear compartment trim tab con­
trol wheel is provided on aircraft A A , The rudder 
and aileron trim tabs are adjustable on the ground only, 
When desired, the rear control stick can be removed 
and s towed on the rear compartment cabin wall. On 
aircraft A A A , the rear rudder pedals, when not 
in use, can be folded flat against the floor. 

1-91, CONTROL STICKS. 

1-92. Aileron and elevator control is maintained by 
dual control sticks on individual yokes, interconnected 
to permit control of the aircraft using either control 
stick, The front control stick (13, figure 1-6) on air-

craft A A houses a microphone switch (3 figure 1-6) 
within the control stick grip. The rear control stick 
(14, figure 1-17) is removable by pulling out the control 
stick release knob and lifting the control stick from 
its socket. On aircraft A A. a stowage strap and clip 
for storage of the rear control stick, when not in use, 
are provided on the left cabin wall of the rear com­
partment. On aircraft A /);. A a similar stowage 
strap and clip are provided on the right cabin wall of 
the rear compartment . 

Note 

When installing the aft control stick in its soc­
ket, be sure to have the slot in the base of the 
control slick facing aft. 

1-93 . RUDDER PEDALS. 

1- 94. Two sets of rudder pedals are provided to me­
chanically operate the rudder and the s teerable tail­
wheel. The front pedals are located just aft of the fire­
wall adjacent to the cabin floor, and are equipped with 
brake master cylinders. The rear pedals are located 
just aft of the front seat. On aircraft A A. A , the 
rear pedals can be folded flat against the floor by pull­
ing up on the locking pin of each pedal and pushing the 
peda l down and aft (see figure 1-13). The pedals in 
this position do not interfere with the normal operation 
of the front rudder pedals. The pedals can be raised 
to the operating position by pulling them up and forward. 
Toe pressure on these pedals for brake operation is 
mechanically transmitted to the front pedals which in 
turn hydraulically actuate the main wheel brakes. On 
aircraft A /);. the rear pedals do not fold and they are 
equipped with separate brake master cylinders . 

REAR RUDDER PEDAL POSITIONS 

LOCKING PIN 

(PIN SHOULD BE 
PULLED UP TO 
FOLD PEDALS) 

Figure 1-13. 

AIRCRAFT A A A 

UPRIGHT POSITION 

FOLDED POSITION 
(PEDAL SHOULD LIE 
FACE UP ON THE 
FLOOR) 
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1-95. ELEVATOR TRIM TAB CONTROL WHEEL. 

1-96. An elevator trim tab control wheel (16, figure 1-
15) is located on the left cabin wall in all aircrait and is 
accessible from the front seat; an additional trim tab 
control wheel (16, figure 1-17) is located on the left 
cabin wall of the rear compartment on aircrait A A 
equipped and designated as instrument trainers. The 
rear compartment trim tab control wheel is mechanically 
interconnected with the forward trim tab control wheel 
and operates in exactly the same manner. The trim 
tab control wheel is mechanically connected to the ele­
vator trim tab by chains, cables and a screw-jack tab 
actuator. A trim tab position indicator is in each trim 
tab control wheel mechanism indicating the nose attitude 
of the aircraft. The labeled indicator positions are 
NOSE UP, NOSE DOWN and TAKEOFF. 

1-97. CONTROL LOCK. 

1-98. A simple positive control lock (figure 1-14} for 
rudder, elevators and ailerons, is located on the cabin 
floor in front of the forward control stick. The lock 
is a welded "U" shaped tube that pivots inside the front 
rudder pedal torque tubes . Locking and unlocking of 
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the controls is accomplished by a single operation. 
The controls can be LOCKED by lifting the lock from 
the floor and engaging it with the steel pin attached to 
the forward control stick. The controls can be UN­
LOCKED by disengaging the control lock from the pin 
and lowering the lock to the floor. The control lock 
also sets the parking brakes. 

1-99. WING FLAPS. Aircrait A 50-1327 thru 53-8067 
except aircraft modified per TM 1-1L-19A-247. 

1-100. The wing flaps are partial span, single-slotted 
trailing edge type and extend from the aileron to the 
fuselage on each wing. The wing flaps are manually 
operated by a wing flap lever mounted on the cabin floor 
adjacent to the left cabin wall. Manual operation of 
the lever to the selected setting actuates the wing flaps 
to the desired degree of extension. 

1- 101. WING FLAP LEVER. Aircraft A 50-1327 thru 
53-8067 except aircraft modified per TM 1-1L-19A-
247. 

1-102. The wing flaps are controlled by a wing flap 
lever (13, figure 1-15} mounted on the floor between 
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the front seat and left cabin wall. The manual operated 
lever is mechanically connected to the wing flaps by a 
flexible control cable. The lever is operated by depres­
sing a thumb button on the lever and moving the lever 
to the desired flap setting. By r e leasing the thumb 
button, the flap lever can be locked to provide 0, 30, 
45 and 60 degree flap position. 

1-103. WING FLAPS. Aircraft A 53-8068 and on and 
aircraft modified per T~1-1L-19A-247 and aircraft 
AA A A . 

1-104. The wing flaps are partia l span, single- s lotted 
trailing edge type and extend from the aileron to the 
fuselage on each wing. The wing flaps are electrically 
operated by a wing flap switch to any setting between 
zero and 60 degrees. A flap position indicator on the 
instrument pane l shows the position of the wing flaps 
at all times. No emergency system is provided for 
operating the flaps. The wing flaps receive their elec­
trical power from the 28 volt de bus and the system is 
protected by a circuit breaker (figure 1-11). 

1-105. WING FLAP SWITCHES. Aircraft A 53- 8068 
and on, and a ircraft modified per TM 1- 1L-19A-247 
and aircraft A A A A . 

1-106. On modified A aircraft and all aircraft A , 
the wing flaps are electrically operated by means of 
a three-position, spring-loaded wing flap switch (10, 
figure 1-15) mounted on the window s ill adjacent to 
the front engine control quadrant. The switch has two 
marked positions, FLAPS UP and FLAPS DOWN. The 
center position of the switch is the OFF position. The 
wing flaps can be lowered electrically to any setting, 
between zero and 60 degrees, and locked at that posi­
tion by releasing the switch and allowing it to return 
to the center OFF position. When the flap limits are 
reached, either up or down, the electrical actuator 
motor is automatically turned off by the limit switches. 
On aircraft A A A , the wing flaps are electrically 
uperated by either of two spring-loaded, three posi­
ti·:>n switches. One switch {8, figure 1-4) is mounted 
on the aft side of the front engine control quadrant for 
use by the front occupant. The switch is labeled FLAP 
and has two marked positions, UP and DOWN. The 
center position of the switch is OFF. On aircraft A 
A , a switch (20, figure 1-17) is provided in the rear 

compartment on the left window sill for use by the 
rear occupant. The switch has two marked positions, 
FLAPS UP and FLAPS DOWN and overrides the front 
flap switch. The center position of the switch is OFF. 
On aircraft A , the rear compartment flap switch {26, 
figure 1-17) is mounted on the left side of the rear en­
gine control quadrant. The switch is spring-loaded and 
is labeled FLAP with two marked positions UP and 
DOWN with the center position being OFF. On aircraft 
A , the front and rear flap switches are identical in 
operation being momentarily on in both the UP or DOWN 
position, however, the front wing flap switch will over ­
ride the rear flap switch. The time required to lower 
the wing flaps from zero to 60 degrees is approximately 
seven and a half seconds; the time required to raise the 
flaps from 60 to zero degrees is apprCDdmately six and a 
half seconds. The wing flap switches receive their 
electrical power from the 28 volt de bus and are pro­
tected by a circuit breaker (figure 1-11). 

1-107. WING FLAP POSITIONINDICATOR. Aircraft 
A 53-8068 and on and aircraft modified per TM 1-

1L-19A-247 and aircraft A A A A . 

1-108. An electrically operated wing flap position in­
dicator (2, figure 1-7) is provided on the front instru­
ment panel. On aircraft A an additional flap position 
indicator (22, figure 1-8) is also provided for the student. 
The indicators are calibrated in degrees and show the 
position of the wing flaps at all times . The indicators 
receive their electrical power from the 28 volt de bus 
and are protected by a circuit breaker (figure 1-11) . 

1- 109. LANDING GEAR SYSTE~. 

1-110. The landing gear system consists of a fixed 
main landing gear and a steerable tailwheel. The main 
landing gear incorporates a single tapered spring-steel 
leaf supporting each main wheel. The tailwheel is 
supported by a multlleaf spring. The tailwheel steer­
ing arms are connected to the rudder by flexible cables 
and springs, and steering is controlled through normal 
operation of the rudder pedals. No landing gear con­
trols or indicators are required for this system. T o 
permit smoother and safer landing and takeoff opera­
tion on extremely r ough, soft and sandy fields, which 
are impractical for standard-gear-equipped aircraft, 
a tandem gear may be installed. 

1-111. LANDING GEAR SYSTEM (SEAPLANE) . Air­
craft A A. 

1- 112. When the aircraft is used as a seaplane, floats 
are attached to fittings on the fuselage, and seaplane 
fins are installed at the tips of the horizontal stabili­
zer. Retractable water rudders on the floats are con­
nected to the rudder bellcrank to permit steering during 
taxiing. 

1-113. STEERING SYSTE~. 

1-114. Steering during operations is made possible by 
operation of the rudder pedals . The tailwheel steering 
arms are connect ed to the rudder by flexible cables 
and springs. The tailwheel is steerable through an arc 
of 16 degrees each side of neutral. Beyond this travel, 
the tailwheel becomes free-swiveling. 

1- 115. STEERI NG SYSTE~ (SEAPLANE) . Aircraft 
AA. 

1-116. WATER RUDDERS. 

1-117. Retractable water rudders are mounted at the aft 
end of each float to provide steering during seaplane 
taxiing. The water rudders are connected by a system 
of cables to the rudder bellcrank; thus, normal opera­
tion of the rudder pedals operates the water rudders . 

1-118. WATER RUDDER RETRACTION HANDLE. 

1-119. A water rudder retraction handle (7, figure 
1- 6), located slightly to the right and in front of the 
forward control stick, is provided to manually raise 
and lower the water rudders. Flexible steel cables 
connect the water rudders to the water rudder retrac­
tion handle. The retraction handle is normally hooked 
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AIRCRAFT A 
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On aircraft IT A 
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the rear instru­
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AIRCRAFT AA 

1. REAR COMPARTMENT VENTILATOR 
2. FUEL SELECTOR VALVE HANDLE 
3. MAIN FUEL TANK QUANTITY INDICATOR 
4. RADIO JACK BOX 
5. HEADSET 

19. REAR ENGINE CONTROL QUADRANT 
( A AND A SHOWN) 

20. CONTROL STICK STOWAGE STRAP 
( A AND A ) 

21. ARC-44 RADIO DISTRIBUTION PANEL 
6. MAP LIGHT 22. FRONT ARC-44 RADIO CONTROL PANEL 
7. FRONT COMPARTMENT VENTILATOR 23. RADIO SWITCH PANEL 
8. INSTRUMENT LIGHT 24. AUXILIARY LIGHT MOUNTING BRACKET 
9. INSTRUMENT LIGHT RHEOSTAT SWITCH 25. SWITCH AND CIRCUIT BREAKER PANEL 

10. WING FLAP SWITCH (At A ) 26. REAR ARC-44 RADIO CONTROL PANEL 
27. VHF NAVIGATION CONTROL PANEL 

11 . FRONT ENGINE CONTROL QUADRANT 
( A AND A SHOWN) 

12. MICROPHONE 

28. LF AND MANUAL LOOP CONTROL PANEL 
OR LF NAVIGATION (ADF RADIO COMPASS) 
CONTROL PANEL 

13. WING FLAP LEVER ( A t ) 
14. SHOULDER HARNESS INERTIA REEL 

LOCK LEVER 
15. MANUAL LOOP CONTROL 

29. VHF OR UHF COMMUNICATION 
CONTROL PANEL 

30. TRANSMITTER FREQUENCY CHART 
31 . HEADSET -MICROPHONE 
32. FRONT ENGINE CONTROL QUADRANT 

16. ELEVATOR TRIM TAB CONTROL WHEEL 33. WING FLAP SWITCH (A A AND A ) 
17. RADIO CONTROL PANEL 34. REAR ENGINE CONTROL QUADRANT 
18. WINDOW HANDLE 35. WING FLAP SWITCH 
t AIRCRAFT A 50-1327 THRU 53-8067 EXCEPT AIRCRAFT MODIFIED PER TM 1-1L-19A-247 
t AIRCRAFT A 53-8068 AND ON AND AIRCRAFT MODIFIED PER TM1-1L-19A-247 

Figure 1-15. (Sheet 2 of 2) 
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1. INSTRUMENT LIGHT RHEOSTAT SWITCH 
2. INSTRUMENT LIGHT 
3. FRONT COMPARTMENT VENTILATOR 
4. FIRST AID KIT 
5. AUXILIARY FUEL TANK QUANTITY INDICATOR 
6. DOOR HANDLE 
7. MAP AND FLIGHT REPORT CASE 
8. DOOR EMERGENCY RELEASE HANDLE 
9. ASH TRAY 

10. UHF RADIO CONTROL PANEL 
11. LF AND MANUAL LOOP CONTROL PANEL 
12. ADF POWER SWITCH 
13. ADF RADIO CONTROL PANEL 
14. REAR COMPARTMENT VENTILATOR 

Figure 1-16. (Sheet 2 of 2) 
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Figure 1-17. (Sheet 1 of 2) 
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AIRCRAFT A AA 

1. MAP LIGHT 
2. HEADSET 
3. RADIO JACK BOX 
4. INSTRUMENT LIGHT 
5. SIDE WINDOW LATCH 
6. INSTRUMENT LIGHT RHEOSTAT SWITCH 
7. BLIND FLIGHT CURTAIN 
8. SHOULDER HARNESS INERTIA REEL 

LOCK LEVER 
9. AUXILIARY FUEL PUMP SWITCH 

10. MICROPHONE 
11 . ENGINE CONTROL QUADRANT 

( A AND A SHOWN) 
12. REAR COMPARTMF.NT VENTILATOR 

13. INSTRUMENT PANEL 
14. CONTROL STICK 
15. SEAT ADJUSTMENT LEVEL 
16. ELEVATOR TRIM TAB CONTROL WHEEL 
17. REAR SEAT 
18. HEADSET-MICROPHONE 
19. MICROPHONE SWITCH A 
20. WING FLAP SWITCH A A 
21. EMERGENCY MAGNETO SWITCH A A 
22. FOOT-OPERATED MICROPHONE SWITCHA 
23. ARC-44 RADIO CONTROL PANEL 
24. ARC-44 RADIO DISTRIBUTION PANEL 
25. ENGINE CONTROL QUADRANT 
26. WING FLAP SWITCH 

Figure 1-17. (Sheet 2 of 2) 
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REAR COMPARTMENT ••• RIGHT SIDE 

AIRCRAFT A 
Note: 
The Student Pilot's seat 
has been removed for 
clarity . 

• FORWARD 

1. VHF OR UHF COMMUNICATION 5. DATA CASE 
CONTROL PANEL 

2. REAR COMPARTMENT VENTILATOR 6. ELECTRONIC EQUIPMENT 
7. CONTROL STICK STOWAGE " 3. SIDE WINDOW LATCHES 

4. ASH TRAY 

Figure 1-18. 
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to the water rudder retraction handle hook (4, figure 
1- 6} during flight. The water rudders are UP when 
the retraction handle is in this position. By manually 
lowering the retraction handle to the cabin floor the 
water rudders are lowered to their operating position . 

1-120. BRAKE SYSTE~. 

1-121. Single disc hydraulic brakes on the main wheels 
are conventionally operated by applying toe pressure 
to either the front or rear rudder pedals. Rotation of 
the pedals actuates the hydraulic brake cylinders, re­
sulting in a braking action on the main landing gear 
wheels. The parking brake is set by engagement of 
the control lock. No emergency braking provisions 
are provided on the aircraft. 

1-122. BRAKE PEDALS. 

1-123. Conventional toe-type pedals consist of the upper 
part of the front and r ear rudder pedals. A hydraulic 
brake master cylinder is mounted directly on each of the 
front brake pedals . On aircraft A A A, the rear 
brake pedals are connected by flexible steel cables to 
the front brake pedals; thus, pressure applied to the 
rear pedals is mechanically transmitted to the master 
cylinders on the front pedals and pressure is applied 
at the wheel brakes. On aircraft A 4. the rear brake 
pedals are equipped with brake master cylinders, and 
pressure applied to the pedals is transmitted directly 
to the main wheel brakes by the hydraulic s ystem. 

1-124. INSTRU~ENTS. 

1-125. This paragraph covers only those instruments 
which cannot be consit:ered to be part of complete sys­
tems, such as fuel system, engine etc. For informa­
tion regarding instruments that are an integra l part of 
a particular system, refer to applicable paragraphs in 
this Section. 

1- 126. FRONT CO~PART~ENT INSTR~ENTS. 

1- 127. The flight and engine instruments are mounted 
on a s hock mounted instrument panel in the front com­
partment with the exception of a free air temperature 
gage and a magnetic compass. The free air tempera­
ture gage is mounted on the windshield centerstrip. 
The magnetic compass is mounted on a bracket attached 
to the windshield centerstrip just below the fr ee air 
temperature gage. 

1-128. REAR CO~PART~ENT INSTRU~NTS. Air­
craft IT A and aircraft A . 

1-129. All instruments necessary for instrument train­
ing are mounted on the rear instrument panel. The 
panel does not include the full complement of instru­
ments provided on the front instrument panel; however, 
the instruments on the rear panel are identical to cor­
responding instruments on the front instrument panel. 
On aircraft A a fuel pressure warning light, rather 
than a fuel pressure gage, is installed on the rear panel 
to minimize the presence of raw fuel and to eliminate a 
fire hazard in the cabin area . The rear panel, on 
which all the instruments are located, is positioned 
just aft of the front seat. The panel is shock-mounted 

on a tubuler framework and is hinged at the left to allow 
the instrument panel to be swung aside for passage to 
the rear compartment. A locldng arm (see figure 1-8} 
on the lower right corner of the panel engages in the 
right sidewall to hold the panel in flight position. When 
the arm is disengaged the panel may be swung aside. 
When the panel is swung all the way to the left to the 
stowed position, a spring clip holds it in place against 
the left sidewall. 

IWARNINGt 

Do not operate aircraft with rear instrument 
panel in the stowed position as it may interfere 
with operation of the engine controls . 

1-130. ELECTRICALLY-OPERATED INSTR~ENTS. 
Aircraft A A A 4. . 

1-131. Instruments operating on power from the air­
craft 28 volt direct current electrical system include 
the turn-and-slip indicator, the wing flap position in­
dicator (aircraft A .A and aircraft A A A , and 
the oil temperature gage. These instruments (fig­
gure 1-7 and 1-8) will operate when the battery switch 
is ON, or when generator output is sufficient when the 
generator switch is ON. The tachometer and cylin<ier 
head temperature gage s ystems are self-generating 
type and do not require power from the aircraft elec­
trical power supply system. 

1- 132. ELECTRICALLY OPERATED INSTR~ENTS 
Aircraft A . 

1- 133. Instruments operating on power from the air­
c raft 28 volt direct current electrical system includes 
turn and bank indicator, wing flaps position indicator, 
marker beacon indicator light, radio compass azimuth 
indicator, and course indicator on both front and rear 
instrument panels. The oil temperature gage will op­
erate when the battery switch is ON, or, with the gen­
erator charging, when the generator switch is ON. With 
the battery switch ON, the marker beacon indicator 
lights may be tested for continuity of their circuits by 
pressing the lights in. On early model aircraft A , 
both radio compass azimuth indicators are operative 
after turning on the battery switch and the ADF power 
switch which is located adjacent to the ADF control 
panel on the right fuselage root rib and is accessible to 
the pilot. On later model aircraft A, the radio com­
pass azimuth indicators are operative after turning on 
the lnttery switch and the ON-OFF volume control knob 
located on the ADF control panel on the front and rear 
instrument panels . The course indicator on each panel 
is operative after turning on the battery switch and the 
OMNI control panel power switch . The front O~NI 
control panel (27, figure 1- 15) is the lower rear panel 
on the left fuselage root rib. The rear O~NI control 
panel (15, figure 1-8} is mounted in the upper left hand 
corner of the rear instrument panel. The tachometer 
and cylinder head temperature gage systems are self­
generating type and do not r equire power from the air­
craft electrical power supply system. 

1-134. VACU~ OPERATED INSTR~ENTS. 

A. Aircraft 53 -8068 a nd o n ond ai rc raft modified pe r TMI . Il -19A -247 
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1-135. Vacuum operated instruments provided in the 
aircraft are the attitude indicator and directional in­
dicator. An attitude indicator (32, figure 1-7) and a 
directional indicator (30, figure 1-7) are mounted on 
the front instrument panel of all aircraft; and on air­
craft IT A and aircraft A an attitude indicator (6, 
figure 1-8) and a directional indicator (5, figure 1-8) 
are mounted on the rear instrument panel. A suc­
tion gage (31, figure 1-7) is provided oo the front instru­
ment panel to indicate the amoWlt of vacuum being de­
veloped by the engine-driven vacuum pump. No suction 
gage is provided on the rear instrument panel on air­
craft A A. 

1-136. PITOT STATIC SYSTEM. 

1-137. The airspeed indicator (27, figure 1-7; 11, fig­
ure 1-8), calibrated in mph, is located on the front in­
strument panel; this indicator utilizes the difference 
between impact and static air pressure. The altimeter 
(26, figure 1-7; 9, figure 1-8) is calibrated in feet and 
incorporates a knolls man window. A vertical velocity 
indicator (28, figure 1-7; 7, figure 1-8) is calibrated in 
feet per minute. These instruments are located on the 
front instrument panel. These instruments utilize static 
air pressure oltained from static ports mow1ted on each 
side of the fuselage aft section. The pitot tube is moWlt­
ed on the under side of the left wing. On aircraft IT 
A and aircraft A there is an additional airspeed indi­
cator, altimeter and vertical velocity indicator moWlted 
on the rear instrument panel. 

1-138. STANDBY COMPASS. 

1-139. The standby compass (35, figure 1-7) mounted 
on the windshield centerstrip is a standard type mag­
netic compass to be used as a check on the directional 
indicator, or in the event of an emergency. Readings 
should be taken only during level flight since error may 
be introduced by turning or acceleration. A compass 
correction card is provided in the compass card holder 
(34, figure 1-7), indicating deviation, and is located 
directly below the compass. 

1-140. CLOCK. 

1-141. An eight day, stem woWld, clock (23, figure 
1-7) is located on the front instrument panel. On air­
craft A and aircraft A a clock (3, figure 1-8) of the 
same type is located on the rear instrument pant!l. 

1-142. EMERGENCY EQUIPMENT. 

1-143. DOOR EMERGENCY RELEASE HANDLE. 

1-144. A door emergency release handle (8, figure 
1-16) is located just forward of the door on the right 
side of the cabin. The entire lower section of the cabin 
door can be jettisoned by disengaging the bottom end 
of the door emergency release handle and turning it 
clockwise. 

1-145. HAND-OPERATED FIRE EXTINQUISHER. 

1-146. A hand operated, carbon-tetrachloride, fire 
extinquisher (figure 1-19) is secured within a bracket 
on the back of the lower frame of the front seat. 

1-30 

1-147. FIRST-AID KIT. 

1-148. A first aid kit (4, figure 1-16) is located on the 
fuselage right root rib. On aircraft A A the first 
aid kit is secured to snap studs located forward of the 
auxiliary fuel tank quantity indicator. On aircraft A 
A A the first aid kit is located aft of the auxiliary 
fuel tank quantity indicator. 

1-149. CABIN DOOR. 

1-150. A cabin door is provided on the right side of the 
aircraft for entrance and exit. The door is composed 
of two sections, the lower door section which is jet­
tisonable in flight, and the upper door section which 
is a window hinged on the top edge and opens out and 
up. The lower section is hinged along the forward edge 
and opens like a conventional door. Handles are pro­
vided on both the inside and outside of the lower door 
section. To open the window section of the door, rotate 
the handle down approximately 60 degrees Wltil the 
window swings free. The window can be held open by 
swinging it up until it engages a retaining stud located on 
the under surface of the wing. To open the door lower 
section, continue rotating the handle down Wltil the door 
is Wllatched. 

Do not exceed the maximum allowable speed 
with the window section of the door open. See 
Section V for limitation. 

1-151. SEATS. 

1-152. FRONT SEAT. 

1-153. The front seat (figure 1-19) is moWlted on two 
rails in the front part of the cabin. A seat adjustment 
lever (figure 1-19) is provided on the right side of the 
seat. The front seat may be adjusted fore and aft by 
raising the lever and sliding the seat to the desired 
position. To lock the seat in this position, release 
the lever and move the seat fore and aft a short dis­
tance until the seat locking pins engage in holes in the 
seat rails. On aircraft A A, a seat emergency re­
lease pedal (figure 1-19) is incorporated on the front 
seat adjustment mechanism. The pedal positioned 
on the back right side of the front seat frame, enables 
the occupant in the rear seat to release the seat lock 
and push the seat forward as an aid to leaving the rear 
compartment. Toe pressure on the top of the pedal 
actuates the lock release mechanism. The front seat 
framework is constructed of welded steel tubing and 
an aluminum seat pan. Moisture resistant cloth mate­
rial covers the seat back. A sponge rubber seat pad 
is attached to the seat with snap fasteners. 

1-154. SURVIVAL KIT SEAT AIRCRAFf A A A A. 

1-155. The regular front seat may be replaced with 
a seat using the same general framework, but equipped 
to accommodate a survival kit in the seat bottom. 

1-156. REAR SEAT. Aircraft IT A and A. 

1-157. A rear seat (figure 1-20), moWlted on two rails 
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FRONT SEAT 
SEAT PAD (MAY BE REMOVED WHEN 
SEAT PACK PARACHUTE IS USED) 

FRONT SEAT EMERGENCY 
RELEASE PEDALA A 
(PEDAL IS PUSHED FORWARD 
TO RELEASE FRONT SEAT 
LOCK. SEAT THEN MAY BE 
PUSHED FORWARD) 

FRONT SURVIVAL SEAT 
ADJUSTMENT LEVER--~ 
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LEVER IS RAISED 
TO PERMIT 
FORE-AND-AFT 

\SEAT MOVEMENT 

! ~-=-'-

PILOT'S SEAT 
ADJUSTMENT LEVER 

SEAT PAD (MAY BE 
REMOVED WHEN SEAT 
PACK PARACHUTE IS USED) 

/

FILLER (REPLACED BY 
SURVIVAL KIT WHEN 
KIT IS USED) 

NOTE 
Front k it seat may be in · 
-stalled in lieu of the front seat 

FRONT SURVIVIALKIT SEAT 

Figure 1-19. 
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REAR SEAT 

BACK CUSHION 
(MAY BE FOLDED OVER 
SEAT BACK WHEN BACK-TYPE 
PARACHUTE IS USED)-............._ ; · . 

--.............---+-. 
I 
I 
I 
I 
I 

AIRCRAFT IT A. AND A 
SEAT PAD 
(MAY BE REMOVl:D WHEN ~AT 
PACK PARACHUTE IS USED) 

SEAT ADJUSTMENT HANDLE 

UNLOC KED 
.,_ ______ LEVER IS 

LOCKED MOVED TO 
THE LEFT 
TO PERMIT 
FORE AND 
AFT SEAT 
MOVEMENT 

Figure 1-20. 

to permit seat adjustment, is located in the rear com­
partment. A seat adjustment lever (15, figure 1-17) 
is located centrally along the front of the seat frame­
work. The rear seat may be adjusted fore and aft by 
pushing the adjustment lever to the left and sliding the 
seat to the desired position. The seat is locked in this 
position by pulling the seat adjustment lever to the 
right as far as it will go, and at the same time moving 
the seat fore or aft a short distance until the seat lock­
ing pins engage in the bracket holes beneath the seat. 
The seat framework is constructed of welded steel 
tubing and an aluminum seat pan. The seat back is 
covered with moisture-resistant cloth material. Sponge 
rubber filled pads cushion the seat back and seat pan. 

1-158. REAR SEAT. Aircraft IT A and A A A. 

1-159. The rear seat (figure 1-21) is not adjustable. 
Sockets for installing the seat back are provided at 
each corner of the seat bottom frame . The seat back 
can be lifted from the rear retaining sockets and in­
stalled in the front sockets if the rear seat occupant 
desires to sit facing aft. The seat may be replaced 
with a survival kit seat (figure 1-21) which is similar 
to the regular rear seat, except that a sheet-metal 
pan to hold a survival kit replaces the regular seat 
bottom. 

1 -160. SAFETY BELTS AND SHOULDER HARNESS. 

1-161. A safety belt and shoulder harness, with asso­
ciated inertia reel, is provided for each crew member. 
The safety belts are bolted to brackets on the fuselage 
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structure. The inertia reels are mounted under the 
floor aft of each seat. A two-position (LOCK and UN­
LOCK) shoulder harness inertia reel lock lever (14, 
figure 1-15 and 8, figure 1-17) is located on the left 
cabin wall adjacent to each seat. A positive latch is 
provided for retaining the lever at either position of the 
quadrant. By pressing down on the top of the lever, the 
latch is released and the lever may be moved from one 
position to another. In addition to locking the shoulder 
harness manually the inertia reel will lock automatically 
under a 2 to 3 G load applied to the aircraft, as in a 
crash landing . Therefore, it is necessary to lock the 
harness manually only during maneuvers and flight in 
rough air, or as an added safety precaution in event 
of a forced landing. 

Before a forced landing, all switches not readily 
accessible with the shoulder harness locked 
should be turned off before moving the lock lever 
to the LOCK position. 

If the harness is locked while the pilot is leaning for­
ward, as he straightens up, the harness will retract 
with him, moving into successive locked position as he 
moves mck against his seat. To unlock the harness, the 
pilot must be able to lean back enough to relieve the 
tension on the lock. Therefore, if the harness is locked 
while the pilot is leaning back hard against the seat he 
may not be able to unlock the harness without first re­
leasing it momentarily at the safety belt (or by releasing 
the harness buckles, if desired). After automatic lock­
ing of the harness, it will remain locked until the lock 
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lever is moved to the LOCK position and back to UN­
LOCK. 

1-162. AUXILIARY EQUIP~ENT. 

1-163 . Information concerning the following equipment 
is supplied in Section IV: heating and windshield de­
froster system, pitot heater, ventilation system, light­
ing equipment, and miscellaneous equipment. 

REAR SEAT 

1-164. DESTRUCTION OF AIRCRAFT. 

1-165. In the event the aircraft must be abandoned by 
the crew due to enemy action, accomplish destruction, 
sufficient to deny use or technical intelligence to the 
enemy, as follows: 

1. Break fuel line . 
2. Puncture fuel tank. 
3. From a safe distance, ignite fuel. 

AIRCRAFT AAAAND A SEAT PAD FILLER 

TWO POSITIONS FOR 

,' ....... 
I 

I 
I ' I 

I 

(MAY BE REMOVED 
WHEN SEAT PACK 
PARACHUTE IS USED) 

SEAT BACK I 

REAR SEAT 

Note 

The survival kit seat may 
be installed in I ieu of the 
standard rear seat. 

" VI 

' 1 
I 

I 
I 

FORWARD • 

Figure 1-21. 

(REPLACED BY 
SURVIVAL KIT 
WHEN KIT IS USED) 

REAR SURVIVAL KIT SEAT 

' I 

I 
I 

I 

I 
I 
I 

I 

' 
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SEJCrriO].';T II CHAPTER 2 

NORMAL P 

2-1. BEFORE ENTERING THE AIRCRAFT. 

2-2. FIJGHT RESTRICTIONS . 

2-3. Refer to Section V Operating Limitations, of this 
chapter for the operating restrictions and limitations 
imposed on the aircraft. 

2-4. CRUISE CONTROL. 

2-5. Determine cruise control data such as, required 
fuel, airspeed, power setting, etc. from operating data 
contained in Section X of this chapter . 

2-6. WEIGHT AND BALANCE. 

2-7. Check weight of fuel, oil and passenger and CG 
location when computing takeoff and anticipated land­
ing gross weight. Consult Weight and Balance chapter 
and DO Form 365F (WEIGHT AND BALANCE CLEAR­
ANCE FORM F, TACTICAL) for detail weight and bal­
ance information. Check Section V, Operating Limita­
tions, for gross weight limits. 

2-8. CHECK LISTS. 

2-9. BEFORE STARTING ENGINE . 

Aircraft A A A A 
1. DD Form 781 
2. Control lock 
3. Fuel quantity and 

selector 
4. Carburetor heat 

2-10. ENGINE RUN- UP. 

Aircraft A A A A 
1. Instruments 
2. Generator 

Aircraft A 
1. DD Form 781 
2. Control lock 
3. Fuel quantity and 

selector 
4. Carburetor alternate air 

Aircraft A 
1. Propeller 
2. Instruments 
3. Generator 

2-11. BEFORE TAKEOFF. 

Aircraft A A A A 
1. Elevator trim tab 
2. ~ixture 
3. Flight controls 

Aircraft A 
1. E levator trim tab 
2, ~ixture 
3. Carburetor alternate air 
4. Flight controls 

2-12. BEFORE INSTR~ENT OR NIGHT TAKEOFF. 

Aircraft A A A A Aircraft A 
1. Lights 1. Lights 
2. Pitot heat 2. Pitot heat 
3. Vacuum 3. Vacuum 
4. Instruments 4. Instruments 

5. Radio 5. Radio 
6. Flashlights 6. Flashlights 
7. Flight controls 

2-13 . BEFORE LANDING. 

Aircraft A A A A 
1. Fuel selector 

Aircraft A. 
1. Fuel selector 

2. ~ixture 2. Propeller 
3. Instruments 3. ~ixture 

4. Carburetor alternate air 

2-14 . EXTERIOR INSPECTION. 

2-15. Check DD Form 781 for status of aircraft and per­
form the following checks in accordance with figure 2-1. 

A. Nose Section (Right Side} . 

1. Cowling for oil leaks and security. 
2. Windshield for c leanliness . 
3. Drain-small quantity of fuel from filter (first 

flight of the day) . 
4. Right exhaust stack and battery drain tube for 

proper c learance from each other . 
5. Right landing gear tire for cuts, bruises, pro­

per inflation (30 psi) . Chock properly in place. 

B. Right Wing. 

1. Check quantity of fue l in auxiliary fuel tank. 
Filler cap for security. 

2. Right wing strut for dents, cracks, security. 
Wing skin for damage . 

3 . Navigation light for condition. 
4. Aileron and flap hinges for security, freedom 

of movement. 

C. Fuselage Aft Section (Right Side}. 

1. Fuselage for skin damage. 
2. Rotating beacon light for condition.A AAA 
3. Antennas for security . 
4. Right static pressure source for dirt or ob­

structions . 
5. Right lift handle r etracted. 

D. Empennage and Tailwheel. 

1. Empennage for skin damage . 
2. Rudder, elevator and elevator tab for condition 

and security. Check elevator trim tab for pro­
per setting (takeoff) . 

3. Navigation light for condition. 

2-1 
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EXTERIOR INSPECTION 

Figure 2- 1. 

4. Tailwheel linkage for condition. Tailwheel for 
condition and proper inflation (35 psi). 

E. Fuselage Aft Section (Left Side) . 

1. Left lift handle r etracted. 
2. Left static pressure source for dirt, or obstruc­

tions. 
3. Fuselage for skin damage . 

F. Left Wing . 

1. Aileron and flap hinges for security, fr eedom 
of-movement. 

2. Navigation light and landing light for condition. 
3. Left wing strut for dents, cracks, security. 

Wing skin for damage. 
4. Remove pitot tube cover, check pitot tube for 

obstructions . 
5. Check quantity of fuel in main fuel tank. Filler 

cap for security . 

G . Nose Section (Left Side). 

2-2 

1. Left landing gear tire for cuts, bruises, proper 
inf lation {30 psi) . Chock properly in place . 

2. Auxiliary fuel pump drain for obstructions. 
3 . Cow ling for oil lea ks and security. Cowling 

a ir intake openings for obstruction. 

H • Propeller . 

1. Propeller for nicks, cracks and security of 
mounting. 

2-16. ON ENTERING THE AIRCRAFT. 

2-17. INTERIOR CHECK {all flights) . 

1. First a id kit-Installed. 
2. Fire extinquisher -Installed and secured . 
3. Rear instrument panel-Flight position . Locking 

arm engaged {aircraft IT A and A). 

Note 

When rear seat is to be occupied, this check 
shall be accomplis hed a fter occupant is aboard. 

4. Controls and parking brake - UNLOCKED. 
5 . Seat- Adjust. 
6. Safety belt and shoulder harness - Condition, se­

cure and shoulder harness UNLOCKED. 
7 . Flight Controls - Check rudder, ailerons and 

elevators for free and correct movement. 
8. Fuel tank selector valve handle - Turn fuel selec­

tor valve handle to fulles t tank. 
9. Elevator trim tab control wheel - TAKEOFF. 
10. Radio panels and switch edge panel lights rheostat 

.. 
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switch- OFF, turn rheostat counterclockwise. 
11. Navigation lights switch- OFF. 
12. Rotating beacon light switch- OFF. A A.A. 

A. 
13. Pitot heat switch- OFF. 
14. Landing light switch- OFF. 
15. Auxiliary fuel pump switch- OFF. 
16. Generator switch- ON. 
17. Battery switch- OFF. If auxiliary power is used, 

leave battery switch OFF. 

~~~UTION\ 

The battery switch must be turned OFF when 
auxiliary power is being used to start engine 
as damage to the battery will result. 

18. Circuit breakers - Check (push to reset). 
19. Cabin heat knob - Adjust as desired for heat. 
20. Altimeter - SET to field elevation or barometric 

pressure. 
21. Clock - SET. 
22. Directional gyro - Cage. 
23. Attitude gyro - Cage. 
24 . Defroster and pilot heat knob - Adjust as de­

sired. 

2-18. INTERIOR CHECK (night flights). 

2-19. The following checks are to be performed in ad­
dition to all flight checks when night flight is antici­
pated or planned. 

1. Battery switch- ON. 
2. Interior and exterior lights - Test. 
3. Battery switch - OFF. 
4. Flashlight - Check, make sure it is on board and 

in usable condition. 

2-20. BEFORE STARTING ENGINE . 

2-21. Refer to Section V for normal operating limita­
tions and figure 1-3 for recommended or alternate fuel, 
and oil. 

1. ~ixture control lever - FULL RICH. 
2. Carburetor air control lever - R~ FILTERED 

AIR. 
3. Propeller control lever - INCREASE RP~ A . 
4. Communication and navigation equipment power 

switch - OFF. 
5. Battery switch - OFF, if auxiliary power is used. 

ff~UTION] 

The battery switch must be turned OFF when 
auxiliary power is being used to start the engine 
or damage to the battery may result. 

6. Auxiliary power - Connect if available. 

2-22. STARTING ENGINE. 

1. Propeller area - Check, be sure propeller area 
is clear of personnel. 

2. Throttle - OPEN (1/4 inch). 
3. Ignition switch- BOTH. 

Note 

On aircraft A. A, both the ignition switch and 
emergency magneto switch must be ON before 
the engine will start. 

4. Auxiliary fuel pump switch - ON, until fuel pres­
sure gage shows a rise, then OFF. 

Note 

In warm weather when starting a warm engine, 
the use of the auxiliary fuel pump is not a l­
ways necessary. 

5. Brake pedals - Depress if wheels are not chocked. 
6. Starter button - PRESS. 

Limit the starter energized time to 30 seconds. 
If engine fails to start, release the starter button 
and allow starter to cool for 30 seconds before 
attempting another start. 

7. Throttle - 800 rpm, after engine starts. 

!CAUTION\ 

If oil pressure gage fails to show a rise within 
30 seconds after starting a warm engine, shut 
down engine and have it investigated. 

Note 

If engine runs rough, indicating too rich a mix­
ture, briskly move mixture control lever through 
its full range of travel several times . This 
action should cause the engine to run smoothly. 
Occasionally dirt may become lodged under the 
mixture poppet valve in the carburetor causing 
an excessively rich mixture. 

ICAUT)ON\ 

Refer to Engine Fire During Start, Section III 
for procedure to follow in case of fire during 
starting engine. 

2-23. ENGINE GROUND OPERATION. 

1. Throttle - 800 rpm. Warm up engine for at least 
one minute. 

2. Throttle - 1200 rpm, continue warm-up until en­
gine accelerates smoothly. 

Note 

Warm - up the engine while taxiing to takeoff 
position to reduce engine time. 

3 . Auxiliary power - Disconnect (if used). 
4. Battery switch - ON. 

[~A~TI~NJ 

Do not turn battery switch ON until auxiliary 
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aircraft A A A A. Wing flap lever - Down (air­
craft A • ), flap setting 0°. 

2. Line up aircraft with runway. 
3. Throttle - OPEN, advance throttle slowly. 
4. Brakes -Released, avoid dragging brakes by keep­

ing heels on floor. 
5. ~aintain a tail-low attitude throughout the takeoff 

to avoid bouncing on rough fields. 
6. Fly aircraft off at approximately 55 mph, lAS . 

2-34. NORMAL TAKEOFF (SEAPLANE). 

1. Water rudder retraction handle - UP and hooked. 
2 . Throttle - Full OPEN. 

Note 

Apply full up elevator and get seaplane on float 
step by releasing stick back pressure after pri ­
mary bow wave moves aft of wing strut. Allow 
seaplane to accelerate to takeoff speed on step 
and to fly itself off. 

2- 35. MINIMUM RUN TAKEOFF (LANDPLANE) . 

1. Wing flap switch - FLAPS DOWN (aircraft A A 
and aircraft A A A A ). Wing flap lever - UP 
(aircraft A • ) flaps extended 30°. 

I WARNING a 
On aircraft A A and A A A A when ex­
tending or retracting the flaps visually observe 
the flaps for symmetrical operation at all times. 
If other than normal flap operation is noticed 
do not takeoff. 

2. Line up aircraft with runway. 
3 . Brakes - Hold. 
4. Throttle - OPEN, advance throttle slowly. 
5. Brakes - Release. 
6. ~aintain a tail low attitude and let aircraft fly it­

self off at takeoff lAS, shown in Takeoff Chart in Section 
X of this chapter . 

2-36. MINIMU~ RUN TAKEOFF (SEAPLANE). 

1. Water rudder retraction handle - UP and hooked. 
2. Wing flap switch - FLAP DOWN (aircraft A A 

and A). Wing flap lever - UP (aircraft A • ). Flaps 
extended 30°. 

3. Throttle - OPEN. 

2-6 

I WARNING' 

On aircraft A A and A when extending or 
retracting the flaps visually observe the flaps 
for symmetrical operation at all times. If other 
than normal flap operation is noticed do not 
takeoff. 

Note 

Apply full up elevator and get seaplane on float 
step by r eleasing stick back pressure after pri-

mary bow wave moves aft of wing strut. Pull 
seaplane off rather abruptly after minimum 
flying speed is obtained on step. 

2-37. OBSTACLE CLEARANCE TAKEOFF. 

1. Wing flap switch - FLAPS DOWN (aircraft A A 
and aircraft A A A A ). Wing flap lever - UP 
(aircraft A • ) flaps extended 30°. 

I WARNING' 
On aircraft A A and aircraft A A A A when 
extending or retracting the flaps visually observe 
the flaps for symmetrical operation at all times . 
If other than normal flap operation is noticed 
do not takeoff. 

2. Line up aircraft with runway. 
3. Brakes - Hold. 
4. Throttle - OPEN. 
5. Brakes - Released. 
6. ~aintain a tail-low attitude and let aircraft fly 

itself off at takeoff lAS shown on Takeoff Chart in Sec­
tion X of this chapter. 

7 . Climb at IAS shown on Climb Charts in Section 
X of this chapter until obstacle is cleared. 

2-38. OBSTACLE CLEARANCE TAKEOFF (SEAPLANE) . 

2-39. Execute a minimum run takeoff and climb at 
60 mph lAS until obstacle is clear. 

2-40. CROSSWIND TAKEOFF. 

1. Wing flap switch - FLAPS UP (aircraft A A 
and A A A A). Wing flap lever - Down (aircraft 
A • ) or us e minimum flap setting necessary for 
field length. 

I WARNING' 

On aircraft A A and all A A A A when ex­
tending or retracting the flaps visually observe 
the flaps for symmetrical operation at all times. 
If other than normal flap operation is noticed, 
do not takeoff. 

2. Throttle- OPEN. Advance throttle slowly . 
3. ~aintain a tail-high attitude to keep the aircraft 

on the ground until an airspeed well above takeoff air­
speed of approximately 55 mph lAS is reached. 

4. Pull aircraft off abruptly to avoid settling to the 
ground while drifting. 

2-41. NIGHT TAKEOFF (LANDPLANE). 

2-42. Execute a night takeoff in the same manner as 
a normal takeoff except for the following: 

1. Directional and attitude gyros - UNCAGE, adjust 
after aircraft is aligned for takeoff. 

2. Landing light switch- ON (if desired). 
3 . Landing light switch - OFF (if used) after a safe 

a ltitude and airspeed are reached. 

A Air craft 53-8068 and on and a i rc ra ft modifi ed per TMI-Il-19A-247 

• Aircraft 50 -1327 th ru 53-8067 except o ircrofl modi fi ed pe r TM1-H-19 A-247 
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2-43. NIGHT TAKEOFF (SEAPLANE). 

2-44. Execute a normal takeoff with the addition of the 
following steps: 

1. Landing light switch - ON (if desired). 
2. Landing light switch - OFF (if used) after a safe 

altitude and airspeed are reached. 

2-45. AFTER TAKEOFF. 

1. Throttle - Retard, 2300 rpm or less (aircraft A 
A A A ) . 24 inches manifold pressure or less 
(aircraft A ) . 

2. Propeller control lever - DECREASE, 2300 rpm 
or less (aircraft A ). 

3. Wing flap switch - FLAPS UP (aircraft A.& and 
A A A A ) . Wing flap lever - Down (aircraft 
A • ) (if used), after a safe altitude and airspeed 

have been reached. 

!WARNING' 

On aircraft A .& and aircraft A A A A, 
when extending or retracting the flaps, visually 
observe the flaps for symmetrical operation 
at all times. If other than normal flap opera­
tion is noticed, land as soon as possible. 

4. Elevator trim tab control wheel - Adjust. Trim 
aircraft for climb attitude . 

5. Auxiliary fuel pump switch - OFF. 

2-46. Cl.JMB. Aircraft A A A A. 

2-47. The speed for best rate of climb is 65 mph lAS 
when the engine speed is limited to 2300 rpm. However, 
normal climbs at 80 mph lAS and 2300 rpm are recom­
mended for best engine cooling . The speed for best 
angle of climb is approximately 60 mph lAS at full throt­
tle. For additional climb data, see Climb Chart in 
Section X of this chapter . 

2-48. CIJ~B. Aircraft A . 

2-49. If maximum climb performance is desired, use 
full throttle, 2300 rpm, and 83 mph lAS at sea level, 
decreasing speed to 77 mph lAS at 10, 000 feet. How­
ever normal climbs at 90 mph lAS, 24 inches of mani­
fold pressure and 2300 rpm are recommended for best 
engine cooling. The speed for best angle of climb is 
approximately 60 mph lAS at full throttle. For ad­
ditional climb data, see Climb Chart in Section X of 
this chapter . 

2-50. CRUISE CHECK. 

1. Power s etting - Select. See data in Section X . 
2. ~ixture control lever - LEAN. Lean mixture in 

accordance with procedure listed in Section VII. 

2-51. Fl.JGHT CHARACTERISTICS. 

2-52. Refer to Section VI for information on aircraft 

A. Airc rolt 53 -8068 and o n ond aircraft mo difi ed per TMI -Il-19A-2A7 

• Ai rcraft 50 -1327 thru 53-8067 eAcept aircraft modified per TMI -1L -19A-2.C7 

flight characteristics. 

2-53. SYSTE~ OPERATION. 

2-54. Refer to Section VII for additional information 
regarding the operation of aircraft systems. 

2-55. DESCENT AND PRE-LANDING CHECK. 

1. ~ixture control lever - RICH (before starting 
descent). 

2. Propeller control lever - INCREASE RP~. A 
3. Carburetor air control lever -HEAT (ALTERNATE 

AIR on aircraft A A A) if icing conditions exist. 
4. Throttle - CLOSED. 
5. Elevator trim tab control wheel - NOSE UP, es­

tablish normal glide at 80 mph lAS and trim. 
6. Throttle- OPEN then CLOSED, clear engine every 

30 seconds. 

Note 

Opening and closing of the throttle during descent 
prevents the engine from loading up and fouling 
the spark plugs. 

7. Fuel selector valve handle - Fullest tank. 
8. Shoulder harness and seat belt - Check. 

2-56. TRAFFIC PATTERN CHECK. 

1. Auxiliary fuel pump switch - ON. 
2. Propeller control lever - INCREASE RP~, check 
A. 
3. Carburetor air control lever- HEAT (ALTERNATE 

AIR on aircraft A A A ), check. 

2-57. LANDING. 

2-58. NOR~AL LANDING (LANDPLANE). 

2-59. The normal landing technique as listed below 
will produce the results as stated in the Landing Charts 
in Section X of this chapter . Sideslips can be safely 
executed during approach with the wing flaps down and 
either a wheel or three point landing may be executed. 
Refer to figure 2-3 for typical landing pattern and rec­
ommended procedures. Refer to section ill for emer­
gency landing procedures. 

IWARNINGl 

Use caution when operating the brakes from 
the rear seat if the rear pedals are not equipped 
with locking pins. (See figure 1- 13.) On aircraft 
A not equipped with the locking pins, the rud­
der pedals are held in upward position only by 
the rudder r eturn springs. Hard toe pressure 
downward on the pedals, especially if the pedals 
are out of the neutral position when the brakes 
are applied, may cause folding of the pedals 
to the stowed position. 

!CAUTION\ 

The control stick should be held full back at a ll 
times when using brakes to avoid nosing over. 

2-7 
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TYPICAL 

LANDING PATTERN 
LOWER WING FLAPS TO 30° 
ESTABLISH 80 TO 85 MPH lAS 
GLIDE 

-~-' 
Ji .. 

/ 
/ 

/ 
/ ; . 

/ 

/. 

I 

I 

I 

I 

I 
I 

/ 

MAKE TURN INTO 
FINAL APPROACH 

AT 300FT. 

LOWER WING 
FLAPS TO 60° 

ESTABLISH 
70 TO 75 MPH lAS 
GLIDE ON 
FINAL APPROACH 

ENTER PATIERN 
AT 800FT. 

MAINTAIN ALTITUDE 
AT 100 MPH lAS ON 
DOWNWIND LEG AND 
PERFORM TRAFFIC 
PATTERN CHECK 

I Figure 2-3. 

1. Wing flaps switch - FLAPS DOWN (aircraft A A , 
and aircraft A A A A). Wing flaps lever - UP 
(aircraft A • ). Extend flaps 30° prior to turning 
on fina l approach. Use 60° wing flaps or as desired 

,& Aircrolt 53-9068 and "on. 9nd ai rc ra ft modified per TM1 -1l-19A -247 

• Aircr.oh 50-1327 thru 53 -8067 e xcept airc ra ft modi fi ed per TM1-1L-19A.247 
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a nd hold a 75 mph lAS glide on final appr oach. 

!WARNING a 
On aircraft A A and aircraft A A A A , 
when extending or retracting flaps, visually 
observe the flaps for symmetrical operation. 
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I~AUTION\ 

Do not exceed maximum recommended airspeed 
limit for flap extension. 

2. Execute a three- point landing. 
3. Turn off runway before performing after landing 

check . 

2-60. NORMAL LANDING (SEAPLANE). 

2-61. Enter the landing pattern at 800 feet. ~aintain 
altitude at 100 mph lAS on the downwind leg, then close 
the throttle to idle rpm when entering the base leg. 
On the base leg, lower wing flaps to 30° and establish 
an 80 mph lAS glide. Make a turn into the final ap­
proach at 300 feet. Use wing flaps as desired and es­
tablish a 70 mph lAS glide on the final approach. Exe­
cute a tail-low landing. 

2-62. CROSS WIND LANDING. 

1. Wing flaps switch - FLAPS DOWN (aircraft A & 
and aircraft A A A A ). Wing flap lever - UP 
(aircraft A • ). Use minimum flap setting for field 
length. 

!WARNING a 
On aircraft A & and aircraft A A A A , 
when extending or retracting the flaps, visually 
observe the flaps for symmetrical operation. 
operation. 

2. Use either wing-low, crab, or combination method 
of drift correction. 

3. Either a three-point or wheel landing may be used. 
4. Turn off runway before performing after landing 

check. 

2-63. WNI~~ RUN LANDING (LANDPLANE). 

1. Wing flaps switch - FLAPS DOWN (aircraft A & , 
and A A A A ). Wing flaps lever - Up (aircraft 
A • ) . Extend flaps to 60 o. 

I WARNING a 
On aircraft A & and aircraftA A A A , 
when extending or retracting the flaps visually 
observe the flaps for symmeterical operation . 

2. Maintain power-off glide speed as shown on Land­
ing Chart in Section X of this chapter . 

3. Begin flare at approximately six feet and execute 
a three-point landing. 

4. Upon contact with the ground apply heavy brak­
ing, releasing brakes gradually as speed decreases. 

5. Turn off runway before performing after landing 
check. 

2-64. WNI~~ RUN LANDING (SEAPLANE). 

1. Wing flaps switch - FLAPS DOWN (aircraft A & 
A ). Wing flaps lever - Up (aircraft A • ). Use 

full wing flaps with power off. 

!WARNING a 
On aircraft A & and aircraft A, when extend­
ing or retracting the flaps, visually observe the 
flaps for symmetrical operation. 

Note 

e Keep glide speed at 70 mph lAS until ob­
stacle is cleared. Begin flare at approximately 
six feet and execute a tail-low landing. Upon 
contact with water, hold full up elevator. 
e Under calm water condition, a low rate­
of-descent should be established and the sea­
plane flown into the water. 

2-65. NIGHT LANJ)ING (LANDPLANE) . 

1. Approach with power to reduce the rate of descent. 
2. Landing light switch - ON (if desired). 
3. Wing flap switch - FLAP DOWN (aircraft A & 

and aircraft A A A A). Wing flap lever - Up 
(aircraft A • ). Use minimum flap setting for field 
length. 
4. Establish glide at 70-80 mph lAS. 
5. Execute either three-point or wheel landing, clos­

ing the throttle upon contact with the ground , 

Note 

If landing is being performed without landing 
light, a wheel landing will allow a lesser rate 
of closure with the ground and improved visi­
bility. 

6. Clear runway before performing after landing check. 

2-66. NIGHT LANDING (SEAPLANE). 

1. Landing light switch- ON (if desired) . 
2. Wing flap switch - FLAPS DOWN (aircraft A & 

and aircraft A A A A). Wing flap lever - Up 
(aircraft A • ). Use 0° to 45 o flaps as desired. 

Note 

Use a power approach at 75 to 80 mph lAS and 
execute a slightly tail-low landing . Close the 
throttle upon contact with the water . 

2-67. AITER LANDING. 

1. Wing flaps switch - FLAPS UP (aircraft A & 
and aircraft A A A A). Wing flaps lever -Down 
(aircraft A • ). 
2. Carburetor air lever - RAM F1LTERED AIR. 
3. Auxiliary fuel pump switch- OFF. 

2-68 . POST FLIGHT ENGINE CHECK. 

2-69. After the last flight of the day, make the follow-

A Aircra ft 53-8068 and on and aircra f t mod i fied per TMI-IL-19A -247 

• Aircraft 50-1327 thr u 53 -8067 except ai rc r a ft modifie d per TMI -ll-19A-247 
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ing engine checks and enter any discrepancies on DD 
Form 781. 

1. Brakes - Hold. 
2. Throttle - 1700 rpm. 
3. Ignition system - Check. Move the ignition switch 

from BarH to L and observe drop in rpm, move switch 
back to BarH tmtil rpm returns to 1700 and move switch 
toR and observe drop in rpm and return switch to BOTH. 
(Maximum allowable rpm drop is 100 rpm). 

The ignition system check will not be reliable 
if magneto ground trouble exists. 

4. Ignition switch- Check. At 700 rpm turn ignition 
switch to OFF position momentarily (as rapidly as 
possible) and observe that engine completely ceases 
firing. On aircraft A A with engine operating a t 
700 rpm, turn emergency magneto switch OFF momen­
tarily and observe that engine completely ceases firing. 
Return switch to ON. 

5. Throttle - CLOSED. The engine should idle at 
approximately 500 rpm. 

2-70. STOPPING ENGINE. 

1. Radio and pitot heat switches - OFF. 
2. Throttle - 900 rpm, for one to three minutes to 

cool engine.) 
3. Throttle - 1300 rpm. 
4. Mixture control lever - IDLE CUT -OFF. 
5. Ignition switch- OFF. 

2-10 

6. Battery switch - OFF, (after engine stops). 
7. Fuel tank selector valve handle- FUEL OFF. 

2-71. BEFORE LEAVING THE AIRCRAFT. 

1. Switches - OFF, (except generator switch). 
2. Control and parking brake lock- LOCKED. 

Note 

The controls lock will lock the rudder, ailerons, 
and elevator in neutral position and also applies 
the parking brake. 

3. Carburetor air control lever- RAM FILTERED AIR. 
4. Directional and attitude indicator - CAGE. 
5. DD Form 781 - Comments, (if any). 

Make appropriate entries in the DD Form 781 
covering any limits in the Manual that have 
been exceeded during the flight. Entries must 
also be made when in the pilot's judgement the 
aircraft has been exposed to unusual or excessive 
operations such as hard landings, excessive 
braking action during aborted takeoffs, long 
and fast landings and long taxi runs at high 
speeds, etc. 

6. Windows and door - CLOSED. 
7. Pi tot tube cover - Installed. 
8. Wheels - Chocked. Tie-down aircraft if necessary. 

• 
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S:ECTIO~ III CHAPTER 2 

EMERGENCY PROCEDURES 

3-1. ENGINE FAILURE. 

3-2. Engine failures fall into two main catagories; 
those occurring instantly, and those with ample indi­
cation prior to failure. The instant failure is rare and 
usually occurs only if ignition or fuel flow fails com­
pletely. ~ost engine failures are gradual and afford 
the alert pilot ample indication that he may expect a 
failure. An extremely rough-rwming engine, loss of 
oil pressure, excessive cylinder head temperature 
under normal flight conditions, and fluctuating rpm 
are indications that a failure is imminent. When in­
dications point to an engine failure, the pilot should 
make a landing immediately. 

3-3. ENGINE FAILURE DURING TAKEOFF. 

If malfunction occurs when the remaining runway is 
insufficient for stopping, and the nature of malfunction 
will permit flight, continue takeoff, circle field and 
land immediately. If malfunction occurs when there 
is sufficient runway for stopping or is of such a nature 
as to make flight impossible, proceed as follows: 

1. Throttle - CLOSED. 
2. Brakes - Apply. 
3. ~ixture control lever -IDLE CUT-OFF. 
4. Ignition switch- OFF. 
5. Battery switch- OFF. 
6. Ground loop to avoid obstacles. 
7. Get clear immediately when aircraft has come 

to a stop. 

3-4. ENGINE FAILURE AFTER TAKEOFF. 

If engine fails immediately after takeoff, proceed as 
follows: 

1. Nose down quickly to maintain a 75 mph lAS glide. 
2. ~ixture control lever -IDLE CUT-OFF. 
3. Fuel selector valve handle - FUEL OFF. 
4. Battery switch - OFF (unless wing flaps, lights 

or radio are needed). 

1'-W:-;-A~R~N~I=-=-N-:-::G:::-.a 
Land straight ahead, changing direction only 
enough to miss obstacles. Don't try to turn 
lnck to the field; making a crash landing straight 
ahead with the aircraft under control is much 
better than turning back and taking a chance of 
an uncontrolled roll into the ground. 

3-5. ENGINE FAILURE DURING FLIGHT. 

If the engine fails during flight: 
1. Lower nose as speed drops to establish a 75 mph 

lAS glide. 

2. Select best possible area for landing. 
3. Fuel selector valve handle - Fullest tank. 
4. ~ixture control lever -RICH. 
5. Propeller control lever - INCREASE RP~. A 
6. Auxiliary fuel pump switch- ON. 

If the above corrective action has been taken and the en­
gine does not restart, shutdown as follows and make a 
forced landing if possible; otherwise, bailout. 

1. Auxiliary fuel pump switch - OFF. 
2. ~ixture control lever -IDLE CUT-OFF. 
3. Throttle - CLOSED. 
4. Propeller control lever - DECREASE RP~. A 
5. Ignition switch - OFF. 
6. Generator switch- OFF. 
7. Fuel selector valve handle- FUEL OFF. 
8. Battery switch- OFF. (Unless wing flaps, lights 

or radio are required. ) 

3-6. ENGINE RESTART DURING FLIGHT. 

If the source of trouble has been determined and cor­
rective action has been taken and there is still sufficient 
altitude to restart the engine, proceed as follows: 

@~~TION\ 

The engine should not be restarted unless it can 
be determined that it will be reasonably safe to 
do so. 

1. Lower nose and establish normal glide, 75 mph lAS. 
2. ~ixture control lever - IDLE CUT-OFF. 
3. Throttle - OPEN (for a few seconds to clear en-

gine) . 
4. Throttle - OPEN (1/4 inch). 
5. Propeller control lever - INCREASE RP~. A 
6. ~ixture control lever - RICH. 
7. Battery switch - ON. 
8. Auxiliary fuel pump switch- ON. 

Note 

If propeller is not windmilling, attempt restart 
by engaging starter while losing altitude down 
to approximately 500 feet. 

Should this procedure fail to restart the engine, shut 
down as follows: 

1. Auxiliary fuel pump switch- OFF. 
2. ~ixture control lever - IDLE CUT-OFF. 
3. Throttle -CLOSED. 
4. Propeller control lever - DECREASE rpm. A 
5. Ignition switch - OFF. 
6. Generator switch - OFF. 
7. Fuel selector valve handle - FUEL OFF. 
8. Battery switch - OFF. (Unless wing flaps, lights 
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or radio are required.) 

3-7. MAXIMUM GLIDE. 

If the engine fails during flight, maximum gliding dis­
tance can be obtained by maintaining the airspeed shown 
on figure 3-1. To establish maximum glide path, pro­
ceed as follows: 

1. WiJl?i flaps switch - FLAPS UP {aircraft A A and 
aircraftA A A A ). Wing flaps lever- Down (air­
craft A • ). 

2. Propeller control lever - DECREASE RP~ A. 
3. Establish a 75 mph lAS glide. Do not attempt to 

stop propeller from windmilling. The altitude lost 
trying to stop the propeller more than offsets the addi­
tional performance gained with the propeller stopped. 

4. Trim aircraft to maintain optimum glide speed . 

A Airc raft .S l -8068 and on o nd ai rcraft mod ified pe r TMI -ll -19A -2~7 

• Aircraft 50 -1327 thfu 53 -8067 e xce pt airc raft modified pe r TMI -Il -19A-2~7 

3-8. LANDING WITH ENGINE INOPERATIVE. 

3-9. A full wing flaps, three-point landing is recom­
mended on rough ground. 

3-10. PROPELLER FAILURE. Aircraft A A A A. 

1. Throttle -CLOSED. 
2. Mixture control lever -IDLE CUT-OFF. 

Note 

At a safe altitude, nose up to decrease speed 
quickly, thereby stopping propeller rotation and 
vibration. Establish normal glide and follow in­
structions for engine failure in flight procedure. 

3-11. PROPELLER FAILURE. Aircraft A. 

If the linkage of the propeller governor fails, a spring 

MAXIMUM GLIDE DISTANCE 
1~~----------------------r------------------------r------------------~ 

1-
w 

9000 

8000 

FLAPS UP 

PROPELLER WINDMILLING 

BEST GLIDE 

SPEED 75 MPH (IASJ 

~ 6000~----------------------+-----------~ 

z 
w sooot-----------------------+-~ 
0 
::::> 
I-

~ 4000~------------------~~~ 
< 

Sea level 

0 5 10 

GROU NO DISTANCE STATUTE MILES 

Figure 3-1. 
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on the governor automatically sets the governor to con­
trol the propeller in full INCREASE RPM (2600 rpm). 
If a failure of the propeller governor occurs and the 
propeller goes into low pitch (high rpm), . resulting in 
a runaway propeller, proceed as follows: 

Prompt corrective action is essential. 

1. Throttle - CLOOED, to maintain rpm within limits 
(2600 rpm). 

2. Pull aircraft up into climb to decrease airspeed 
and increase load on propeller. 

3. Propeller control lever - Manipulate in an attempt 
to restore governing. 

4. If governing cannot be restored, sufficient power 
~s available to maintain flight. 
Propeller governor failure resulting in the propeller 
going into high pitch (low rpm) is rare, however, if this 
type of failure occurs proceed as follows: 

1. Throttle - CLOOED. Adjust to the lowest manifold 
pressure which will sustain flight. 

2. Wing flap switch -FLAPS UP (aircraft A &and 
aircraft A A. A A ), wing flap lever -Down (air­
craft A • ) . Sufficient power is available at low al­
titudes to maintain flight with flaps retracted. 

3. Land as soon as practical. 

3-12. FIRE. 

3-13. ENGINE FIRE DURING START. 

l · If fire is located in the air induction system during 
ground operation proceed as follows: 

1. Throttle - OPEN. 
2. Continue engine cranking. The fire may be sucked 

through the engine and extinguished. 
3. If fire is not extinguished, move mixture control 

lever to IDLE CUT-OFF. 
4. Auxiliary fuel pump switch - OFF. 
5. Fuel selector valve handle - FUEL OFF. 
6. Ignition switch - OFF. 
7. Battery switch - OFF. 
8. Exit from aircraft and attempt to extinguish fire 

with hand fire extinguisher. 

3-14. ENGINE FIRE DURING FLIGHT. 

1. Cabin heat control !mobs - IN (to prevent smoke 
from entering cabin). 

2. Mixture control lever - IDLE CUT-OFF. 
3. Fuel selector valve handle - FUEL OFF. 
4. Ignition switch- OFF. 
5. Battery switch - OFF. 
6. Do not attempt to restart engine after fire goes out. 
7. Make an emergency landing or bailout. 

3-15. FUSELAGE FIRE. 

1. Battery switch - OFF. 
2. All ventilators - CLOSED (to eliminate drafts). 
3. Use hand fire extinguisher if possible. 
4. If fire cannot be extinguished, land as soon as pos -

A Aircraft 53 -8068 ar.d on and aircraft modified per TM1-I l -19A. 247 

• Aircraft 50-1327 thru 53-8067 e7>cept aircraft modified per TMI -1l-19A-247 

sible or bailout. 

!WARNING a 
When using fire extinguisher in closed cabin 
ventilate cabin immediately after fire has been 
extinguished. 

3-16. WING FIRE. 

1. Landing light switch- OFF. 
2. Navigation light switch - OFF. 
3. Pitot heat switch- OFF. 
4. Slip aircraft away from burning wing in effort to 

extinguish flames. 
5. Land as soon as possible or bailout. 

3-17. ELECTRICAL FIRE. 

Circuit breakers isolate most el_ectrical circuits and 
automatically interrupt power to prevent a fire when a 
"short" occurs. If necessary, however, turn generator 
and battery switches OFF to remove power from all 
electrical equipment and land as soon as possible. If 
electrical power is essential, as· during instrument 
flight, an attempt to identify and isolate the shorted 
circuit may be feasible. This can be accomplished as 
follows : 

1. Battery switch- OFF. 
2. _Generator switch - OFF, turn off all remaining 

switches (except ignition) . 
3. Generator switch - ON, if generator circuit is 

shorted r eturn switch to OFF. 
4. Battery switch - ON. 
5. Individually turn each circuit on again, allowing a 

short period of time before proceeding to the next, until 
the s horted circuit is identified. 

3-18. SMOKE AND FUME ELIMINATION. 

1. Make sure fire is either extinguished or will not be 
aggravated by draft. 

2. Cabin heat control !mob - IN. 
3. Defroster and pilot heat control !mob - IN. 
4. Open pilot's window (under 120 mph). 
5. If smoke r emains dense enough to impair further 

flight, land as soon as possible or bailout. 

3-19. LANDING EMERGENCIES (except ditching) . 

3- 20. LANDING ON ROUGH TERRAIN. 

1. Open windows and crack door open slightly. 
2. Rear instrument panel - Flight position (aircraft 

IT A and A). 
3. Safety belt and shoulder harness - Fastened. 
4. Shoulder harness inertia lock lever - LOCKED. 

~~~UTION\ 

Before locking shoulder harness, turn off all 
switches not readily accessible with harness 
locked. 

5. Wing flap switch - FLAPS DOWN (aircraft A & 
and aircraft A A. A A ). Wing flap leve r - Up 
(aircraft A. • ). Fully extended flaps. 

3-3 
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6. Battery switch - OFF (on approach). 
7. Throttle - CLOSED. 
8. ~ixture control lever- IDLE CUT-OFF. 
9. Fuel selector valve handle - FUEL OFF. 
10. Land fully stalled, tail low. 
11. Fold rear instrument panel back against left side 

and latch locking arm to side (aircraft IT A and air­
craft A). 

Note 

Rear seat crew member should exit through 
the door first or use side window. It is easier 
to exit out the door from the rear compartment 
with the front seat forward. After the rear 
seat crew member exits, the front cr ew member 
can slide his seat aft to exit. If door is jammed 
shut, turn door emergency -release handle clock­
wise and push door outward. If this is imprac­
ticable, exit through the side windows. On air­
craft A A the crew member in the f ront seat 
should exit through the door first. The crew 
member in the rear seat can then kick the seat 
emergency release peda l to unlock the front 
seat, push the seat forward, and exit through 
the door. 

3-21. LANDING WITH FLAT TIRE . 

If a tire is flat at the time of landing or if a blowout 
occurs during the landing roll, be alert for possible 
gr ound loop toward side having flat tire and proceed as 
follows: 

1. Wing flaps switch - FlAPS DOWN (aircraft A .& 
and aircraft A A. A A ). Wing flaps leve r - Up 
(aircraft A • ). Fully extended flaps. 

s ide of the flat tire . 
3. ~aintain directional contr ol with steerable tail 

wheel and with braking action on good whee l. 
4. Shut down engine as a fire precaution in case of 

a ground loop. 

3-21. E~ERGENCY ENTRANCE. 

3-22. To gain emergency entrance into the cabin, turn 
door handle to release door and window. If unsuccess­
ful, entrance can also be gained by kicking in any of the 
cabin windows. (See figure 3-2. ) 

3-23. DITCIDNG. 

The a ircraft should be ditched only as a last resort. 
Since all emergency equipment is carried by the cr ew 
members, there is no advantage in riding the aircraft 
down. However , if ditching is unavoidable, proceed as 
follows: 

1. Follow r adio distress procedures . 
2. See that no equipment will foul you when you leave 

the aircraft. Remove r adio head set. 
3. Rear instrument panel - STOWED (if crew member 

is aboard), otherwise secure panel in flight position. 
4. Unbuckle parachute, but make sure that the life 

raft is still fastened to you; tighten and lock safety belt 
and shoulder harness . 

Before locking shoulder harness, turn off a ll 
switches not readily accessible with harness 
locked. 

A Aircraft 53-8068 and on and a ircraft modif ied per TM1.1l-19A -2~7 

• Aircraft 50-1327 thr u 53-8067 except aircraft modified per TM1-1l -19A-2A7 

EMERGENCY EXITS, ENTRANCES, AND EQUIPMENT 

NOTE: All ex it points may also be used 

as emergency en trance points. 

- GROUND 
EMERGENCY EXITS 

-

AIR AND GROUND 

EMERGENCY EXITS 

~--EMERGENCY DOOR RELEASE HANDLE 

Figure 3-2. 

• 
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BAIL-OUT 

3 RADIO HEADSET- REMOVE. 
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1 REDUCE SPEED AS MUCH AS POSSIBLE 
AND TRIM AIRCRAFT TO FLY HANDS­
OFF TO UNINHABITED AREAS. 
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2 SAFETY BELTS AND SHOULDER 
HARNESS- UNFASTEN. 

4 REAR INSTRUMENT PANEL-STOWED 
POSITION (IF REAR COMPARTMENT IS 
OCCUPIED, AIRCRAFT A AND A ). 

5 DOOR WINDOW-. OPEN. ENGAGE IN 
RETAINING STUD ON UNDER SIDE OF 
WING. 

6 EMERGENCY DOOR RELEASE HANDLE­
TURN CLOCKWISE. KICK DOOR OUT. 

j;-C-AU-T-IO~N--,\ 

Only back sty le par achutes should be 
wom on flights in tltis type of aircraft. 
If back style parachute assemblies, 
Part No. 50C7024-11 or-12 only are 
available, tail out must be accomplished 
at a minimum altitude of 750ft . Above 
the terrain. 

7 ON AIRCRAFT AAA REAR SEAT CREW 
MEMBERS SHOULD EXIT FIRST BY 
DIVING OUT AND DOWN THROUGH 
DOOR OPENING. 

8 THE FRONT SEAT CREW MEMBER 
SHOULD SLIDE SEAT BACK AND EXIT 
BY DIVING OUT AND DOWN. 

NOTE 

It is easier to exit out the door from 
the r ear compartment with the front 
seat forward . After the rear seat 
crew member exits, the front seat 
crew member can s lide his seat aft 
to exit. 

Figure 3- 3 . 

9 ON AIRCRAFT AA THE CREW MEMBER 
OCCUPING THE FRONT SEAT SHOULD 
EXIT FIRST DURING BAILOUT. THE REAR 
CREW MEMBER CAN THEN KICK THE 
FRONT SEAT EMERGENCY RELEASE 
PEDAL. TO UNLOCK THE FRONT SEAT, 
PUSH THE SEAT FORWARD, AND EXIT 
BY DIVING OUT AND DOWN THROUGH 
THE DOOR OPENING. 

3- 5 



5. Door window and pilot side window- OPEN. En­
gage windows in retaining studs on under side of wing. 

6. Aft side windows - OPEN (if rear crew member is 
aboard). 

7. Wing flaps switch - FLAPS DOWN (aircraft A A 
and aircraft A A ·A A ). Wing flaps lever - ,Up 
(aircraft A • ). Fully extended flaps. 

8. Battery switch - OFF. 
9. Make normal approach with power, if possible, 

and flare out to normal landing attitude. Touchdown 
just above stalling speed with tail low. Unless wind 
is high or sea is rough, plan approach heading parallel 
to any uniform swell pattern and try to touch down along 
wave crest or just after crest passes. If wind is as high 
as 25 knots or surface is irregular, the best procedure 
is to approach into the wind and touch down on the fal­
ling side of wave. 

10. Just before impact, turn ignition switch- OFF. 
11. Make an immediate exit through the window as 

aircraft may sink rapidly. 

3-24. BAILOUT. 

3-25. Refer to figure 3-3 for bailout procedures. 

3-26. FUEL SYSTEM FAILURE. 

3-27. In event of engine fuel pump failure, turn auxi­
liary fuel pump switch ON. The pump will develop 
normal fuel pressure . A landing should be made at 
the nearest base. 

' 

3-6 

3-28. ELECTRICAL POWER FAILURE. 

3-29. If a complete electrical failure occurs, or if it 
becomes necessary to turn the battery and generator 
off, a landing should be made as soon as practical. 
The auxiliary fuel pump, wing flaps on aircraft A A 
and aircraft A A A A, fuel low pressure warn­
ing light on aircraft A and oil temperature gage will 
be inoperative. Instrument flying will be dangerous, 
as all radio communication equipment will be inop­
er ative. 

3-30. GENERATOR FAILURE. 

3-31. If the generator is inoperative, the battery is sup­
plying all the current to the electrical system. Conserve 
the battery by immediately turning off all non-essential 
equipment and check generator circuit breaker. Land 
as soon as possible and have system checked. 

3-32. FLIGHT CONTROL SYSTEM FAILURE. Air­
craft A A and A A A A . 

3-33. If other than normal flap operation is noticed 
during operation of flaps, immediately release the 
wing flap switch, which is spring-loaded to the neutral 
or OFF position. Attempt to equalize the flap setting 
and land at nearest available airfield as soon as possible. 

A. Aiteroft 53 -8068 and on a nd air craft modified per TMI -1l-19A-247 

• Aircraf t S0 -1327 thru 53-8067 eAcepl airc r a f t modif i ed per TMI -H -19A-247 
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S:EJCTIO~ III.1 .CHAPTER 2 

SIGNAL ELECTRONIC EQUIPMENT CONFIGURATION 

3.1 -1 . GENERAL. 

3. 1-2. This section of the manual describes the stand­
ard signal electronic equipment configuration installed 
in Army 1fodels L -19A, L-19E, TL-19A, TL-19E and 
TL-19D aircraft; Serial number 50-1327 through 57-
6277 . It includes a description of the signal electronic 
equipment included in the configuration, their technical 
characteristics, capabilities and location, operation 
under normal and emergency conditions, and pilot's 
pre -flight and post flight checks. 

3.1-3. FORMS AND RECORDS. 

3 .. 1-4. The following list of forms and records are 
required for use by personnel in the performance of 
prescribed operations. 

1 . Unsatisfactory Equipment and Electronic Failure 
Reports. 

a. Fill out and forward DD Form 787-1 (Electronic 
Failure Report) to the Commanding Officer, U.S. 
Army Signal Equipment Support Agency, Fort 1fon­
mouth, N.J., as prescribed in AR 700-39. DD 
Form 787-1 will be used only to report failures of 
Radio Set AN/ ARC -44 and Direction Finder Set 
AN/ ARN -59. All other s ignal equipments will be 
reported on DD Form 468. 
b. For all signal equipments except those specified 
above, fill out and forward DD Form 468 (Unsatis­
factory Equipment Report) to the Commanding Of­
ficer, U. S. Army Signal Equipment Support Agen­
cy, Fort Monmouth, N. J . , as presc ribed in AR 
700-38 . 

2 . Report of Damaged or Improper Shipment. Fill 
out and forward DD Form 6 (Report of Damaged or 
Improper Shipment) as prescribed in AR 700-38. 
3. Maintenance Forms. 

a. P eriodic inspection check sheet. Fill out the 
Periodic -Inspection Check Sheet in accordance with 
the instructions on the check sheet. 
b. Work Order Form DA-811. Fill out Work Order 
Form DA-811 in accordance with instructions on the 
form. (The maintenance officer or his represent­
ative will enter on the work order the items to be 
removed for bench tests and alignment.) 
c . DD For m 781-2. On completion of the periodic 
inspection, fill out DD Form 781-2 {Aircraft Flight 
Report and Maintenance Record) in the aircraft 
record book . 

4. DD Form 780-1 Aircraft Inventory Record Inventory 
List 
5. DD Form 780-2 Aircraft Inventory Record Shortages 
6. DD Form 780 -3 Aircraft Inventory Record Certifi­
cation and Record of Transfers 
7. DD Form 781-1 Aircraft Flight Report and Mainten-

ance Record 
8. DD Form 781 -3 Aircraft Flight Report and Mainten­
ance Record - Delayed Correction and Discrepancy List 
9. DD Form 781-4 Aircraft Flight Report and Main ­
tenance Record -Aircraft General Data 
10. DD Form 781-5 Aircraft Flight Report and 1fain­
tenance Record - Accessories Data 
11. DD Form 781 -6 Aircraft Flight Report and Main­
tenance Record - Aircraft Summary 
12. DD Form 781-7 Aircraft Flight Report and Main­
tenance Record - General 1fission Classifications -
1fission Symbols 
13 . DD Form 829 Historical Record for Aeronautical 
Equipment 
14. DD Form 829 -1 Historical Record - Technical 
Instructions Compliance Record 
15. DD Form 829-2 Historical Record -Significant 
Historical Data 

3.1-5. RADIO SET AN/ ARC-60 . Applicable to 

L-19 AIRCRAFT H AVING AN/ARC fiJ R ADIO SET AN/ ARC 60. 
RADIO in stal led. 

3.1-6. PURPOSE AND USE. 

3 .1 -7. Radio set AN/ ARC -60 has a l ine -of -sight range 
of approximately 55 to 60 miles at 5000 feet and is used 
for ground-to-ai r and air -to -air voice communication. 
It provides crystal-controlled, amplitude -modulated 
(AM) transmiss ion on a maximum of 16 channels; the 
receiver can be tuned to the transmitting frequency. 
The frequency range is 228 to 258 megacycles. 

3.1-8. TECHNICAL CHARACTERISTICS. 

Frequency range 
Transmitting channels 
Crystal holder . 
Type of modulation . 
Type of transmission 
Distance Range: 

Transmitting 

Receiving 
Transmitting power 

output 
Receiving 

sensitivity 

Antenna 

Power required . 

228 to 258 megacycle. 
16(8 per transverter). 

Type HC-6/ U. 
Amplitude. 

Voice. 

55 to 60 miles at 5000 
feet altitude. 

Line-of-sight distance. 

. 1/ 2 watt. 

. 7 microvolts for 10 mw 
output with 10 db sig­
nal-plus -noise to 
noise ratio . 

. Quarter-wave, base­
fed, inver ted-L whip 

6. 8 amperes. 

3.1-1 
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3.1-9. NOMENCLATURE AND CO~~ON NAMES. 

Radio Set AN/ ARC -60 
Frequency Converter­

Transmitter CV -431/ AR 
Radio Receiver R-508/ ARC 
Radio Set Control 

C-1917/ AR 
Oscillator -Relay 0-423/ AR 
Dynamotor DY-86/ARN-30 
Relay-Switch RE-275/AR. 
Relay unit ARC Type 

K-19A A. . 
Electrical Equipment Rack 
~T -1140/ ARC 

~ountlng ~T -1677 I AR 
Antenna AT-701/AR. 
~ounting ARC Type 

M-20 A . . . 

mmon Name 

Radio set. 

Transverter 
Receiver 

Control unit 
Oscillator -relay 
Dynamotor 
Antenna relay 

Control unit relay 

Equipment rack 
~ounting 
Antenna 

Rela mounting 

3.1-10. COMPONENTS OF RADIO SET AN/ ARC-60. 

3.1-11. Refer to figure 3. 1-2 for location of the Radio 
Set AN/ ARC-60 components within the aircraft . 

1 

2 

1* 
1 
1 
1 
3 

1 
7 
1A 
1A 

Items 

Radio Receiver R -508/ ARC; includes 
Dynamotor DY -86/ ARN -30 

Frequency Converter-Transmitter 
CV-431/ AR 

Radio Set Control C -1917/ AR 
Oscillator'-Relay 0-423/ AR 
Relay-Switch RE-275/ AR 
Antenna AT-701/AR 
Electrical Equipment Rack 
~T-1140/ARC 

Mounting ~T-1677/AR 
Crystal ARC -17142 
Relay Unit ARC Type K-19A 
~ounting ARC Type M-20 

*On aircraft A two control units, C-1917/ AR, are 
required. 

3.1-12. DESCRIPTION OF RADIO SET AN/ ARC -60 . 

3.1-13. The two transverters permits selection of a 
maximum of 16 transmitting frequencies; each trans­
verter provides eight crystal-controlled frequencies. 
Selection of the prq>er transverter is made automatically 
when the transmitter channel selector switch, labeled 
TRAN, on the control unit is set to the desired channel. 
The receiver is cmtinuoosly tunable; it is tuned by turn­
ing a crank on the control unit. Because the receiver 
accepts only frequencies from 118 megacycles to 148 
megacycles, it is necessary to convert the received 
signals which range from 228 megacycles to 258 meg­
acycles. This is done in the transverters. High volt­
age for all components is supplied by the dynamotor 
which is part of the receiver . To permit the receiver 
to be tuned to the same frequency as the transmitter, 
whistle-through tuning is provided. If the tuning crank 
is pressed in while it is being turned, a whistle will 
be heard; the whistle is loudest when the receiver is 

accurately tuned to the transmitting frequency. 

3.1-14 . DESCRIPTION OF ~JOR COMPONENTS. 

3.1 -15. FREQUENCY CONVERTER-TRANS~ITTER 
CV -431/AR. 

3.1-16 . The frequency converter-transmitter CV -
431/ AR (10, figure 3. 1-2) is a combined transmitter 
and receiver-converter. The five-tube transmitter 
section is an independent transmitter operating from 
228 to 258 megacycles. The converter section uses 
one tube and a crystal divide to convert received signals 
from the 228 to 258 megacycle range to the 118 to 148 
megacycle range . The transmitter section of each 
transverter contains eight crystal -controlled channels, 
providing a total of 16 usable frequencies. The eight 
transmitting channels may be located in one four meg­
acycles band or they may be divided between two bands, 
each four megacycles wide, with at least a two meg­
acycle separation between the bands. Although the two 
transverters are identical, they are designated as No. 
1 and No. 2. The No. 1 transverter is aligned to oper­
ate on a lower set of frequencies than the No. 2 trans­
verter. The radio frequency (rf) and oscillator sections 
are factory-aligned for the frequencies listed below. 
When other flight frequencies are to be used, the radio 
frequency section must be aligned by depot personnel. 

NO 1 TRANSVERTER 

Operating Freq . Channel No . Crystal Freq. Crystal 
(me) (me) Socket 

233 . 8 3 9.74 3 
236.6 6 9.85 6 

NO 2 TRANSVERTER 

242.4 9 10.1 1 
243 11 10.12 3 
255.4 13 10. 64 5 
255.8 15 10 . 65 7 
257.8 16 10.74 8 

3.1-17. RADIO RECEIVER R- 508/ ARC. 

3.1-18. The radio receiver R-508/ ARC (14, figure 
3 .1-2) is a nine-tube s uperheterodyne continuously 
tunable from 118 to 148 megacycles. ~ounted at the 
rear of the receiver is the dynamotor (15, figure 3.1-2). 
Circuits between the dynamotor and the receiver are 
completed by mating connectors on the base of the dyna­
motor and the receiver chassis . All other connections 
are made to the receiver on the front panel. The re­
ceiver is remotely controlled by the radio control unit. 
The receiver is located on the floor aft of the rear seat. 

3.1-19. RADIO SET CONTROL C-1917/ AR. 

3 . 1-20. The front panel of the radio set control C-
1917/ AR (2, 5, 16, figure 3.1-2) is lighted by three 
panel edge lights (1, figure 3.1-3). The frequency 
dial (2, figure 3.1-3), labeled REC, is calibrated in 
megacycles. 'The tuning crank (5, figure 3.1-3), labeled 
PRESS TO WHISTLE, turns the REC dial and also oper­
ates a mechanical linkage that is connected to the re-

3. 1- 3 
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1. Relay -Switch RE -27 5/ AR 
2. Radio Set Control C-1917/ ARt 
3. Headaet-~icrophone H-101/U 

A A A A ; H-46A/UR A 
4. Jack Box J -10 A A A A 
5. Front Radio Set Control C -1917 I AR t 

T~55-1510-202-10 

6. Relay Unit K-19A t 
7. ~ounting ARC Type ~-20 t 
8. Junction Box ARC Type J -15B 
9. Antenna AT-701/ AR 

10. Transverter CV431/ AR 
11. Electrical Equipment Rack 

~T-1140/ARC 

·· .... 
!;·a. 
~·;··~:;::··· ... 

12. Oscillator -Relay 0-423/ AR 
13. ~ounting ~T-1677/AR 
14. Radio Receiver R -508/ ARC 
15. Dynamotor DY 86/ ARN-30 
16. Rear Radio Set Control 

C -1917/ ARt 

t Aircraft A . EQUIPPED WITH AN/ARC tiJ RADIO ·; -all aircraft A EQUIPPED WITH AN/ ARC 60 RADIO •; all 
aircraft A A . · 

t Aircraft A 57-2772 thru 57-2854 and 57-2876 thru 57-2981. 

Figure 3.1-2. Radio Set ARC-60 ~ajor, ~inor and Installation Items Locations Diagram 
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ceiver. As the REC dial is turned, the receiver is 
tuned to the frequency indicated by the dial. The trans­
mitter channel selector switch (3, figure 3.1-3}, la­
beled TRANS, has 17 positions. Position one thru 16 
are the transmitting channels; the 17 position is not 
connected for use in radio set AN/ ARC-60. The panel 
edge lights that illuminate the front panel are installed 
in red filters. They are controlled by the aircraft 
panel edge light rheostat switch. Electrical and me­
chanical connections are made at the rear of the con­
trol unit. 

3.1-21. OSCILLATOR-RELAY 0-423/AR. 

3.1-22. The oscillator-relay 0-423/ AR (12, figure 
3 .1-2) inc ludes a 1000-cycle, neon-tube oscillator to 
provide the tone for whistle-through tuning. It also 
includes relays that operate, when the tuning crank on 
the control unit is pressed, to set up the receiver and 
the transverter that is in use for whistle-through tuning. 
It is housed in a metal box, on top of which are mounted 
the necessary connectors and two whistle level adjust­
ments, UHF and VHF. 

3.1-23. RELAY-SWITCH RE-275/ AR. 

3.1-24. The antenna relay RE-275/ AR (1, figure 3.1-2} 
is a coaxial switch opera ted by a relay. It automatically 
connects the antenna to the transverter that is in oper­
ation as selected by the transmitter channel selector 
switch on the control panel. It is mounted in a metal 
box and has three coaxial ·connectors and one connector 
for supplying power to the relay. 

3.1-25. ANTENNA AT-701/ AR . 

3.1-26. The antenna AT-701/ AR (9, figure 3.1-2) is 
a quarter-wave, base-fed, inverted-L type. It consists 
of a 1/ 4 inch, stainless steel red, L-shaped and mounted 
on a small aluminum box that contains a receptacle 
for coupling to a 52 -ohm coaxial transmission line. 

3 . 1-27 . DESCRIPTION OF ~INOR CO~PONENTS 
AND INSTALLATION ITEMS. 

3.1-28. ELECTRICAL EQUIP~ENT RACK ~T-1140/ 
ARC. 

3.1-29. Electrical equipment rack ~T -1140/ ARC (11, 
figure 3.1-2) is a shockproof and vibration ..proof mount­
ing. One is used for the receiver and one is used for 
each transverter. The components are secured by 
snapslides that engage grooved studs on the equipment 
racks. Copper strips, on the underside, ground the 
equipment racks. 

3. 1-30. ~OUNTING MT-1677/AR. 

3.1-31. ~ounting ~T-1677/AR (13, figure 3.1-2} is 
a plate that is used to fasten the oscillator -relay in 
place. Disk-type springs on top of the plate provide 
mounting tensions. The plate -is mounted on the fower 
right cabin wall behind the rear seat. 

3.1-3,2. RElAY UNIT ARC TYPE K-19A. Aircraft A. 

3. 1-33. The relay unit ARC Type K-19A (6, figure 

3 .1-2) is mounted on the left side of the fuse lage in 
front of the J -15B junction box. The relay supplies 
power to the communication system and transfers oper­
ation between the front and rear control unit. 

3 .1-34. MOUNTING ARC TYPE ~-20. Aircraft A. 

3.1-35. Mounting ARC Type ~-20 (7, figure 3 .1-2) is 
a plate that is used to fasten the K-19A relay unit in 
place. The plate is mounted on the lower left cabin 
wall adjacent to the rear seat. 

3.1-36. J UNCTION BOX ARC TYPE J -15B. 

3.1-37. The junction box ARC Type J -15B (8, figure 
3 .1-2) is located on the left side of the fuselage directly 
below the rear compartment window. This junction box 
is the center of operation for radio communication and 
navigation systems. The junction box contains 56 ter­
m inals and the power and side tone relays. 

3 .1-38. JACK BOX ARC TYPE J -10. Aircraft A A. 
A A . 

3 . 1-39. ThejackboxARCTypeJ-10(4, figure3.1-2) 
provides a microphone input jack, a telephone input 
jack, and two collet-type openings for wiring connections 
into and out of the box. The front jack box is mounted 
on the left root rib adjacent to the front seat. The rear 
jack box is mounted on a bulkhead on the left side of 
the cabin behind the rear seat. 

3.1-40. HEADSET -~CROPHONE H -101/ U. Aircraft 
A A. A A. 

3.1-41. The headset -microphone H-101/ U (3, fig­
ure 3.1-2} provides hand-free, low-noise communi ­
cation. It consists of a c lose-talking, noise-cancel­
ling microphone mounted on a two-phone headset. These 
phones are connec ted in parallel and are pressure 
compensated to provide a frequency response that is 
practically independent of altitude. A pair of neoprene­
covered earphone cushions are designed for the right 
and left ear and are marked R and L on the rear outer 
surface of the cushion. A polyethylene moisture bar­
rier is fitted over the mouthpiece of the microphone 
and a black nylon guard protects its thin membrane 
from abuse. The moisture barrier and guard should 
be in place 'when the microphone is in use . The mic­
rophone is mounted on a swivel arm and can be posi­
tioned directly in front of the lips during transmis­
sion . 

3.1-42 . HEADSET-~ICROPHONE H-4 6A/ UR, Air­
craft A. 

3.1-43. Headset-microphone H-46A/ UR (3, figure 
3.1-2} consists of headset HS-33A and mic rophone 
assembly M-3A/ A. Headset HS-33A includes an adjust­
able headband, two low-impedance earphones (300 ohm's 
each}, two earphone cushions, and a cord and ·plug. 
~icrophone ~-3A/ A is a boom -type, noise-cancelling 
carbon microphone . It includes a 100 ohm microphone 
unit held to the boom with a microphone unit-holding 
bracket, ·adjustable cord guide, and a cord and ·plug'. 
The niicrop.hone unit is covered with a plastic frost 
and wind blast shield. 
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3.1-44. DIFFERENCES IN ~ODELS. 

3.1-45. Refer to figures 3.1-30 for differences between 
the signal electronic equipment configuration in aircraft 
bearing the same model designation and between models 
of the same aircraft. 

3.1-46. OPERATING CONTROLS AND USE. 

3.1-47. VOLU~ CONTROL KNOB. 

3.1-48. The volume control knob (4, figure 3.1-3) 
labeled VOL, controls the audio level of the radio set 
and also turns the set on or off. 

3.1-49. TRANS~TTER CHANNEL SELECTOR SWITCH. 

3.1-50 . The transmitter channel selector switch (3, 
figure 3. 1-3) labeled TRANS selects the desired radio 
set transmitting frequency . The frequency correspond­
ing to the transmitter channel selector number is listed 
on a frequency chart located near the radio set control. 

3.1-51. TUNING CRANK. 

3.1-52. The tuning crank (5 , figure 3. 1-3) labeled 
PRESS TO WHISTLE, turns the frequency dial {2, fig­
ure 3. 1-3) labeled REC and also operates a mechanical 
linkage that is connected to the receiver, which permits 
the receiver to be tuned to any desired frequency as 
indicated on the frequency dial. The crank also provides 
a means of setting the receiver prec isely to the fre­
quency selected on the transmitter. By pressing in on 
the crank while tuning, an oscillation is heard in the 
headset when the r eceiver is tuned across the trans­
mitter frequency. The frequency dial indicates fre­
quencies from 228 to 257 megacycles in one megacyc le 
increments. 

3.1-53. RADIO CONTROL SWITCH. Aircraft A . 

3.1-54. Each instrument panel has a radio control 
switch and indicator light (44, figure 1-7; 16, figure 
1 -8). The switches, labeled CO~M, transfer oper ­
ation of the radio set between the front and rear radio 
control unit. The indicator light within each switch 
designated whether the front or rear occupant has con­
trol of the radio set. Operation of the radio set may 
be obtained by the front or rear occupant by press ing 
the radio control switch. 

Note 

Control of the radio set always r everts to the 
front control unit when the battery switch is 
turned OFF and then ON. The rear c ontrol 
unit will become operative again only after the 
radio control switch is pressed. 

3.1-55. MICROPHONE SWITCH BUTTON . Aircraft 
.A A. 

3.1 - 56. A microphone switch button (figure 4 -2) is 
mounted on top of the front control stick grip. The 
switch button is effective only when a throat microphone 
is used by the pilot. When a conventional hand micro­
phone, incorporating and integral switch is utilized, 

3. 1-6 

the control stick microphone switch button is ineffec­
tive and does not interfere with the operation of the 
hand microphone's integral switch. 

3 .1-57. MICROPHONE SWITCH BUTTON. Airc raft 
A A A. 

3.1-58. A microphone switch button (figure 1-4) is 
mounted on both the front and r ear throttle. The switch 
is labeled MIC, and is used for transmitting communi­
cation . 

3.1-59. INTERPHONE SWITCH BUTTON. Aircraft 
A A A. 

3.1-60. A interphone switch button {figure 1-4) is mount­
ed on both the front and rear throttle. The switch is 
labeled INT, and is used for transmitting communica­
tion between the front and r ear compartments. 

Control 

VOL Control . 

TRANS Switch 

PRESS TO WHIS ­
TLE Crank. 

CO~~ Switch A . 

MIC Switch 

INT Switch.AAA 

Function 

Controls the volume of sig­
nals heard in the headset. 
Includes a switch for turn­
ing the radio s e t on and 
off. 

Permits selection of any one 
of 16 transmitting channels . 
Position 17 is not used. 

Tunes receiver and turns 
REC dial to indicate re­
ceiver frequency. When 
pressed, produces whistle 
in headset. Whistle is 
loudest when receiver is 
tuned to the selected trans­
mitting frequency. 

Transfer operation of the 
radio set between the front 
and rear radio control set. 
An indicator light within 
each switch shows which 
radio control set has con­
trol of the radio set. 

Used for transmitting com­
munication. 

Used for transmitting com­
munication between front 
and rear compartments. 

3.1-61. TYPES OF OPERATION FACILITIES. 

3.1 -62. Refer to figure 3. 1-30 for operating facilities. 

3. 1-63. OPERATING INSTRUCTIONS . 

1 . Turn the volume control knob, labeled VOL, full 
clockwise. Allow approximately a three minute warm­
up period. 
2. Turn the transmitter channel selector switch, 

labeled TRANS, to an assigned channel. 
3. Radio control switch, labeled COMM -Press for 

control A. 
4 . Tuning crank - Press, turn until the whistle heard 

in the headset -is loudest. Adjus t the volume control 

) 
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RADIO SET CONTROl c-1917/AR 

1 2 1 3 

1. Panel Edge Light 

2. Frequency Dial 

3. Transmitter Channel 
Selector Switch 

4. Volume Control 
Knob 

5. Tuning Crank 

5 4 1 

Figure 3.1 -3 

for a comfortable listening level. Reception of stations 
operating on the selected channel will b e possible. 

Note 

If r eceiving and transmitting fr equencies are 
to b e the same, select the transmitting channel 
first , then depress and adjust the tuning crank 
for maximum whistle. 

5. Tu transmit, press the microphone button and 
speak into the microphone. Release the button as soon 
as the transmission has end ed . 

6. To turn off the radio set, turn the volum e full 
counterclockwise. 

Note 

Enter any equipment malfunction or failure in 
flight report. 

3. 1-64 . INTERPHONE OPERATING INSTRUCTIONS. 
Aircraft A. 

1. Turn the volume control knob, labeled VOL, full 
clockwis e. Allow approximately a three minute warm­
up period. 

2. Interphone switch - Press and speak directly into 
microphone. 

3. To turn unit off turn volume control knob counter­
clockwise. 

3.1-65. DUAL OPERATING CONTROL. Aircraft A. 

3. 1-66. Refer to paragr aph 3.1-53, "Radio Control 
Switch". 

3.1-67. EMERGENCY OPERATION. 

3.1-68. If generator failure occurs during flight, radio 
operation will be limited to the life of the battery, there­
fore radio operation should be limited to cons erve the 
battery. For fr equencies reserved for em ergenc y 
operation, refer to the frequency chart located near 
the radio set control. 

Note 

e No transmiss ion will be made on emergency 
(distress) frequency channels except for emer­
gency pur pose . For test, demonstration, or 
drill purpose, the radio equipment will be in a 
shielded room to prevent transmission of mes­
sages that could be construed as actual emer­
gency messages. 

e On aircraft A A. A A if failure of radio 
set AN/ ARC -60 occurs operation of the F~ 
radio set can still be maintained. 

3.1-69. PRE FLIGHT INSPECTION. 

3.1-70. The following paragraphs describe the oper­
a tional procedures performed on radio set AN/ ARC -60 
equipm ent at the time indicated in Section II Normal 
Procedures. 

3. 1-71. POWER OFF INSPECTION. 

3.1-72. EXTERIOR INSPECTION. 

3.1 -73 . The following check is an extension to the 
Exterior Inspection in Section II. 

3.1-7 
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1. Antenna - Check for secure antenna mounting and 
condition. 

3.1-74. INTERIOR INSPECTION. 

1 . Antenna and antenna relay - Check for secure 
antenna lead-in connections to antenna and antenna relay. 

2. Frequency converter transmitters - Check for 
secure wire and plug connections. Tighten plug con­
nectors rings hand tight. 

3 . Radio receiver - Check for secure plug and wire 
connections. Check and hand tighten plug connector 
rings and mechanical linkage nut. 

4 . Oscillator relay - Check for secure plug connec ­
tions. Hand tighten plug connector rings. 

5. Junction box - Check that all wire connections 
and terminal nuts are secure. 

6. Radio control unit -Check to see that all plugs are 
secure. Hand tighten plug connector rings, and me­
chanica! linkage nut. Set TRANS switch to desir ed 
operating channel. 

7. Headset -microphone - Check that headset-micro­
phone cord is 'plugged in. 

3.1-75. POWER ON. 

Note 

When an auxiliary power unit is used to start 
the engine the operational checks, as listed 
below, will be performed while the auxiliary 
power unit is connected to the aircraft prior 
to starting the engine. If an auxiliary power 
unit is not available, the operational checks 
will be performed during engine warm -up. 

1. Volume control knob - Turn maximum clockwise. 
Dynamotor should start running and noise should be 
heard in headset. 

2. Transmitter channel selector switch - To desired 
channel. Press the PRESS TO WHISTLE tuning crank 
and tune the receiver to the transverter frequency . 
Whistle audible in headset should be heard. 

3. Establish two-way communication with tower -
Press MIC button and s peak into microphone. Release 
~IC button to receive. Two-way communication should 
be possible. 

3.1-76. POST FLIGHT CHECK. 

1. Volume control knob - Turn maximum counter­
clockwise to turn radio set off. 

2. All discrepancies noted on Form DA-781-1 and 
the crew-chief should be notified. 

3.1-77. RADIO SET ARC TYPE 12. Aircraft A except 
AircraftE Cl.IIPPED WITH AN/ ARC 60 RADIO; all aircraft A 
except aircraft EQUIPPED WITH AN /ARC 60 R.ADIO and- ' 
aircraft A 55-4649 thru 55-4748 and 57 -2B55 thru 57-
2875. 

3.1-78. PURPOSE AND USE. 

3 .1-79. Radio set ARC Type 12 has a line -of -sight range 
of approximately 30 miles at 3000 feet, and 60 miles at 
6000 feet with some variation according to terrain and 
atmospheric conditions, and is used for ground-to-air 
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and air-to-air voice communication. It provides crystal 
controlled, amplitude-modulated (am) transmission on 
a maximum of 10 channels on aircraft A A and 15 
c hannels on aircraft A , the receiver can be tuned to 
the transmitting frequency. The frequency range is 
118 to 148 megacycles. 

3.1-80. TECHNICAL CHARACTERISTICS. 

Frequency range . 
Transmitting c hannels 

aircraft A and A . 

118 to 148 megacycles. 

· 10 (5 per transmitter). 
Transmitting channels 

aircraft A -15 (5 per transmitter). 
Type of modulation 
Type of transmission . 
Distance range: 

Amplitude. 
Voice. 

Transmitting 30 miles at 3000 feet, 60 
miles at 6000 feet. 

Receiving. 
Transmitting power 

output . 

Line -of -sight. 

. 2 watts. 
Receiving sensitivity 

Antenna A 

7 microvolt for 10 mw out­
put with 10 db signal-plus­
noise to noise ratio . 
Quarter wave, base-fed, 

Antenna A A 
inverted -L whip. 

Power required A A · 
Power required A 

Quarter wave, base-fed, 
25 inches long. 

· 4.0 amperes. 
5. 25 amperes . 

3.1-81. NO~ENCLA TURE AND CO~~ ON NA~ES. 

Nomenclature 

Radio Set ARC Type 12 
Radio Transmitter T-

363/ ARC and T -366/ ARC 
Radio Receiver R-508/ ARC 
Radio Set Control 

C-1117/ ARC AA 
Radio Set Control 

C-1341/ ARCA . 
Oscillator Relay 

0-423/ AR A 
Control Unit ARC Type 

C-47 A . . . . 
Dynamotor DY -86/ ARN -30. 
Relay Unit ARC 

Type K-12 A A* 
Relay Unit ARC 

Type K-19A A• 
~uting Relay 

ARC Type K-11 A*· 
Relay Unit ARC 

Type K-17 A* . 
Electrical Equipment Rack 
~T-1140/ARC · 

~ounting ARC Type ~-llA· 
~ounting ~T-1677/ARA · 
~ounting Type ~ -20 A A · 
Antenna ARC Type A-15A · 
Antenna Type A-12 A A · 

Common Name 

Radio set 

Transmitter 
Receiver 

Control unit 

Control unit 

Oscillator relay 

Control selector 
Dynamotor 

Control relay 

Control relay 

~uting r elay 

Relay unit 

Equipment rack 
Transmitter mount 
Relay mount 
Control r elay mount 
Antenna 
Antenna 

*Aircraft A 55-4649 thru 55-4748 . 
*Aircraft A 55-2855 thru 57-2875 . 

) 
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Figure 3.1-4 . Radio Set ARC Type 12 Block Diagram (Sheet 1 of 2) 

3 .1-9 



Chapter 2 
Section III.1 

28 VOL T DC 
BUS 

FROM j_+ 
------,1 

TOGRD 
- RELAY UNIT 

K - 12 

TM55 -1510-202-10 

RELAY UNIT 
K - 17 - MUTING 

RELAY 
K- 11 

FRONT RADIO REAR RADIO '----
SET CONTROL rt SET CONTROL JUNCTION BOX ,-

J - 15B r--
C _

134v ARc c-1341/ ARc I r--------1-,....,..-,..""T...I 
~ ~------~--------~ L---------~----...l .-----.. 

DYNAMOTOR 

+B - --D-Y--8-6-/ A_R_N_--30_ .. ,

1 

rr= RADIO RECEI VER 
R- 508/ ARC 

I 

28 VOLT DC 
BUS 

RADIO 
TRANSMI T TER 

T-363/ ARC 

RADIO 
TRANSMl T TER 

T- 363/ ARC 

AIRCRAFT A 55-4649 THRU 55-4748 

I 
FROM l+ 

RELAY UNIT 
K-19A lr-

TOGRD ~------~ 

FRONT RADIO 
SET CONTROL 

C-1341/ ARC 

REAR RADIO 
SET CONTROL 

C-1341/ ARC 

I I 
L __ _ ___ _ __ T ____ _ _ J 

r-----.., 
+B - --i 

DYNAMOTOR 
DY -86/ ARN-30 

RADIO RECEIVER 
R-508/ ARC 

RADIO 
TRANSMI TTER 

T -363/ ARC 

I 

AIRCRAFT A 57-2855 THRU 57-2875 

RADIO 
TRANSMI TTER 

T -366/ ARC 

I 

RADIO 
TRANSMITTER 

T -366/ ARC 

I 

I 

OSCILLATOR 
RELAY 

0-423/ AR 

ANTENNA 
A-15 

JUNCTION BOX 
J - 15D 

RADIO u 
TRANSl\IITTER 

T-366/ ARC 

I I 

Figur e 3. 1-4 . Radio Set ARC Type 12 Block Diagram (Sheet 2 of 2) 

3. 1-10 

1-

TO HEADSET· 
MICROPHONE 

CIRCUI T 

TO HEADSE T ­
MI CROPHONE 

CIRUCI T 

OSCILLATOR 
RELAY 

0-423/ AR 

I 

ANTENNA 
A - 15 

) 

) 



) 

) 

T~55-1510-202-10 Chapter 2 
Section ll.1 

3.1-82. COMPONENTS OF RADIO SET ARC TYPE 12. 
Aircraft A A . 

3.1-83. Refer to figure 3.1-5 for location of the radio 
set ARC Type 12, components within the aircraft. 

Quantit Items 

1 Radio Receiver R -508/ ARC; includes 
Dynamotor DY -86/ ARN -30 

1 Radio Transmitter T-363/ ARC 
1 Radio Transmitter T -366/ ARC 
2 * Control Selector ARC Type C -47 
1* Radio Set Control C-1117/ ARC 
1 Antenna ARC Type A-12 
1* Relay Unit ARC Type K-12 
1 Electrical Equipment Rack~T -1140/ ARC 
2 ~ounting ARC Type ~-llA 
1* ~ounting ARC Type ~-20 
1 Antenna ARC Type A-12 

*Aircraft A instrument trainers, two radio control 
units are required. 

* Aircraft A instrument trainers only. 

3.1-84. COMPONENTS OF RADIO SET ARC TYPE 12. 
Aircraft A. 

3.1-85 . Refer to figure 3.1-5 for location of the radio 
set ARC Type 12 components within the aircraft. 

Quant it Items 

1 Radio Receiver R -508/ ARC; includes 
Dynamotor DY -86/ ARN -30 

2* Radio Transmitter T-363/ ARC 
1 * Radio Transmitter T-3 66/ ARC 
1 * Radio Transmitter T -363/ ARC 
2 * Radio Transmitter T -366/ ARC 
2 Radio Set Control C -1341/ ARC 
1 Antenna ARC Type A -15 
1 Oscillator Relay 0-423/ AR 
1* Relay Unit ARC Type K-12 
1* Relay Unit ARC Type K-19A 
1* ~uting Relay ARC Type K-11 
1 * Relay Unit ARC Type K -17 
1 Electrical Equipment Rack ~T -1140/ ARC 
3 ~ounting ARC Type ~-11A 
1 ~ounting ~T-1677/AR 
1 ~ounting ARC Type ~-20 

* Aircraft A 55-4649 thru 55-4748. 
* Aircraft A 57-2855 thru 57-2875. 

3 .1-86. DESCRIPTION OF RADIO SET ARC TYPE 12. 

3.1-87 . Two transmitters on aircraft A A permits 
selection of a maximum of 10 transmitting frequencies; 
on aircraft A three transmitters permits selection of 
a maximum of 15 transmitting frequencies; each trans­
mitter provides five transmitting crystal-controlled 
frequencies . Selection of the proper transmitter is 
made automatically when the transmitter channel selec­
tor switch labeled THAN on the control unit is set to 
the desired channel. The receiver is continuously 
tunable in the fr equency range of 118 to 148 megacycle; 
it is tuned by turning a crank on the control unit. High 

voltage for all components is supplied by the dynamotor 
which is part of the receiver. On aircraft A to permit 
the receiver to be tuned to the same frequency as the 
transmitter, whistle-through tuning is provided. If the 
tuning crank is pressed in while it is being turned, a 
whistle will be heard; the whistle is loudest when the 
receiver is accurately tuned to the transmitting fre­
quency. 

3.1-88. DESCRIPTION OF ~JOR CO~PONENTS. 

3 . 1-89 . RAD 10 TRANS~ITTER T -363/ ARC. 

3 .1-90. Radio transmitter T -363/ ARC (20, figure 3. 1-5) 
is a four-tube, five -channel transmitter designed to 
operate in any two megacycle band located between 
118-132 megacycles. Because of the narrow band, 
only one set of tuned circuits is required. High voltage 
for the transmitter is obtained from the receiver dyna­
motor . The interconnections between the transmitter 
and receiver are arranged so that when the microphone 
button is closed, in preparation for transmission, a 
single -pole double -throw relay in the transmitter is 
actuated, switching the high voltage from the receiver 
to the transmitter. When two or more transmitters 
are installed, relays of the transmitters not in use, 
serve to patch the power and antenna input connection 
to the relays of the operating transmitter. The trans­
mitter is located on the floor aft of the rear seat. 

3. 1-91. RADIO TRANSWTTER T -366/ ARC. 

3.1-92. Radio transmitter T-366/ ARC (20, figure 3.1-
5) is similar to radio transmitter T-366/ ARC, except 
for the frequency range, which is designed to operate 
in any two megacycle band located between 132-148 
megacycles. The transmitter is located on the floor 
aft of the rear seat. 

3.1-93. RADIO RECEIVER R-508/ ARC. 

3.1-94. The radio r eceiver (2, figure 3.1-5) is a nine­
tube superheterodyne continuously tunable from 118 to 
148 megacycles. ~ounted at the r ear of the receiver 
is the dynamotor (1, figure 3.1-5). Circuits between 
the dynamotor and the receiver are completed by mating 
connectors on the base of the dynamotor and the receiver 
chassis. All other connections are made to the receiver 
on the front panel. The receiver is remotely controlled 
by the radio set control. The receiver is located on the 
floor aft of the rear seat. 

3. 1-95. RADIO SET CONTROL C-1117/ ARC. Aircraft 
A and A. 

3 . 1-96. Radio set control C-1117/ ARC (7, 15, figure 
3 . 1-5) is designed for remote control of the receiver 
and transmitters. The frequency dial (12, figure 3.1-6), 
is calibrated in megacycles. The tuning crank (7, fig­
ure 3.1-6), turns the frequency dial and a lso operates 
a mechanical linkage that is connected to the receiver. 
As the frequency dial is turned, the receiver is tuned 
to the frequency indicated by the dial. The transmitter 
channel selector switch (5, figure 3.1-6) labeled TRANS 
has 11 positions. Ten of the positions are usable for 
selecting the desired transmitting frequency. lllumina­
ation of the panel is provided by a light (13, figure 3.1-

3.1-11 
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1. Dynamotor DY86/ ARN-30 
2. Radio Receiver R -508/ ARC 
3. Electrical Equipment Rack 

~T -1140/ ARC 
4. Headset-~icrophone H-101/U 

A A ; H-46A/ URA 
5. Jack Box ARC Type J -lOA A 
6. Radio Control Selector Unit 

7. 
ARC Type C-47A 
Radio Set Control C -1117 I ARC 
A.A. 

t Aircraft A 55-4649 thru 55 -4748 
t Aircraft A 57-2855 thru 57-2875 

8. 

9 . 
10. 

11. 

12. 

13 . 
14. 

T~55-1510-202-10 
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Front Radio Set Control 
C-1341 / ARCA 
~ounting ARC Type ~-20AA 
Relay Unit ARC Type K-12 
A A t Type K-19A A t 
Junction Box ARC Type J -13 
A A. ARC Type J -15BA 
Muting Relay ARC Type 
K-11 A t 
Relay Unit ARC Type K-17At 
Antenna ARC Type A-15A 

15. 

16. 

17. 
18. 

15 

·············~:::::~~>~·· 

v.(::3?lf~;2' 

Rear Radio Set Control C-
1117/ ARC A; C-1341/ 
ARCA 
Antenna ARC Type A-12 
AA 
~ounting ~T-1 677/ARA 
Oscillator -Relay 0-423/ AR 
A 

19. Mounting ARC Type M-llA 
20. Transmitter T -363/ ARC 

and T -366/ ARC 

Figure 3.1-5. Radio Set ARC Type 12 Major, Minor and Installation Items Location Diagram 
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6). Electrical and mechanical connections are made 
at the bottom of the control unit . 

3.1-97. RADIO SET CONTROL C -1341/ ARC. Aircraft 
A. 

3.1-98. The front panel of the radio set control (8, 15, 
figure 3.1-5) is lighted by three panel edge lights (2, 
figure 3.1-7). The frequency diat'(3, figure 3. 1-7) 
labeled REC is calibrated in megacycles. The tuning 
crank (1, figure 3.1-7) labeled PRESS TO WHISTLE, 
turns the REC dial and also operates a mechanical 
linkage that is connected to the receiver. As the REC 
dial is turned the receiver is tuned to the frequency 
indicated by the dial. The transmitter channel selector 
switch (5, figure 3 .1-7) labeled TRANS has 17 posi­
tiona. Positions one thru 15 are the transmitting chan­
nels; the 16 and 17 positions are not connected for use 
in radio set ARC Type 12. The panel edge lights that 
illuminate the front panel are installed in red filters. 
They are controlled by the aircraft panel edge light 
rheostat switch. Electrical and mechanical connections 
are made at the rear of the control unit . 

3.1-99. CSCILIATOR-RELAY 0-423/AR. Aircraft A. 

3. 1-100. The oscillator-relay 0-423/ AR (18, figure 
3.1-5) is described in paragraph 3.1-21. 

3.1-101. ANTENNA ARC TYPE A-12. Aircraft A 
and A. 

3.1-102. The antenna ARC Type A-12 (16, figure 3.1-5) 
is a vertical, quarter-wave base-fed antenna. It con­
sists of a 21 7/8 inches high beryllium copper rod 
mounted on a small aluminum box that contains a re­
ceptacle for a 52 ohm coaxial transmission line. 

3.1-103. ANTENNA ARC TYPE A-15. Aircraft A. 

3.1-104. The antenna ARC Type A-15 (14, figure 3.1-5) 
is a quarterwave, base-fed inverted L-antenna. It 
consists of a 1/4 inch, stainless steel rod, L-shaped 
and mounted on a small aluminum box that contains a 
receptacle for coupling to a coaxial transmission line. 

3.1-105. DESCRIPTION OF ~INOR CO~PONENTS 
AND INSTALLATION ITE~S. 

3.1-106. ELECTRICAL EQUIP~ENT RACK ~T-1140/ 
ARC. 

3.1-107. Electrical Equipment Rack ~T-1140/ARC 
(3, figure 3.1-5} is described in paragraph 3.1-28. 

3.1-108. ~OUNTING ARC TYPE ~-11A. 

3.1-109. ~ountingARC Type ~-11A (19, figure 3.1-5} 
is a shockproof and vibration proof mounting used for 
mounting the transmitters . The components are secured 
by snapslides that engage ground studs on the mount. 
Copper strips on the underside ground the mounting. 

3.1-110. ~OUNTING ~T-1677/AR. Aircraft A . 

3.1-111. ~ounting~T-1677/AR. (17, figure 3.1-5} 
is described in paragraph 3. 1-30 . 

3 . 1-112. RADIO CONTROL SELECTOR UNIT ARC 
TYPE C -47. Aircraft A that are instrument trainers. 

3.1-113. A radio control selector unit ARC Type C-47 
(9, figure 3. 1-6} is located to the left of each control 
unit. The radio control selector unit permits electrical 
control of the system to be transferred from one oper­
ator to the other . System control is transferred by 
means of the K-12 relay unit, which is controlled by 
the PU3H FOR CONTROL non-locking push button switch. 
A red -lens indicating lamp illuminates when control 
has been transferred to the operator closing the switch. 

3.1-114. RELAY UNIT ARC TYPE K-12 . Aircraft 
A that are instrument trainers and aircraft A 55-
4649 thru 55-4748. 

3.1-115. Relay Unit ARC Type K-12 (10, figure 3.1-5} 
is mounted on the left side of the fuselage in front of 
the junction box. The relay supplies power to the com­
munication system and transfers operation between the 
front and rear control unit. 

3.1-116. RELAY UNIT ARC TYPE K-19A. Aircraft 
A 57-2855 thru 57-2875. 

3.1-117. Relay unit K-19A (10, figure 3.1-5), is de­
scribed in paragraph 3. 1-32 . 

3. 1-118. MOUNTING ARC TYPE ~ -20. Aircraft A 
that are instrument trainers and aircraft A . 

3.1-119 . Mounting ARC Type ~-20 (9, figure 3.1-5) 
is a plate that is used to fasten the K-12 or K-19A re­
lay unit in place. The plate is mounted on the lower 
left cabin wall adjacent to the rear seat. 

3.1-120. MUTING RELAY ARC TYPE K-11 . Aircraft 
A 55-4649 thru 55-4748. 

3.1-121. The muting relay ARC Type K-11 (12, figure 
3 .1-5) is installed to mute out all signals, except side­
tone during transmitter operation. 

3.1-122. RELAY UNIT ARC TYPE K-17. Aircraft A 
55-4649 thru 55 -4748. 

3.1-123. Relay unit ARC Type K-17 (13, figure 3.1-5} 
transfers the transmitter selection and keying between 
the front and rear compartment. 

3.1-124. JUNCTION BOX ARC TYPE J -13. Aircraft 
A and A . 

3.1-125. The junction box ARC Type J -13 (11, figure 
3 .1-5) is located on the left side of the fuselage directly 
below the rear compartment window. The junction box 
is the center of operation for radio communication and 
navigation system . The junction box contains 30 ter­
minals plus four ground terminals, a single-pole, dou­
ble-throw relay, and three 20-ampere fuse for receiver 
protection. 

3. 1-126. JUNCTION BOX ARC TYPE J -15B . Aircraft 
A. 

3.1-127. Junction box ARC Type J-15B (11, figure 

3. 1-13 
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3 .1 -5} is described in paragraph 3.1-36. 

3.1-128. JACK BOX ARC TYPE J -10. Aircraft A 
and A. 

3.1-129. Jack box ARC Type J-10 (5, figure 3.1-5) 
is described in paragraph 3.1-38. 

3.1-130. HEADSET -~CROPHONE H-101/ U. Aircraft 
A and A. 

3.1-131. Headset-microphone H-101/U (4, figure 3.1-
5) is described in paragraph 3.1-40. 

3.1-132. HEADSET-MICROPHONE H-46A/ UR. Air ­
craft A . 

3.1-133 . Headset-microphone H-46A/UR (4, figure 
3. 1-5) is described in paragraph 3. 1-42. 

3.1-134.DIFFERENCES IN ~ODELS. 

3.1-135 . Refer to figures 3.1-30 for differences be­
tween the signal electronic equipment configuration in 
aircraft bearing the same model designation and between 
models of the same a ircraft. 

3.1-136. OPERATING CONTROLS AND USE. 

3.1-137. VOLU~E CONTROL KNOB. 

3.1-138. The volume control knob (6, figure 3.1-6; 
4, figure 3.1-7}, labeled VOL, controls the audio level 
of the radio set and also turns the set on and off. 

3.1-139. TRANSMITTER CHANNEL SELECTOR 
SWITCH. 

3.1-140. The transmitter channel selector switch (5, 
figure 3. 1-6; 5, figure 3 . 1-7) labeled TRANS selects 
the desired radio set transmitting frequency. The 
frequency corresponding to the transmitter channel 
selector switch is indicated by small tabs on the selector 
switch plate. 

3.1-141. TUNING CRANK. Aircraft A and A. 

3 .1-142. The tuning crank (7, figure 3 .1 -6) turns the 
frequency dial (12, figure 3.1-6} and a lso operates a 
mechanical linkage that is connected to the receiver, 
which permits the receiver to be tuned to any desired 
frequency on the frequency dial. The frequency dial 
indicates frequencies from 118 to 148 in one megacycle 
increments. 

3.1-143. TUNING CRANK. Aircraft A. 

3.1-144. The tuning crank (1, figure 3.1-7) labeled 
PRESS TO WHISTLE, turns the frequency dial (3, fig­
ure 3 . 1-7} labeled REC and also operates a mechanical 
linkage that is connected to the receiver, which permits 
the receiver to be tuned to any desired frequency as 
indicated on the frequency dial. The crank also provides 
a means for setting the receiver precisely to the fre­
quency selected on the transmitter. By pressing in on 
the crank while tuning, an oscillation is heard in the 
headset when the receiver is tuned across the u·ans­
mitter fr equency. The frequency dial indicates fre­
quencies from 118 to 148 megacycles in one megacycle 
increments. 

3.1-145. SENSITIVITY SWITCH. Aircraft A and A. 

3.1-146. The sensitivity switch (8, figure 3 .1-6} selects 
the audio level of reception. The switch is set at LO to 

RADIO SET CONTROL c-1117/AR 
Aircraft A except aircraft ECUIPPEDWITH AN/ARC 60 RADIO 

and Instrument Trainer. 
Aircraft A except aircraft EOOIPPED WITH AN / ARC 60 RADIO. 

7 

t Aircraft A that are instrument trainers. 

Figure 3.1-6 

3.1-14 

1. Antenna Se lector Lever 

2 . Frequency Dial 

3. Range Tuning Crank 

4. Range Volume Control Knob 

5. Transmitter Channel Selector Switc h 

6. VHF Volume Control Knob 

7. VHF Tuning Crank 

8 . VHF Sensitivity Switch 

9. Radio Control Selector 
Unit (At) 

10. Radio Control Switch (A t ) 

11. Control Indicator Light (A t) 

12. Frequenc y Dial 

13. Radio Control Panel 
Light 

) 
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pick up strong signals, and at HI to pick up faint s ignals . 

3.1-147. RADIO CONTROL SWITCH. Aircraft A that 
are instrument trainers. 

3.1-148. A radio control switch (10, figure 3. 1-6) 
located on each radio control selector unit (9, figure 
3.1-6) is labeled PUSH FOR CONTROL, and transfers 
operation of the radio set between the front and rear 
control unit. The indicator light (11, figure 3. 1-6) 
above the control switch, designates whether the front 
or rear occupant has control of the radio set. Operation 
of the radio set may be obtained by the front or rear 
occupant by pressing the radio control switch. 

Note 

Control of the radio set, always reverts to the 
r ear control unit when the battery switch is 
turned OFF and then ON. The front control 
unit will become operative again only after the 
front radio control switch is pressed . 

3.1-149. RADIO CONTROL SWITCH . Aircraft A. 

3.1-150. On aircraft A • the front radio control switch 
(4, figure 1-12) is located on the switch and circuit 
breaker panel. On a ircraft A • the front radio control 
switch (44, figure 1-7) is located on the front instrument 
panel. A radio control switch (16, figure 1-8) is a lso 
located on the rear instrument panel. The switches 
labeled COMM, transfer operation of the radio set 
between the front and rear radio control unit. On air­
craft A A an indicator light is installed on the front 
and rea r ins trument panel and on aircraft A • the 
indicator light i s located within each switch . The in­
dicator light designates wh ether the front or rear occu­
pant has control of the radio set. Operation of the radio 
set may be obtained by the fr ont or r ear occupant by 
pressing the radio control switch. 

Note 

Control of the radio set a lways reverts to the 
front control unit when the battery switch is 
turned 0 FF and then ON . T he rear control 
unit will become operative again only after the 
radio control switch is pressed. 

3. 1-151. 1\IIICROPHONE SWITCH BUTTON. Aircraft A . 

3. 1 -152. Refer to paragraph 3 .1-55 for description 
of microphone switch button. 

3.1-1 53. MICROPHONE SWITCH BUTTON. Aircraft 
A and A. 

3. 1 -154. Refer to pa ragraph 3. 1 -57 for description 
of microphone switch button. 

3. 1-155 . INTER PHONE SWITCH BUTTON. Aircraft 
A and A. 

3.1-156. Refer to paragraph 3 . 1-59 for description 
of interphone switch button . 

AA;molt 55·4649 th•u 55.4749 
• Aircraft 57-2772and on 

ontr ol 

VOL Control . 

TRANS Switch 

Tuning Crank 

PRESS TO WHIS­
TLE Crank A . 

HI-LO Sensitivity 
Switch AA 

PUSH FOR CON­
TROL Switch A 
or COMM Switch 
Switch A 

Microphone 
Switch Button 

Interphone Switch 
Button A A 

Function 

Controls the volume of sig ­
nals heard in the headset. 
Includes a switch for turn­
ing radio set on and off. 

Permits selection of any of 
the transmitting channels . 

Tunes receiver and turns 
the frequency d ia l to in­
dicate receiver frequency. 

Tunes receiver and turns 
REC dia l to indicate re­
ceiver frequency. When 
pressed, produces \vhistle 
in headset. Whistle is 
loudest when receiver is 
tuned to the selected trans­
m itting frequency. 

Selects the audio level for 
reception. 

Transfer operation of the 
radio set between the front 
and rear radio control set. 
An indicator light in each 
compar tment shows which 
radio control set has con ­
trol of the radio set. 

Used for t ra nsmitting com ­
munication . 

Used for transmitting com ­
munication between front 
and r ear compartment. 

3.1 -1 57. TYPES OF OPERATION FACILITIES . 

3.1-158. Refer to figure 3. 1-30 for operating fac ilities. 

3.1 -159 . OPERATING INSTRUCTIONS . 

1. Turn tl1e volume control, labeled VOL, full clock­
wise. Allow approximately a three minute warmup 
period . 

2 . Turn th e transmitter channel s e lector switc h, 
labeled TRANS to an assigned channel. 

3. Radio control switch labeled PRESS FOR CONTROL 
on a ircraft A and COMM on a ircraft A - Press for 
control. 

4. Tuning crank aircraft A - Turn to the frequency 
upon which a reply is expected. 

5. Tuning crank aircraft A - Press, turn until the 
whistle heard in the headset is loudes t. Adjust the 
volume control for a comfortable listening level. Re ­
ception of stations operating on the selected channe l 
will be pass i ble . 

Note 

If receiving and transmitting frequenc ies are 
to be the same, select the transmitting c hannel 

3.1 -15 
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RADIO SET CONTROL C-1341/ ARC 
Aircraft A 55-4649 thru 55-4748 and 57-2855 thru 57-2875 

1. Tuning Crank 

2. Panel Light 

3. Frequency Dial 

4 . Volume Control Knob 

5. Transmitter Channel 
Switch 

,,. 

Figure 3. 1-7 

first, then adjust the tuning crank for maximum 
whistle. --

6 . To transmit, press the microphone button and 
speak into the microphone . Release the button as soon 
as the transmission has ended. 

7. To turn off the radio set, turn the volume control 
full counterclockwise . 

Note 

Enter any equipment malfunction or failure in 
flight report. 

3. 1-160. INTE;RPHONE OPERATING INSTRUCTIONS. 

1. Turn the volume control, labeled VOL full clock­
wise. Allow approximately a three minute warmup 
period. 

Note 

The interphone volume is pre-set and does not 
require adjustment. 

2. On aircraft A and A transmitter channel s election 
switch - INT position. 

3. Depress microphone switch button aircraft A and 
A or interphone switch button on aircraft A to operate. 

4. To turn unit off rotate volume control knob counter­
clockwise . 

3. 1-161. DUAL OPERATING CONTROL. Aircraft A 
that are instrument trainer and aircraft A . 

3. 1-162. Refer to paragraphs 3.1 -147 and 3.1-149, 

3.1-16 

"Radio Control Switch". 

3. 1-1€3. E~ERGENCY OPERATION. 

3. 1-164. If genera tor failure occurs during flight, 
radio operation will be limited to the life of the battery, 
therefore radio operation should be limited to conserve 
the battery. For frequencies reserves for emergency 
operation, refer to the frequency chart loca ted near 
the radio set control. 

Note 

e No transmission will be made on emergency 
(distress) frequency channels except for emer­
gency purpose. For test, demonstration or 
drill purpose, the radio equipment will be in 
a shielded room to prevent transmission of 
messages that could be construed as actual 
emergency messages. 
e On aircraft A A A A if failure of the 
radio set ARC Type 12 occurs operation of the 
F~ radio set can still b e maintained. 

3.1-165. PREFLIGHT INSPECTION. 

3. 1-166. The following paragraphs describe the oper­
a tional procedures performed on radio set ARC Type 
12 equipment at the time indicated in Section IT Normal 
Procedures . 

3. 1-H7. POWER OFF INSPECTION. 

3.1-168. EXTERIOR INSPECTION. 

3.1-169. The following check is an extension to the 

0 

) 
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Exterior Inspection in Section II. 
1. Antenna - Check for secure antenna mounting and 

condition. 

3.1-170. INTERIOR INSPECTION. 

1. Antenna - Check for secure antenna lead-in con­
nections to antenna. 

2. Transmitters -Check for secure wire and plug 
connections. Tighten plug connector rings hand tight. 

3. Radio receiver -Check for secure plug and wire 
connections. Check and hand tighten plug connector 
rings and mechanical linkage nut. 

4. Oscillator relay on aircraft A -Check for secure 
plug connections. Hand tighten plug connector rings. 

5. Junction box - Check that all wire connections and 
terminal nuts are secure. 

6. Radio control unit - Check to see that all plugs 
are secure. Hand tighten plug connector rings and 
mechanical linkage nut. Set transmitter channel se­
lector switch to desired operating channel. 

7. Headset-microphone - Check that headset-mic­
rophone cord is plugged in. 

3.1-171. POWER ON. 

Note 

When an auxiliary power unit is used to start 
the engine the operational checks as listed be­
low, will be performed while the auxiliary power 
unit is connected to the aircraft prior to starting 
the engine . If an auxiliary power unit is not 
available, the operational checks will be per­
formed during engine warm-up. 

1. Volume control knob - Turn maximum clockwise. 
Dynamotor should be running and noise should be near 
in headset. 

2. Transmitter channel selector - Set to desired 
channel. On aircraft A and A turn tuning crank and 
tune receiver. On a ircraft A press the PRESS TO 
WHISTLE, tuning crank and tune the receiver to the 
transmitter frequency. A whistle in the headset should 
be audible. 

3. Establish two-way communication with tower -
Press ~C button and speak into microphone. Release 
~IC button to receive. Two-way communication should 
be possible. 

3.1-172. POSTFLIGHT CHECK. 

1. Volume control knob - Turn maximum counter ­
clockwise to turn radio set off. 

2 . All disc repancies noted on Form DA -781-1 and 
the crew chief should be notified. 

3.1-173. MARKER BEACON RECEIVING SET AN/ ARN-
12. Aircraft A 55-4649 thru 55-4748 and 57-2772 and 
on. 

3.1 -174 . PURPOSE AND USE. 

3.1-175. Marker beacon receiving set AN/ARN-12 is 
an airborne radio navigation aid. Its function is to 
receive signals transmitted by a ground beacon trans­
mitter and deliver an aural and visual indication of the 

received signal to the occupants of the aircraft . 

3.1-176. TECHNICAL CHARACTERISTICS. 

Frequency range 

Type of reception 

Sensitivity . 

Selectivity . 

Audio Output 

Visual output 

Antenna 

Power required . 

Reception frequency fixed 
at 75 megacycles. 

Receiver signals A-~ mod­
ulated at 400, 1300 or 3000 
cps signals. 

Sensitivity of the receiver 
is 500 microvolts in the 
''Ill" position on the sensi­
tivity and 150 microvolts 
in the LOW position. 

When the carries is 30 per­
cent modulated by a 400-
cycle signal, the band­
width of the receiving set 
is not less than 125 kc at 
points 6 db down from res­
onance; at points 60 db 
down from resonance the 
bandwidth is not greater 
than 600 kc. 

Audio output power, devel­
oped across a 150 ohm lead 
is 180 milliwatts. 

Two remotely located visual 
indicators are controlled 
by a relay within the re­
ceiver. The relay is ac­
tuated by a current propor­
tiona! to the audio mod­
ulation signal amplitude. 

A horizontally-Polarized an­
tenna for receiving the 75 
megacycle marker beacon 
signal. 

1. 50 amperes at 26 . 5 volts 
de. 

3.1-177. NO~NCLATURE AND CO~MONNA~S. 

omenclature Common Name 

Marker Beacon Receiver 
R-122A/ ARN-12 . . 

~ounting ~T - 589A/ ARN -12 
Antenna AS-215/ARN 

Marker Beacon 
~ounting 
Antenna 

3.1 -178. COMPONENTS OF MARKER BEACON RE­
CEIVER SET AN/ ARN -12. 

3. 1 -179. Refer to figure 3. 1-9 for location of marker 
beacon receiver set AN/ ARN -12 components within 
the aircraft. 

Quantit Items 

1 Marker Beacon Receiver 
1 Mounting MT -589A/ ARN -12 
1 Antenna AS-215/ ARN 
2 Signal Light 
1 Power Switch and Volume Control 
1 Volume Control 
1 Crystal Unit CR-24/ U 

3.1-17 
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FROM 
28 VOLT DC 

BUS 

ANTENNA 
AS-215/ ARN 

FRONT 
SIGNA L 
LIGHT 

FRONT POWER 
SWITCH AND 

VOLUME CONTROL 

RADIO 
RECEIVER 

R-122A/ ARN- 12 

REAR REAR 

VOLUME CONTROL "SIGNAL f-
LIGHT 

JUNCTION 
BOX 

J-15B 

TO HEADSET CffiCUIT 

Figure 3.1-8. ~arker Beacon Receiver Set AN/ ARN-12 Block Diagram 

3.1-180. DESCRIPTION OF ~RKER BEACON RE­
CEIVER SET AN/ ARN -12. 

3. 1-181. The marker beacon receiver is automatically 
set in operation whenever the power switch and volume 
control, labeled MARKER BEACON, is turned on. The 
receiver is designed to receive a fixed frequency of 75 
megacycles modulated by 400, 1300, or 3000 cycles. 
An amber signal light located on the instrument panel 
of either compartment gives a visual indication when 
the aircraft is passing over a 75 megacycle marker 
beacon station. An "expansion" circuit in the receiver 
narrows the cone of reception over a marker beacon 
station and gives a sharp definition to the tone edges; 
it squelches the receiver output when the aircraft is 
not over a marker signal. ~arker beacon receiver 
audio level is controlled from either compartment by 
a volume control located on the instrument panel. 

3. 1-182. DESCRIPTION OF ~JOR CO~PONENTS. 

3.1-183. MARKER BEACON RECEIVER R -122A/ ARN-
12. 

3.1-184. The marker beacon receiver R-122A/ARN-12 
(2 , figur e 3 .1-9) is a nine tube receiver utilizing a 
superheterodyne type cir.cuit designed to receive a 
fixed frequency of 75 megacycle modulated by 400, 
1300 or 3000 cycles. The receiver also consists of an 
indicator control circuit, and audio output components 
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mounted on one metal chassis behind the rear seat. 

3.1-185. ANTENNA AS-215/ ARN. 

3.1-186. TheantennaAS -215/ ARN(10, figure 3. 1-9) 
is a horizontally-polarized antenna for receiving the 75 
megacycle marker beacon signal. Impedance is 52 ohms 
into unbalance line. 

3.1 -187. DESCRIPTION OF ~INOR CO~PONENTS 
AND INSTALLATION ITE~ . 

3.1-188. ~OUNTING ~T-589/ARN-12. 

3.1-189. ~ounting ~T-589/ARN-12 (1, figure 3. 1-9) 
is a shockproof and vibration proof mounting used for 
mounting of the receiver. The receiver is secured to 
the mount by a clamp located on the forward end of the 
mount. 

3.1-190. DIFFERENCE IN ~ODELS. 

3 .1-191. Refer to figure 3.1-30 for differences between 
the signal electronic equipment configuration in aircraft 
bearing the same model designation and between models 
of the same aircraft. 

3.1-192. OPERATING CONTROLS AND USE. 

3.1 - 193. ~RKER BEACON VOLU~E CONTROL. 
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1. Mounting MT-589A/ ARN-12 
2. Radio Receiver R-122A/ ARN-12 
3. Rear Headset-Microphone H-46A / UR 
4. Junction Box ARC Type J - 15B 
5. Rear Volum e Control 

9 

6. Rear Indicator Light 
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7. Front Headset-Microphone H-46A/ UR 
8. Front Power Switch and Volume Control 
9 . Front Indicator Light 

10. Antenna AS-215/ ARN 

Figure 3.1-9. Marker Beacon Receiver Set AN/ ARN -12 Major, Minor and Installation Items Location Diagram 

3. 1-19 



Chapter 2 
Section III.1 

T~55-1510-202-10 

3.1-194. A marker beacon volume control knob (41, 
figure 1-7; 25, figure 1-8) is provided on each instru­
ment panel adjacent to the marker beacon indicator 
light. The front volume control incorporates an ON­
OFF power switch. The volume control knob on each 
instrument panel gives the crew member in that com ­
partment a degree of control of the volume of the aural 
signal reception heard in his headset. Clockwise ro­
tation of the control knob increases the volume of the 
signals received, and counterclockwise rotation de­
creases the volume. Full counterclockwise rotation 
of the front volume control knob turns off the marker 
beacon equipment. 

3 . 1-195. ~RKER BEACON INDICATOR LIGHTS. 

3 .1-196. A marker beacon indicator light (42, figure 
1-7; 24, figure 1-8) is provided on both the front and 
rear instrument panels. The lights provide visual 
indication of the presence of a marker beacon by coming 
on as a ground beacon transmitter is approached. Both 
lights are the press-to-test type, and their condition 
may be checked by pressing the lens portion of the 
lights. 

Control 

Volume control 

Indicator light 

Function 

Controls the volume of sig­
nal heard in the headset. 
The front volume control 
incorporates a switch for 
tuning the receiver set on 
and off. 

Givesa visual indication when 
a ground beacon trans­
mitter is ap roached. 

3.1-197. TYPE OF OPERATION FACILITIES. 

3.1-198. Refer to figure 3.1-30 for operating facilities. 

3.1-199. OPERATING INSTRUCTIONS. 

1. The marker beacon receiver is set in operation 
when the battery switch is turned ON and the volume 
control knob on the front instrument panel is turned 
clockwise. 

3 .1-200 . EMERGENCY OPERATION. 

3 .1-201. Since the equipment has but one mode of oper ­
a tion, there is no alternative type of operation which can 
be used. The equipment, however supplies its informa­
tion in several ways, each of which may be used inde­
pendently. Should the audio signal alone fail, the visual 
indicator may be utilized to receive the marker signals. 
Should the visual indicator a lone fail, the audio signal 
may be utilized to receive the marker -beacon signals. 

3.1 -202. PREFLIGHT INSPECTION. 

3.1 -203. The following paragraphs describe the oper­
ational procedures performed on marker beacon re­
ceiver set AN/ ARN -12. 

3.1-204 . POWER OFF INSPECTION. 
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3. 1-205. EXTERIOR INSPECTION. 

3.1-206. The following check is an extension to the 
Exterior Inspection in Section II. 

1. Antenna - Check for secure antenna mounting and 
condition. 

3.1-207. INTERIOR CHECK. 

1. Antenna - Check for secure antenna lead-in con­
nection to antenna . 

2. Marker beacon receiver -Check for secure plug 
and wire connections. Check and hand tighten plug 
connector rings. 

3. Junction box - Check that all wire connection and 
terminal nuts are secure. 

4. Headset-microphone - Check that headset-mi­
rophone cord is plugged in. 

3.1-208. POWER ON. 

1. Marker beacon indicator light - Press -to-test 
light should come on . 

3.1-209. POST FLIGHT CHECK. 

1. Front volume control switch - Turn maximum 
counterclockwise to turn receiver off. 

2. All discrepancies noted on Form DA-781-1 and the 
crew chief should be notified. 

3. 1 -210. RADIO RECEIVING SET AN/ ARN-30A. Air­
craft A 55-4649 thru 55-4748 and 57-2772 and on. 

3.1-211. PURPOSE AND USE . 

3.1-212. Radio receiving set AN/ ARN -30A, is an air ­
borne radio receiving set with a frequency range of 
108 to 135 megacycles designed to receive the following 
VHF radio airway facilities: VHF omni direc tiona! 
range (VOR); visual-aural range (VAR); 90/ 150 cps 
runway localizer (LOC); voice reception on the complete 
band of frequencies covered within the range of 108 to 
135 megacycles, simultaneously with the available 
navigation facilities, if desired. 

3. 1-213. TECHNICAL CHARACTERISTICS. 

Frequency 
range 

Type of 
modulation 

Distance 
range 

Sensitivity 

Selectivity 

Antenna 

Power 
required 

108 to 135 megacycles . 

Amplitude. 

Approximately 120 miles at 
10, 000 feet. 

Two microvolts or better 
throughout the frequency 
range for 10 milliwatts 
with 30% modulation at 400 
cps, into a 300-ohm load. 

Total bandwidth 100 kilo ­
cycles for 6 db, 350 kilo­
cycles for 60 db. 

Ramshorm, V -type. 

2. 9 amperes . 

.. 

) 



" 

0 

) 

FROM {+ 
"~.,iT DC 7 I 

TOGRD 
RELAY UNIT 

K-12 

l 
FRONT RADIO SET FRONT COURSE 

CONTROL INDICATOR 
C -1?54/ ARN -30 ID-453/ARN-30 

I 
I 
l RELAY UNIT I K-17 
I 
I 

T~55-1510-202- 10 

l 
I 

l I I 
REAR RADIO SET REAR COURSE 

r- CONTROL INDICATOR 
C-1254/ARN-30 ID-453/ARN-30 

I 

l_j 
I 
I 

I 

Chapter 2 
Section ll. 1 

l 
JUNCTION ,__... 

BOX 
J -15B 

I 
TO 

HEADSET 
CIRCUIT 

L--------T---------~ 
SIGNAL DATA 
CONVERTER RADIO RECEIVER - ANTENNA 

CV -265/ ARN-30A R-445/ ARN- 30 AS -580A/ A RN -30 

I I 

DYNAMOTOR 

-..... DY -86/ ARN-30 AIRCRAFT A 55-4649 THRU 55-4748 

-

'ROM r 
28VOLTDC ~ I 

BUS :;;;! / " JUNCTION ~ 
BOX 

' J -15B ~ ' 

I ' I J ' 
REAR RADIO SET 

TO 
FRONT RADIO SET FRONT REAR HEADSET 

CONTROL COURSE INDICA TOR CONTROL COURSE INDICATOR 1-- CIRCUIT 
C -1254/ ARN 30 ID-453/ARN-30 C -1254/ ARN -30 ID-453/ ARN -30 

: J l : 
I I 
I ~ I RELAY UNIT 
I K-14A I 
I r--

l I L ____ --- ------t--T---------~ 
SIGNAL DATA RADIO RECEIVER ANTENNA 
CONVERTER - R-445/ ARN -~0 AS -580A/ ARN-30 

CV -265/ ARN-30A 

I 
DYNAMOTOR 

AIRCRAFT A 57-2772 AND ON' DY -86/ ARN-30 

Figure 3.1-10 . Radio Receiver Set AN/ ARN -30A Block Diagram 
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3. 1-214 . NO~ENCLATURE AND CO~~ON NA~ES. 

menclature 

Radio Receiving Set 
AN/ ARN -30A . . . 
Radio Receiver R -445/ ARN -30 
Dynamotor DY86/ ARN -30 
Signal Data Converter 

CV -265/ ARN -30A 
Radio Set Control 

C -1254/ ARN -30 . 
Course Indicator 

ID-453/ ARN-30 . . . 
Antenna AS -580A/ ARN -30 . 
~ounting ~T -117 5/ ARN -30A 
~ounting ~T -1174/ ARN -30A 
Relay Unit ARC Type K-12. * 
Relay Unit ARC Type K-17. * 
Relay Unit ARC Type K-14A * 

Common Name 

Radio r eceiving set 
Receiver 
Dynamotor 

Converter 

Control unit 

Course Indicator 
Antenna 
~ounting 

~ounting 

Relay Unit 
Relay Unit 
Relay Unit 

• Aircraft A 55-4649 thru 55 -4748. * Aircraft A 57-2772 and on . 

3.1-21 5. CO~PONENTS OF RADIO RECENING SET 
AN/ ARN -30A. 

3.1-216. Refer to figure 3.1-11 for location of the 
radio receiving set AN/ ARN -30A components within 
the aircraft. 

Ouantit Items 

1 Radio Receiver R-445/ ARN-30; includes 
Dynamotor DY -86/ ARN-30 

1 Signal Data Converter CV -265/ ARN -30A 
2 Radio Set Control C -1254/ ARN -30 
2 Course Indicator ID -453/ ARN-30 
1 Antenna AS -580A/ ARN -30 
1 ~ounting ~T-1175/ARN-30A 
1 ~ounting ~T-1174/ARN-30A 
1 * Relay Unit ARC Type K-12 
1 * Relay Unit ARC Type K-17 
1 * Relay Unit ARC Type K -14A 

• Aircraft A 55 -4 649 thru 55-4748. * Aircraft A 57-2772 and on . 

3.1-217. DESCRIPTION OF RADIO RECENING SET 
AN/ ARN -30A . 

3.1-218. With radio receiving set AN/ ARN-30A re­
ceiver tuned to an incoming signal by the tuning crank 
on the control unit, the signal picked up by the antenna 
is fed to the input circuit of the receiver. The type of 
signal reception desired is selected by the O~NI-VAR 
LOC selector switch on the control unit. With the switch 
in the OMNI position, the navigation portion of a VOR 
signal is fed to the omni circuit of the converter. Here, 
the intelligence is converted into visual track informa ­
tion for presentation on the course indicator. With 
the switch in the VAR LOC position a relay feeds the 
navigation portion of the VAR or localizer signal to the 
VAR a nd localizer circuits of the converter, which 
converts it for visual presentation on the course indi­
cator . If the O~NI-VAR LOC selector switch is set 
incorrectly for the type of s ignal being received, the 
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vertical-pointer flag-alarm on the cour se indicator 
will show. In either position of the selector switch, 
the audio portion of the received signal is routed to 
the control unit where its level may be adjusted, by 
the volume control knob. High voltage for the radio 
rec eiving set is provided by the dynamotor which is 
part of the receiver and receives its power from the 
aircraft 28 volt de bus . 

3.1-219. DESCRIPTION OF ~JOR CO~PONENTS. 

3.1-220. RADIO RECEIVER R-445/ARN-30. 

3. 1 -221. Radio r eceiver R -445/ ARN -30 {10, figure 
3 .1-11) is a nine -tube superheterodyne receiver capable 
of being tuned to any amplitude -modulated signal with 
a fr equency range between 108 and 1 35 megacycles. 
The receiver provides aural output for headset opera ­
tion, as well as a navigation signal which is used to 
f eed the converter. The receiver is designed to be 
tuned remotely by the control unit. ~ounted at the 
rear of the receiver is the dynamotor (13, figure 3.1 -
11). Circuits between the dynamotor and the receiver 
are completed by mating connectors on the base of 
the dynamotor and the r eceiver chassis . The receiver 
is located on the floor aft of the rear seat. 

3.1 -222 . SIGNAL DATA CONVERTER CV -265/ ARN-30A. 

3.1-223. The signal data converter CV -265/ ARN-30A 
{9, figure 3.1 -11) is a five-tub e receiver designed to 
accept the VOR, VAR, and localizer information deliv ­
ered by the receiver and convert it to a form which is 
presented visually by the course indicator. The con ­
verter contains no operating or tuning controls . Input 
and output connectors are located on the r ear of the 
chass is and mate with connec tors on mounting ~T-
1175/ ARN -30A. The converter is located on the floor 
aft of the rear seat. 

3.1-224. ANTENNA AS -580A/ ARN -30. 

3.1 -225. Antenna AS-580A/ ARN-30 {3, figure 3.1-11), 
functions as the receiving antenna for radio receiving 
set AN/ ARN -30A. The antenna is a "ramshorn" V­
type incorporating two broad-band antennas. The for ­
ward dipole antenna is us ed for glide-slope signal re­
ception, which is not used on this aircraft. The angular 
r ear dipole antenna is used for the r eception of VOR, 
VAR and localizer signals in conjunction with the other 
units of the set. 'The dipoles are set in a rubber block, 
which in turn is fastened to a n aluminum pedestal sup­
port. The antenna is located on top of the cabin. 

3. 1 -226. RADIO SET CONTROL C -1254/ ARN - 30. 

3. 1-227. Radio set control C -1254/ ARN -30 (2, figure 
3.1-11) is an edge lighted plastic console control unit, 
designed for r emote control of the receiver . Edge ­
lighting is provided by three midget flange -base lamps 
installed in red-filter light assemblies {1, figure 3 .1-12) 
located on the front panel and controlled by the aircraft 
rheostat switch. Power control is accomplished by 
means of an off -on volume control knob ( 4, figure 3 . 1-
12), which turns the set on a nd off and controls the 
a udio l evel of the received signa l. Remote control 
tuning of the receiver is provided by the tuning crank 

) 
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1. Rear headset-microphone H-46A/ UR 
2. Radio Set Controls C-1254/ARN-30 
3. Antenna AS-580A/ARN-30 
4. Front headset-microphone H-46A/ UR 
5. Course Indicators ID- 453/ ARN-30 
6. Relay Unit ARC Type K-12 t 
7. Relay Unit ARC Type K-17 t 

t Aircraft A 55- 4649 thru 55- 4748 
t Aircraft A 57 -2772 and on 
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8. Junction Box ARC Type J -15B 

Chapter 2 
Section III. 1 

9. Signal Data Converter CV - 265/ ARN- 30A 
10. Radio Receiver R-445/ ARN- 30 
11. Mounting MT-1174/ ARN-30A 
12. Mounting MT-1175/ ARN-30A 
13. Dynamotor DY-86/ ARN-30 
14. Relay Unit ARC Type K-14At 

Figure 3.1-11. Radio Receiver Set AN/ ARN-30 Major, Minor and Installation Items Location Diagram 
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(2, figure 3.1-12), which mechanically tunes there­
ceiver and turns the frequency dial (3, figure 3.1-12). 
As the frequency dial, calibrated in megacycles, is 
turned the receiver is tuned to the frequency indicated 
by the dial. The OMNI-VAR LOC selector switch (5, 
figure 3.1-12) is used for selecting the desired type of 
reception, VOR, VAR and localizer signals. Electrical 
and mechanical connections are made at the rear of 
the control unit. 

3.1-228. COURSE INDICATOR ID-453/ARN-30. 

3. 1-229. Course indicator ID -453/ ARN -30 (5, figure 
3 .1-11) is a combined cross -pointer meter and course 
selector TO-FRO~ instrument. The cross-pointer 
meter section of the course indicator is a special type 
of micrometer containing two pointer mechanisms, 
and two flag-alarm mechanism for indicating the oper­
ating or non-operating conditions of the pointer mech­
anisms. The vertical pointer ' visually indicates the 
VOR, VAR, or localizer information received from 
the converter. The vertical pointer is pivoted at the 
top and moves left or right to supply a visual indication 
of the lateral position of the aircraft with respect to 
the on-course signal of the omni or localizer beam. 
The horizontal pointer is not used in this aircraft. Flu­
orescent blue and yellow sectors are included for flying 
the visual courses of VAR. A red flag-alarm warning 
is associated with each pointer to indicate the relative 
operating strength of a received signal. The flag-alarm 
associated with the vertical pointer, in confirmation 
with the TO-FRO~ meter, serves to indicate the pres­
ence or absence of proper output signals from the con­
verter. The course selector dial is graduated in a 
compass scale of 360 degrees. An arrowhead is used 
for the true-course indicator and a ball as the reciprocal 
indicator on the indicator scale . The TO-FRO~ meter 
is a zero center d-e instrument which provides the 
sense information required to resolve any ambiguity 
in the reading of the course indicator scale. The TO­
FRO~ meter will show to when the indicated bearing 
on the course selector is the magnetic bearing to the 

station. The meter will show FRO~ when the bearing 
on the course selector is the magnetic bearing from 
the station. 

3.1-230. DESCRIPTION OF ~INOR CO~PONEN1S 
AND INSTALLATION ITE~S. 

3.1-231. ~OUNTING ~T -1175/ ARN -30. 

3.1-232. ~ounting~T-1175/ARN-30A (12, figure 3. 1-
11) is a mounting rack for the receiver and converter 
and serves as a terminal junction box for all units of 
the receiver set. The receiver and converter are mount­
ed in separate stalls secured by means of nut-and-link 
arrangements which engage the tapered studs located 
on the front of the units. All connectors are contained 
in an enc losure located at the rear of the mount. 

3.1-233. ~OUNTING ~T-1174/ARN-30. 

3.1-234. ~ounting~-1174/ARN-30 (11, figure 3.1-11) 
is provided for mounting, mounting ~T -1175/ ARN -30, 
which in turn mounts the receiver and converter. Vi­
bration mounts are located in each corner of the mount. 
~ounting ~T-1175/ARN-30A is secured by means of 
four snapslides engaging the grooved studs. Two ground 
straps, fastened from the two rear vibration mounts 
to the channel frame, provide ground connections across 
the vibration mounts. 

3.1-235. RELAY UNIT ARC TYPE K-12. Aircraft A 
55-4649 thru 55-4748. 

3.1-236. Relay unit ARC Type K-12 (6, figure 3.1-11) 
is described in paragraph 3. 1-114. 

3.1-237. RELAY UNIT ARC TYPE K-17. Aircraft A 
57-2772 and on . 

3.1-238. Relay unit ARC Type K-17 (7, figure 3.1 -11), 
located on the lower left side of the fuselage transfers 
the operation of the radio receiver set between the 

RADIO SET CONTROL c-1254/ARN-Jo 

1. Panel Edge Lights 

2. Tuning Crank 

3. Frequency Dial 

4 . Volume Control Knob 

5. Omni-Var Loc Selector Switch 

Figure 3.1-12 
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front and rear compartments. One set of contacts 
transfers the OMNI-VAR LOC selector switching and 
the other contacts transfers the volume control. 

3.1-239. REIA Y UNIT ARC TYPE K-14A. Aircraft A 
57-2772 and on. 

3.1-240 . RelayunitARCTypeK-14A(14, figure3 . 1-
11) is mounted on the floor just aft of the rear seat. The 
relay transfers the operation of the navigation system 
between the front and rear control units. 

3. 1-241. HEADSET -~CROP HONE H -46A/ UR. 

3.1-242. Headset-microphone H-46A/ UR (1, 4, figure 
3. 1-11) is described in paragraph 3.1-42. 

3.1-24 3. JUNCTION BOX ARC TYPE J -15B. 

3.1-244. JunctionboxARC TypeJ-15B (8, figure 3. 1-
11) is described in paragraph 3.1-36. 

3.1-245. DIFFERENCES IN ~ODELS. 

3.1-246. Refer to figure 3.1-30 for difference between 
the signal electronic equipment configuration in aircraft 
bearing the same model designation and between models 
of the same aircraft. 

3.1-247 . OPERATING CONTROLS AND USE. 

3. 1-248 . RADIO SET CONTROL C-1254/ARN-30. 

3.1-249. VOLU~ CONTROL KNOB. 

3. 1-250. The volume control knob (4, figure 3.1 -12) 
labeled VOL and OFF, incorporates a switch that con­
trols power to the radio receiver set. Clockwise ro­
tation of the knob turns the system on and increases 
the audio level. 

3.1-251. 0~-VAR LOC SELECTOR. 

3.1-252. Omni, visual-aural ranges or localizer oper­
ation may be selected by the 0~-VAR LOC selector 
switch (5, figure 3 .1-12). When the switch is positioned 
to OMNI, the heading to or from the station is presented 
on the vertical needle of the course indicator . When 
placed in the VAR LOC position, visual-aural range 
or runway localizer signals will actuate the vertical 
needle of the course indicator. 

3.1-253. TUNING CRANK. 

3.1-254. The tuning crank (2, figure 3.1-12), turns 
the frequency dial (3, figure 3.1-12) and also operates 
a mechanical linkage that is connected to the receiver, 
which permits the receiver to be tuned to any desired 
frequency as indicated on the frequency dial. 

3.1 -255. COURSE INDICATOR ID-453/ ARN-30 . See 
figure 3.1-13. 

3. 1-256. COURSE SELECTOR KNOB. 

3.1-257. The course selector knob located on the lower 
right hand corner of the course indicator permits se-

lection or determination of the magnetic bearing of 
the aircraft from the VOR station being received. 

Component Control 

Radio Set 
Control 
C-1254/ 
ARN-30 

Course 
Indicator 
ID-453/ 
ARN-30 

Volume Con 
trol knob 

O~NI-VAR 
LOC Selec 

· tor Switch 

Tuning 
Crank 

Course 
Selector 
Knob 

NAV 
Switch 

Function 

Combination on -off switch 
and volume control. Con­
trols application of power 
to the set, rotation clock­
wise (direction of arrow) 
turning power on. FUrther 
clockwise rotation increas­
es the audio level of the 
radio receiver. 

Function selector switch. In 
0~ position, the equip­
m ent provides track in­
formation, as chosen by 
the operator, when tuned 
to the selected VOR ground 
station. In VAR LOC posi­
tion, the equipment is set 
up for operation with ei­
ther VAR or localizer sig­
nals. 

Turns the frequency dial and 
through the interconnec ­
tion of mechanical linkage, 
remotely tunes the receiv-

....e.r 

Permits selection or deter­
mination of the magnetic 
bearing of the aircraft from 
the VOR station being re­
ceived. 

Transfers operation of the 
receiver set between the 
front and rear radio con­
trol set. An indicator light 
in each compartment shows 
which radio control set 
has control of the receiver 
set. 

3. 1-258. RADIO CONTROL SWITCH. 

3 .1-259. On aircraft A .A the front radio control switch 
(4, figure 1-12) is located on the switchandcircuitbreak­
er panel. On aircraft A • the front radio control switch 
(43, figure 1-7) is located on the front instrument panel. 
A radio control switch (17, figure 1-8) is also located 
on the rear instrument panel. The switch labeled NA V, 
transfers operation of the radio set between the front 
and rear radio control unit. On aircraft A .A an indi­
cator light is installed on the front and rear instrument 
panels and on aircraft A • the indicator light is located 

A A;"'oft 55-4649 thru 55-47 49 

• A;rcroft 57 ·2 772 and on 
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within each switch . The indicator lights designates 
whether the front or rear occupant has control of the 
radio set. Operation of the radio set may be obtained 
by the front or rear occupant by pressing the radio 
control switch. 

Note 

Control of the radio set always reverts to the 
front control unit when the battery switch is 
turned OFF and then ON. The rear control 
unit will become operative again only after the 
radio control switch is pressed. 

COURSE INDICA TOR 10·453 ARN·30 

Figure 3.1-13 

3.1-260. TYPE OF OPERATION FACILITIES. 

3 .1-261. Refer to figure 3. 1 -30 for operating facilities. 

3.1-262. OPERATING INSTRUCTION. 

3.1-263. 111e following paragraphs describe the oper ­
ating instructions for the various modes of operation. 
The radio set can be used for voice reception on a ll 
frequencies covered by the receiver. 

3.1-264. VHF OMNIDIRECTIONAL RANGE (VOR) 
STEERING INSTRUCTIONS. 

3.1-265. When using U1e course selector for on-Course, 
set llie indicator so that U1 e TO-FROM meter indicates 
TO, going to a station and in FROM, when going from 
a station. The following steering rule to get back on 
course is: 

1. When crosspointer moves LEFT, steer left. 
2. When crosspointer moves RIGHT, steer right. 

This is referred to as, "steering into the needle"' and 
is the same rule which should be followed on normal 
runway approaches on the localizer. It does not nee­
essarily apply to flying the simultaneous visual-aura l 

3.1 -26 

ranges. 

3.1-266. VHF OMNIDIRECTIONAL RANGE (VOR) 
OPERATING INSTRUCTION. 

1. Turn llie volume control, labeled VOL, full clock­
wise. Allow approximately a three minute warmup 
period. 

2. NA V radio control switch - Press for control. 
3. OMNI-VAR LOC selector switch - OMNI position. 
4. Tuning crank -Tune desired omni station. Make 

certain that U1e OFF "flap alarm'' on llie vertical cross­
pointer meter is out of sight. 

5. Volume control knob -Readjust to comfortable 
listening level. 

Note 

Visual indication are independent of audio circuits 
and are not affected by llie position of llie volume 
control. Volume should be maintained at a high 
enough l evel to prevent navigating by a wrong 
station. 

6. Course indicator - To fly a desired course, set llie 
heading by rotating the cour se indicator knob. Keep 
in min:! whether course is to or from llie st.a tion. To 
obtain a bearing from an omni station, rotate U1e knob 
until vertical needle centers and the TO-FROM meter 
indicates FROM. 

Note 

When tuning a station in, the flag-alarm at the 
base of the vertical needle will disappear. If 
the flag does not disappear the signal is not 
strong enough for navigation purposes. 

7. Volume control knob - Full counterclockwise to 
turn radio receiver set off. 

3.1-267. VISUAL AURAL RANGE (VAR)OPERATING 
INSTRUCTIONS. 

1. Turn the volume control, labeled VOL, full clock­
wise. Allow approximately a three minute warmup 
period. 

2. NA V radio control switch - Press for control. 
3. OMNI- VAR LOC selector switch - VAR LOC 

position. 
4. Tuning crank - Tune in desired station. Make 

certain that llie OFF "flag-alarm" on the vertical cross­
pointer is out of sight. 

5. Volume control knob -Readjust to comfortable 
listening level. 

6. Cow·se indicator - The "flag-alarm" on llie vertical 
crosspointer meter will disappear when the station is 
tuned in properly and llie signal is of sufficient strength 
for navigation. The vertical crosspointer meter will 
give a right or left indication. 

7. Determine position with respect to on-course by 
deflection of crosspointer needle on U1e course indicator 
and by the character of the audio signal; determine 
quadrant by noting whether needle is in blue or yellow 
area and whellier off-course component of audio signal 
is A or N. 

8. Volume control knob -FULL counterclockwise to 

.. 

) 
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turn radio receiver off. 

3.1-268. LOCALIZER (LOC) STEERING INSTRUCTIONS. 

3.1-269. On making a normal runway approach, a 
reading of the crosspointer meter to the left or right 
of center indicates that the pilot must steer left or 
right respectively to bring the meter back to on-course­
center, that is steer into the needle. 

Note 

During an approach from the back side of a 
localizer, the needle deflections will be op­
posite from normal indications. 

3.1-270. LOCALIZER (LOC) OPERATING INSTRUC­
TIONS. 

1. Turn the volume control, labeled VOL, full c lock­
wise. Allow approximately a three minute warmup 
period. 

2. NA V radio control switch -Press for control. 
3. O~NI - VAR LOC selector switc h - VAR LOC 

position. 
4. Tuning crank - Tune in desired station. ~ake 

certain that the OFF "flag-alarm'' on the vertical cross­
pointer meter is out of sight. 

5. Fly the approach by steering in the direction the 
needle deflects to correct the approach patch. 

Note 

During approaches from the back side of the 
localizer, needle deflections will be opposite 
from normal indications. 

6. Volume control knob - Full counterclockwise to 
turn radio receiver off. 

Note 

Enter any equipment malfunction or failure 
in flight report. 

3.1-271. DUAL OPERATING CONTROL. 

3.1-272. Refer to Paragraph 3.1-258, "Radio control 
switch". 

3.1-273. E~ERGENCY OPERATION. 

3.1-274. If genera tor failure occurs during flight, 
radio operation will be limited to the life of the battery, 
therefore radio operation should be limited to conserve 
the battery. 

Note 

Except for the possible substitution of the use 
of VOR facilities for VAR or localizer signals 
(or vice versa) to complete a desired naviga ­
tion maneuver, there are no emergency methods 
of operation in case of circuit failur e during 
flight. However, if the voice portion of the 
receiver is operable, it may be possible to 
use GCA facilities . 

3. 1 -2 75. PRE FLIGHT INSPECTION. 

3.1-276. The following paragraphs describe the oper­
ational procedures performed on radio receiver set 
AN/ ARN -30A equipment at the time indicated in Section 
II Normal Procedures. 

3.1-277. POWER OFF INSPECTION. 

3.1-278. EXTERIOR INSPECTION. 

3.1-279. The following check is an extension to the 
Exterior Inspection in Section II. 

1. Antenna -Check for secure antenna mounting. 

3 .1-280. INTERIOR INSPECTION. 

1. Antenna - Check for secure antenna leadin con­
nection to antenna. 

2. Radio receiver - Check for secure mounting and 
plug connection. Tighten plug connector rings and 
mechanical linkage nut. 

3. Converter check for secure mounting. 
4. ~ounting -Check for secure wire and plug connec­

tions . Tighten plug connector rings hand tight. 
5. Junction box - Check that all wire connections and 

terminal nuts are secure. 
6. Radio set controls - Check for secure mounting. 
7. Headset -microphone -Check that headset-micro­

phone cord is plugged in . 

3.1 -281. FLIGHT CHECK 

3.1-282. A flight check is more satisfactory than a 
pre-flight power on check and should be performed 
in accordance with paragraph 3. 1 -262. 

3. 1-283. POST FLIGHT CHECK. 

1. Volume control knob - Full counterclockwise to 
turn radio receiver set off. 

2. All discrepancies noted on Form DA -781-1 and 
the crew chief should be notified. 

3.1-284. RADIO SET AN/ ARC-44. All aircraft A 
except 51-12711 thru 51-12714, 51-12724 thru 51-12759 
and 51-12763 thru 51-12791 and all aircraft A A 4.. 

3. 1-285. PURPOSE AND USE. 

3 .1 -286. Radio set AN/ ARC -44 is a subminiature air­
borne frequency -modulated radio receiver -transmitter 
set operating in a frequency range of 24 .0 to 51. 9 mega­
cycles. Its primary function is to provide two-way 
communication between aircraft or between aircraft 
and ground stations. An auxiliary function enables the 
operator to use the equipment to home on any signal 
within its fr equency range. The effective r eceiving 
and transmitting range of the radio set is limited by 
line-of -sight consideration to approximately 50 miles. 

3. 1 -287. TECHNICAL CHARACTERISTICS. 

Frequency range 

Use 

280 preset channels - 24.0 to 
51.9 megacycles. Channel 
separation; 100 kilocycles. 

Air-ground liaison communi -

3. 1-27 
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LEFT DIPOLE COMMUNICATION RIGHT DIPOLE 
HOMlNG ANTENNA ANTENNA HOWliNG ANTENNA 
GROUP AN/ ARA-31 AT-454 / ARC GROUP AN/ ARA-31 

I 
l 

KEYER 
KY-149/ AR 

TERMINAL RADIO RECEIVER 
BOX TRANSMITTER 

J-562/ AR RT-294/ ARC-44 

I I 

~ l I 

FRONT FM REAR SIGNAL 
DYNAMOTOR DISTRIBUTION REAR FM 

CONTROL PANEL DY-107/ AR PANE L CONTROL PANEL 
SB-327/ ARC-44 SB-329/ AR SB-327/ ARC-44 

Figure 3.1-14. Radio Set AN/ ARC -44 Block Diagram 

cation. ceiving. 
Type of modulation . Frequency modulation, de­

rived from reactance tube 
modulation. 

Ahtimna Phase sensitive dipoles (2) 
for D-U sector coding. 

Type of transmission 
Distance range . 
Transmitter power 

output 

Receiver type 

Type of signals that 
can be received 

Receiver audio power 
output . . . 

I • 
Receiver sens1tivity . 

Homing sensitivity 

Antenna 

3.1-28 

Voice. 
50 miles. 

6 watts, 52-ohm resistive 
load . 

Double -Conversion super­
heterodyne . 

Fm voice, squelch contro1. 
When used as homing re­
ceiver, keyed urumdulated 
signals or keyed cw sig­
nals. 

50 mw across 150 ohm. 
1 microvolt for 10 db signal 

plus noise - to -noise ; 10 
microvolts for 40 db sig­
nal plus noise -to -noise, 
using 52 ohm signal gen­
erator. 

2 microvolts for 10 db sig­
nal plus noise -to -noise 
output of &0 mw across 
150 ohms . 

Whip transmitting and re-

3.1-288. NO~ENCLATURE 4ND CO~~ON NA~S. 

Nomenclature 

Radio Set AN/ ARN-44. 
Radio Receiver-Transmitter 

,RT -294/ ARC -44. . 
~ounting ~T-1268/AR 
Controi Pimel SB-

327/ ARC-44 . . 
Dynamotor DY -107/ AR 
~ounting ~T-1267/AR 
Radio Signal Distribution 

Panel SB-329/ AR . 
Terminai Box J -562/ AR 
Antenna AT-454/ARC . 
Headset-Microphone 

H-101/ U . . 
Antenna Group 

AN/ ARA-31 . 
Keyer KY -149/ AR . 
~ounting MT-1620/ AR 
Impedance ~atching 

Network CU -459/ AR 
Antenna Element 

AT-624 AR . 

Common Name 

Radio set 

Rt unit 
~ounting 

Control panel 
Dynamotor 
Mounting 

Distribution panel 
Terminal box 
Communication antenna 

Headset-microphone 

Antenna group 
Keyer 
~ounting 

Bullet } Homing 
Element antenna 

" 

() 
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2. 
3. 
4. 

5. 
6. 
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Terminal Box J -562/ AR 7 . Front Control Panel 
Dynamotor DY-107/ AR SB-327/ ARC-44 
~ounting MT-1267/AR 8. Rear Jack Box ARC Type J -10 
Rear Radio Signal Distribution 9. Radio Switch Panel 
Panel SB-329/ AR 10. Front Jack Box ARC Type J-10 
Rear Control Panel SB-327/ ARC-44 11 . Antenna AT -454/ ARC 
Front Radio Signal Distribution 12 . Junction Box ARC Type J -1 5B 
Panel SB-329/ AR 13 . Rear Microphone Switch 

14. 
15. 
H}. 
17 . 

18. 
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Button AA 
Keyer KY -149/ AR 
Mounting MT -1620/ AR 
Mounting MT- 1268/ AR 
R'adio Receiver -Transmitter 
RT -294/ ARC -44 
Homing Antenna Group 
AN/ ARA -31 

Figure ~ . 1 -15. Radio Set AN/ ARC-44 ~ajor, Minor and Installation Ite'rhs Location Diagram 

3. 1 -29 
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3.1 -289. CO~PONENTS OF RADIO SET AN/ARC-44. 

3.1-290. Refer to figure 3.1-15 for location of the 
radio set AN/ ARC-44 components within the aircraft. 

Quantit Items 

1 Radio receiver- transmitter RT -294/ ARC-
44. 

1 ~ounting ~T-1268 
2 Control Panel SB -327/ ARC -44 
1 Dynamotor DY -107 I AR 
1 ~ounting ~T-1267/AR 
2 Radio Signal Distribution Panel SB -329/ AR 
1 Terminal Box J -562/ AR 
1 Antenna AT-454/ ARC 
2 Headset-~icrophone H-101/ U 
2 Antenna Group AN/ ARA-31 
1 Keyer KY -149/ AR 
1 ~ounting ~T-1620/AR 
2 Impedance ~tching Network CU -459/ AR 
4 Antenna ElementAT-624/ AR 

3.1-291. DESCRIPTION OF RADIO SET AN/ ARC-44. 

3.1-292. Radio set AN/ ARC-44, receiver and trans­
mitter circuits are contained in the receiver -transmitter 
unit, which is remotely tuned by whole-and 1/ 10 mega­
cycle selector on the control panel. The signal dis­
tribution panel provides switching facilities for select­
ing the receiver-transmitter unit or other equipment 
in the aircraft. It also contains preamplification for 
the microphone and audio output amplification for the 
headset. Power for the complete equipment is obtained 
from the dynamotor which receives its power from the 
aircraft power source. When the F~ Squelch switch 
on the radio switch panel is in the co~~ position, the 
antenna lead from the receiver-transmitter unit is 
connected through the homing keyer to the communication 
antenna. When the F~ Squelch switch is in the HOMING 
position, the antenna lead from the receiver-transmitter 
unit is connected to the homing antennas through the 
homing keyer, which keys the incoming signals of the 
homing antennas at D and U rate . 

3. 1-293. DESCRIPTION OF ~JOR CO~PONENTS. 

3.1 -294 . RADIO-RECEIVER-TRANS~ITTER RT-
294/ ARC -44. 

Radio receiver-transmitter RT-294/ ARC-44 (17, fig­
ure 3. 1-15} located under the rear seat contains the 
receiver and transmitter circuits for Radio Set AN/ ARC-
44 . The receiver -transmitter unit tuning drive mech­
anism, which is remotely controlled by the control 
panel, automatically tunes the receiver stage and trans­
mitter stages to the frequency selected at the control 
panel. The receiver is a double-conversion super­
hetrodyne type. Included with the receiver circuits 
are the homing circuits for detection of the D-U signals 
which are coded in the homing antenna group. An ex­
ternal switch is used to energize the homing circuits. 

3.1-295. CONTROL PANEL SB-327/ ARC-44. 

3. 1-296. Control panel SB-327/ ARC -44 (5, 7, figure 
3.1 -15} is a separately housed unit containing there-

3.1-30 

ceiver -transmitter unit frequency selectors, the power 
switch, and the volume control. It also provides a 
choice of remote or local operation. All controls are 
located on the front panel. The frequency selectors 
levers (6, 7, figure 3.1-16} are mounted on consecutive 
shafts which also mounts the corresponding hole-and 
1/ 10 megacycle re-entrant switch sections. The se­
lected frequency appears in a fr equency window (2, 
figure 3.1-16), labeled FREQ, directly above the 1/ 10 
megacycle lever. Three panel lights (1, figure 3.1-16} 
located across the top of the panel, are covered by red 
translucent plastic covers and are controlled by the 
aircraft panel edge light rheostat switch. All external 
connections are made to the rear of the panel. The 
front panel is located on the left root rib and the rear 
panel is located on a bracket on the left cabin wall be­
low the rear side window. 

3. 1-297. RADIO SIGNAL DISTRIBUTION PANEL SB-
329/ AR. 

3.1-298. Radio signal distribution panel SB -329/ AR 
(4, 6, figure 3.1-15) is a separately housed unit which 
permits the occupants of the aircraft to monitor other 
receivers or to apply audio to other transmitters in the 
aircraft. Two panel lamps, (1, figure 3.1-17} located 
across the top of the panel are covered by red trans­
lucent plastic covers and are controlled by the aircraft 
panel edge lights rheostat switch . All external con­
nections are made to the rear of the panel. The dis­
tribution panels are in the same location as the control 
panels. 

3.1-299 . DYNAMOTOR DY -107/ AR. 

3. 1-300 . Dynamotor DY-107/ AR (2, figure 3.1-15) 
located aft of the rear seat, supplies the high-voltage 
de power and 400 cycle ac power for operation of the 
radio set AN/ ARC -44. 

3.1-301. ANTENNA AT-454/ ARC. 

3.1-302. Antenna AT-454 / ARC (11, figure 3 . 1-15} 
located on the forward center cabin top, is the com­
munication antenna for radio set AN/ ARC-44. The 
antenna is a tapered whip approximately seven and 
one-half feet long and is made of fiberglass reinforc ed 
plastic with six copper wires molded within the fiber­
glass whip and spaced equally around the circumfer­
ence. A corona discharge restrictor is built into the 
tip of the whip. The antenna base is tilted aft at a 15 
degree angle. 

3.1-303. HEADSET-MICROPHONE H-101/ U. 

3. 1-304 . Headset-microphone H-101/ U is described 
in paragraph 3.1-40. 

3.1-305. ANTENNA GROUP AN/ ARA -31. 

3.1-306. Antenna groop AN/ ARN-31 (18, figure 3.1-15) 
consists of keyer KY-149/ AR (14, figure 3.1-15}, mount­
ing MT-1620/ AR (15, figure 3. 1-15} and four antenna 
elements at -624/ AR . Two antenna elements and one 
impedance matching network make up a homing antenna. 
There are two identical homing antennas: one is located 
on either side of the stabilizer. 

" 
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3.1-307. KEYER KY-149/ AR. 

3.1-308. Keyer KY-149/ AR (14, figure 3.1-15) is 
mounted on the right cabin wall near the floor just aft 
of the door post. It is enclosed by a sliding cover which 
is held in place by a single spring lock fastener on the 
rear of the cover . The front panel of the keyer con­
tains four coaxial connectors and a two-pin connector 
for a 27. 5 volt power input. One coaxial connector is 
for the antenna cable from the receiver-transmitter 
unit, one for the communication antenna cable and two 
for the homing antenna cables. The keyer contains an 
antenna switching relay, a lobe switching relay, and a 
lobe switching motor. 

3. 1-309. I~PEDANCE ~ATCHING NETWORK CU-
459/ AR. 

3. 1-310. Impedance matching network CU-459/ AR has 
a bullet-shaped black nylon she ll. Two antenna con­
nectors are mounted on the outer surface of the bullet, 
one on each side. The bullet contains the circuity for 
impedance matching between the receiver -transmitter 
and the antennas. 

3. 1-311. TER~INAL BOX J -562/ AR. 

3.1-312 . Terminal box J -562/ AR (1, figur e 3. 1-15) 
located behind the rear seat on the left cabin wall, is 
a rectangular case which contains four mounted terminal 
board strips and 80 terminal posts . 

3 .1-313. DESCRIPTION OF ~NOR CO~ONENTS AND 
INSTALLATION ITE~S. 

3. 1-314. ~OUNTING ~T-1267/AR. 

3.1-315. Mounting ~T-1267/AR (3, figure 3.1-15} is 
a shockproof and vibration proof mounting used to mount 
the dynamotor . The dynamotor is secured by mounting 
screws that engage in mounting sc rew inserts. 

3. 1-316. JACK BOX ARC TYPE J -10. 

3. 1-317. Jackbox ARC TypeJ-10 (8, 10, figure 3. 1-15) 
is described in paragraph 3. 1-38. 

3.1-318 . JUNCTION BOX ARC TYPE J-15B. 

3.1-319. Junction box ARC Type J -15B (12, figure 
3.1-15) is described in paragraph 3.1-36. 

3. 1-320 . MOUNTING ~T -1620/ AR. 

3. 1-321. Mounting~T -1 620/AR (15, figure 3.1-15} 
is a plate used for mounting the keyer in place. The 
plate is mounted on the right cabin wall near the floor 
just aft of the door post. 

3.1-322. MOUNTING ~T-1268/AR . 

3.1-323. ~ounting ~T-1268/AR (16, figure 3.1 -15) 
is a s hock proof and vibration proof mounting used to 
mount the receiver -transmitter unit. The receiver­
transmitter unit is secul:ed by mounting s crews that 
engage in mounting screw blocks. 

3.1-324. DIFFERENCES IN ~ODElE . 

3.1-325. Refer to figure 3. 1-30 for difference between 
the signal elec tronic equipment configuration in air­
craft bear ing the same model designation a nd between 
models of the same aircraft. 

CONTROL PANEL SB-327 /ARC-44 

1. Panel Lights 

2. Freque~cy Window 

3. Volume Control Knob 

4. Power ON -OFF Switch 

5. Remote-Local Selector Lever 

6. 1/ 10 ~egacycle Frequency 
Selector Lever 

7. Whole ~egacycle Frequency 
Se lector Ring 

Figure 3. 1-16 

3.1-31 
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3.1-326. OPERATING Cf>NT.fWLS AND USE. 
' ' I 

3.1-327. coNTROL PANEL ·s·B-.327/ ARC-44. 

3.1-328. The following paragraphs describes the con­
trols on the control panel (figure 3.1-16) and indicates 
their functions. 

3.1-329. POWER ON -OFF SWITCH. 
' 

3.1-330. · The power ON-OFF switch (4, figure 3.1-16) 
controls the e lectrical power to the receiver -trans­
mittef from the dYJlamotor and INTERPHONE POWER 
switch· (6, figure 3.1-18). 

Note 

The INTERPHONE POWER switch must be on 
before the power ON-OFF switch will turn on 
the receiver -transmitter unit. The power ON­
OFF switches on the control panels are con ­
nected in parallel so that both switches must 
be OFF to turn off the receiver-transmitter 

. unit. 

3 .1-331. FR~UENCY SELECTOR RING AND LEVER. 

3.1-332 . The operating frequency of the receiver­
transmitter is controlled by the frequency selector 
ring and lever. The whole-megacycle frequency se­
lector ring (7, figure 3.1-16) provides both receiver 
and transmitter operating frequency tuning in 28 selec­
tions spaced at one megacycle intervals in the frequency 
range between 24. 0 and 51.9 megacycles. Rotation of 
the ring sets up the upper two digits in the FREQ window, 
which represent the first two whole-megacycle portion 
of the three digit operating frequency. The 1/ 10 mega­
cycle frequency selector lever {6, figure 3.1-16) changes 
the frequency of each whole megacycle selector setting 
in 1/ 10 megacycle intervals . Since there are 28 whole 
megacycle selector positions, 280 channels can be 
selected by the whole and 1/ 10 megacycle frequency 
selectors. Rotating the 1/ 10 megacycle selector lever 
sets up the lower digit in the FREQ window and re­
presents the 1/ 10 megacycle portion of the three digit 
operating frequency . The selector levers actuate an 
electrical tuning drive mechanism in the receiver­
transmitter. When the tuning drive is in operation a 
continuous 400 cycle tone is audible in the headsets. 
The operator should wait for the tone to cease before 
beginning transmission of messages. 

3.1-333. VOLU~E CONTROL KNOB. 

3.1 -334. The volume control knob (3, figure 3.1-16) 
labeled VOL, controls the audio output level from the 
receiver -transmitter . Clockwise rotation of the knob 
increases the audio level, and counterclockwise rotation 
decreases the audio level. 

3. 1-335. RE~OTE-LOCAL SELECTOR LEVER. 

3. 1-336 . The remote -local selector lever (5, figur e 
3 .1-16), labeled RE~-LOCAL, transfers frequency 
selector and volume control between the front and rear 
control panels. When the lever on either control panel 
is placed in the LOCAL positions, it trips the lever on 

3.1 -32 

the other control panel to RE~ and blocks out its fre­
':l.uency indications . The control panel which is placed 
in the LOCAL position will govern the operation of the 
radio set. 

Note 

• It is possible to manually set both levers 
in theRE~ position. THIS IS AN !~ROPER 
OPERATING CONDITION, which will cut off 
all radio set facilities. To remedy, merely 
rotate either selector lever to LOCAL. 
• Either station may transmit and receive 
on the receiver-transmitter unit regardless of 
the position of the selector lever. Only fre­
quency control and receiver-volume control 
are lost by the control panel with its selector 
lever in the RE~ position. 

Function 

Power ON-OFF Switch Turns power on . 

Whole ~egacycle Fre-
quency Selector Ring Selects first two numbers 

of receiver and transmitter 

1/10 ~egacycle Fre­
operating frequency. 

quency Selector Lever Selector third nwrber of re­
ceiver and transmitter op­
ating frequency. 

Remote-Local Selec tor 
Lever. Provides remote-local fre-

quency control and receiv­
er audio volume of the re­
ceiver -transmitter unit. 

Volume Control Knob Provides volume control for 
the receiver-transmitter 
unit receiver audio out ­
put. Turn clockwise to 
increase the a udio out­
put. 

3.1-337. SIGNAL DISTRffiUTION PANEL SB-329/ AR. 

3 .1-338. The following paragraphs describe the controls 
on the signal distribution panel (figure 3 .1 -17) and 
indicate their function. 

3.1-339. HEADSET AMPLIFIE.R VOLU~ CONTROL 
KNOB. 

3.1-340. The heads et amplifier volume control knob 
(8, figure 3.1-17) labeled VOL controls the audio signal 
level fed to the corresponding headset. Turning the 
control knob c lockwise increases the audio level. 

3.1-341. RECENER 1 SWITCH LEVER. 

3.1 -342 . The receivers 1 switch (2, figure 3 .1-17) 
connects the audio output of the AN/ ARC -44 radio set 
receiver -transmitter to the headset. The switch is on 
in the up position . 

3. 1-343. RECENER 2 SWITCH LEVER. 

3.1 - 344. The receivers 2 switch (3, figure 3.1-17) 

.. 
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1 S/6NAL DISTRIBUTION PANEL SI-329/AR 

1. 

2. 

3. 

4. 

5. 

6. 

7 . 

8. 

Figure 3.1-17 

allows the audip from the UHF or VHF system to be 
heard in the hea'dset when the switch is in the up posi­
tion. 

\ 
3.1-345. NAV SW:ITCH. 

3.1-346. The NAV switch (6, figure 3 .1-17) allows 
the audio from the LF system to be heard in the head­
sets when the f!Witch is in the up position. 

3.1-347. RECEIVER 3 and :MB SWITCHES . 

3.1-348. The receivers 3 switch (4, figure 3. 1-17) 
and MB switch (7, figure 3.1-17) are not used in this 
installation. 

3.1 -349. TRANSMITTER -INTERPHONE SELECTOR 
LEVER. 

3.1-350. The transmitter-interphone selector lever 
(5, figure 3. 1-17) labeled TRANS, is used to select 
one of two transmitters; position 1 (FM Communication) 
and position 2 (UHF or VHF Communication). INT. 
(Inter phone) is also a position selected by the lever. 

Note 

The audio output from the receiver-transmitter 
unit is connected to the headset througl\ two 
parallel paths as follows: through the RECEIV­
ERS 1 switch when it is in the up po'sition and 
through the transmitter . Interphone selector 
lever when in position 1. If the RECEIVERS 
1 switch is in the down position, while the trans­
mitter-interphone selector lever is in any posi­
tion other than 1 the receiver-transmitter unit 
audio output cannot be heard in the headset. 

RECEIVERS 
2 Switch 

RECEIVERS 3 
and MB Switch . 

NAV Switch. 

Panel Lights 

Receiver 1 Switch 

Receiver 2 Switch 

Receiver 3 Switch 

Transmitter -lnterphone 
Selector Lev~r 

NAV Switch 

MB Switch 

Headset Amplifier Volume 
Control Knob 

When the switch is in the up 
position, the FM system 
receiver audio output is 
connected to the operator's 
headset. In its down posi­
tion, it disconnects the 
audio signal from the op­
erator's headset. If the 
transmitter -interphone 
selector switch is in posi­
tion 1, however, the re­
ceiver-transmitter unit 
audio can still be heard. 

When the switch is in the up 
position, it connects the 
audio output of the UHF 
or VHF radio set to the 
operator's headset. In 
its down position, it dis­
connects the audio signal 
from the operator's head­
set unless the transmitter­
interphone selector lever 
is in position 2. 

Not used in this installation. 
When the switch is in the up 

position, the LF receiver 
audio output is connected 
to the operator's headset. 
In its down position, it dis­
connects the audio signal 
from the operator's head­
set. 

3.1-33 



Chapter 2 
Section III.1 

T~55-1510-202-10 

Transmitter­
Interphone Selector 
Switch 

Headset Amplifier 
Volume Control 
Knob . 

Position 1 allows operator 
to transmit on the FM sys­
tem and at the same time 
the audio output of the F~ 
system is heard by the op­
erator. This is true re­
gardless of the position 
of the RECEIVER 1 listen­
ing switch. 

Position 2 allows opera tor 
to transmit on the UHF 
or VHF system and at the 
same time the audio out­
put of the UHF or VHF 
system is heard by the op­
era tor. 

The INT position connects 
the front and rear distri­
bution panels for inter­
phone operation. At the 
same time the operator 
hears his own transmiss ion 
as a sidetone signal on his 
headset. 

Adjust the input level to the 
headset in the distribution 
anel. 

3.1-351. RADIO SWITCH PANEL. 

3.1 -352. The following paragraphs describes the con­
trols on the radio switch pane l (figure 3.1-18) and in­
dicates their functions. 

3 .1-3 53. INTERP HONE -POWER SWITCH . 

RADIO SWITCH PANEL 

3.1-354. The INTER PHONE -POWER switch {6, fig­
ure 3. 1-18) controls power for all components of radio 
set AN/ ARC -44 . When the switch is in the ON position, 
the dynamotor is started and power is supplied to the 
power ON-OFF switch on the F~ control panels. Power 
is also supplied to the signal distribution panels for 
interphone operation. 

3.1-355. SQUELCH SWITCH. 

3.1-356. The SQUELCH switch {5, figure 3.1-18) con­
trols squelch action in the receiver circuits of the radio 
set AN/ ARC -44 receiver- transmitter unit. The squelch 
circuit automatically suppresses background noise 
during no signal periods and opens to allow full am ­
plification when signals are received. 

3 . 1-357. HOMING-CO~~ SWITCH. 

3.1-358. The HOMING-CO~ switch (4, figure 3.1-18) 
when placed in the HO~G position converts the radio 
set AN/ ARC -44 rece iver to homing operation. The 
equipment is returned to normal operation when the 
switch is placed in the co~~ position. 

3. 1-359. HEADSET -~CROPHONE SELECTOR SWITCH. 

3.1 -360. The headset-microphone selec tor switch 
{2, figure 3.1-18), labeled HS-33 and H-101/ U, per­
mits either HS -33 or H -101/ U headset microphones to 
be used in the aircraft. The H-101/ U h eadset -mic­
rophones are provided with radio set AN/ ARC -44. If 
the radio set AN/ ARC -44 radio is removed, the H-101/ U 
headset-microphone must be replaced with HS -33 head­
sets and carbon microphones . 

3.1-361. PANEL LIGHTS RHEOSTAT KNOB. 

3 . 1-362. The panel lights rheostat knob (1, figure 3. 1 -

1. Panel Lights Rheostat Knob 

2. Headset-Microphone 
Selector Switch 

3. Headset -~icrophone 
Jack Box 

4. Homing-Comm Switch 

5. Squelch Switch 

6. Interphone - Power Switch 

Figure 3.1-18 
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18) labeled PANEL LIGHTS, controls edge lighting for 
the radio control panels. 

3.1-363. ~ICROPHONE SWITCH BUTTON. 

3.1-364. Refer to paragraphs 3.1-55 and 3.1-57 for 
description of microphone switch button. 

3.1-365. REAR ~ICROPHONE SWITCH BUTTON. 
Aircraft A A . 

3.1-366. A microphone switch button {13, figure 3.1-15) 
is mounted on the floorboo.rd of the rear compartment 
and used for transmitting communication. 

3.1-367. INTER PHONE SWITCH BUTTON. Aircraft 
A A A . 

3.1-368. Refer to paragraph 3 . 1-59 for description 
of interphone switch button. 

Control 

INTER PHONE 
POWER Switch. 

SQUELCH Switch 

HOMING-COMM 
Switch 

Headset-Microphone 
Selec tor Switch 

Panel Light 
Rheostat Knob . 

~C Switch Button 

INT Switch Button 

Function 

Controls power for radio set 
AN/ ARC-44. With switch 
in the ON position, starts 
the dynamotor and supplies 
power to FM control panels 
and signal distribution pan­
el. 

Controls squelch action in 
radio set AN/ ARC-44 re­
ceiver. 

In the HO~G position, the 
switch energizes the hom­
ing circuit in radio set 
AN/ ARC -44, disconnec ts 
the communications an­
tenna, connects the hom ­
ing antennas through keyer 
KY -149 I AR to the receiv­
er -transmitter unit re ­
ceiver input and disables 
the microphone switch . 
In the COMM position, the 
homing operation becomes 
disabled, a llowing the ra­
dio set to return to normal 
operation. 

Permits either HS-33 or H-
101/ U headset microphone 
to be used in the aircraft . 
The H-101/ U headset mic­
rophone must be used when 
radio set AN/ ARC -44 is 
installed. 

Control edge lighting for the 
radio control panels. 

Used for transmitting com­
munication. 

Used for transmitting com­
munication between front 
and rear com artments. 

3.1-369. TYPES OF OPERATION FACILITIES. 

3.1-370. Refer to figure 3.1-30 for operating facilities. 

3.1-371. PRELIMINARY STARTING PROCEDURES. 

3.1-372. Perform the preliminary operations listed 
below before starting the radio set. 

Note 

Unless otherwise stated the following instruc ­
tions apply to both the front and rear control 
panels and the signal distribution panels. 

3.1-373. CONTROL PANEL PRELIMINARY STARTING 
PROCEDURES. 

1. Power ON -OFF switch - OFF. 
2. Volume control knob - Full counterclockwise posi­

tion. 
3. Front Remote - local selector lever - LOCAL. 

Note 

When the power ON-OFF switch is turned to the 
ON position the control panel, not selected for 
LOCAL posi tion automatically switches toRE~. 

3.1-374. RADIO SIGNAL DISTRIBUTION PANEL PRE­
LIMINARY STARTING PROCEDURES, 

1. RECEIVERS 1 switch - ON (up position). 
2. RECEIVERS 2 and NA V switch - OFF (down posi­

tion) . 
3. Transmitter-interphone selector lever -Rotate 

so that INT shows in the indicator window. 
4. Headset amplifier volume control knob - Full 

counterclockwis e position. 

3.1-375. RADIO SWITCH PANEL PRELI~NARY 
STARTING PROCEDURES. 

3 . 1-376. Position all switches on the switch panel to 
their down position. 

3.1-377. OPERATING INSTRUCTIONS. 

Note 

Unless otherwise stated the following ins truc­
tions apply to both the front and rear control 
panels and signal distribution panels. 

3 .1-378 . RADIO SWITCH PANEL OPERATING IN­
STRUCTIONS . 

1. INTERPHONE-POWER Switch-ON, the dynamotor 
should start operating. 

2 . SQUELCH switch -ON. 
3 . HO~ING-CO~ switch, CO~ position -Check. 
4. Headset-microphone switch - H-101/ U. 

3.1-379 . RADIO SIGNAL DISTRIBUTION PANEL OP­
ERATING INSTRUCTIONS. 

1 . Headset amplifier volume control knob - Turn 
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clockwise until either a slight amount of noise or inter­
communications signal is heard at a comfortable listen­
ing level in the headset. 

2. Transmitter-interphone selector lever - Rotate, 
so that 1 shows in the indicator window . 

3.1-380. CONTROL PANEL OPERATING INSTRUC­
TIONS. 

1. Power ON-OFF switch-ON, wait approximately 
one minute for receiver transmitter unit to warmup; 
more time may be required in very cold weather. 

Note 

The equipment may start to cycle when power 
is turned on and will be indicated by a contin­
uous 400 cycle tone in the headset. This merely 
indicates that the selected frequency setting is 
different from the setting that the frequency 
selectors were adjusted to when the power was 
last turned off. Cycling, however, should not 
continue longer than approximately six seconds . 

2. Whole-and 1/10-megacycle selectors -Rotate to 
the desired operating frequency (as shown in the FREQ 
window) . 

3. Volume control knob - Rotate approximately one 
half turn clockwise. 

Do not manually position the remote -local switch 
to RE~ after the power is turned on. Although 
this will not in any way physically damage the 
equipment, the receiver -transmitter unit will 
no longer operate properly into the associate 
equipment. To remedy, mer e ly return the 
selector to its LOCAL position. 

3.1-381. RADIO SIGNAL DISTRIBUTION PANEL. 

1. Headset amplifier volume control. Rotate clock­
wise until either a slight amount of noise or a communi­
cations signal is heard in the headset a t a comfortable 
listening level. 

Note 

e If the signal is too weak to break the squelch 
on the receiver, turn the SQUELCH switch on 
the radio switch pane l to OFF. 

e After the operating frequency has been se­
lected and the equipment is started, as instructed 
in the above steps, it operates as an F~ com ­
munications receiver . To operate as a trans ­
mitter merely press the microphone switch 
button in either compartment and talk into the 
microphone. 

3.1-382. HO~G RECEIVER OPERATING INSTRUC­
TIONS. 

3. 1-383. For use as an FM homing receiver, the radio 
set AN/ ARC -44 opera ted as just described, but with 
the HO~ING-CO~M switch on the radio switch panel 

3 .1 - 36 

in the HO~G position and the whole-and 1/ 10 mega­
cyc les selectors on the control panels tuned to the de ­
sired frequency . The coded D and U signals or steady 
400 cycle on-course tone should be present in both the 
front and rear headset. Three types of signals tha t 
are heard when using the homing facility are given be­
low: 

Signals 

A keyed 400 cycle per 
second tone with the 
code character D 
(- .. ) predominant. . 

A keyed 400 cycle per 
second tone with the 
code character U 
( .. -) predominant. . 

A steady 400 cycle per 
second tone. 

Meaning 

The t ransmitting s ta tion to 
which tuned is on the left 
(port side) of the course 
heading. A turn to the left 
must be made until head­
set signal c hange s to a 
steady 400 cycle per sec­
ond tone. 

The transmitting stations to 
which tuned is on the right 
(starboard) of the course 
heading. A turn to the 
right must be made until 
headset signal changes to 
a steady 400 cycle per sec­
ond tone. 

Heading directly toward the 
transmitting station tuned 
to. 

Note 

It is possible, when a steady 400 cycle tone is 
heard, the aircraft is heading directly away 
from the station. By flying to the right or left 
of the on-course heading the error will be auto­
matically corrected by following the directions 
for reception of D a nd U signals. 

3.1 -384. INTERPHONE OPERATING INSTRUCTIONS. 

3.1 -385. Either operator may talk over the interphone 
channel during any mode of operations . The operator 
desiring to talk on the interphone should proceed as 
follows: 

1. Transmitter -interphone selector lever Aircraft 
A A - Rotate to the INT positions. 

2. Interphone switch button a ire raft A A A , 
or microphone switch button aircraft A A - Press 
and talk into microphone. 

Note 

On ai rcraft A A the resulting interphone audio 
signal is present in both headset. It is not nee ­
essary for the other operator to rotate his trans­
mitter -interphone selector lever to INT to hear 
interphone messages, because all information 
on the interphone channel is present in both head­
sets during a ll modes of operations. If both 

" 
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operators want to talk over the interphone, both 
transmitter -interphone selector lever must be 
rotated to their INT positions. 

3. 1-386. STOPPING PROCEDURE . 

3.1-387. The following procedures should be followed 
for shuting down radio set AN/ARC-44. 

1 . HOMING-COMM Switch - COMM if radio set was 
operated as a homing receiver to remove power from 
the keyer. 

2 . Power ON -OFF Switch - OFF. 

Note 

'The power ON -OFF switch on both control panels 
must be in the OFF position. 

3. INTERPHONE -POWER switch - OFF. 

3.1-388. DUAL OPERATING CONTROLS. 

3. 1 -389. Refer to paragraph 3. 1-371, "Preliminary 
Starting Procedures" and 3. 1-377 "Operating Instruc­
tions''. 

3.1-390 . EMERGENCY OPERATIONS. 

3.1-391. If generator failure occurs during flight radio 
operation will be limited to the life of the battery, there­
fore radio operation should be limited to conserve the 
battery. For fr equencies reserves for emergency 
operation, refer to the frequency chart located near 
the radio set control panel. 

Note 

If failure of the radio set AN/ ARC -44 occurs, 
operation of the VHF or UHF and LF radio sets 
can still be maintained . 

3. 1-392 . PRE FLIGHT INSPECTION. 

3 .1-39 3. The following paragraphs describe the oper­
ational procedures performed on radio set AN/ ARC-
44 equipment at the time indicated in Section II Normal 
Procedures . 

3.1-394. POWER OFF INSPECTION. 

3. 1-395. EXTERIOR INSPECTION. 

3 . 1-396 . The following check is an extension to the 
exterior inspection in Section II. 

1. Communication and homing antennas - Check for 
secure antenna mounting and condition. 

3.1-397 . INTERIOR INSPECTION. 

1 . Antennas - Check for s ecure antenna leadin con­
nections to keyer . 

2. Receiver -transmitter unit - Check for secure 
wire and plug connections and mounting. 

3. Dynamotor -Check for secure wire and plug con­
nections and mounting. 

4. Keyer - Check for secure wire and plug connections 
and mounting. 

5. Terminal box - Check that all wire connections 
and terminal nuts are secure. 

6. Control panels and signal distribution panels -
Check that all plugs are secure. 

7. Headset-microphone - Check that headset-mic­
rophone cord is plugged in. 

3.1-398. POWER ON. 

3.1-399. The power on procedures will be performed 
in accordance with paragraph 3.1-377, "Operating 
Instructions", with the addition of the following: 

Note 

When an auxiliary power unit is used to start 
the engine the operational checks, as listed 
below, will be performed while the auxiliary 
power unit is connected to the aircraft prior 
to starting the engine. If an auxiliary power 
unit is not available, the operational checks 
will be performed during engines warmup. 

1. Establish two-way communication with tower -
P ress MIC button and speak into microphone. Release 
MIC button to receive. Two-way communication should 
be possible. 

3.1-400. POST FLIGHT CHECK. 

3. 1-401 . The postflight check will be p erformed in 
accordance with paragraph 3.1-386, "Stopping Pro­
cedures", with the addition of the following: 

1. All disc repancies noted in Form DA-781-1 and 
the crew-chief should be notified. 

3.1 -402. LOW FREQUENCY NAVIGATION ANDRE­
CEIVER SET ARC TYPE 12. Aircraft A A A A 
and A 55-4649 thru 55-4748. 

3.1-403 . PURPOSE AND USE. 

3.1-404 . Low frequency navigation and receiver set 
ARC Type 12 has a range of approximately 200 miles 
and operates in the frequency range of 190-550 kilo­
cycles. The receiver set is used for reception of low­
frequency radio range stations and for homing or di­
rection -finding. 

3.1-405. TECHNICAL CHARACTERISTIC. 

Frequency range 
Type of modulation 
Distance range 
Antenna 

Antenna 
Power required . 

. 190 to 550 kilocycles 
Amplitude 
200 miles 

Bidirectional, manual loop 
antenna 9 inches india-
meter. 

Wire antenna 
1. 5 amperes 

3. 1-406. NOMENCLATURE AND COMMON NAMES. 

Nomenclature 

Low Frequency Navigation and 
Receiver Set ARC Type 12 

Radio Receiver 

Common Name 

Receiver set 
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FROM 
28 VOLT DC 

BUS 

T~55-1510-202-10 

I 
FRONT CONTROL 

UNIT 
ARC TYPE C-47 

I I 

RELAY UNIT 
K-12 

I--

REAR CONTROL 
UNIT 

ARC TYPE C-47 

I 

REAR RADIO SET 

JUNCTION BOX 
J-13 

FRONT RADIO SET 
CONTROL 

C-1117/ ARC 

CONTROL ._ ____________________ --J 

C-1117/ ARC 

~-~~---------.T------_-_-_--_-J~------------------------~ 

DYNAMOTOR 
ARC TYPE D-IOA 

RADIO RECEIVER 
R-511/ ARC t-----------------------------------------...J 

TO HEADSET­
MICROPHONE 

CIRCUIT 

AIRCRAFT A Til AT ARE INSTRUMENT TRAJNERS 

FROM 
28 VOLT DC 

BUS 

I 

WIRE ANTENNA 

I 

LOOP ANTENNA 
ARC TYPE L-10 

RADIO SET 
CONTROL 

C-1117/ ARC 

---------- RADIO RECEIVER 

DYNAMOTOR 
ARC TYPE D-10A 

R-511/ ARC 

WIRE ANTENNA 

AIRCRAFT A TilAT ARE NOT I NSTRUMENT TRAINERS 

AND DO NOT HAVE AN / ARC 60 RADIO. 

I 

JUNCTION BOX 
J-13 

LOOP ANTENNA 
ARC TYPE L-10 

TO HEADSET­
MICROPHONE 

CIRCUIT 

Figure 3.1-19 . Low Frequency Navigation and Receiver Set ARC Type 12 Block Diagram (Sheet 1 of 2) 
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-
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I I 
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C- 1342/ ARN 
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I 
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TO HEADSET­
MICROPHONE 

CIRCUIT 

TO HEADSET­
MICROPHONE 

CIRCUIT 

DYNAMOTOR 
ARC TYPE D-10A 

I LOOP ANTENNA 
----..1..-- ARC TYPE L-10 

I ._ ______ _ 
WIRE ANTENNA 

RELAY UNIT 
K-17 

AIRCRAFT A 55-4649 THRU 55-4748 

Figure 3. 1-19 . Low Frequency Navigation and Receiver Set ARC Type 12 Block Diagram (Sheet 2 of 2) 
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1. Loop Antenna ARC Type L-10 
2. Wire Antenna 
3. Rear Jack Box ARC Type J -10 A A A 4. 
4. Rear Headset-~icrophone H-46A/ UR A 

H-101/ U A A A b. 
5. Radio Set Control C-1342/ ARN 
6. Radio Set Control C - 1117 I ARC 
7. Control Unit C-1113/ ARC AA 
8. Front Jack Box ARC Type J -lOAAAA. 

5 

Aircraft A 55-4649 
thru 55-4748 

See Sheet 2 for 
location of Radio 
Set Controls 

9. Front Headset-Microphone H-46A/ UR A H-101/ U 
A A. AA 

10 . Junction Box J -15B A A A J -13 A A 
11. Relay Unit ARC Type K-17 A 
12. Relay Unit ARC Type K-12 A and A Instrume nt 

Trainer 
13. Radio Receiver R -511/ ARC 
14. Electrical Equipment Rack ~T-1140/ARC 
15. Dynamotor ARC Type D-10A 

F igure 3.1-20. Low Frequency Navigation and Receiver Set ARC Type 12, ~ajar , 
~inor and Installa tion Items Loca tion Diagram (Sheet 1 of 2) 

3 .1 -40 

0 



• 

• 

T~55-1510-202-10 

··········· 

···:::·::::·::~·::.··············· 
.......... ·::::·:::-:: .......... .. 

····r·········· ~:~·.·: .... · 

Aircraft A not having a AN/ ARC 60 RADIO installed. 
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5 

Aircraft A A and A HAVING AN /ARC 60 
RADIO INSTALLED. 

"'f\'~::,i 
~"f't:>:' 

Aircraft A that are 
instrument trainers 

Figure 3.1-20. Low Frequency Navigation and Receiver Set ARC Type 12, ~ajor, 
~inor and Installation Items Location Diagram (Sheet 2 of 2) 
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R-511/ ARC 
Radio Set Control 

C-1117/ ARC 
Radio Set Control 

C-1342/ ARN 
Dynamotor ARC Type 

D-10A 
Control unit ARC Type 

C-1113/ ARC 
Electrical Equipment Rack 

MT -1140/ ARC . 
Loop antenna ARC 

Type L-10 
Wire antenna 
Radio Control Selector Unit 

ARC T e C-47 

Receiver 

Control unit 

Control unit 

Dynamotor 

Loop antenna control 

Equipment rack 

Loop antenna 
Wire antenna 

Control selector 

3.1-407. COMPONENTS OF LOW FREQUENCY NA V­
IGATION AND RECEIVER SET ARC TYPE 12. Aircraft 
A A not hoving o AN/ ARC 60 RADIO in sta lled. 

3.1-408. Refer to figure 3. 1-20 for location of there­
ceiver set ARC Type 12 components within the aircraft. 

Quantit Items 

1 Radio receiver R -511 / ARC including 
Dynamotor ARC Type D-10A 

1* Radio Set Control C-1117/ ARC 
2* Radio Control Selector Unit ARC Type 

C-47 
1* Relay Unit ARC Type K-12 
1 Loop Antenna ARC Type L-10 
1 Wire Antenna 
1 Control Unit ARC Type C-1113/ ARC 
1 Electrical Equipment Rack MT -1140/ ARC 

*On aircraft A instrument trainers, two are r equired. 
*On aircraft A instrument trainers only. 

3.1-409. COMPONENTS OF LOW FREQUENCY NA V­
IGATDN AND RECEIVER SET ARC TYPE 12 . Aircraft 
A EQUIPPED WI1H AN/ ARC 60 RADIO ·· except instrument 
trainers; Aircraft A EOOIPPED WITH ANi ARC 60 RAOIO~ 
Aircraft A, A and A 55-4649 thru 55-4748. 

3.1-410. Refer to figure 3.1-20 for location of there­
ceiver set ARC Type 12 components within the aircraft. 

Items 

1 Radio Receiver R -511/ ARC including 
Dynamotor ARC Type D-10A 

1* Radio Set Control C-1342/ ARN 
1* Relay Unit ARC Type K-12 
1 Loop Antenna ARC Type L-10 
1 Wire Antenna 
1* Relay Unit Type K-17 
1 Electrical Equipment Rack MT-1140/ ARC 

*On aircraft A two are required. 
*On aircraft A only . 

3.1-411. DESCRIPTION OF LOW FREQUENCY NAVI­
GATION AND RECEIVER SET ARC TYPE 12. 

3.1-412. The low frequency navigation and receiver 

3.1-42 

set ARC Type 12 receiver is continuously tunable in 
the frequency range of 190 to 550 kilocycles; it is me­
chanically tuned by a tuning crank on the control unit. 
The loop antenna used for homing or direction-finding, 
is mechanically controlled by a crank on the control 
unit. The antenna position is indicated on a position 
indicator which is mechanically controlled by the tuning 
crank. The antenna selector switch, located on the 
control unit permits the selection of either the loop or 
the wire antenna, depending on the type of signal re­
ception desired. Power for the complete equipment 
is obtained from the dynamotor which receives its power 
from the aircraft power source. 

3.1-413. DESCRIPTION OF MAJOR COMPONENTS. 

3.1-414. RADIO RECEIVER R -511/ ARC. 

3.1-415. Radio receiver R-511/ ARC (13, figure 3.1-20) 
is a six tube superheterodyne, continuously tunable 
from 190 to 550 kilocycles. Mounted at the rear of the 
receiver is the dynamotor (15, figure 3 .1-20). Circuits 
between the dynamotor and the receiver are completed 
by mating connectors on the base of the dynamotor and 
the receiver chassis. All other connections are made 
to the receiver on the front panel. The receiver is 
remotely controlled by the radio set control. The re­
ceiver is located on the floor aft of the rear seat. 

3.1-416. RADIO SET CONTROL C-1117/ ARC. Air­
craft A and A. 

3.1-417. Radio set control C -1117/ ARC {6, figure 3.1-
20) is designed for remote control of the receiver. The 
frequency dial (2, figure 3. 1-6), is calibrated in mega­
cycles . The tuning crank {3, figure 3.1-6) turns the 
frequency dial and also operates a mechanical linkage 
that is connected to the receiver . As the frequency 
dial is turned, the receiver is tuned to the frequency 
indicated by the dial. An antenna selector lever (1, 
figure 3. 1-6) is provided on the control unit for se­
lection of either the wire or loop antenna. Refer to 
paragraph 3 . 1-95, for additional information of the 
radio set control. 

3.1-418. RADIO SET CONTROL C-1113/ ARC. Air­
craft A and A.. 

3.1-419. Radio set control C -1113/ ARC {7, figure 
3 .1-20) provides for remote control of the orientation 
of the loop antenna through the use of a crank {2, figure 
3.1-21) and an indicator (1, figure 3.1-21). The in­
dicator is calibrated to indicate rotation of the loop 
antenna from zero to 360 degrees. 

3.1-420. RADIO SET CONTROL C-1342/ ARN. Air­
craft A A A. A A . 

3. 1-421. Radio set control C -1342/ ARN {5, figure 
3 .1-20) is an edge -lighted panel, console-mounted 
component designed to control the receiver and the 
loop antenna. The control consists of a tuning crank 
(7, figure 3.1-22) for tuning the receiver to the desired 
frequency, a volume control (6, figure 3.1-22) to control 
the application of power and to adjust the reCeiver audio 
level, a antenna selector switch {1, figure 3 . 1-22) for 
selecting either the wire antenna or the loop antenna 
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for reception, and a loop position crank (5, fi gur e 3. 1-
22) for controlling the orientation of the loop antenna, 
as indicated on the loop position indicator (4, figure 
3. 1-22). Edge - lighting is provided by three m idget 
flange ba.:;e lamps (3, figure 3.1-22) and are controlled 
by the aircraft panel edge light rheostat switch. Elec ­
trical and mechanical connections are made at the rear 
of the control. 

3.1-422. LOOP ANTENNA ARC TYPE L- 10. 

3.1-423. Loop antenna ARC Type L -10 (1, figure 3.1 -
20) is a nine-inch diameter rotating antenna, r emotely 
controlled . The antenna located on top of the fuselage, 
forward of the fin is used for aural direction-finding 
or homing reception. The greasebox and antenna cable 
receptacle are located in a box at the base of the antenna. 

3. 1-424. WIRE ANTENNA . 

3.1-425. The wire antenna (2, figure 3.1 -20) i s pro­
vided for radio range reception. The antenna is strung 
b etween the fin and cabin top. A leadin wire enter s 
the fuselage just aft of th~:: rear window. 

3.1-426. DESCR IPTION OF MINOR COMPONENTS 
AND INSTALLATION ITEMS . 

3.1-427. ELECTRICAL EQUIPMENT RACK MT-1140/ 
ARC . 

3.1-428. Electrica l equipment rack MT-1140/ ARC (14 , 
figure 3.1 -20) is a shockproof and vibration-proof mount ­
ing. The equipment r ack is used for mounting of the 
receiver . The receiver is secured by s naps lides that 
engage grooved studs on the equipment rack. Copper 
strips on the underside ground the equipment rack. 

3 . 1 - 429. RADIO CONTROL SELECTOR UNIT ARC 
TYPE C-47. Aircraft A that are instrum ent trainers. 

3 .1 -430 . Radio Control Selector Unit ARC Type C-47 
(9, figure 3.1-6) is desc ribed in paragraph 3.1-112. 

3. 1 -431. RELAY UNIT ARC TYPE K-12. Aircraft 
A that are instrument trainers and A . 

3.1-432. Relay unit ARC Type K-12 (12, figure 3.1-
20) is described in pa ragraph 3.1 -114 . 

3.1 -433. RELAY UNIT ARC TYPE K-17. Aircraft A . 

3. 1-434. RelayunitARCTypeK-17(11, figure3 .1 -20) 
t r ansfers the operation of the receiver between the front 
and rear compartment. One set of contacts transfers 
the switch ing between the wir e antenna and the loop 
antenna, and the other contac ts transfer the volume 
control. 

3.1-435. JUNCTION BOX ARC TYPE J -13. Aircraft 
A and A . 

3.1-436. Junction box ARC Type J-13 (10, figure 3.1-
20) is described in paragraph 3. 1-124. 

3. 1-437 . JUNCTION BOX ARC TYPE J -15B. Aircraft 
A A A. 

3. 1-438 . Junction box ARC TypeJ-15B (10, figure 
3. 1-20) is described in paragraph 3. 1-126. 

3.1 -439. JACK BOX ARC TYPE J -10. Aircraft A 
A A A. 

3. 1-440. Jack box ARC Type J -10 (3, 8, figure 3. 1-20) 
is described in paragraph 3.1-38 . 

3 .1 -441. HEADSET -MICROPHONE H-101/ U. Aircraft 
A A AA . 

3.1-442. Headset - microphone H-101/ U (4, 9, figure 
3. 1 -20) is described in paragr aph 3. 1-40. 

3 .1-443. HEADSET - MICROPHONE H-46A/ UR. Air ­
c raft A. 

3.1-444. Headset -microphone H-46A/ UR (4, 9, figure 
3. 1-20) is described in para graph 3.1-42 . 

3.1 -445. DIFFERENCES IN MODELS. 

3.1-446. Refer to figure 3.1-30 for differences be­
tween the signal electronic equipment configuration in 
aircraft bearing the same model designation and be­
tween models of the same aircraft. 

3.1-447. OPERATING CONTROLS AND USE. 

3. 1 -448 . RADIO SET CONTROL C-1117/ ARC. 

3. 1-449 . RANGE VOLUME CONTROL KNOB . 

3 . 1 -4 50. The range volume control knob ( 4, figure 
3 .1-6) labeled VOL, control the audio level of the re­
c eiver and also turns the set on and off. 

3.1-451. ANTENNA SELECTOR LE VER. 

3. 1 -452. Theantennaselector lever (1, figure3. 1-
6) labeled RANGE with pos itions ANT and LOOP, per ­
mits the selection of either the wire or loop antenna, 
depending on mode of operation desired. The selector 
lever when placed in the ANT position, connects the 
wir e antenna to the receiver for normal radio range 
reception . Wh en the selector lever is positioned to 
LOOP, the wire antenna is disconnected and the loop 
antenna is conn ected to tht: receiver for homing or 
direction finding. 

3.1 -4 53. RANGE TUNING CRANK. 

3.1-454. The range tuning crank (3, figur e 3.1-6) 
turns the frequency dial (2, figure 3.1-f) and also op­
erates a m ec hanical linkage that is connected to the 
receiver which permits the r eceiver to be tuned to any 
desired fr equency as indicated on the fr equency dial. 

3 . 1-455. CONTROL UNIT ARC TYPE C-1113/ ARC. 
Air craft A and A . 

3. 1 -4 56. LOOP POSITION CRANK. 

3.1-457. The loop position crank (2, figure 3.1-21), 
turns the loop position indicator (1, figure 3 .1-21) and 
also operates a mechanical linkage that is connected to 
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the loop antenna, which controls the rotation of the an­
tenna. The position of the antenna is indicated on the 
position indicator, which is calibrated for 360 degrees 
of rotation in 10 degrees increments. 

CONTROL UNIT ARC TYPE C-1113 ARC 

Alrcra!lA 

!.lOOP POSITION INDICATOR 

2. lOOP POSITION CRANK 

WITHOUT AN/ ARC 60 RADIO and Instrument tramers 

Figure 3.1-21 

3.1-458. RADIO CONTROL SET C-1342/ARN. 

3.1-459. VOLU~E CONTROL KNOB. 

3.1-460. The volume control knob (6, figure 3.1-22) 
labeled SENS - OFF, controls the audio level of the re­
ceiver and also turns the set on and off. 

3.1-461. ANTENNA SELECTOR SWITCH. 

3.1-462 . The antenna selector switch (1, figure 3.1-
22} with positions ANT and LOOP, permits the selection 
of either the wire or loop antenna, depending on the 
mode of operation desired. The selector switch when 
placed in the ANT position connects the wire antenna 
to the receiver for normal radio range reception. W'len 
the selector switch is positioned to LOOP, the\\ ire 
antenna is disconnected and the loop antenna is connected 
to the receiver for homing or direction-finding. 

3.1-463 . TUNING CRANK. 

3.1-464 . The tuning crank (7, figure 3.1-22} turns 
the frequency dial (2, figure 3.1-22) and also operates 
a mechanical linkage that is connected to the receiver 
which permits the receiver to be tuned to any desired 
frequency as indicated on the frequency dial. 

3.1-465. LOOP POSITION CRANK. 

3.1-466. The loop position crank (5, figure 3. 1-22} 
turns the loop position indicator (4, figure 3.1-22) and 
also operates a mechanical linkage that is connected 
to the loop antenna, which controls the rotation of the 
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antenna. The position of the antenna is indicated on 
the position indicator which is calibrated for 360 de­
grees of rotation in 10 degree increments. 

3.1-467. RADIO CONTROL SWITCH. Aircraft .A 
that are instrument trainers. 

3.1-468. Refer to paragraph 3.1-147, "Radio Control 
Switch". 

3. 1-4 69. RADIO CONTROL SWITCH. Aircraft A 

3.1-470. Refer to paragraph 3. 1-149, "Radio Control 
Switch". 

Control 

Volume Control 
Knob . 

Antenna Selector 
Switch 

Tuning Crank 

Loop Position 
Crank. 

PUSH FOR CON­
TROL Switch .A or 
co~~ Switch A . 

Function 

Controls the volume of signal 
heard in the headset. In­
cludes a switch for turning 
the radio s et on and off. 

Permits the selection of ei­
ther the wire or loop an­
tenna, depending on mode 
of operation desired. 

Tunes receiver and turns the 
frequency dial to indicate 
receiver frequency. 

Turns loop antenna and turns 
loop position indicator to 
indicate position of antenna. 

Transfers operation of the 
r eceiver set between the 
front and rear control set. 
An indicator light in each 
compartment shows which 
radio control set has con­
trol of the receiver set. 

3.1-471. TYPES OF OPERATION FACILITIES. 

3.1-472. Refer to figure 3.1-30 for operating facilities. 

3.1-473. OPERATING INSTRUCTIONS. 

3.1-474. The following paragraphs describe the oper­
ating instructions for various modes of operation. The 
receiver set can be used for voice reception on all fre­
quencies covered by the receiver. 

3.1-475. OPERATION AS LF CO~~NICATION RE­
CEIVER. 

1. Volume control knob - Full clockwise. Allow 
approximately a three minute warmup period. 

2. Antenna selector switch -ANT position. 
3. Tuning crank - Tune r~ceiver to desired frequency 

as indicated on the frequency dial. 
4. Volume control knob -Reduce signal to a comfort­

able listening level and wait for station identification. 
5. Tuning crank -Slightly clockwise from the position 

corresponding to optimum range reception to receive 

0 
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RADIO SET CONTROL C-1342/ ARN 
Aircraft A E CUIPPED WITH AN/ ARC 60 RADIO . except instrument trainers. 
Aircraft A 
Aircraft A .Aand A 55-4649 thru 55-4748 

1. Antenna Selector Switch 

2. Frequency Dial 

3. Panel Light 

4 . Loop Position Indicator 

5 . Loop Position Crank 

6. Volume Control Knob 

7 . Tuning Crank 

Figure 3. 1-22 

voice signals from a station which is simultaneously 
transmitting range signals . This operation elimina tes 
the requirement for a range filter. 

6. Volume control"knob - Full counterclockwise to 
turn receiver set off . 

3.1-476. OPERATION AS ~NUAL LOOP RECEIVER. 

1 . Volume control knob- Full clockwise. Allow 
approximately a three minute warmup period. 

2 . Antenna selector switch - LOOP position. 
3. Loop position crank - Rotate as required to receive 

a null from the station desired (Note the position of the 
loop pos ition indicator). 

4 . To turn off the r eceiver set, turn the volume con­
trol knob full counterclockwise. 

Note 

Enter any equipment malfunction or failur e 
in flight report. 

3 .1-477. DUAL OPERATING CONTROL. Aircraft A 
instrument trainers and A . 

3.1-478. Refer to paragraph 3 . 1-147 and 3.1-149. 
"Radio Control Switch" . 

3.1-479. E~RGENCY OPERATION. 

3 .1-480. If generator failure occurs during flight radio 

operation will be limited to the life of the battery, there­
fore radio operation should be limited to conserve the 
battery. Other than the above, there are no other emer ­
gency operation. 

3.1-481. PREFLIGHT INSPECTION. 

3. 1-482 . The following par agraphs describe the oper­
ational procedures performed on the low frequency 
navigation and receiver set ARC Type 12 equipment 
at the time indicated in Section II, Normal Procedures . 

3.1-483. POWER OFF INSPECTION. 

3.1-484 . EXTERIOR INSPECTION. 

3.1-485. The following check is an extension to the 
Exterior Inspection in Section II. 

1 . Wire antenna - Check for secure antenna mounting 
and check lead in wire. 

2. Loop antenna - Check for secure antenna mounting 
and check for free rotation by turning loop antenna 
crank. 

3.1-486. INTERIOR INSPECTION. 

1 . Radio receiver - Check for secure plug and wire 
connections. Check and hand tighten plug connector 
rings and mechanical linkage nut. 

2. Junction box - Check that all wire connections 
and terminal nuts are secure . 
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3. Radio control unit - Check to see that a ll plugs 
are secure. Hand tighten plug connector rings and 
mechanical linkage nuts. 

4. Headset-microphone - Check that headset-mic­
rophone cord is plugged in. 

3.1-487. POWER ON. 

Note 

When an auxiliary power unit is used to start 
the engine the operational check as listed be­
low, will be performed while the auxiliary power 
unit is connected to the aircraft prior to start­
ing the engine. If an auxiliary power unit is not 
available, the operational checks will be per­
formed during engine warmup. 

1. Volume control knob - Turn maximum clockwise. 
Dynamotor should s tart running and noise should be 
heard in headset. 

2. Antenna selector switch - To ANT or LOOP posi­
tion, depending on type of reception desired. 

3. Volume control knob (if operation as LF communi­
cation receiver is desired) - Reduce s ignal to comfort­
able listening leve l and wait for station identification. 

4 . Loop position crank (if operation as manual loop 
receiver is desired) - Rotate as requir ed to receive a 
null from the station desired. (Note the position of the 
loop position indicator.) 

3. 1-488. POST FLIGHT CHECK. 

1. Volume control knob - Turn maximum counter­
clockwise to turn receiver set off. 

2. All discrepancies noted on Form DA -781 -1 and 
the crew chief should be notified . 

3.1-489. DIREC TION FINDERS RECE IVER SET 
AN/ARN-59. Aircraft A 57-277 2 and on. 

3. 1-490. PURPOSEANDUSE. 

3.1-491. Direction finder receiver set AN/ ARN -59 
is an airborne radio compass system designed to pro ­
vide automatically, a visual indication of the direction 
from which an incoming radio - frequency (RF) signal 
is received. It provides for aural reception of ampli­
tude modulated signals in the 190 to 1750 kilocycle fre­
quency range . It may a lso be used for aircraft homing 
and pos ition fixing. 

3 . 1-492 . TE CHNICAL CHARACTERISTICS. 

Frequency range: 
Band 1 . 
Band 2. 
Band 3. 

Band switching 
Tuning . 

Type of modulation 
Sensitivity of receiver 

with function 
switch in: 

3.1 -46 

. 190 to 400 kilocyc le 

. 400 to 840 kilocycle 

. 840 to 1750 kilocycle 
. Electrical 

. Remote -controlled by con­
trol unit with intercon­
necting m echanical link­
age. 

Amplitude 

ANT position: 
Mew 

Cw . 

LOOP position: 
Mew 

Cw . 

COMP position 

Image rejection: 
At 190 kilocycles 
At 379 kilocycles 
At 1750 kilocycles 

Intermediate-frequency 
rejection: 
At 190 kilocycles 
At 1750 kilocycles 

4 to 10 uv in series with 50-
micro - micro - farad ca ­
pacitance through 100 mi­
cro-micro -farad cable 
with 6 db signal plus noise ­
to-noise output ratio. 

2 to 6 uv in series with 50 -
m icro-micro -farad ca ­
pacitance through 100 mi ­
cro-micro-farad cable with 
10 db signal plus nois e ­
to -noise output ratio. 

50-200 uv/ meter for 6 db 
signal plus noise-to -noise 
ratio at max signal pick­
up of loop antenna. 

20 to 100 uv/ meter for 10 db 
s ignal plus noise -to-noise 
ratio at max signal pick­
up of loop antenna. 

10 to 25 mv/ meter for max ­
imum 2° error, and ±2° 
jitter. 

over 110 db. 
over 100 db. 
. over 70 db. 

. over 85 db . 
over 100 db . 

Bandwidth (measured with 
30 percent modula tion 
at 400 cps). 
At 6 db. 

At 60 db 

1 . 6 to 2. 8 kilocycles at res­
onance between 190 and 
1750 kilocyc les . 

Audio-frequency 
output 

4. 2 to 8. 5 kilocycles at res­
onance b etwe en 190 and 
1750 kilocycles. 

Power required . 
300 mw into 300 ohms . 

2 . 8 amperes . 

3.1-493. NOMENCLATURE AND COMMON NAMES . 

Nomenclature 

Direction Finder Receiver 
Set AN/ ARN-59 . . 

Antenna AT-780/ ARN . 
Azimuth Indicator 

ID - 637/ ARN . . 
Dynamotor DY -150/ ARN 
Mounting MT -1912/ ARN 
Mounting MT -1913/ ARN . 
Radio Receiver R -836/ ARN 
Radio Set Control 

C-2275/ ARN 
Sense Antenna 

Common name 

Direction finder set 
Loop antenna 

Indicator 
Dynamotor 
Receiver mounting 
Dynamotor mounting 
Receiver 

Control unit 
Sense antenna 

3.1-494 . COMPONENTS OF DIRECTION FINDER RE­
CEIVER SET AN/ ARN -59. 

3.1-495 . Refer to figure 3 .1 - 24 for location of the 
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FROM 
28 VOLT DC 

BUS 

+ 

RELAY UNIT 
K-14A 

FRONT RADIO 

I l 
JUNCTION BOX 

J-15B 

REAR RADIO 
SET 
IT 

TO HEAD 
CIRCU 

SET CONTROL -----T- -- ----- SET CONTROL 
C-2275/ARN 

I C-2275/ARN 

I 

: I 

RADIO RECEIVER DYNAMOTOR 
f--R-836/ ARN DY-150/ ARN 

r---

I I I 

SENSE ANTENNA 
ANTENNA 

AT-780/ARN 

I 

FRONT-AZIMUTH REAR-AZIMUTH 

AIRCRAFT A 57-2772 AND ON 
INDICATOR INDICATOR 

lD-637/ ARN lD- 637/ ARN 

Figure 3.1-23. Direction Finder Receiver SetAN/ARN-59 Block Diagram 

direction finder receiver set AN/ ARN -59 components 
within the aircraft. 

Quantity Items 

1 Antenna AT-780/ARN 
2 Azimuth Indicator ID - 637/ ARN 
1 Dynamotor DY-150/ARN 
1 ~ounting ~T-1912/ARN 
1 ~ounting ~T-1913/ARN 
1 Radio Receiver R-836/ARN 
2 Radio Set Control C-2275/ ARN 
1 Sense Antenna 
1 Rela Unit ARC T e K-14B 

3.1...496. DESCRIPTION OF DIRECTION FINDER RE ­
CEIVER SET AN/ ARN -59. 

3 .1--497. Direction finder receiver set AN/ ARN -59 con­
tains a low frequency receiver which is continuously 
tunable in the frequency range of 190 to 1750 kilocycles ; 
it is mechanically tuned by a tuning crank on the radio 
set controls . The receiver may be operated as a low 
frequency receiver; an automatic direction finder or a 
non -automatic direction finder. The pointer of the 
azimuth indicator shows the relative, magnetic, or 
true bearing of the transmitting station with respect 
to the heading of the aircraft, depending on the position 
of the azimuth scale with relation to the heading index, 

as set by the east, west variation knob . The beat fre ­
quency oscillator in the receiver permits identification 
of keyed continuous wave (CW) stations and may be used 
to obtain improved indications of an aural null during 
loop-Only operation. Power for the complete equipment 
is obtained from the dynamotor which receives its power 
from the aircraft power supply, 

3.1-498. DESCRIPTION OF ~AJOR CO~PONENTS . 

3.1-499. RADIO RECEIVER R-836/ ARN. 

3.1-500. Radio receiver R-836/ARN (6, figure 3.1-24), 
located under the rear seat, is a three-band super­
heterodyne receiver covering the frequency range of 
190 to 1750 kilocycles. The desired band is selected 
through remote control of a band-switching motor oper­
ated by a switch located on the control units, Remote 
tuning of the receiver is accomplished through a flexible 
mechanical linkage that interconnects the receiver and 
control units . For automatic direction finding, the re­
ceiver uses both the sense and loop antenna. For other 
functions, the receiver uses either antenna alone. Iden­
tification of keyed continuous wave stations is accom­
plished by use of a beat frequency oscillator (BFO) which 
is included in the receiver. High voltage required for 
operation of the receiver is obtained from the dyna ­
motor. All electrical a nd mechanical connections to 
the receiver are made through receptacles on the front 
panel. 
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1 . Dynamotor DY -1 50/ ARN 
2. ~ounting ~T-19 1 3/ARN 
3. Radio Set Controls C -2275/ ARN 
4 . Azimuth Indicator ID-637 I ARN 
5. Front Headset -~icrophone H-46A/ UR 
6. Radio Receiver R -836/ ARN 

T~55 -15 10 -202-10 
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7. ~ounting ~T-1912/ARN 
8. Junction Box ARC Type J -1 5B 
9 . Relay Unit ARC Type K-14A 

10. Antenna AT- 780/ ARN 
11 . Rear Headset-~icrophone H-46A/ UR 
12 . Sense Antenna 

Figure 3.1-24 . Direction Finder Receiver Set AN/ ARN- 59, ~ajor, ~inor 
and Installation Items Location Diagr a m 

3.1-48 

) 



0 

) 

) 

T~55-1510-202-10 Chapter 2 
Section III. 1 

3.1-501. RADIO SET CONTROL C-2275/ ARN. 

3.1-502. Radio set control C -2275/ ARN (3, figure 3.1-
24} is an edge lighted plastic panel, console-type control 
assembly. It includes a tuning crank, a tuning meter, 
a primary power on-off switch and volume control, a 
band selector switch, a function selector switch, a 
switch for controlling loop rotation, and a beat fre­
quency oscillator switch. The two panel edge lights 
{1, figure 3 .1-25} located on the panel, are covered 
by red translucent plastic covers and are controlled 
by the aircraft panel edge light rheostat switch. All 
external connections are made at the rear of the panel. 
The front panel is located on the left root rib and the 
rear panel is located on the upper right hand corner 
of the rear instrument panel. 

3.1-503. DYNA~OTOR DY-150/ ARN. 

3.1-504. Dynamotor DY-150/ ARN (1, figure 3.1-24} 
supplies power to operate the receiver, receiver loop 
motor and loop synchro system . The dynamotor is a 
separately housed unit located aft of the rear seat, with 
all input and output connections made through a single 
connector mounted on the base. 

3.1-505. AZI~UTH INDICATOR ID-637/ ARN. 

3. 1-506. The azimuth indicator ID-637/ ARN (4, fig­
ure 3. 1-24} is a hermetically sealed, synchro -drive 
instrument. The indicator pointer shows the angular 
position of the synchro transmitter in the loop, which 
is the bearing of the incoming signal relative to the 
aircraft heading. The indicator is indexed every 45 
degrees near the rim of the azimuth scale, with an 
oversize index mark at the zero degree (heading) posi­
tion. The azimuth scale of the indicator is graduated 
every two degrees with major graduation lines every 
10 degrees and with every 30 degrees graduation indi­
cated by a numeral. The scale may be positioned man­
ually by rotating the east-west variation knob, labeled 
(VAR} on the front of the indicator . The index marks, 
azimuth scale numerals, 10 degree graduation lines, 
and pointer are coated with green phosphorescent rna­
terial. An indicator is located on both the front and 
rear instrument panel. 

3.1-507. ANTENNA. AT-780/ ARN. 

3. 1-508. AntennaAT-780/ ARN {10, figure 3.1-24}, 
located on top of the fuselage, is a hermetically sealed 
unit consisting of a loop antenna, a two-phase drive 
motor, a synchro transmitter, and an adjustable com­
pensating mechanism. The compensating mechanism, 
corrects for bearing errors caused by the aircraft 
structure. The antenna portion of the loop is a coil 
of several widely spaced turns of wire wound on a flat 
ferrite core. The loop antenna is driven by a miniature, 
two-phase induction motor; its relative bearing is syn­
chro-transmitted to the azimuth indicator. The loop 
housing is fabricated of anti-precipitation static material 
to increase loop effectiveness. 

3. 1-509. SENSE ANTENNA. 

3.1-510. The sense antenna (12, figure 3.1-24} is 
provided for low-frequency range reception and when 

used in conjunction with the loop antenna, the receiver 
set functions as an automatic direction finder. The 
antenna is strung between the fin and cabin top. A lead 
in wire enters the fuselage just aft of the rear window. 

3. 1-511. DESCRIPTION OF ~INOR COMPONENTS 
AND INSTALLATION ITE~S. 

3.1-512. MOUNTING ~T-1913/ARN. 

3.1-513. Mounting MT -1913/ ARN {2, figure 3.1-24} 
is a shockproof, vibration-mount type and is used to 
mount the dynamotor. The mounting has two knurled 
thumb nuts and two links to engage two conical studs 
on the receiver. Two flexible grounding straps are 
located on the underside of the mounting. 

3.1-514. MOUNTING ~T-1912/ARN. 

3.1-515. Mounting MT-1912/ ARN {7, figure 3.1-24} 
is a shockproof, vibration-mount type and is used to 
mount the receiver. The mounting has two knurled 
thumb nuts and two links to engage two conical studs 
on the receiver . Two flexible grounding straps are 
located on the underside of the mounting. 

3.1-516. RELAY UNIT ARC TYPE K-14A. 

3.1-517. Relay unit ARC Type K-14A {9, figure 3.1-24} 
is described in paragraph 3. 1-239. 

3.1-518. JUNCTIONBOXARC TYPEJ-15B. 

3 .1-519. Junction box ARC Type J -15B ( 8, figure 3.1-
24} is described in paragraph 3. 1-36. 

3.1-520. HEADSET-~ICROPHONE H-46A/ UR . 

3.1-521. Headset-microphone H-46A/ UR (11, 5, figure 
3 .1 -24} is described in paragraph 3.1-42. 

3 .1-522. DIFFERENCE IN ~ODE l.S . 

3. 1-523. Refer to figure 3. 1-30 for differences between 
the signal electronic equipment configuration in air­
craft bearing the same model designation and between 
models of the same aircraft. 

3. 1-524. OPERATING CONTROlS AND USE. 

3.1-525. RADIO SET CONTROL C-2275/ ARN. 

3.1-526. VOLU~E CONTROL KNOB. 

3.1-527. A volume control knob (4, figure 3.1-25} 
labeled VOL and OFF turns the radio receiver set on 
and off. Adjust receiver audio level when function 
switch is in CO~P position . Adjust receiver RF sen­
sitivity when function switch is in ANT or LOOP posi­
tion. 

3. 1-528. BAND SWITCH. 

3.1-529 . The band switch (3, figure 3.1-25} labeled 
MC BAND, actuates a mashing drum which surrounds 
the frequency dial drum allowing only the desired fre­
quency band to be visible. 
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RADIO SET CONTROL c-2275/ARN 

1 2 3 5 

9 8 1 6 

1. Panel Edge Light 
2. Frequency Dial 

3 . Band Switch 

4. ON-OFF Volun. e Control 
Knob 

5. Function Switch 

6. Tuning ~eter 

7. Lo.op Switch 

8. Tuning Crank 

9. BFO Switch 

F igure 3.1-25 

3.1-530. TUNINGCRANK . 

3. 1-531 . The tuning crank (8, figure 3. 1 -25), tunes 
the receiver to the frequency of the received s ignal. 
Low fr equency radio range stations may be r eceived 
on the 190 to 400 kilocycle band . Commercia l broad­
cast stations may be received on the two higher bands . 

3.1-532. TUNING~ETER . 

3.1-533. To fac ilitate accurate tuning of the receiver 
the tuning meter (6, figur e 3 . 1-25), provides a visual 
indication of the accuracy of the tuning. A signal is 
properly tuned in when the meter indicates the furthest 
clockwise deflec tions . 

3.1-534. FUNCTION SWITCH. 

3.1-535. The function switch (5, figure 3.1 -25), labeled 
CO~P-ANT-LOOP, is a three -position rotary switch . 
With the switch in CO~P position, both the loop and 
sense antenna are used and the radio set functions as 
a radio compass. When the switch is in the ANT posi­
tion, only the s ense antenna is used a nd the receiver 
functions as a low -frequency range receiver. The 
LOOP position of the switch is used when it is desired 
to use only the loop antenna for reception. This posi­
tion permits the receiver set to be used as a manual 
direction finder, or a llows the loop antenna to be used 
instead of the sense antenna for radio range r eception 
during heavy static conditions . 

3. 1-536. LOOP SWITCH. 

3 .1 -537. The loop s witch (7, figure 3.1 -25), labeled 

3.1 -50 

LOOP is used to e lectrically position the loop an tenna 
when the function switch is in the LOOP position. When 
the function switch is in the CO~P position, the loop 
switch is used to determine whether the ina1cator r ead ­
ing is produced by a r eliable signal. The loop switch 
is a spring - loaded, double -throw, center -off toggle 
s witch. When actuated, a test voltage is applied to the 
loop amplifier of the r eceiver to drive the loop in the 
direc tion in which the switch is held (left or right). 
This test voltage override the signal circuit, so that 
when the loop switch is held to the left or right, the 
loop a nd azimuth indicator pointer are rotated inde­
pendent of the received signal. To check whether the 
indicator reading is r eliable, the loop switch is held 
in either position to rotate the loop a ntenna away from 
its original bearing. When the loop s witch is released, 
the loop antenna and azimuth indicator pointer will re - · 
turn to their original position if the receiver signal is 
adequate a nd the indicator r eading reliable . The test 
assures the operator that the automatic direction finder 
is oper ating properly, and that the received signal is 
strong enough to duplicate the indicator reading whether 
a pproach from a clockwise or counterclockwise direction. 

3.1-538. BEAT FREQUENCY OSCILLATOR SWITCH. 

3.1-539 . The beat frequency oscillator switch (9, figure 
3 .1-25) is labeled BFO and controls the operation of 
the beat frequency oscillator in the receiver . When the 
switch is in the ON position, it places the beat fre­
quency oscillator in operation to permit identifica tion 
of keyed continuous stations. With the switch in the 
OFF position, power is received from the oscillator 
and only voice or tone -modulated s ignals may be iden­
tified. 

0 

) 



• 

) 

T~55-1510-202-10 Chapter 2 
Section III.1 

AZIMUTH INDICATOR 10·637 ARN 

Figure 3.1-26 

3.1-540. AZI~UTH INDICATOR ID-637/ ARN. See 
figure 3.1-26. 

3.1-541. EAST-WEST VARIATION KNOB . 

3.1-542. The east-west variation knob, labeled E -W, 
VAR is located on the lower left hand corner of the 
azimuth indicator. The knob rotates the azimuth scale 
so that zero (heading index) on the scale is in the di­
rection of the desired heading. Also compensates for 
east-west variation. 

3. 1-543. RADIO CONTROL SWITCH. 

3.1-544 . A radio control switch (43, figure 1-7; 17, 
figure 1-8} labeled NA V, is located on the front and 
rear instrument panel. The switches transfer opera­
tion of the radio set between the front and rear radio 
control unit. An indicator light is located within each 
switch, and designates whether the front or rear oc­
cupant has control of the radio set. Operation of the 
receiver set may be obtained by the front or r ear oc­
cupant by pressing the radio control switch. 

Note 

Control of the receiver set always reverts to 
the front control unit when the battery switch 
is turned OFF and then ON. The r ear control 
unit will become operative again only after the 
radio control switch is pressed. 

Com onent 

Radio Set 
Control C-

Control Function 

2275/ ARN Band Switch Selects the desired frequency 
band . 

Volume 
Control 
Knob Turns direction finder re-

Azimuth 
Indicator 

Function 

ceiver set on and off. Ad­
just receiver audio level 
when function switch is 
in CO~P position. Ad­
just receiver RF sensi­
tivity when function switch 
is in ANT or LOOP posi­
tion. 

Switch . CO~P position - Receiver 
operates on combined loop 
and sense antenna as a 
radio compass. 

Loop 

ANT position - Receiver op­
erates with loop antenna. 

LOOP position - Receiver 
operates with loop antenna. 

Switch Positions the loop antenna 

Tuning 
Crank 

Tuning 
~eter 

Beat Fre­
quency 
Oscillator 
Switch . 

when function switch is 
in either CO~P or LOOP 
position. 

Tunes th e r ece iver to the 
frequency of the received 
signal. 

Facilitates accurate tuning 
of the receiver. 

Turn beat frequency oscil­
lator on or off. 

ID-637/ AR East-West 
Variation 
Knob Rotates the azimuth scale 

so that zero (reading in­
dex) on the scale is in the 
direction of the desired 
heading. Also, compen­
sates for east-west varia-

3.1 -545. TYPE OF OPERATION FACILITIES . 

3. 1-546. Refer to figure 3. 1-30 for operating facilities . 

3.1-547 . OPERATING INSTRUCTIONS. 

3.1-548. The following paragraphs describe the opera ­
ting instructions for various modes of operation. The 
receiver set can be used for audio reception on all fre ­
quencies covered by the receiver. 

3.1-549. OPERATION AS AUTO~TIC DIRECTION 
FINDER. 

1. Volume control knob - Full clockwise to turn equip­
ment on and allow approximately 30 seconds for equip­
m ent to warmup. 

2. Radio control switch - Press for control. 
3 . Band switch - Switch to the desired frequency 

band. 
4. Function switch - CO~P position. 

3 .1 -51 
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5 . Tuning crank -Turn to desired frequency and 
slowly tune for a maximum indication on the tuning 
meter. 

6 . Volume control knob -Reduce volume by turning 
knob counterclockwise until the desired audio level is 
obtained. 

7. Check for station identification to be sure that the 
desired station is received. If the signal strength is 
too weak for easy identification when the function switch 
is at CO~P, temporarily switch to ANT to increase 
the signal to noise ratio and permit a more accurate 
station identification . 

8. To find whether the relative bearing obtained on 
the indicator is accurate when the function switch is at 
CO~P, move the loop switch to the right and observe 
that the pointer rotates clockwise . After the pointer 
has traveled 10 to 20 degrees, release the switch and 
note the action of the indicator pointer. If the opera­
tion is normal and a reliable signal is being received, 
the pointer will immediately retw·n to the original read­
ing automatically. This procedure can be repeated by 
moving the loop switch to the left, in which case the 
pointer will rotate counterclockwise. 

9. Volume control knob - Full counterclockwise to 
turn receiver set off . 

3.1-550. OPERATION AS LOW - FREQUENCY RE­
CEIVER . 

1. Volume control knob -Full clockwise to turn equip­
ment on and allow approximately 30 seconds for equip­
ment to warmup. 

2. Radio control switch - Press for control. 
3. Band switch -Switch to the desired frequency band. 
4. Function switch - ANT position. 
5. Tuning crank - Turn to des ired frequency and 

slowly tune for a maximum indication on the tuning 
meter. 

6. Volum e control knob - Reduce volume by turning 
knob counterclockwise until the desired audio level is 
obtained. 

7. Volume control knob - Full counterclockwise to 
turn receiver set off. 

3.1 -551. OPERATION AS NON-AUTO~TIC DIREC ­
TION FINDER. 

1. Volume control knob - Full clockwise to turn equip­
m ent on and allow approximately 30 seconds for equip­
ment warmup. 

2. Radio control switch -Press for control. 
3. Band switch -Switch to the desired frequency band . 
4. Function switch - LOOP position. 
5 . Tuning crank - Turn to desired frequency and 

slowly tune for a maximum indication on the tuning 
meter . 

6. Volume control - Reduce volume by turning knob 
counterc lockwise until the desired audio level is ob­
tained . 

7. Loop switch - Rotate indicator needle to desired 
bearing. 

8. Volum e control knob - Full counterc lockwise to 
turn receiver set off. 

Note 

Enter any equipment malfunction or failur e 

3.1 -52 

in flight report. 

3.1-552. BEAT FREQUENCY OSCILLATOR OPERA­
TION. 

3. 1-553. The beat frequency oscillator (BFO) per­
mits identifying continuous wave (CW) transmission 
that is frequently used in the 200 to 1700 kilocycles 
band in areas outside of the United States. The bfo is 
also used as an aid in the determination of aural nulls, 
with the function switch in the LOOP position . 

3.1-554. LOOP OPERATION WITH BFO. 

3. 1-5 55 . Turn beat frequency oscillator switch ON. 
With unmodulated, or voice-modulated signals, the 
bfo can be used to produce a steady beat not with the 
frequency being received. When the loop is rotated, 
the received signal will c hange in amplitude, going 
sharply to zero at each loop null thereby giving accurate 
determination of the angular positions of the nulls. In 
this application, with the function switch at LOOP, tune 
the receiver to get an audio beat signal with the de­
sired received signal , with the dial turned toward the 
lower frequency end of the zero beat position. Then 
press the loop switch and rotate the loop until the tone 
drops to minimum, and read the relative bearing of the 
transmitting station on the azimuth indicator. 

Note 

The bfo may be used as a tuning aid with the 
function switch in the LOOP or ANT position, 
but the tuning meter should always be used when 
tuning in the CO~P position. 

3.1 -556 . DUAL OPERATING CONTROL. 

3.1-557. Refer to paragraph 3.1-543, "Radio control 
switch". 

3.1-558. E~ERGENCY OPERATION. 

3. 1 -559. If genera tor failure occurs during flight, 
radio operation will be limited to the life of the battery, 
therefore radio oper ation should be limited to conserve 
the battery. Other than the above there are no other 
emergency operations . 

3.1-560. PREFLIGHT INSPECTION. 

3.1 -561. The following paragraphs describe the opera­
tional procedures performed on direction finder receiver 
set AN/ ARN-59 at the time indicated in Section II, Nor­
mal Procedures. 

3 . 1-562. POWER OFF INSPECTION. 

3.1-563. EXTERIOR INSPECTION. 

1. Sense antenna - Check for secure antenna mounting 
and check leadin wir e. 

2. Loop antenna - Check for secure antenna cover. 

3.1-564 . INTERIOR CHECK. 

1. Radio receiver - Check for secure plug and wire 
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connections. Check and tighten plug connector rings 
and mechanical linkage nuts. 

2 . Dynamotor - Check for secure plug connection. 
Check and hand tighten plug connector ring. 

3. Radio control units - Check to see that all plugs 
are secure. Hand tighten plug connector rings and 
mechanical linkage nut. 

4. Junction box - Check that all wire connections and 
terminal nuts are secure. 

5. Relay unit -Check that all plugs are secure. Hand 
tighten plug connector rings. 

6. Headset-microphone - Check that headset-micro­
phone cord is plugged in. 

3.1-565 . POWER ON. 

Note 

When an auxiliary power unit is used to start 
the engine, the operational check as listed be­
low, will be performed while the auxiliary power 
unit is connected to the aircraft prior to starting 
the engine. If an auxiliary power unit is not 
available, the operational checks will be per­
formed during engine warmup . 

1. Volume control knob - Turn full clockwise, dyna­
motor should begin running. 

2 . Tuning crank - Tune receiver to desired frequency 
within the band selected. A maximum indication should 
be given on the tuning meter at the received signal fr e­
quency. 

3. Beat frequency oscillator switch -ON, a heterodyne 
beat note should be obtained. 

4. Function switch in LOOP position and loop switch 
positioned to right, then to left -A aural null should 
be obtained when the loop antenna is in direction of 
received station, and azimuth indicator pointer should 
move in proportion with the loop antenna. 

5. Function switch - ANT position, audio signals 
should be heard on all bands. 

6. With function switch in the CO~ position and tuned 
to a signal and the loop switch positioned to the right, 
the azimuth indicator pointer should turn clockwise, 
When loop switch is released azimuth indicator pointer 
should turn counterclockwise to original position. 

3.1-566. POST FLIGHT CHECK. 

1. Volume control knob - Turn maximum counter­
clockwise to turn receiver set off. 

2. All discrepancies noted on Form DA-781-1 and the 
crew chief should be notified. 

3. 1-567. DIRECTION F1NDER RECEIVER SET AN/ ARN-
42 . Aircraft A 55-4649 thru 55-4748. 

3.1-568. PURPOSE AND USE. 

3.1-569. Direction finder r eceiver set AN/ ARN -42 is 
a combination communication receiver and automa tic 
direction finder. It operates in the range of 190 through 
1725 kilocycles covered in three bands. It is primarily 
a navigational device, locating the direction from which 
radio signals are received in order to give the operator 
a bearing, which is displayed in degrees of azimuth 
on the azimuth indicators. It may be used for both air-

craft homing and position fixing, using any type of trans­
mitted radio signal in its frequency range, whether 
modulated or unmodulated. When used as a communi­
cations receiver it is capable of receiving amplitude 
modulated and unmodulated radio signals in its fre­
quency range. The equipment can also be used to re­
ceive radio range signals. 

3.1-570. TECHNICAL CHARACTERISTICS. 

Frequency range : 
Band 1 
Band 2 
Band 3 

Intermediate frequency 
Audio output impedance 
Type of reception: 

Communications receiver 
Automatic direction finder 
Power required 

. 190 to 430 kilocycles 
480 to 1025 kilocycles 

1025 to 1725 kilocycles 
465 kilocycles 

3.2 ohms 

Telegraph and voice 
Telegraph and voice 

3. 7 amperes 

3.1-571. NOMENCLATURE AND CO~~ON NA~S. 

omenclature 

Direction Finder Receiver 
Set AN/ ARN -42 . 

Radio Receiver 702398-02 . 
Electronic Control 

Amplifier 702377 -04 . 
Loop Antenna 700939-01 
Sense Antenna 
Azimuth Indicator 

ID-91B/ ARN-6 
~ounting 96556 

Common name 

Direction finder set 
Receiver 

Control amplifier 
Loop antenna 
Sense antenna 

Azimuth indicator 
Control amplifier 

mounting 

3.1-572. CO~ONENTS OF DIRECTION FINDER RE­
CEIVER SET AN/ ARN -59 . 

3.1-573 . Refer to fi gure 3.1-28 for location of the 
direction finder receiver set AN/ ARN -42 components 
within the aircraft. 

Quantit 

1 
1 
1 
1 
2 
1 

Items 

Radio Receiver 702398-02 
Electronic Control Amplifier 702377-04 
Loop Antenna 700939-01 
Sense Antenna 
Azimuth Indicator ID-91B/ ARN -6 
Mounting 

3. 1-574. DESCRIPTION OF DIRECTION FINDER RE ­
CEIVER SET AN/ ARN -42. 

3. 1-575. Direction finder receiver set AN/ ARN -42 
contains a low frequency receiver which is continuously 
tunable in the frequency range of 190 to 1725 kilocycles. 
The operating controls of the receiver set are located 
on the front panel of the radio receiver. The receiver 
may be operated as a low frequency receiver or an 
automatic direction finder. The pointer, of the azimuth 
indicators show the relative, magnetic or true bearing 
of the transmitting stations with respect to the heading 
of the aircraft depending on the position of the azimuth 
scale with relation to the heading index, as set by the 

3 .1 -53 
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FROM 
28 VOLT DC 

BUS 

+ 

I 
ELECTRONIC 

CONTROL 
Al\lPLIFIER 
702377-04 

FRONT-AZIMUTH 
INDICATOR 

ID-918/ ARN-6 

ADF SWITCH 

I 
LOOP ANTENNA 

700939- 01 

l 

RADIO 
RECEIVER 
702398-02 

REAR-AZIMUTH 
INDICATOR 

ID-91B/ ARN-6 

JUNCTION BOX 
J-1 58 

SENSE ANTENNA 

-

TO HEAD SET 
T CIRCUI 

AIRCRAFT A 55-4649 THRU 55-4748 

Figure 3.1-27. Direction Finder Receiver Set AN/ ARN/ 42 Block Diagram 

east-west variation knob. The beat frequency oscillator 
in the receiver permits identification of keyed continuous 
wave (CW) station or for use as a tuning aid on weak 
signals. The control amplifier contains circuit elements 
necessary to position the loop by controlling the loop 
motor, as well as amplifying circuits which provide 
audio output to th e headsets. 

3.1-576. DESCRIPTION OF MAJOR COMPONENTS. 

3.1-577. RADIO RECENER 702398-02. 

3.1-578. Radio receiver 702398-02 (1, figur e 3.1-28} 
located on the right root ril5 adjacent to the front seat 
is a three-band superheterodyne receiver covering the 
frequency range of 190 to 1725 kilocyc les . The de­
sired band is selected by the band switch located on 
the front panel of the receiver. Tuning of the receiver 
to the desired frequency within each band is accom ­
plished by the tuning knob . For automatic direction 
finding, the receiver uses both the sense and loop an­
tenna. For us e as a low frequency range receiver 
only the sense antenna is us ed. Identification of keyed 
continuous wave stations is accomplished by us e of a 
beat frequency which is included in the receiver. Am­
plification and special modification of the receiver 
signals for operation of the automatic control circuits 
are provided by the control amplifier which is electri-

3.1-54 

cally connected to the r eceiver. 

3. 1-579. ELECTRONIC CONTROL AMPLIFIER 702377 -04 . 

3. 1-580. The electronic control amplifier 702377-04 
( 6, figure 3 .1-28} contains the circuits and components 
associated with i-f amplifier, demodulator, audio and 
power amplifiers, azimuth amplifier, and the automatic 
control function. The rear of the amplifier also houses 
the power supply components . The amplifier has no 
controls on its panel. It contains the necessary re­
ceptacles for electrically connec ting the amplifier to 
the other components . The control a mplifier is located 
on the floor aft of the rear seat. 

3.1-581. LOOP ANTENNA 700939-01. 

3.1-582. The loop antenna 700939-01 {3, figure 3.1-28) 
located on top of the tailcone is a hermetically sealed 
unit consisting of a loop antenna, a drive motor, a 
synchro transmitter, and a corrector strip. The func ­
tion of the corrector strip is to minimize bearing in­
accuracies caused by quadrantal error. The a ntenna 
portion of the loop is a coil of s everal widely spaced 
turns of wire wound on a flat ferrite core . The loop 
antenna is driven by a miniature drive motor; its relative 
bearing is synchro-transmitted to the azimuth indicators. 
The loop housing is fabricated of antiprecipitation static 

0 
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1. Radio Receiver 702398-02 5 . Junction Box ARC Type J -1 5B 
2. Sense Antenna 6 . Electronic Control Amplifier 702377 -04 
3. Loop Antenna 700939-01 7 . Mounting 96556 
4 . Rear Headset-~icrophone H-46A/ UR 8 . Azimuth Indicator ID -91B/ ARN-6 

9. Front Headset-~icrophone H-46A/ UR 

Figure 3.1-28. Direction Finder Receiver Set AN/ ARN -42 ~ajor, Minor 
and Installation Items Location Diagram 

3. 1 -55 
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material to inc rease loop effectiveness . 

3. 1-583. SENSE ANTENNA. 

3. 1-584 . The sense antenna (2, figure 3. 1-28) is pro­
vided for low frequency range reception; and when used 
in conjunction with the loop a ntenna, the receiver set 
func tions as an automatic direction finder. The an­
tenna is strung between the fin and cabin top. A lead 
in wire enters the fuselage just aft of the rear window. 

3.1-585. AZI~UTH INDICATOR ID-918/ ARN-6. 

3.1-586. The azimuth indicator ID-91B/ ARN-6 (8, fig­
ure 3 .1-28) is a hermetically sealed, synchro-drive 
instrument. The indicator pointer shows the angular 
position of the synchro transmitter in the loop antenna, 
which is the bearing of the incoming s ignal, r e lative 
to the aircraft heading . The indicator has an index 
mark at the zero degree (heading) position. The azimuth 
scale of the indicator is graduated every two degrees 
with major graduation every ten degrees and with every 
30 degrees graduation indicated by a numeral. The 
scale may be positioned manually by rotating the east­
west variation knob (labeled VAR) on the fr ont of the 
indicator. The index mark, azimuth scale numerals, 
10 degree graduation lines , and pointer are coated with 
green phosphorescent material. An indicator is located 
on both the front and rear instrument panel. 

3.1-587. DESCRIPTION OF ~INOR CO~PONENTS 
AND INSTALLATION ITE~S. 

3.1 -588. ~OUNTING 96556. 

3.1-589. ~ounting96556 (7, figure 3.1 -28) is a shock­
proof , vibration-mount type and is used to mount the 
control amplifier .. A flexible grounding strap is located 
on the underside of the mounting. 

3.1 -590. JUNCTION BOX ARC TYPE J-15B. 

3.1-591. Junction box ARC Type J -15B (5, figur e 3.1-
28) is described in paragraph 3. 1-36. 

3.1-592. HEADSET-~ICROPHONE H-4 6A/ UR. 

3. 1-593. Headset-microphone (4, 9, figure 3.1-28) is 
described in paragraph 3.1 -42. 

3. 1-594 . DIFFERENCE IN ~ODEI..S. 

3.1 -595. Refer to figure 3.1-30 for differences between 
the signal electronic equipment configuration in a ircraft 
bearing the same model designation and between models 
of the same aircraft. 

3.1 - 596. OPERATING CONTROLS AND USE. 

3.1-597. RADIO RECENER 702398-02. 

3.1-598. ADF RADIO SWITCH. 

3.1 -599. The ADF radio switch (1, figure 3.1-29), 
labeled ON and OFF provides power to th e receiver 
set. The switch is ON in the up position and OFF in 
the down position . 

3. 1 -56 

3.1-600. VOLU~E CONTROL KNOB. 

3.1-601. The volume control knob (2, figure 3.1-29) 
controls the volume of the signal reception heard in 
the headsets . Clockwise rotation of the knob incr eases 
the volume of the signals r eceived, and counterclock­
wise rotation decreases the volume . 

3. 1-602. TUNING KNOB. 

3.1-603. The tuning knob (4, figure 3.1-29), tunes the 
r eceiver to the frequency of the received signal. Low 
frequency radio range stations may be received on the 
190 to 430 kilocycle ban:l. Commercial broadcast station 
may be received on the two higher bands. 

3.1-604. TUNING ~ETER. 

3.1-605. To facilitate accurate tuning of the receiver, 
the tuning meter (5, figure 3.1-29), provides a visual 
indication of the accuracy of the tuning. A signal is 
properly tuned in when the me ter indicates the furthest 
clockwise deflections. 

3.1-606. BEAT FREQUENCY OSCILLATOR SWITCH. 

3.1-607. The beat frequency oscillator switch (6, fig­
ure 3 . 1-29) labeled CW is used to control the operation 
of the beat frequency oscillator in the receiver. When 
the switch is in the ON position, it places the beat fre ­
quency oscillator in operation to permit identification 
of keyed continuous wave stations . With the switc h in 
the OFF position, power is removed from the oscillator 
a nd only voice or tone-modulated signals may be iden­
tified . 

3. 1-608 . BAND SWITCH. 

3 .1-609. The band switch (7, figure 3 . 1-29) is provided 
to select the operating frequency band on which operation 
is desired. 

3.1-610 . FUNCTION SWITCH. 

3.1-611. The function switch (8, figure 3.1-29) controls 
the two receiving components of the receiver set. The 
s witch positions are CO~P and ANT. With the switch 
in co~ p()>ition, the equipment serves as an automatic 
direc tion find er, making use of both loop a nd sense 
antennas . The heading of the aircraft, in degrees, rel­
ative to the direction of tlle location of the station being 
r eceived is a utomatically indicat ed by both azimuth 
indicators. The ANT position of the switch allows the 
equipment to function as a standard low frequency re­
ceiver set, operating on signals picked up on the sense 
antenna only . 

3.1-612. AZIWTH INDICATOR ID-91B/ ARN-6. 

3.1 -613. EAST-WEST VARIATION KNOB. 

3.1-614. The east-westvariationknob, labeledE-W 
VAR is located on the lower l eft ha nd corner of the 
azimuth indicator . The knob rotates the azimuth scale 
so tha t zero (heading index) on the scale is in the di­
rection of the desired heading. Also compensates for 
east -west variation. 
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Component Control 

Radio Re­
ceiver 
70239 8-02 AD F Radio 

Switch 

Azimuth 
Ind. ID-

Volume Con­
trol knob. 

Tuning 
Knob 

Tuning 
Meter 

Beat fre­
quency 
Oscillator 
Switch 

Band 
Switch 

Function 
Switch 

91B/ARN East-West 
Variation 
Knob 

Function 

Turns direction finder re­
ceiver set on and off. 

Controls audio outputto head­
sets. 

Tunes the receiver set to 
desired frequency within 
each band. 

Facilitates accurate tuning 
of the receiver. 

Turns beat frequency os­
cillator on and off . 

Selects frequency band on 
which operation is desired. 

COMP position - Places the 
receiver set in automatic 
direction finder operation. 

INT position - Places the 
receiver set in communi­
cation receiver operation. 

Rotates the azimuth scale 
so that zero, {heading in­
dex) on the scale is in the 
direction of the desired 
heading. Also compen­
sates for east-west varia ­
tion. 

3.1-615. TYPES OF OPERATION FACILITIES. 

3.1-616 . Refer to figure 3.1-30 for operating facilities. 

3. 1-617. OPERATING INSTRUCTIONS. 

3. 1-618. The following paragraphs describe the oper­
ating instructions for various mcxies of operation. The 
receiver set can be used for audio reception on all fre­
quencies covered by the receiver. 

3.1-619. OPERATION AS AUTOMATIC DIRECTION 
FINDER. 

1. ADF radio switch -ON, to turn equipment on and 
allow approximately 30 seconds for equipment to warmup. 

2. Band switch -Switch to the desired frequency band. 
3. Function switch -ANT. 

Note 

Normally the function switch must be in COMP 
position when equipment is operating as an auto-

matic direction finder. However, maximum 
sensitivity is attained during initial adjustment 
if the station is first tuned in and identified with 
the function switch in the ANT position . 

4. Volume control knob -Adjust to a comfortable 
listening level. 

5. Function switch - COMP position after station is 
selected and identified. 

6. Tuning knob - Tune exactly to the center of the 
signal from the transmitting station. Tune for maximum 
deflection on tuning meter. In case of extremely weak 
station, turn CW switch ON and tune for a zero beat 
(the point at which the pitch of the station whistle de­
creases until the whistle disappears). 

7. ADF radio switch- OFF, to turn receiver set off. 

3. 1-620. OPERATION AS LOW FR~UENCY RECEIV­
ER. 

1. ADF radio switch -ON, to turn equipment on and 
allow approximately 30 seconds for equipment to warm 
up. 

2. Band switch -Switch to the desired frequency band. 
3. Function switch -ANT. 

I WARNING. 
Never use the receiver set in automatic direction 
finder operation {function switch in COMP posi­
tion) when flying radio ranges. Always turn 
the function switch to ANT, or serious course 
broadening may result. 

4. Volume control knob - Adjust to a comfortable 
lis tening level. 

5. Tuning knob - Tune in station observing the fre­
quency dial to select the proper frequency. Tune for 
maximum deflection on tuning meter. 

6. Volume control knob - Readjust for comfortable 
listening level. 

7. ADF radio switch - OFF, to turn receiver set off. 

Note 

Enter any equipment malfunction or failure 
in flight report. 

3. 1-621. BEAT FREQUENCY OSCILLATOR OPERA­
TION. 

3. 1-622. The beat frequency oscillator permits identi­
fying continuous wave (CW) transmission that are fre­
quently used in the 200 to 1700 kilocycles based in areas 
outside of the United States. 

3.1-623. EMERGENCY OPERATION. 

3.1-624. If generator failure occurs during flight, 
radio operation will be limited to the life of the battery, 
therefore radio operation should be limited to conserve 
the battery. Other than the above there are no other 
emergency operations. 

3.1-625 . PREFLIGHT INSPECTION. 

3.1-626. The following paragraphs describe the opera-

3.1 - 57 
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RADIO RECEIVER 702398-02 

1. ADF Radio Switch 

2. Volume Control Knob 

3. Frequency Dial 

4 . Tuning Knob 

5. Tuning Meter 

6. CW Switch 

7. Band Switch 

8. Function Switch 

Figure 3.1-29 

tional procedures performed on direction finder receiver 
set AN/ ARN-42 at the time indicated in Section II Normal 
Procedures. 

3.1 -627. POWER OFF INSPECTION. 

3. 1 -628. EXTERIOR INSPECTION. 

1. Sense Antenna - Check for secure antenna mounting 
and check leadin wire. 

2. Loop Antenna -Check for secure antenna cover. 

3. 1-629. INTERIOR CHECK. 

1. Radio receiver - Check for secure plug and wire 
connections. Check and hand tighten plug connector 
rings. 

2. Control amplifier - Check for secure plug and 
wire connections. Check and hand tighten plug con ­
nector rings. 

3. Junction box- Check that all wire connections and 
terminal nuts are secure. 

4. Headset-microphone - Check that headset-micro­
phone cord is plugged in. 

3.1-630. POWER ON INSPECTION. 

Note 

When an auxiliary power unit is used to start 

3.1-58 

the engine the operational check as listed be­
low, will be performed while the auxiliary pow­
er unit is connected to the aircraft prior to start­
ing the engine. If an auxiliary power unit is not 
available, the operational check will be per­
formed during engine warmup. 

1. ADF radio switch - ON, blower on control amplifier 
should operate. 

2. Tuning knob - Tune receiver to desired frequency 
within the band selected. A maximum indication should 
be given on the tuning meter at the receiver signal fre­
quency. 

3. CW switch - ON, a heterodyne beat note should be 
obtained. 

4. Function switch - COMP position, direction of all 
stations tuned in should properly be shown on azimuth 
indicators. Operation of azimuth indicator is rapied 
on fairly strong stations, with little hunting . A hum 
in the headset should be heard along with broadcast 
intelligence. 

5. Function switch -ANT position, audio signal should 
be heard on all bands. 

3. 1-631. Pa3T FLIGHT CHECK. 

1. ADF radio switch - OFF position, to turn receiver 
set off. 

2. All discrepancies noted on Form DA-781-1 and the 
crew chief should be notified. 

) 
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SIGNAL ELECTRONIC EQUIPMENT 
TYPE DESIGNATION USE RANGE ·· OPERATOR 

UHF · AIRCRAFT-TO-AIRCRAFT fRONT OR 
COMMUNICATION AN/ ARC-60 AIRCRAFT-TO-GROUND LINE-OF-SIGHT REAR A 

COMMUNICATION OCCUPANT 

AIRCRAFT-TO-AIRCRAFT FRONT OR VHF 
COMMUNICATION ARC TYPE 12 . AIRCRAFT-TO-GROUND LINE-OF-SIGHT REAR A 

COMMUNICATION OCCUPANT 

MARKER RECEIVE MARKER FRONT OR 
AN/ ARN-12 UP TO 6,000 FEET REAR BEACON BEACON SIGNALS OCCUPANT 

VISUAL OMNI VOR VAR NAVIGATION FRONT OR 

RANGE RECEIVER AN/ ARN-30A VOICE RECEPTION LINE-OF-SIGHT REAR 
LOCALIZER OCCUPANT 

) 

AN/ ARC-44 AIRCRAFT-TO-AIRCRAFT 
AIRCRAFT-TO-GROUND FRONT OR 

FM INCLUDING 
COMMUNICATION AND APPROXIMATELY REAR RADIO AN/ ARA-31 

AllOWS PILOT TO HOME 
50 MILES OCCUPANT 

HOMING GROUP ON SIGNAL 

L F RECEIVER RANGE RECEIVING FRONT OR APPROXIMATELY AND MANUAL ARC TYPE 12 AND DIRECTION 200 MILES REAR A A 
LOOP NAVIGATION FINDING OCCUPANT 

RADIO DIRECTION APPROXIMATELY 
FRONT OR 

AN/ ARN-59 FINDING AND REAR 
COMPASS HOMING 200 MILES OCCUPANT 

RADIO DIRECTION APPROXIMATELY FRONT 
COMPASS AN/ ARN-42 FINDING AND 200 MILES OCCUPANT 

HOMING 

Figure 3.1-30 

) 
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LOCATION -of CONTROL 

RIGHT ROOT RIB AAAA 
LEFT ROOT RIB AND BELOW 

RIGHT REAR WINDOW A 

LEFT CABIN WALL A A 
LEFT ROOT RIB AND 

REAR COMPARTMENT RIGHT 
WAll A 

FRONT AND REAR 
INSTRUMENT PANELS 

LEFT ROOT RIB AND 
REAR INSTRUMENT 

LEFT ROOT RIB AND 
LOWER LEFT SIDE 
OF REAR WINDOW 

LEFT CABIN WALL A 
RIGHT ROOT RIBAAA 

LEFT ROOT RIB AND 
REAR INSTRUMENT PANELA 

LEFT ROOT RIB AND 
REAR INSTRUMENT 

PANEL 

RIGHT ROOT RIB 

3.1 -59 

.· ' 
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HEATING AND DEFROSTING SYSTEM 
RAM AIR INLETS AT FRONT Of • ENGINE COWL 

CABIN REAR HEAT OUTLET WINDSHIELD DEFROSTER OUTLET 

~~ \ HEATER SHROUD I 

HEATER VALVE 

CABIN FRONT CABIN FRONT 
LEFT HEAT OUTLET RIGHT HEAT OUTLET 

Figure 4- 1. 

4-18. The pitot heater is controlled by a two position 
switch. On aircraft A A the switch (18, figure 1-7) 
is located on the lower center portion of the instrument 
panel. On aircraft A A A the switch (6, figure 1-12) 
is located on the switch and circuit breaker panel on 
the left forward cabin wall. The switch is labeled PI­
TOT HEAT and has two position ON and OFF. The 
switch receives its power from the 28 volt de bus and 
is protected by a circuit breaker (figure 1-11). 

4-19. LIGHTING EQUIPMENT. 

4-20. All exterior and interior lighting receive their 
power from the 28 volt de bus and are protected by 
circuit breakers (figure 1-11) which can be controlled 
from within the cabin. 

4-21. EXTERIOR LIGHTING. 

4-22. Exterior lighting consist of two landing lights, 
three navigation lights and on aircraft A and air­
craft A A A a rotating beacon light. The landing lights 
are mounted in the leading edge of the left wing. The 
navigation lights consist of a r ed light on the left wing 
tip, a green light on the right wing tip and a white light 
on the lower trailing edge of the rudder. The rotating 

4-2 

beacon light, containing a large red lens, is mounted 
on the bottom of the fuselage slightly aft of the main 
landing gear . 

4-23 . LANDING LIGHT SWITCH. 

4-24. The landing light switch (14, figure 1-7) on air­
craft A A is located on the instrument panel. On 
aircr aft A A A the landing light switch (7, figure 
1-12) is located on the switch and cir cuit breaker panel. 
The switch is labeled LAND LIGHT and has two posi­
tions; ON and OFF. The switch receives its power 
fr om the 28 volt de bus and is protected by a circuit 
breaker (figure 1-11) . 

4-25 . NAVIGATION liGHTS SWITCH. Aircraft .A A. 

4-26. The navigation lights switch (16, figure 1-7) 
located on the instrument panel is labeled NA V LT with 
two positions; ON and OFF. The switch receives its 
power from the 28 volt de bus and is protected by a 
circuit breaker (figure 1-11). 

4-27 . NAVIGATION LIGHTS FLASHER SWITCH. Air­
craft A A. 

4-28. A navigation light flasher switch (15, figure 1-7) 
is located beside the navigation light switch on the in-

) 

) 
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strument panel. The switch controls the flasher and 
permits the selection of either steady or flashiQg ·opera­
tion of the navigation lights. The switch has tWo marked 
positions; FLASHER and STEADY. The switch receives 
its power from the 28 volt de bus and is protected by a 
circuit breaker (figure 1-11). · 

4-29. NAVIGATION LIGHTS SWITCH. Aircraft A 
A A . 

4-30. The navigation lights switch (3, figure 1-12) is 
labeled NA V LT and is located on the switch and cir­
cuit breaker panel. It has three positions; FLASH, 
OFF and STEADY. A flasher unit is incorporated in the 
system and causes the navigaticn lights to flash intermit­
tently when the navigation light switch is in the FLASH 
position. When the switch is in the STEADY position, 
the navigation lights shine continuously. The switch re­
ceives its power from the 28 volt de bus and is pro­
tected by a circuit breaker (figure 1- 11). 

4-31. ROTATING BEACON LIGHT SWITCH. Aircraft 
A and A A A. 

4-32. The rotating beacon light switch (17, figure 1-7) 
on aircraft A is located on the instrument panel. On 
aircraft A A A the rotating beacon light switch (5, 
figure 1-12) is located on the switch and circuit breaker 
panel on the forward left side of the cabin. The switch 
is labeled BEACON liGHT and has two marked positions; 
ON and OFF. The switch receives its power from the 
28 volt de bus and is protected by a circuit breaker 
(figure 1-11). 

Note 

The rotating beacon light should be turned OFF 
during flight through actual instrument condi­
tions. With the light on during instrument con­
ditions, the pilot could experience vertigo as a 
result of the rotating reflections of the light 
against the clouds. In addition, the light would 
be ineffective as an anti-collision light during 
instrument conditions since it could not be ob­
served by pilots of other aircraft. 

4- 33. INTERIOR LIGHTING. Aircraft A A. 

4-34. The interior lights consist of two ultraviolet, 
fluorescent instrument lights, two map lights, and a 
compass light. One instrument light is mounted on 
the fuselage structure between the windshield and the 
front side window on each side of the cabin. In the in­
strument trainer version of aircraft A , an additional 
flourescent instrument light (4, figure 1-17), controlled 
by a rheostat, is located to the left of the rear seat. 
The lights are mounted on swivel type brackets and 
may be turned to illuminate any area of the instrument 
panel. The front map light (6, figure 1-15) is located 
above the left front window just forward of the left wing 
fuel quantity gage. The rear map light (1, figure 1-17) 
is located on the left rear window brace, above the rear 
seat. The map lights are equipped with red plastic 
filters and are mounted on swivel type mounting brac­
kets. The lights can be adjusted to shine in any direc-

tion or can be pulled from their stowage brackets and 
used as hand lights . The compass dial is illuminated 
by a compass light mounted in the top of the compass. 

4-35. INTERIOR LIGHTING. Aircraft A A A. 

4-36. The interior lights consist of two ultraviolet fluo­
rescent instrument lights and three map lights on air­
craft A A. Three ultraviolet fluorescent instrument 
lights and two map lights on aircraft A , a compass 
light, switch and circuit breaker panel lights and radio 
control panel lights. The two forward instrument lights 
{8, figure 1-15; 2, figure 1-16) are mounted on the fuse­
lage structure between the windshield and the front side 
window on each side of the cabin. On aircraft A an in­
strument light (4, figure· 1-17) is located on the left side 
of the rear compartment below the rear side window. 
These instrument lights are mounted on swivel type 
brackets and may be turned to illuminate any area of the 
instrument panel. The front map light (6, figure 1-15) is 
located directly above and forward of the front left 
window. The rear map light (1, figure 1- 17) is located 
on the left rear window brace, over the rear seat. On 
aircraft A A a third map light is located on the cabin 
top forward of the rear spar. The map lights are equip­
ped with red plastic filters and are mounted on swivel 
type mounting brackets. The lights can be adjusted to 
shine in any direction or can be pulled from their stow­
age brackets and used as handlights. The compass dial 
is illuminated by a compass light mounted in the com­
pass (35, figure 1-7). Switch and circuit breaker panel 
lights (2, figure 1-12) are mounted on the face of the 
panel as are radio control panel lights mounted on the 
face of each control panel. 

4-37. INSTRUMENT LIGHT RHEOSTAT SWITCH. 

4-38. Instrument light rheostat switch (9, figure 1-15; 
1, figure 1-16) are mounted directly below the light 
they control. In the instrument trainer version of air­
craft A and all aircraft A the additional instrument 
light provided in the rear compartment is controlled 
by a rheostat switch (6, figure 1-17) mounted in the 
left side wall, below the light. The switch positions 
are OFF, DIM, ON and START. To turn an instru­
ment light on, turn the switch clockwise to START, 
then turn the switch counterclockwise to ON or DI~, 
depending on the amount of illumination desired. To 
turn the light off move the switch counterclockwise to 
OFF. The switches receive their power from the 28 
volt de bus and are protected by a circuit breaker (fig­
ure 1-11). 

4- 39. MAP LIGHT SWITCH. 

4-40. An integral, knob type switch is contained in 
each map light. The map light and switch receive power 
from the 28 volt de bus and protected by a circuit break­
er (figure 1-11). 

4-41. COMPASS LIGHT RHEOSTAT SWITCH. Air­
craft A A. 

4-42. A rheostat switch (6, figure 1-7) is installed in 
the instrument panel to control the compass light. To 
turn the compass light on, rotate the switch clockwise 
until the desired illumination is attained. To turn the 

4- 3 
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compass light off, turn the switch counterclockwise 
as far as it will go. The switch receives its power 
from the 28 volt de bus and is protected by a circuit 
breaker (figure 1-11). 

4-43, COMPASS, SWITCH AND CIRCIDT BREAKER 
PANEL AND RADIO PANEL RHEOSTAT SWITCH. Air­
craft A A A. 

4-44 , A rheostat switch (1, figure 1-12) is mounted 
on the switch and circuit breaker panel and controls 
the compass light switch and circuit breaker panel 
and radio edge panel lights simultaneously. Clock­
wise rotation of the rheostat increases the intensity 
of the light while counterclockwise rotating dims them. 
Rotating the rheostat to the full counterclockwise posi­
tion turns the lights off. The switch receives its power 
from the 28 volt de bus and is protected by a circuit 
breaker (figure 1-11). 

4-45. FOUR-SHACKLE SYSTEM. Aircraft A A A 
A. 

4-46. Aircraft equipped with a front control stick grip 
incorporating a master drop-load shackle release switch 
(see figure 4-2) have provisions for the installation of 
four electrically-operated drop-load shackles, two on 
the underside of each wing. Switches mounted in the 
drop-load switch panel (see figure 4-3) permit the selec­
tion and arming of any combination of loads to be drop­
ped. This drop-load switch panel is mounted in the 
cabin ceiling adjacent to the left wing root. The selected 
loads are dropped when the master drop-load shackle 
release switch (see figure 4-2) is pressed. For emer­
gency use, an emergency drop-load salvo switch (29, 
figure 1-7) on the instrument panel jettisons all drop 
loads simultaneously. The battery switch (19, figure 
1-7; 10, figure 1-12) must be "ON" for normal opera­
tion of the drop-load system, but the emergency drop­
load salvo switch is operative at all times, regardless 
of the battery switch position. 

4-47. FOUR-SHACKLE SYSTEM SWITCHES. 

4-48 . SHACKLE ARMING SWITCHES . 

4-49. The four shackle arming switches, (see figure 
4-3) located just below the indication lights on the drop 
load shackle switch panel, have two positions, ON and 
OFF. The ON position operates the "arming" mech­
anism of the corresponding drop shackle. 

4-50. SHACKLE SELECTOR SWITCHES. 

4-51. The drop-load shackle selector switches (see 
figure 4-3) on the drop-load panel are equipped with 
switch guards which make it impossible for the switches 
to be in the ON position with the guards c los ed. Thus, 
closing the guards prevents accidental release of ex­
ternal loads in the event that the master release switch 
(see figure 4-2) is pressed accidentally in flight. Plac­
ing the individual shackle selector switches in the ON 
position causes the shackles to release when the mas ter 
drop-load shackle switch is pressed. With all shackle 
selector switches in the OFF position, the shackle re­
leasing mechanism will not operate except through the 
use of the emergency drop-load salvo sWitch (29, figure 

4- 4 

1-7) on the instrument panel. 

CONTROL STICK 
GRIP SWITCHES 

MICROPHONE SWITCH \AA 

MASTER DROP LOAD 
SHACKLE RELEASE 
SWITCH A A A A' 

Figure 4-2. 

4 -52. MASTER DROP-LOAD SHACKLE RELEAS E 
SWITCH. 

4-53. The master drop-load shackle release switch 
(see figure 4-2) is located on the front control stick 
grip. This trigger- type switch is wired in series to 
the shackle selector switches . Pressing the master 
drop-load shackle release switch drops all loads selected 
by the shackle selector switches . It is impossible to 
drop any load \mless at least one of the individual shackle 
selector switches is "ON". 

4-54. EMERGENCY DROP-LOAD SALVO SWITCH. 

4-55. The emergency drop- load salvo switch (29, figure 
1-7) is located on the instrument panel and is housed 
in a r ecessed mounting to prevent accidental releas e 
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DROP LOAD SWITCH PANEL 
FOUR SHACKLE SYSTEM 

' '::!1, 

l. Shackle Iydicator Lights 

2. Shackle Arming Switches 

.... . 

3. Switch Guards 

4. Shackle Selector Switches 
/ 

I 

Figure 4-3. 

of the externalloo.ds. Pressing the salvo switch causes 
all four dr op -load shackles to open simultaneously. 
The salvo circuit is wired directly to the mttery, mak­
ing it possible to jettison all external loads by the use 
of the salvo switch at any time, regardless of the posi­
tion of the mttery and drop-load switches, The salvo 
switch will drop loads "unarmed" only. 

4-56. SHACKLE INDICATOR LIGHTS. 

4-57 . Four shackle indicator lights (see figure 4-3) 
are located in a row at the top of the drop-loo.d switch 
panel. These lights are wired in series with the indi­
vidual shackles and light up when the shackles are loo.d­
ed, When the load is dropped, the lights go out. 

4-58. NORMAL OPERATION OF THE FOUR-SHACKLE 
SYSTEM. 

1. Battery switch - ON. 

2. If the external loo.d is to be "armed" prior to drop­
ping, place the respective arming switches in ARM 
position. 

3 . Select the combination of loads to be dropped by 
placing the respective shackle selector switches "ON". 

4. Press the master drop-loo.d shackle release switch 
to drop the selected loads. 

Note 

Return the shackle selector and arming switches 
to OFF position after the load is dropped to pre­
vent useless operation of the drop-load circuits 
in the event that the master drop-load shackle 
release switch is pressed accidentally in flight. 

4-59. EMERGE NCY OPERATION OF THE FOUR­
SHACKLE SYSTEM. 

1. Press the emergency drop-load release salvo 

4-5 
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switch. 

Note 

All external loads will be jettisoned "unarmed" 
when the salvo switch is pressed, regardless 
of the position of l:attery and drop-load switches. 

4-60. WSCELLANEOUS EQillP~ENT. 

4-61. FUELING STEPS AND ASSIST HANDLE. 

4-62. To facilitate fueling, steps are provided on each 
wing strut and on each side of the fuselage front section. 
An assist handle is mounted at the lower juncture of the 
windshield center strip and the fuselage. 

4-63. ~OORING PROVISIONS. 

4-64. Three tie-down rings are provided, one on each 
wing strut and one on the tail-wheel. 

4-65. RETRACTABLE LIFT HANDLES. 

4-66. Two retractable lift handles are incorporated in 
the fuselage, one on each side just forward of the stabi­
llzer, and are very useful for pushing the aircraft around 
on the ground. Each handle can be extended to a usable 
position by inserting a finger into the handle and pulling 
it outward as far as it will go. When not in use, the 
handles can be retracted flush with the fuselage by push­
ing them in. 

4-67. ~OVABLE WINDOWS. 

4-68. Excluding the door, there are three movable 
windows in the cabin area . The forward window on the 
left side of the aircraft is hinged at the top and opens 
out and up. To open this window, raise the handle 
(18, figure 1-15) up until the window swings free. A 
retaining stud is mounted on the lower surface of the 
wing for securing the window in the open position. The 
rear side windows open in and up. To open these win­
dows, turn the latch (5, figure 1-17; 3, figure 1-18) 
in each window frame a half turn counterclockwise . 
Two canvas straps hang from the cabin ceiling to hold 
the windows open. Both the rear windows may be open 
at the same time. 

4-6 

jCAUTION\ 

Do not exceed the maximum allowable speed 
when the rear windows are open. (See Section 
V.) 

4-69. REMOVABLE BLIND FLIGHT CURTAINS. Air­
craft IT A and aircraft A , 

4-70. Removable blind-flight cUrtains (7, figtire 1-17) 
may be installed to enclose the rear compartment. 
All side, front, and rear curtains are of opaque ma­
terial. The top curtain is of white canvas which ad­
mits light to the compartment. The side window cur­
tains are attached to the window frames, making it 
possible for the rear compartment occupant to open 
the windows without removing the curtains. The cur­
tains rmy be removed by unsnapping the fasteners which 
secure them to the interior of the compartment. 

4-71. ASH TRAYS. 

4-72. Ash trays are provided in the front and rear com­
partment and are mounted in the cabin sidewall uphol­
stery. The front ash tray (9, figure 1-16) is mounted 
forward of the cabin door on the right cabin wall. The 
rear ash tray (4, figure 1-18) is located on the right 
cabin wall adjacent to the rear seat. 

4-73. DATA CASE. 

4-74. A data case (5, figure 1-18) is installed on the 
right cabin wall immediately aft of the rear seat. 

4-75. MAP AND FLIGHT REPORT CASE. 

4-76. The map and flight report case (7, figure 1-16) 
is located on the cabin door adjacent to the front seat. 

4-77 . CHECK LISTS. 

4-78. The pilot's check list, (12, figure 1-6) is lo­
cated on the voltage regulator bracket directly below the 
center of the instrument panel. 

4-79. STOWAGE CO~PAR~ENT. 

4-80. A stowage compartment is provided aft of the 
rear seat, measuring approximately 23 x 24 x 29 inches. 
If increased space is required, the rear seat, radio 
sets, and rear control stick are easily removed, and 
the rear rudder pedals on aircraft A A A can be 
folded flat on the floor. This provides a cargo com­
partment approximately 59 inches long. 

4-81. REARVIEW MIRROR. Aircraft A A. 

4- 82. A rearview mirror (2, figure 1-6) is located on 
the right hand side of the front compartment on top of 
the instrument panel. 
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5-l. INTRODUCTION. 

5-2. Cognizance must be taken of the instrument mark­
ings since they represent limitations which are not 
necessarily repeated in the text. In some cases fur­
ther explanation of the instrument markings will be 
found in the text under the appropriate paragraph head­
ings. 

5-3. WNI~UM CREW REQUIRE~ENTS. 

5-4. The minimum crew required for this aircraft is 
one pilot in the front seat. An additional crew mem­
ber, as required, will be added at the discretion of the 
Commanding Officer. 

5-5. INSTRUMENT ~RKINGS . 

5-6. The operating ranges and limitation for both the 
aircraft and the engine are shown in figure 5-1. 

5-7. ENGINE lJ~ITATIONS . 

5-8. All normal engine limitations are shown in fig­
ure 5-1. The maximum allowable engine speed is 2600 
rpm for five minutes. 

IWARNINGl 
Whenever engine speed exceeds the operating 
limits, the aircraft should be landed immedi­
ately at the nearest base. The reason for the 
overspeed (if known), the maximum rpm and 
duration will be entered in the DD Form 781 
and reported to the ~intenance Officer. Over­
speed between 3400 and 3600 rpm will neces­
sitate an inspection of the engine before further 
flight. If engine speed exceeds 3600 rpm, the 
engine must be removed for overhaul. 

5-9. PROPELLER lJ~ITATIONS . 

5-10 . The maximum propeller speed is 2600 rpm. 

5-11. AIRSPEED LI~TATIONS. 

5-12. The airspeed limitations listed below are based 
on the maximum gross weight of the aircraft. 

Configuration ~aximum lAS 

Flaps up 

Flaps down 
Front side window open 

A A 190 mph 
A 190 mph 

A. A 179 mph 
100 mph 

A' A A A 120 mph 
A 118 mph 

Rear side window open 

~aneuvering speed 

A A AA145 mph 
A 142 mph 

AA134 mph 
A 131 mph 

AA119 mph 

5-13. Refer to Prohibited ~aneuvers in this Section, 
for recommended entry speeds for all approved ac­
crobatic maneuvers. 

5-14. PROHIBITED ~NEUVERS. 

1. Inverted spins are prohibited. 
2. When gross weight exceeds 2100 pounds on air­

craft A A, 2165 pounds on aircraft A A and 2400 
pounds on aircraft A , all acrobatics are prohibited, 

3. When gross weight is less than 2100 pounds on 
aircraft A A, 2165 pounds on aircraft A .A and 
2400 pounds on aircraft A , all acrobatics are pro­
hibited except the following: 

~aneuvers Recommended entry Speed 
Steep turns . . A A 134 mph 

A 131 mph 
A A119 mph 

Chandells A A 134 mph 
A 131 mph 

A Al19 mph 
Lazy eights A A 134 mph 

A 131 mph 
A A.119 mph 

Spins A. A A .A 60 mph 

Note 

On aircraft A, practice spins shall not be 
accomplished until such time as the aircraft 
is approved for spins. 

5-15. ACCELERATION IJ~TATIONS . 

5-16. The maximum maneuvering load factors for 
maximum gross weight are as follows : 

Flaps up 
Flaps down . 

5-17 . CENTER OF GRAVITY IJWTATIONS. 

4.4 G's 
3.5 G's 

5-18. The aircraft recommended weight or C. G limits 
cannot be exceeded by loading arrangements normally 
employed in training or liaison operations. Refer to 
Chapter 3 Weight and Balance Data, for weight control 
data . 

5-19. WEIGHT ~TATIONS. Aircraft A. A . 

5-20. The maximum recommended gross weight of 

5-1 
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INSTRUMENT MARKINGS 

FUEL GRADE 80 

MANIFOLD PRESSURE AIRCRAFT A. 

- 15" Hg-24" Hg Continuous Operation 

- 24" Hg ~aximum Continuous (Operation 
above this pressure limited to 5 minutes) 

- 30" Maximum (Limited to 5 minutes) 

AIRSPEED INDICATOR - 100 mph Full Flaps - 190 mph Maximum Diving AA - 190 mph Maximum Diving A. - 179 mph Maximum Diving AA 

OIL PRESSURE 

- - 30psi ~inimum For Flight 

- 40-60 psi Normal 

- 95psi Maximum 

OIL TEMPERATURES 

Minimum For Flight 

Continuous Op.eration 

~aximum 

Figure 5- 1. (Sheet 1 of 2) 
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FUEL GRADE 80 

TACHOMETER 

1600 - 2300 rpm - Continuous Operation A A A A. - 1800 - 2300 rpm Continuous Operation A - 2300 rpm Maximum Continuous (Operation 
above this rpm limited to 5 minutes) - 2600 rpm Maximum For Takeoff 

CYLINDER HEAD TEMPERATURE 

- 149° -274° C Continuous Operation 

- 274° C ~aximum 

SUCTION 

- 3.75 In. Hg ~inimum For Flight 

- 3. 75- 4. 25 In . Hg. Continuous 0p3ration 

- 4.25 In. Hg ~aximum 

FUEL PRESSURE 

- 11 psi 

- 11 -13 psi 

- 15psi 

Figure 5-1. (Sheet 2 of 2} 

~inimum For Flight 

Normal 

~aximum 
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this aircraft is 2100 pounds. This weight consists of 
an aircraft with main fuel tank and oil fully serviced, 
and loaded with full crew and baggage or miscellan­
eous equipment necessary to bring the aircraft up to 
gross weight. All operations and maneuvers listed 
in the general flight restrictions paragraph are approved 
up to this maximum recommended gross weight. At 
2100 pounds gross weight, the aircraft is approved for 
flight load factors up to 4. 4 and landing load factors 
up to 4. 0. Operation of this aircraft above 2100 pounds 
gross weight is not recommended and, based on mis­
sion requirements, may be exceeded only as deemed 
necessary by the base commander. The maximum 
gross weight for the floatplane configuration is 2400 
pounds. 

5-21. WEIGHT LIMITATIONS. Aircraft A A. 

5-22. The maximum recommended gross weight of 
this aircraft for combat missions is 2165 pounds. This 
weight consists of an aircraft with main fuel tank and 
oil fully serviced, and loaded with full crew and no 
baggage. The maximum mission gross weight is 2400 
pounds . This weight consists of an aircraft with both 

5-4 

fuel tanks and oil fully serviced, and loaded with full 
crew and baggage or miscellaneous equipment neces­
sary to bring the aircraft up to gross weight. At 2400 
pounds gross weight, the aircraft may be operated for 
flight load factors up to 4. 4 and landing load factors 
up to 4. 0. Loadings above 2400 pounds are not recom­
mended and, oosed on the mission requirements, may 
be exceeded only as deemed necessary by the base 
commander . The maximum gross weight for the float­
plane configuration is also 2400 pounds. 

5-23. WEIGHT LIMITATIONS. Aircraft A.. 

5-24. The maximum gross weight of this aircraft is 
2400 pounds. This weight consists of an aircraft fully 
serviced with fuel and oil, and loaded with full crew. 
All operations and maneuvers listed above are approved 
up to this maximum recommended gross weight. At 
2400 pounds gross weight, the aircraft is approved 
for load factors up to 4. 4. The aircraft has not been 
structurally investigated above 2400 pounds. Based 
on the mission requirements, the maximum recom­
mended gross weight may be exceeded onl:.r as deemed 
necessary by the base commander. 

" 



• 

.. 

) 

T~55-1510-202-10 Chapter 2 
Section VI 

S:ECTION'" -v-I CHAPTER 2 

FLIGHT CHARACTERISTICS 

6-1, FIJGHT CHARACTERISTICS. 

6-2. All control forces are normal, requiring only 
gentle pressure to execute any maneuver. Stability 
around all axes is excellent. Control is positive down 
to very low speeds. 

6-3. STALLS. 

6-4. NOR~L STALL CHARACTERISTICS. 

6-5. The normal stall characteristics of the aircraft 
are conventional and very mild. Stall warning is char­
acterized by loss in effectiveness of the controls (large 
increases in control movements required) and increas­
ing elevator stick force. The aircraft pitch is very 
gentle when stall occurs, with no tendency to roll pro­
viding the wings are level upon entry. Slight elevator 
buffeting may occur just before and after the stall with 
flaps down. 

Note 

Wing flaps have little effect on stall character­
istics. 

6-6, ACCELERATED STALL CHARACTERISTICS. 

6-7. Stalls in accelerated flight are characterized by 
a heavy, low frequency, longitudinal buffeting that pro­
vides unmistakable warning to the pilot. Structural 
limitations of the aircraft will be exceeded if accelerated 
stalls are performed above 119 mph lAS on aircraft 
A A , 131 mph lAS on aircraft A and 134 mph on 

aircraft A A , 

6-8. PRACTICE STALLS. 

6-9. Practice stalls should include power-on and power­
off stalls in straight and turning flight with recovery 
initiated both prior to and following the downward pitch 
of the nose, Retard throttle smoothly for power-off 
stalls; use low cruise power settings for power-on 
stalls. With power- off, the aircraft may be stalled 
in an approximate landing attitude with no roll or yaw 
tendency, providing the wings are level upon entry. 
With power on, the aircraft is normally stalled with 
the nose about 40° above the horizon. Characteristics 
of the power-on stall are identical with those of the 
power-off stall except for an increase in pitching mo­
tion and yaw. 

6-10. PRACTICE STALL- POWER OFF, STRAIGHT 
AHEAD. 

1. Retard throttle smoothly to closed position. 

2, Raise nose to a landing attitude and hold until stall 
occurs. 

3. Execute a stall recovery immediately with full 
throttle and aircraft nose slightly lower than that at 
stall. The aircraft accelerates rapidly with full power 
and diving the aircraft is not necessary. 

Note 

In stalls with full wing flaps, the flaps should 
be retracted slowly at a safe airspeed after re­
covery to level flight. 

6-11. PRACTICE STALL - POWER ON, STRAIGHT 
AHEAD. 

1. Retard throttle smoothly to approximately 1/ 3 
open position. 

2. Raise nose approximately 40° above the horizon. 
3. Execute a stall recovery by lowering the nose 

slightly to climb attitude or lower while applying full 
throttle and keeping the nose straight ahead. 

Note 

In stalls with full wing flaps, the flaps should 
be retracted slowly at a safe airspeed after re­
covery to level flight. 

6- 12. PRACTICE STALL- POWER ON, 20° BANK. 
j 

1. Retard throttle smoothly to approximately 1/ 3 
open position . 

2. Establish a coordinated climbing turn with about 
20° of bank. 

3. While turning, steadily raise the nose approxi­
mately 40° above the horizon. 

4. As the stall occurs, lower the nose slightly, ap­
ply full throttle, and level aircraft after regaining 
speed. 

6-13, PRACTICE STALL- POWER OFF, 40° BANK. 

1. Retard throttle smoothly to closed position . 
2. After excess speed is dissipated in straight flight, 

roll into a slightly nose-high gliding turn with about 
40° of bank. 

3. While turning, steadily raise the nose slightly above 
the horizon until the stall occurs . 

4. ~ake a stall recovery with full thr ottle, holding 
the nose straight ahead and level aircraft after regaining 
speed. 

6-14, STALL SPEEDS. 

6-15. Refer to figure 6-1 and 6-2, for stall speeds . 

6-1 
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AIRCRAFT AAAA STALLING SPEEDS 
~ 

160" FLAPS 

POWER OFF, MPH lAS / 
CONFIGURATION 0 ° FLAPS 30° FLAPS 

GROSS WT ( LBS) 1800 2100 2400 1800 2100 2400 1800 2100 2400 

-w- LEVEL 47 54 59 44 51 56 4 1 48 54 
FLIGHT 

~ 20° 50 56 61 47 54 59 45 51 57 BANK 

40° 58 64 69 55 61 65 54 59 63 
BANK 

60° 74 81 87 70 76 81 69 74 80 
BANK 

Figure 6-1. 

6-16. STALL RECOVERY. 

6-17. The intended mission of this aircraft dictates 
slow flight, approach, and climb-out speeds that are 
very close to actual stalling speeds and for these rea­
sons the stall recovery should be made with a mini­
mum loss in altitude. The aircraft can readily be flown 
out of the stall in nearly the same attitude as that at 
stall by using a slight amount of forward stick with 
throttle required to accelerate the aircraft in level 
flight. Raise wing flaps s lowly as aircraft accelerates. 
An excessive amount of altitude will be lost if the stick 
is moved quickly forward in an attempt to dive the air­
craft to regain flying speed. 

6-18. SPINS. 

6-19. PRACTICE SPINS. Aircraft A. 

6-20. Practice spins shall not be accomplished until 
such time as the aircraft is approved for spins . 

6-21. SPIN CHARACTERISTICS. 

6-22. The aircraft does not exhibit any dangerous spin 
characteristics when spun in the clean, power-off con­
figuration. The spins are very mild except for the 
rapid rate of rotation. Altitude lost per turn is approxi­
mately 200 to 300 feet. The rate of descent is approxi­
mately 125 feet per second. 

6-2 

!WARNING a 
e Do not spin the aircraft with wing flaps down 
because of structural limitations of the Laps . 

e Since the aircraft is not stressed for in­
verted maneuvers, inverted spins are prohibited. 

6-23. SPIN RECOVERY. 

6-24. Spin recovery is accomplished by reversing the 
rudder immediately; after 1/2 turn, return elevator 
briskly to approximately neutral; hold ailerons neutral 
throughout the entire recovery procedure. After ro­
tation ceases, return rudder to neutral. All control 
forces are light to moderate during recovery. The air­
craft recovers rapidly and shows no tendency to spin 
in the opposite direction. Altitude required for pull­
out after rotation is approximately 300 to 400 feet. 

6-25 . FUGHT CONTROLS. 

6-26. Aileron, rudder and elevator control forces are 
moderately light in all configurations. Elevator stick 
forces are somewhat less for the 60° flap deflection 
and rear C.G. loading combination. Elevator trim is 
effective throughout the range of flight speeds . With 
full flaps, nose-down trim may be used in gliding flight 
to increase elevator effectiveness for the landing flare­
out. On aircraft A .& and aircraft A. A A A , the 
rate of retraction of the flaps with the electric motor 
provides smooth transition from the takeoff to the climb 
configuration. 

6-27 . LEVEL FLIGHT CHARACTERISTICS UNDER 
VARIOUS SPEED CONDITIONS. 

6-28. The aircraft is conventional in all ways throughout 

A Aircraft 53 -8068 ond on ond aircr aft modified per TMI . ll -19 A -2-«7 
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the level flight speed range. Slow flying is easily ac­
complished with wing flaps up or down. No special 
technique is required. 

6-29. MANEUVERING Fl.JGHT. 

6-30. The aircraft is conventional in every respect 
throughout the range of maneuvering flight including 
steep turns, chandelles and lazy eights. 

6-31. DIVING. 

6-32. Dives shall be limited to the maximum diving 
airspeed marked on the airspeed indicator. The trim 
changes and other characteristics are conventional in 
dives. Recovery from any dive should be made gradu­
ally, since the structural load on the aircraft increases 

in direct relation to abruptness of pull-t>ut. 

jCAUTION\ 

Do not exceed the maximum recommended en­
gine speed. 

6-33. FLIGHT WITH EXTERNAL LOADS. Aircraft 
A A AA . 

6-34. No special technique is required for flying with 
external loads . 

6-35. Fl.JGHT WITH EXTERNAL LOADS. Aircraft A. 

6-36. This aircraft does not incorporate provisions 
for carrying external loads. 

AIRCRAFT A STAlliNG SPEEDS 
POWER OFF, MPH lAS ~ / 160" FLAPS CONFIGURATION 0 ° FLAPS 30° FLAPS 

GROSS WT ( LBS) 2000 2200 2400 2000 2200 2400 2000 2200 2400 

--w- LEVEL 46 51 56 40 47 51 40 47 51 
FLIGHT 

~ 20° 
49 54 59 44 50 54 44 50 54 BANK 

40° 59 63 68 55 59 63 55 59 63 
BANK 

60° 78 82 87 71 75 79 71 75 79 
BANK 

Figure 6-2. 
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S:ECTIO~ -v-:r:r CHAPTER 2 

SYSTEM OPERATIONS 

7-1. ENGINE OPERATION IN FLIGHT. 

1. For normal operation under 5000 feet, use RICH 
mixture. 

2. For maximum range, LEAN mixture to obtain best 
power. The procedure for leaning the mixture is to 
pull the mixture control lever wck until engine becomes 
r ough, then enrichen mixture slightly beyond this point. 
Any changes in a ltitude, power or carbur etor heat will 
require a change in the lean mixture settings. For 
cruise data, refer to Section X of this chapter. 

I WARNING a 
If engine should suddenly start running r ough, 
indicating t oo rich a mixture, briskly move 
mixture control lever through its full range of 
travel several times. Ocassionally dirt may be-

come lodged under the mixture control poppet 
valve in the carburetor causing an excessively 
rich mixture to r esult. Fore and aft move­
ment of the mixture control lever dislodges this 
dirt and resumes norma l engine operation . 

3. Under low power conditions, a momentary engine 
overspeed to a maximum of 3000 rpm may occur with­
out damage to engine. 

7-2. FUELSYSTE~ OPERATION IN FLIGHT. 

1. The fuel selector valve handle should be set on 
the fullest tank for all operations . 

2. Auxiliary fuel pump switch should be ON as a safety 
precaution during the takeoff and landing, but should 
be turned OFF for normal operation. If fuel pressure 
begins to fluctuate return switch to ON. 

7-1 
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SE:CTIO:l'f -v-III CHAPTER 

CREW DUTIES 

This section is not applicable to the aircraft as the 
crew consists of only the pilot, whose duties have 
already been outlined in the preceding sections. 

Chapter 2 
Section VIII 
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S:ECTIO~ I ::X: CHAPTER 2 

ALL WEATHER OPERATION 

9-1. INTRODUCTION. 

9-2. Except where repetition may be necessary for 
emphasis or continuity of thought, this Section contains 
only those procedures and technique that differ or are 
in addition to the normal operating instructions cover ed 
in Section II. Any discussions related to system opera­
tion are covered in Section VII. 

9-3. NIGHT FLYING. 

9-4. Be thoroughly familiar with the lighting equipment 
of the aircraft, know the location of all switches in the 
cockpit, and carry a flashlight. Before a night takeoff, 
complete the " Before Takeoff" check list in Section II. 
In additicn, check all lights for proper operation. Leave 
the navigation and required cockpit lights on. During 
night weather flight, place the navigation lights switch 
in the STEADY position and on aircraft A and air­
craft A A A place the rotating beacon switch in 
the OFF position to prevent any distraction created 
by cloud reflections. To penetrate an electrical storm 
at night, turn the cockpit lights on to full bright after 
removing the red filters. This will prevent a momen­
tary blindness from lightning. During normal VFR 
flight, unfiltered lights should be used sparingly. 

Note 

When making VFR takeoffs in areas of limited 
horizon references, reference to the flight in­
struments is recommended to avoid flying back 
to the ground after takeoff. 

9-5. INSTRUMENT FI.JGHT. 

9-6. Although this aircraft is adequately equipped for 
instrument training, it is not designed for complete 
a ll weather operation. The lack of de-icing equipment 
imposes a serious handicap when flying in precipitation. 
Other limitations are the light wing loading which makes 
control more difficult in severe turbulence, a lack of 
alternate sources of vacuum and electrical power for 
gyro instruments and radio equipment, and insufficient 
radio frequencies for safe operation in dense traffic 
areas. Extremely low approaches are not feasible 
since complete ILS equipment is not supplied. With 
a competent instrument pilot and copilot aboard, the 
aircraft is capable of being operated in limited instru­
ment weather into terminals having average traffic. 
The weather should be free of precipitation, heavy 
turbulence, and thunderstorm activity. Instrument 
approaches should be avoided in ceilings of less than 
500-1000 feet depending upon available navigation aids, 
terrain, visibility, pilot's skill and his familiarity 
with the area. Range is adversely affected during in-

strument flight in turbulence due to the airspeed re­
duction caused by frequent skidding and slipping. Aver­
age pilot technique under these conditions would reduce 
the available range approximately 5%. 

Note 

On aircraft A and aircraft A A A , the 
rotating beacon light should be turned off during 
flight through actual instrument conditions. 
With the light on during instrument conditions, 
the pilot could experience vertigo as a result of 
the rotating reflection of the light against the 
clouds. In addition, the light would be inef­
fective as an anti-collision light during instru­
ment conditions, since it could not be observed 
by pilots of other aircraft. 

9-7. INSTRUMENT TAKEOFF. 

1. Align aircraft with runway. 
2 . Directional indicator - SET, to runway number 

or compass reading. 
3. Attitude indicator -ADJUST, for proper relative 

position with the miniature aircraft. 
4. Throttle - OPEN, advance throttle slowly to mini­

mize torque effect. 
5. Directional and attitude indicators - Maintain orig­

inal indication until the aircraft is airborne . 
6. Climb out at 90 mph lAS with wing flaps up or at 

80 mph lAS with 30 degrees of flaps on aircraft A using 
24 inches of manifold pressure and 2300 rpm, on air­
craft A A A A using 2300 rpm. 

7. Wing flaps switch - UP (aircraft A & and air­
craft A A A A ). Wing flaps lever - DOWN (air­
craft A • ) (if used), retract the flaps slowly above 
400 feet. 

8. Elevator trim tab control wheel- ADJUST, trim 
for a flaps up climb at 90 mph lAS. 

9-8. INSTRUMENT CI.JMB. 

9-9. Normal climb procedm:es and power settings, 
are given in Section II. Climbing turns may be safely 
executed with as much as a two-needle width turn (30° 
angle of bank) above 1000 feet. 

9-10. INSTRUMENT CRUISING FLIGHT. 

9-11. The aircraft has satisfactory instrument charac­
teristics at normal cruising speed. If turbulence is en­
countered, these speeds should be reduced to the values 

A A ircraft 53-8068 ond on and aircraft modified per TMI -1L -19A-247 

• Aircra ft 50 -1327 thru 53-8067 eAcept aircraft modified per TM1 -Il-19A -247 
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shown in the turbulence and thunderstorms paragraph 
in this section. Fatigue can be decreased during long 
flights in smooth air by maintaining headings through 
rudder action alone. The excellent longitudinal and 
lateral stability of the aircraft make control stick at­
tention wmecessary unless the air is turbulent. A sec­
ond crew member is normally required to assist in the 
extensive dead reckoning, radio navigation, and posi­
tion reporting procedures associated with instrument 
flight plans. 

9-12. SPEED RANGE. 

9-13. Instrument flight characteristics at high speed 
are identical to those at low speed. However, inac­
curacies are magnified at high speed because the air­
craft deviates a greater amount in a given time interval. 
For this reason a precise flight path can be maintained 
more easily at a reduced speed. 

9-14. RADIO AND NAVIGATION EQUIP~ENT. 

9-15. The radio equipment in the aircraft is normally 
reliable; however, a continuous cross check of all radio 
and navigational equipment in flight will insure safe 

operation in the event of the failure of one piece of 
equipment. 

9-16. DESCENT. Aircraft A A A A. 

9-17. Normal enroute descents or radar controlled 
descents to traffic pattern altitude are made with wing 
flaps up at 100 mph lAS using 1800 rpm to maintain 
the desired rate of descent. A maximum rate descent 
of 1000 feet per minute is obtained at 100 mph lAS with 
wing flaps up and power off. Flight characteristics 
are conventional in descents with any combination of 
power and airspeed in the normal operating range . 
Limit banks to 15 degrees if rate of descent is more 
than 500 feet per minute. 

9-18. DESCENT. Aircraft A. 

9-19. Normal enroute descents or radar controlled 
descents to traffic pattern altitude are made with wing 
flaps up at 120 mph lAS using 2000 rpm and the mani­
fold pressure required to maintain the desired rate 
of descent. A maximum rate of descent of 1750 feet 
per minute is obtained at 120 mph lAS with wing flaps 
up and power off. Flight characteristics are conven-

TYPICAL RADIO RANGE APPROACH 
100 MPH lAS AAAA 
120 MPH lAS A 
COMPLETE TRAFFIC 
PATTERN CHECK 
CALL APPROACH 
CONTROL 

DESCEND OUTBOUND 
2 MIN. OR AS 
LOCALLY REQUIRED 
100 MPH IAsA.AAA 
120 MPH lAS A 
R/ D-500 FT/ MIN 

~ 

MAINTAIN MINIMUM 
APPROACH ALTITUDE 
100 MPH 

9-2 

MAINTAIN ALTITUDE 
AND PROCEED TO CONE 
100 MPH IAsA.AAA 
120 MPH IASA 

--

DESCEND TO MINIMUM 
APPROACH ALTITUDE 
100 MPH lAS AAAA 
120 MPH lAS A 

Figure 9-1. 

/ 
/ 

/ 
/ "'-­_..,._ 

DESCEND TO LOW CONE 
ALTITUDE 
100 MPH IAsAAAA 
120 MPH lAS A 

FT/ MIN 

,,-

NOTE 
DO NOT USE FLAPS AT ANY TIME 
DURING RADIO RANGE APPROACHES 

0 
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) TYPICAL GROUND CONTROL APPROACH 

) 

CONE 

"'LL APPROACH CONTROL 

~ 
MISSED APPROACH 
EXECUTE GO-AROUND 
PROCEDURE AND PROCEED 
AS DIRECTED 

' ' ..... 
' ' ' ' ' 

IF DESCENT IS REQUIRED ON BASE LEG 
REDUCE POW_FR AND MAINTAIN 100 MPH 
IAS6AAAAND 120 MPH lAS A IN 
DESCENT. INCREASE POWER WHEN DE· 
SIRED ALTITUDE IS REACHED. 

I -_...., 

REQUEST A MODIFIED PATTERN (5 MILE TURN ON TO FINAL APPROACH) AS INDICATED 

ABOVE TO REDUCE TIME REQUIRED TO MAKE GCA'S. ALL TURNS STANDARD RATE 3° 

PER SECOND TURNS. 
GCA'S DURING HEAVY PRECIPITATION PRESENT SOME DIFFICULTY FOR GCA OPERATORS 

TO KEEP THE AIRCRAFT VISIBLE BECAUSE OF THE PRECIPITATION CLUTTER ON THE 

RADAR SCOPE. THIS MAY REQUIRE THE EXECUTION OF A GO-AROUND PROCEDURE. 

Figure 9-2. 

tiona l in descents with any combination of power and 
airspeed in the normal operating range. Limit banks 
to 15 degrees if rate of descent is more than 500 feet 
per minute. 

9-20. HOLDING. 

9-21. Holding in this aircraft normally presents no 
problem concerning fuel consumption regardless of 
altitude; however, holding at low airspeeds may pre­
sent a problem if the winds are strong at holding alti­
tude. Enter the holding pattern and maintain recom­
mended instrument cruising airspeed of 100 mph lAS, 
unless there is considerable delay or the fuel reserve 
is low, then reduce power to maximum range. 

9-22. INSTRUMENT APPROACHES. 

9-23. Preparations for instrument approaches should 
include a thorough study of approach charts and ob­
stacles in the let down area, determination of the rate 
of descent required at 100 mph lAS on aircraft A A 
A A and 120 mph lAS on aircraft A to follow the 

prescribed glide path into the field, selection of a mini­
mum altitude and a study of the go around procedure. 
In addition, all instruments and radio equipment should 
be carefully checked for proper operation and the Be­
fore landing Check in Section II should be accomplished. 

9-24. RADIO RANGE LET-DOWN. 

9-25. It is recommended that radio range let-down 
procedures be reviewed as a part of preflight planning 
by reference to the Pilot's Handbook using the technique 
shown on figure 9-1. 

9-26. GROUND CONTROL APPROACH (GCA). 

9-27. The procedures shown on figure 9-2 should be 
used when making GCA's to provide better handling 
qualities and to reduce the time required to complete 
an approach. GCA's should be made with flaps up and 
at an airspeed of 100 mph lAS on aircraft A A A A 
and at 120 mph lAS on aircraft A. Even at these 
speeds, it presents quite a traffic control problem 
due to its relatively slow speed compared to normal 
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air traffic. Therefore, the GCA operator should be 
notified of the aircraft speed and that a base leg five 
miles out is requested. 

Note 

e A modified pattern will decrease GCA time 
approximately five minutes. 

e All turns should be standard rate three de­
grees per second (approximately 15 degrees 
angle of bank). 

e GCA's during heavy precipitation present 
some difficulty for the GCA operators to keep 
the aircraft visible because of the precipitation 
clutter on the radar scope. This may require 
the execution of a missed approach. Forward 
visibility is distorted or obscured by precipita­
tion; however, limited forward visibility is 
possible out the side portion of the windshield. 

9-28. INSTRUMENT LANDING SYSTEM (Il.S). 

9-29. An Il.S cannot be accomplished in this aircraft. 

9-30. ICE, SNOW, RAIN. 

9-31. A takeoff should not be attempted if the aircraft 
is covered with frost, sleet or snow because the takeoff 
distance would be greatly increased. Rime and clear 
icing can be expected at all altitudes. Because of the 
lack of anti or de-icing equipment, ice will normally 
adhere to the leading edge of wings, empennage, struts, 
propeller, antennas and the windshield; however, the 
windshield defrosters will partially remove windshield 
ice during moderate icing conditions. Flight controls 
become sluggish and the cruising speed is decreased 
as ice is accumulated. If icing conditions cannot be 
avoided, turn the pitot heat switch ON and move the 
carburetor air control lever to HEAT (ALTERNATE 
AIR on aircraft A A A ) position. 

Note 

Icing within the carburetor might occur. If so 
it will be indicated by an unaccountable drop 
in rpm and on aircraft A in manifold pressure . 
Placing the carburetor air control lever in the 
HEAT (ALTERNATER AIR aircraft A A A) 
position provides warm air from the engine 
compartment. Should the carburetor air filter 
become obstructed by ice, a valve in the car­
buretor air box will open, automatically pro­
viding an alternate air source. 

9-32. If rough engine operation persists due to pro­
peller ice, increase and decrease engine rpm to attempt 
to remove some of the ice. During flight, ice may 
accumulate between the outboard portion of the stab­
ilizer and the overhanging aerodynamic balance of the 
elevator. This accumulation will restrict normal eleva­
tor operation if left undisturbed; therefore, occasional 
abrupt fore and aft movements of the elevator control 
should be made. Descend or climb to a warmer altitude 
if possible. If a landing is to be made with ice on the 
aircraft, make a power on approach at a higher than 

9-4 

normal airspeed. 

jCAUTION\ 

The stalling speed will be increased due to frost 
or icing. 

9-33. No special precautions are required during flight 
in rain or snow other than keeping constantly alert 
for icing conditions and remembering that visibility 
is reduced considerably. If a landing is to be made 
on a field covered in spots by water, or soft sod is 
suspected, a full stall tail-low landing should be made 
to preclude the possibility of nosing over. A tail­
low takeoff should also be made when these condi­
tions exist. 

9-34. TURBULENT AIR AND THUNDERSTORMS. 

9- 35. If turbulence is encountered, it is recommended 
that the aircraft be flown at or near 100 mph lAS to 
improve flying qualities. Because of the aircraft's 
relatively slow speed and the difficulty of handling the 
aircraft in tlirbulence, thunderstorm flying is not rec­
ommended. Make a thorough analysis of the general 
weather situation to determine thunderstorm areas, 
and prepare a flight plan that will avoid these areas 
whenever possible . Power setting and pitc h attitude 
are the keys to proper flight technique in turbulent 
air. Desired penetration speed should be established 
before entering storm and maintained throughout the 
storm. 

/CAUTION\ 

Thunderstorm flying demands considerable in­
strument experience and should be intentionally 
undertaken only by a pilot who is qualified. How­
ever, many flight operations require a certain 
amount of thunderstorm flying, since it is not 
always possible to avoid storm areas. A pilot, 
using modern equipment and possessing a com­
bination of proper experience, common sense, 
and instrument flying proficiency, can safely 
fly thunderstorms. 

Note 

Proximity to thunderstorm activity can be de­
termined by visual inspection (build-ups in the 
day time, lightning at night) and by "crash static" 
on radio equipment. If thunderstorms are de­
tected, alter course to avoid them. If thunder­
storms are accidentally encountered, fly as low 
as possible considering local terrain. If a land­
ing is anticipated, be aware of the high winds 
accompanying thunderstorm activity. 

9- 36. APPROACffiNG THE STORM. 

9-37. If thunderstorms cannot be avoided, prepare the 
aircraft as follows: 

1. Mixture control lever - RICH. 
2. Pitot heat switch- ON. 
3. Carburetor air control lever - As required. 
4. Throttle -Adjust as necessary to obtain penetra­

tion speed. 
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5. Suction gage - Desired range. 
6. Directional and attitude indicators - Proper set-

tings. 
7. All loose equipment - Secured. 
8. Safety belt - Tightened. 
9. Shoulder harness inertia reel lock lever - LOCKED. 
10. Turn off any radio equipment rendered use less 

by static. 
11. At night, turn cockpit lights full bright to mini­

mize blinding effect of lightning. 

Do not lower wing flaps because maximum rec­
ommended airspeed for flap extension may be 
inadvertantly exceeded in heavy turbulence. 

9-38. IN THE STORM. 

1. ~aintain power setting and pitch attitude (estab­
lished before entering the storm) throughout the storm. 
Hold these constant, and your airspeed will be con­
stant, regardless of airspeed indicator. 

2. Devote all attention to flying the aircraft. 
3. Expect turbulence, precipitation, and lightning, 

and don't allow them to cause undue concern. 
4. ~intain attitude, concentrate principally on hold­

ing a level attitude by reference to the artificial horizon. 
5. ~aintain original heading. Do not make turns 

unless absolutely necessary. 
6. Don't chase the airspeed indicator, since doing so 

will result in extreme attitudes. If a sudden gust should 
be encountered while the aircraft is nose high, a stall 
might result. 

7. Use as little elevator control as possible to main­
tain your attitude in order to minimize the stresses 
imposed on the aircraft. 

8. The altimeter may be unreliable in thunderstorms 
because of differential barometric pressure within the 
storm . A large gain or loss in altitude may be ex­
pected. ~ake allowance for this error in determining 
minimum safe altitude. 

Note 

Normally, the least-turbulent area in the thun­
derstorm will be at altitudes from zero to 6000 
feet above the terrain. Altitudes between 10, 000 
and 20, 000 feet are usually the most turbulent. 

9-39. TURBULENT AIR PENETRATION SPEEDS. 

9-40. The heaviest turbulence normally occurs be­
tween 10, 000 and 20, 000 feet. If a penetration must 
be made, a safe, most comfortable airspeed can be 
found by adding 70 mph to the power-on stall speed 
for the weight and the configuration being flown. 

9-41. COLD WEATHER PROCEDURES. 

9-42. The success of low t emperature operation de­
pends primarily upon the preparations made during 
the post flight inspection in anticipation of the r equire­
ments for operation on the following day. In order to 
expedite preflight inspection and insure satisfactory 
operation for the next flight, normal operating pro­
cedures outlined in Section II, should be adhered to 

with the following additions and exceptions . 

9-43. BEFORE ENTERING THE AIRCRAFT. 

1. Remove protective cover from cockpit and pitot 
head. 

2. Remove snow and ice from control surfaces, wings, 
control hinges, fuel tank vents, pitot static sources, 
and auxiliary fuel pump drain opening. 

3. Perform exterior inspection. 
4. Preheat engine compartment by using portable 

ground heater with engine cover in place. 
5. Fill oil tank with preheated oil. Specification 

MIL-L-6082, Grade 1065 to which one quart of gasoline 
has been added. 

6. Remove engine cover. 
7. With ignition switch OFF, pull propeller through 

several revolutions by hand. 

9-44. ON ENTERING THE AIRCRAFT. 

9-45. Actuate controls through a complete cycle of 
movement to ascertain that there are no obstructions 
and particularly to find if any controls are frozen. To 
conserve the battery, use external power to operate 
all electrical and radio equipment. Refer to Section II 
and perform Interior Inspection. 

9-46. BEFORE STARTING ENGINE. 

9-47. Refer to Section V of this chapter for normal en­
gine operating limitations. 

9-48. STARTING ENGINE. 

1. Set all controls as for normal start. 
2. Battery switch- OFF. 

I~AUTION\ 

Battery switch must be OFF when using exter­
nal power as damage to the battery will result. 

3. ~ixture control lever -RICH. 
4. Auxiliary fuel pump switch - ON. 
5. Ignition switch - BOTH. On A A aircraft, also 

turn emergency magneto switch ON if not already ON. 

Note 

On A A aircraft, both the ignition switch and 
emergency magneto switch must be ON before 
the engine will start. 

6. Prime two to three strokes . 
7. Starter button - Press. 
8. Continue to prime until engine runs smoothly. 
9. Auxiliary fuel pump switch - OFF (when engine 

runs s moothly). 
10. Carburetor air contr ol lever - HEAT (ALTER­

NATE AIR on aircraft A A A. Leave in this posi­
tion for warmup period. 

11. After engine is running, cabin heater may be 
used for cabin heating and windshie ld defrosting as 
required. 

12. External power source - Disconnect. 
13. Battery switch - ON. 
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Note 

Use utmost care to avoid engine stoppage as 
this will cause moisture to condense on spark 
plug points, making a restart difficult. 

9-49. WARM-UP AND GROUND TESTS. 

9-50. Maintain engine rpm between 800-1000 rpm until 
engine accelerates smoothly and oil pressure remains 
steady as throttle is advanced. Taxiing to the takeoff 
point will help to warm up the engine and should be used 
to reduce the ground time. 

9-51. TAXIING INSTRUCTIONS. 

9-52. Avoid taxiing in deep snow, as taxiing and steer­
ing are extremely difficult and frozen brakes are likely 
to result. The wheels should be visually checked to 
make sure they are turning. Use only essential elec­
trical equipment to preserve battery life while taxiing 
at low engine speeds. Increase space between aircraft 
while taxiing to provide safe stopping distance. Taxi 
speed should be reduced when taxiing on slippery sur­
faces to avoid skidding. Keep control stick back when 
taxiing through snow. Taxiing in a strong crosswind 
on ice is not recommended. 

I WARNING' 

In cold weather, make sure all instruments 
have warmed up sufficiently to insure normal 
operation. Check for sluggish instruments 
during taxiing. 

9-53. BEFORE TAKEOFF. 

1. Check all controls carefully for free and correct 
movement. 

2. Hold brakes and run engine at 1700 rpm until spark 
plugs have burned clean and engine is operating smooth­
ly. 

3. Carburetor air control lever -RAM FILTERED 
AIR. 

4. Ignition system - Check at 1700 rpm (maximum 
allowable drop is 100 rpm). 

/CAUTION I 
The ignition system check will not be reliable 
U magneto ground trouble exists. 

5. Generator - Check (See that generator cuts in at 
approximately 1200 to 1250 rpm). 

6. Brakes - Check that brakes are free for takeoff 
run. 

7. Flight controls - Check controls for free move­
ment and correct response. 

9-54. TAKEOFF. 

9-55. Carburetor heat may be used as required during 
takeoff. 

!WARNING' 

Do not takeoff U there is any frost on the wings 

9- 6 

because this condition reduces the wing lift, 
and affects the stalling characteristics of the 
aircraft. 

9-56. AFTER TAKEOFF. 

9-57. If takeoff from a snow or slush-covered field is 
made the brakes should be operated several times to 
expel wet snow or slush and during VFR conditions the 
flaps should be operated through several cycles to pre­
vent their freezing in the retracted position. If takeoff 
is made under IFR condition, delay raising the flaps 
to allow as much slush and water to drain off as pos­
sible. 

Do not exceed the flaps down limit airspeed 
during this operation. 

9-58. CLIMB. 

9-59. Climb performance will be improved during 
cold weather operation at low altitude. Follow recom­
mended climb speeds as given in the climb chart in 
Section X of this Chapter. 

9-60. DURING FLIGHT. 

9-61. Under extreme conditions, carburetor icing might 
occur. This will be indicated by an unaccountable drop 
in rpm and on aircraft A a drop in manliold pressure. 
Operation of the carburetor air control lever provides 
a heated air source. Should the carburetor air filter be 
obstructed by ice, a valve in the carburetor air system 
automatically provides an alternate air source. 

The carburetor air control lever should not be 
positioned to any intermediate position. 

9-62. On aircraft A under extreme conditions, exercise 
the propeller control lever between INCREASE RPM 
and DECREASE RPM periodically to cyc le the oil in 
the propeller housing. This will prevent the propeller 
from becoming inoperative due to the oil congealing 
in the propeller housing. 

' 9-63. DESCENT. 

9-64. Use power in let-downs to maintain proper en­
gine temperatures. Alternate air may be used U engine 
roughness develops during the let-down, and the mix­
ture control lever should be in the RICH position. 

9-65. APPROACH TO PATTERN. 

1. Avoid engine over cooling in the approach. 
2. Carburetor air control lever- HEAT (ALTERNATE 

AIR on aircraft A A A ) . 

9-66. LANDING. 

9-67. Avoid landing in snow unless the depth and con­
ditions of the snow are known. After landing, apply 
brakes intermittently and carefully. 

0 
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9-68. STOPPING ENGINE. 

9-69. Use normal shutdown procedure as described 
in Section II of this Chapter . 

9-70. BEFORE LEAVING THE AIRCRAFT. 

1 . Carburetor air control lever - RA~ FILTERED 
AIR . 

2. When parking aircraft on snow or ice, always 
place a layer of fabric, straw or other insulation under 
the wheels to keep them from freezing to the surface. 

3. Control lock -UNLOCKED. (To keep brakes from 
freezing . ) 

4. Chock wheels and secure ailerons, elevators, and 
rudder with external locks. 

5. Drain fuel drains of condensate. 
6. Inspect fuel and oil vents and remove ice. 
7 . Clean dirt and ice from brake discs. 
8. Drain oil. 
9 . Fill fuel tanks to avoid condensation in tanks. 

10. If the engine is expected to be idle for several 
days, the battery should be removed. 

Battery should be kept fully charged at all times 
in cold climates. 

11. Install protective covers. 

/~AUTION] 

When reinstalling cabin cover, avoid scratching 
the plexiglas with metal fasteners on the cover 
or with other hard objects. 

9-71. HOT WEATHER PROCEDURES. 

9-72 . Operation when outside air temperatures are 
above standard day conditions, does not require any 
special handling technique or procedures. 
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S:ECTIO:l'i :X: CHAPTER 2 

PERFORMANCE DATA 

10-1. INTRODUCTION. 

10-2. The information and charts in this section pro­
vides the pilot with performance data for all normal 
flight conditions and shows how to obtain the maximum 
performance from the aircraft. By utilizing the data 
in this section, the pilot will be able to fly each mis­
sion in an efficient manner with ample margin of safety. 
By using the recommended power settings and airspeeds, 
the pilot will be able to fly a greater distance at better 
cruising speed and arrive at a given destination with 
more reserve fuel. A careful study of the data will 
show the pilot the extensive range of operating con­
ditions included and the potential usefulness of the 
charts. A description of each chart follows. 

10-3. AIRSPEED INSTALLATION CORRECTION 
TABLE. 

10- 4. An airspeed installation correction table (fig­
ure 10-2) shows installation error as a function of air­
speed for flap configurations of 0° and 30-60° . In us­
ing the chart, the installation error is added to or sub­
tracted from the indicated airspeed (corrected for in­
strument error) to obtain calibrated airspeed (CAS). 
With this value of CAS and the free air temperature 
at a given pressure altitude, the true airspeed (TAS) 
can be found by means of a Type D-4 or a Type G-1 air­
speed computer, or a Type AN5835-1 dead reckoning 
computer. 

10-5. COMBAT ALLOWANCE CHART. 

10-6. The combat allowance chart (figure 10-3), pre­
sents fuel flow values in gallons per hour for maximum 
continuous (normal) power at altitudes from sea level 
to 15,000 feet for standard day temperatures. 

10-7,. TAKEOFF CHART. 

10-8. The takeoff chart (figure 10-4) shows minimum 
takeoff performance from a sod runway using takeoff 
rpm, full throttle and 30° flaps. Distances are shown 
for pressure altitude from sea level to 5000 feet and 
for ambient temperatures from -5° to +55°C. Effects 
of a 30 knot headwind are inc luded and effe cts of other 
wind conditions may be found by interpolation. The 
distances shown are msed on the minimum ground run 
and distance to clear a 50 foot obstacle techaique. Per­
formance for normal technique, as outlined in Section 
n, may be obtained by increasing the minimum dis­
tances as explained on the chart. Seaplane takeoff 
distances are shown for sea level standard conditions 
and minimum distance technique. Distances for normal 
seaplane technique may also be found by the method 
explained on the chart. 

10- 9. CLIMB CHART. 

10-10. Distances during a climb, time to c limb, and 
fuel used in a climb can be determined from the climb 
chart (figure 10-5). Climb performance may be ob­
tained for both climbs from sea level and in flight climbs 
between any altitudes . The data shown is msed on nor­
mal power (2300 rpm), flaps up, and airspeed for maxi­
mum rate of climb as noted. 

10-11. LANDING CHART. 

10-12. The landing chart (figure 10-6) shows the total 
distance required to clear a 50 foot obstacle and mini­
mum landing ground roll for a sod runway with 60° flaps 
at altitudes from sea level to 6000 feet. Approach 
speeds for the minimum distance technique are con­
tained in the chart, however, correction factors to 
obtain distances using the normal techniques as out­
lined in Section II may be obtained by increasing the 
minimum distances as explained on the chart. Sea­
plane water run and total distances are shown for a 
normal technique with 45° flaps. 

10-13. FLIGHT OPERATION INSTRUCTION CHARTS. 

10-14. The flight operation instruction charts (figure 
10-7, 10-8 and 10-9) show the range that can be ob­
tained with various quantities of fuel on board at various 
cruise speeds and altitudes. Power settings required 
to attain the desired range are shown for various alti­
tudes. The charts contain instruction for use as well 
as a sample problem. 

10-15. MAXIMUM ENDURANCE CHART. 

10-16. The maximum endurance chart (figure 10-10) 
presents the power settings and speeds that result in 
minimum fuel flow, and maximum time airborne. Data 
is presented for altitudes from sea level to 15, 000 feet 
for standard day conditions . 

10-17. SAMPLE PROBLEM. 

10- 18. This mission planning problem is included as 
an additional aid in the application of the data presented 
in Section X. A typical navigation mission will be plan­
ned in the succeeding paragraphs and each of the charts 
will be used in the progress of the flight. Although 
TL-19D data is used in the problem, the method is 
applicable to all a ircraft covered in this manual. 
a. This mission shall consist of a flight to a check 

point 150 nautical miles west of home mse, simulated 
combat for 15 minutes at 5000 feet at this point and 
return to the home base . It is desired to have sufficient 
reserve fuel for 30 minutes loiter at sea level at the 
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end of the return leg. A cruise altitude of 5000 feet 
has been selected. 
b. The weather report over the intended route includes 

a 30 knot wind from the south at 5000 feet. 

CONDITIONS. 

a . Gross weight 
(Full fuel and crew of two) 2400 lb. 

b. Runway air temperature 15°C. 
c. Pressure altitude 1000 ft. 
d . Wind South at 10 kt. 
e. Runway 18, 1200 feet long, . a sod runway is the 

active runway. 

PLANNING THE MISSION. (Takeoff) 

The first step is to check the takeoff and landing dis­
tances to determine the technique required for the pre­
vailing conditions. 

a. From figure 10-4, the minimum takeoff 
distances to clear a 50 foot obstacle are: 
No wind 
30 knot wind 

b. Difference 
(848-275) 

848ft. 
275 ft. 

573 ft. 

To compute the takeoff distance for the 10 knot pre­
vailing wind, a linear interpolation is made between the 
no-wind and 30 knot wind distances. This is done by 
subtracting 1/3 of the difference from the no-wind value 
(or adding 2/ 3 of the difference to the 30 knot value). 

a. (573 .;. 1/ 3) 191ft. 
b. The minimum takeoff distances to clear a 

50 foot obstacle is then: 
(848-191) 657 ft . 

The distance using normal technique is 1. 5 times the 
minimum distance (as explained in the remarks). 

a . The distance to clear a 50 foot obstacle using 
normal technique is then: 
(1. 5 X 657) 989 ft. 

The normal technique is ample for the prevailing con­
ditions. 

CRUISING FUEL. 

The fuel available for cruising is found by taking the 
total useable fuel and subtracting the allowances for 
takeoff and climb, combat and reserve. 

a. Fuel for takeoff and climb. 
(From figure 10-5) 2. 8 gal. 

Fuel for 15 minutes combat is computed from figure 
10-3 and is simply the fuel flow (gal/hr) times combat 
time (hrs). 

b. Fuel for combat. 
(12.4x.25). 3.1 gal. 

Reserve for 30 minutes loiter is taken from figure 
10-10 and is again fuel flow times loiter time. 

10-2 

c. Fuel for loiter at sea level. 
(5. 7 X • 50) 2. 9 gal. 

In order to compute wind allowance, it is necessary 
to establish an approximate cruise speed from the flight 
operation instruction charts (figure 10-7, 10-8 and 
10-9). 

The cruise fuel available is found as follows: 
a. Total fuel 
b. Fuel used in takeoff and climb to 

5000 feet . 
c. Fuel used in combat 
d. Fuel reserve for loiter 
e. Total fuel for takeoff and climb, 

combat and loiter (2. 8 + 3. 1 + 2. 9) 
f. Fuel available for cruise 

(41- 8.8) • 

41 gal. 

2. 8 gal. 
3.1 gal. 
2 . 9 gal. 

8. 8 gal. 

32.2 gal. 

From figure 10-8, column Ill with 30 gallons of cruise 
fuel, 360 nautical air miles are available at a cruise 
speed of 120 knots TAS and a power setting of 1900 
rpm and 24" hg. The wind is accounted for by com­
puting the air distance necessary to fly the 300 nautical 
miles ground distance assumed in the problem. 

The air distance is found by: 

Air distance = ground distance x average true airspeed 
ground speed 

The ground speed in the assumed problem is 116 knots 
for both the outbound and return legs. 

a. The air distance is then: 
(300 X 120 .;. 116) 310 nautical miles 

The power setting of 1900 rpm and 24" hg will result 
in approximately 380 nautical miles with 32 gallons 
of fuel which is sufficient for the sample problem. 

LANDING . 

The gross weight at landing is found by subtracting 
the weight of the fuel used during the mission from the 
takeoff weight. 

Fuel used is 6. 0 lb/gal. 
a. Takeoff and climb 

(2.8x 6:0) 17lb. 
b. Cruise. 

(30 X 6. 0) 180 lb. 
c. Combat 

(3.1 X 6.0) 19 lb. 
d. Loiter 

(2. 9 X 6. 0) 17 lb. 
e. Total pounds of fuel consumed during mission . 

(17 + 180 + 19 + 17) 233 lb. 
f. Landing gross weight. 

(2400-233) 2167 lb. 

To find the minimum landing distance to clear a 50 
foot obstacle "for a gross weight of 2167 pounds and 
pressure altitude of 1000 feet, it is necessary to inter­
polate for both altitude and gross weight effects from 
figure 10-6. 

a. Landing distance at sea level for 2400 
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) b. 

c. 

d. 

e. 

f. 

g. 

h. 

i. 

j . 

pounds gross weight 
Landing distance at 2000 foot pressure 
altitude for 2400 pounds gross weight . 
Landing distance at sea level for 2000 
pounds gross weight 
Landing distance at 2000 foot pressure 
altitude for 2000 pounds gross weight. 
Gross weight difference 
(2400-2000) 
Landing distance difference at sea level 
(660-580) 
Landing distance difference at 2000 foot 
pressure altitude . (680- 600) 
Difference between 200 pounds gross 
weight and actual landing gross weight. 
(2167-2000) . 
Landing distance for 2167 pounds gross 

~55-1510-202- 10 Chapter 2 
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660ft. 

680ft. 

580ft. 

600ft. 

400 lb. 

80ft. 

80ft. 

167 lb . 

weight at pressure altitude of 2000 foot 
(80 X 167 -< 400 = 33 ft.) 
(600 + 33) . 633 ft. 

k. Landing distance for 2167 pound gross 
weight at pressure altitude of 1000 foot for 
minimum distance technique. 
(613 + 633 .;. 2) 623 ft. 

No wind distance using normal technique is found by 
increasing the minimum distance by 65%. 
a . Landing distance for normal technique . 

(1. 65 X 623 ft) 1030 ft . 

Winds are accounted for by substracting 20% of the no­
wind distance for each 10 knots of headwind. 

weight at sea leve l. (80 X 167 - 400 = 33 ft. ) 
a. With the assumed wind of 10 knots the 

normal landing distance is then: 
(580 + 33) 613 ft. (1030 X 80%) 825 ft. 
Landing distance for 2167 pound gross and the normal landing technique may be used. 
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AIRSPEED INSTALLATION CORRECTION 
ADD CORRECTION TO CORRECTED INSTRUMENT READING (lAS) 

TO OBTAIN CALIBRATED AIRSPEED 

MODELS; L-19A A I L-19E A ENGINE : MODEL: 

TL-19A A I TL-19EA (11 0-470-11 TL-190 A 

flAPS UP FLAPS DOWN 
300-600 

FLAPS UP 

lAS CORRECTION lAS CORRECTION lAS CORRECTION 
(MPH I (MPH I (MPH I (MPH I (MPH I (MPH I 

40 +12 40 +11 40 +12 

50 +10 50 +6 50 +7 

60 +7 60 +4 60 +4 

70 +5 70 +3 70 +2 

80 +4 80 +2 80 +1 

90 +3 90 +2 90 +1 

100 +2 100 +2 100 +1 

120 0 120 +2 

140 -1 140 +3 

160 -2 160 +4 

REMARKS: 

DATA BASIS: FLIGHT TEST 

DATA AS OF:AA.A.A15 APRIL 1957: A 15 MARCH 1956 

Figure 10-2. 

Chapter 2 
Section X 

TABLE 

ENGINE: 

(11 0 -470-15 

FLAPS DOWN 
300-600 

lAS CORRECTION 
(MPH I (MPH I 

40 +10 

50 +5 

60 +2 

70 +1 

80 0 

90 0 

100 0 
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~55-1510-202-10 

COMBAT ALLOWANCE 
NORMAl POWER STANDARD DAY 

MODELS: L. 1 9 A A • L -1 9 E A 

TL-19A ATL -19EA, TL ·19DA. 

PRESSURE M.P. BLOWER MIXTURE MODEL RPM 
AlTITUDE INCHES-HG . POSITION POSITION 

SL 2300 N/ A N/ A M. L . 

AA 5000 2300 N/ A N/ A M. L. 

A A. 10000 2300 N/ A N/ A M.L. 

15000 2300 N/ A N/A M. L . 

SL 2300 F.T. N/ A M.L. 

A. 
5000 2300 F.T. N/ A M. L . 

10000 2300 F.T. N/ A M.L. 

15000 2300 F . T . N/ A M.L. 

AA 
SL 2300 N/ A N/ A M.L. 

SEA 5000 2300 N/ A N/A M.L. 
PLANE 

10000 2300 N/ A N/ A M.L. 

REMARKS: LEGEND 

F . T. :Full Throttle 
M. L. : Manual Lean 
N/A: Not Applicable 

DATA BASIS: FLI GHT TEST 

DATA AS OF: AAAA.15 APRI L 1957: A.15 MARCH 1956 

Figure 10-3. 

10-6 

CHART 

ENGINE: 
AAAA.nt o-470-11 

A111 0-470-15 

TIME LIMIT LIMIT FUEL FLOW 
CYLINDER 

MIN. TEMP.°C GAL/HR. 

Continuous 274 1.0 

Continuous 274 8.7 

Continuous 274 7.8 

Continuous 274 7.3 

Continuous 274 14. 6 

Continuous 274 12 . 4 

Continuous 274 10 .8 

Continuous 274 9.3 

Continuous 274 9 . 6 

Continuous 274 8 . 6 

Continuous 274 8 .0 

FUEL GRADE: 80 

FUEL DENSITY: 6.0 LBS / GA L 
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TAKE-OFF DISTA NCES- FE ET 
MODELS: L-19AA ' L-19E A ' 30° FLAPS, !:OD RUNWAY 

TL 19A A ' Tl-19E A' TL-19DA 

-5 DEG. CENT. + 15 DEG. CENT. 

CO NFIGURATION , w w 
..:c 

MODE L AND ::I :::I ZERO 30 KNOT ZERO 30 KNOT VI~ 
VI - WIND GROSS WEIGHT w~ WIND WIND WIND ..:-' a.< 

GROUND CLEAR GROUND CLEAR GROUND CLEAR GROUND CLEAR 
RUN SO FT. RUN SO· FT. RUN SO FT. RUN SO FT. 

SL 265 430 40 100 355 580 59 147 

LANDP LANE 1,000 295 480 46 110 390 640 68 170 

A -2100 LB 2 ,000 325 530 53 125 455 750 84 210 

A -21 00 LB 3 ,00 0 355 580 59 145 505 835 96 240 
4 ,000 400 655 70 170 565 940 113 282 
5,000 455 750 84 210 640 1070 133 332 

SL 284 474 44 110 380 634 66 165 

LANDPLANE 
1,000 315 525 50 125 1417 695 74 185 

A -2165 LB 
2,000 348 580 58 145 1477 795 90 225 

A. -2165 LB 
3,000 1380 634 65 163 1540 900 106 26_5_ 
4,000 428 715 77 193 605 1010 123 308 
s,ooo 486 !no 92 230 685 1150 146 365 

SL 332 690 50 200 375 772 63 235 
1,000 365 760 59 230 41 5 848 75 275 

LANDPLANE 2,000 392 810 68 260 450 915 86 305 
A -2400 LB 3,000 442 900 83 295 500 1010 100 345 

4,000 482 975 95 330 550 1100 112 375 
s,ooo 533 1070 108 365 607 1210 125 415 

SL 590 1660 425 590 

SEAPLANE 1,000 

A-2400 LB 2,000 

A -2400 LB 3 ,000 

4,000 

5,000 

REMARKS: Distances shown ar e minimum for normal 
technique, as outlined in Section II, increase 
distances shown approximately 50%. 

DATA BASIS: FLIGHT TEST 
DATA AS OF: A A A A. 15 APRI L 1957: A 15 MARCH 1956 

ENGINES! AAAA (1)0-470-11 
A (1 )0 -470-15 

I 

+ 35 DEG. CENT. +55 DEG. CENT. 
I 

ZERO 30 KNOT ZERO 30 KNOT I 

WIND WIND WIND WIND 

GROUND CLEAR GROUNO CLEAR GROUND CLEAR GROUNt CLEAR 
RUN SO FT. RUN SO FT. RUN SO FT. RUN 50 FT. 

1 

500 830 95 237 670 1125 143 381 J 
565 940 113 282 780 1330 174 465 
620 1035 128 320 870 1500 202 540 
720 1220 156 390 985 1740 236 630 
810 1390 184 460 1095 1990 270 720 
910 1590 214 535 1175 2200 294 785 
535 891 105 263 716 1205 156 390 
605 1010 123 308 835 1440 190 475 
663 1115 140 350 930 1630 220 560 
770 1310 171 427 1055 1890 258 670 
866 1490 202 505 1170 2190 294 780 
974 1710 232 600 1255 2450 322 870 
420 857 76 278 465 940 90 317 
465 942 90 317 515 1038 103 350 
510 1027 102 355 568 1135 116 385 
560 1120 114 385 622 1238 130 425 
617 1230 128 422 682 1352 143 460 
680 1350 142 460 750 1480 160 505 

FUEL GRADE: 80 
FUEL DENSITY: 6.0 LB/ GAL 
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T~55-1510-202-10 

CLIMB CHART FOR NORMAL POWER 
MODELS: L-19AA, l -19EA, STANDARD DAY ENGINES: AAAA111 

TL-19AA, TL-19EA, TL -19DA .A(1) 

CONFIGURATION: LANDPLANE CONFIGURATION: LANDPLANE 
WEIGHT: A :.1100 LB A2100 LB WEIGHT: A 2165 LB A 2165 LB 

APPROXIMATE APPROXIMATE 
M.P. CAS PRESSURE CAS M.P. 

RATE FROM SEA LEVEL IN. Hg. 
ALTITUDE FROM SEA LEVEL 

OF MPH FEET MPH IN. Hg. 

CLIMB DIST. TIME FUEL FUEL TIME DIST. 

1290 0 0 1.5 N/ A 65 SL 65 N/ A 1.5 0 0 
1010 4 4 2.4 N/ A 65 5000 65 N/ A 2.5 4 5 
725 11 10 3.8 N/ A 65 10000 65 N/ A 3.9 10 11 
445 21 18 5.7 N/ A 65 15000 65 N/ A 6.0 20 22 
275 32 26 7.2 N/ A 65 18000 65 N/ A 7.6 28 35 
160 42 34 8.7 N/ A 65 20000 65 N/ A 9.2 37 46 

CONFIGURATION: LANDPLANE CONFIGURATION: SEAPLANE 
WEIGHT: A 2400 LB WEIGHT: A 2400 LB A 2400 LB 

APPROXIMATE 
PRESSURE 

APPROXIMATE 
M.P. CAS CAS M.P. 

RATE FROM SEA LEVEL ALTITUDE FROM SEA LEVEL 
OF 

IN. Hg. MPH FEET MPH IN. Hg. 

CLIMB DIST. TIME FUEL FUEL TIME DIST. 

1140 0 0 1.5 F .T. 83 SL 64 N/ A 1.5 0 0 
880 6 5 2.8 F.T. 80 5000 61 N/ A 3.0 5 7 
625 16 12 4.4 F.T. 77 10000 57 N/ A 5.5 15 16 
370 29 22 6.5 F.T. 74 15000 52 N/ A 9 . 7 36 38 
220 43 32 8.2 F.T. 72 18000 
115 59 43 10.2 F.T. 70 20000 

REMARKS: LEGEND 

0-470-11 

0-470-15 

RATE 
OF 

CLIMB 

1230 
955 
680 
400 
240 
1Z5 

RATE 
OF 

CLIMB 

960 
680 
390 
100 

1. Climb at 2300 RPM . Rate-of-climb: Feet per min 
2. Climb at recommended CAS. Distance: Nautical miles 
3. 1. 5 gallons used for warm-up, Time: Minutes 

taxi and takeoff. Fuel: Gallons 
4. Rich mixture. CAS: Calibrated Airspeed 

M. P. : Manifold Pressure 
F. T. : Full Throttle 
M.P. H.: Miles Per Hour 

DATA BASIS: FLIGHT TEST FUEL GRADE: 80 

DATA AS OF:AAAA15 APRIL 1957: A15 MARCH 1956 FUEL DENSITY: 6 .0 LBS / GAL 

Figure 10-5, 

10-8 
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LANDING DISTANCE-FEET 
MODELS: l-1 9 A .A' l -19 E A' 

LANDPLANE STANDARD DAY ENGINES: AAAA(1) 0-470-11 

TL-19AA , TL-19EA , TL-19DA A(l l 0-470 -1 5 

BEST CAS 
60° FLAPS- SOD SURFACE- NO WIND· POWER OFF 

MODEL FOR APPROACH 

GROSS POWER POWER AT SEA LEVEL AT 2000 FT. AT 4000 FT. AT 6000 FT. 
WEIGHT ON OFF 

GROUND CLEAR GROUND CLEAR GROUND CLEAR GROUND CLEAR 

KNOTS KNOTS ROLL 50 FT. ROLL 50 FT. ROLL 50 FT. ROLL 50 FT. 

.A A 1800 LB 58 58 260 550 295 590 33 5 630 380 680 
A A. 2100 LB 62 62 305 605 350 650 390 690 450 760 

A 
2000 LB 65 65 250 580 257 600 265 630 297 650 
2400 LB 71 71 300 660 308 680 318 710 353 740 

MODELS:l -1 9 A .A 
LANDING DISTANCE- FEET 

SEAPLANE 45° Flaps 
L-19EA 

.AAI2000 LB 68 68 560 1200 
'12400 LB 74 74 645 1310 

REMARKS: 1. Distances shown are minimum. 
For normal technique, as outlined in 
Section II, increase distance shown 
approximately 65%. 

2. Subtract 20% of the distance shown for 
each 10 lmots of headwind. 

DATA BASIS: FLIGHT TEST 

DATA AS OF:.AAAA. 15 AP RIL 1957: A 15 MARCH 1956 
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AIRCRAFT MODELS: FLIGHT OPERATION INSTRUCTION CHART EXTERNAL LOAD ITEMS: 
L-19A.A , L-19E A ' 
Tl -19AA. , TL -19EA LANDPLANE - STANDARD DAY NONE 

ENGINE: (I} 0-470-11 CHART WEIGHT LIMITS: 2165 TO 1800 POUNDS NUMBER OF ENGINES OPERATING: 1 

INSTRUCTIONS FOR USING CHART: Selecl flguro in FUEl column equal lo or loss lhan amounl of fuol NOTES: Column I Is for emergency high spood cruising 'Only, Columns II, Ill, IV and V give progres-
to be used for cruising move horizontally to right or loft and select RANGE value equal to or greater siva increase In range at a sacrifice in speed. Air miles p er gal (MI./ GAL) lno wind), gal per hr. 
than the statute or nautical air miles to bo flown . Vertically below and opposite values nearest de- IGPHI and lrue airspeed IT.A.S.J are approxlmale values for reference. Range valuu are for an 
sired cruising olliludo (ALT.I read R.P.M. manifold pressure IM.P.J and MIXTURE selling required. a verage a irplane flying alone (no w ind). 
Refer to corresponding column and altitude for new power settings when gross weight falls below 
limits of this chart . 

COLUMN I FUEL"' COLUMN II COLUMN Ill COLUMN IV FUEL"' COLUMN V 

RANGE IN AIRMILES GAL RANGE IN AIRMILES RANGE IN AIRMILES RANGE IN AIRMILES GAL RANGE IN AIRMILES 

STATUTE NAUTICAL STATUTE NAUTICAL STATUTE NAUTICAL STATUTE NAUTICAL STATUTE NAUTICAL 

SUBTRACT FUEL ALLOWANCES NOT AVAILABLE FOR CRUISING'" 

491 426 42 580 505 630 547 676 588 42 690 600 
351 305 30 414 360 449 390 483 420 30 495 430 

234 203 20 276 240 299 260 322 280 20 329 286 
117 102 10 13'8 120 150 130 161 140 10 1 65 143 

MAXIMUM CONTINUOUS PRESS 13.8 STAT. 12 NAUT. MI./ GAL 15 STAT. 13 NAUT. MI./GAL 16.1 STAT. 14 NAUT. MI./GAL PRESS 16.5 STAT.l4.3NAUT. MI./ GAL 

i "' APPROX. ALT. i "' APPRO X. i "' APPROX. i "' APPROX. ALT. i "' APPROX. 
0 .... MIX- 0 .... MIX- 0 .... MIX- 0 .... MIX- 0 .... MIX-O..:z: T.A.S. O..:z: 

~I T.A.S. ..: O..:z: T.A.S. ..: o..:z: T.A.S. ..: O..:z: T.A.S. ..: iU TURE ~AyH FEET ..: iU TURE iu TURE FA~R i~ TURE 
GAiyHR MPH KN FEET ·u TURE .;, z MPH KN .;, z \rH MPH KN .;, z MPH KN .;, .;, ~z GA\fH! MPH KN 

40000 40000 
3S000 35000 
30000 30000 
25000 25000 
20000 

N/ A 
20000 

2 15( N / A ~300 N/ A ML 7.3 116 101 1SOOO 2250 ML 6.9 112 97 15000 ML 6.4 105 92 

I<G~UU N~A ML 7.8 117 1U1 10000 1:130( N / A ML 7.8 116 101 10000 

~~gg ~~ ~t 8.7 116 101 5000 ~25( N~~ ~t 8 .2 F3 ~~ ~on N / A ML 6 . 8 102 89 sooo 
10 115 100 S.l. 10( NA 7.6 04 S.L. 

REMARKS: EXAMPLE LEGEND 

l.Make allowance for warm-up, take-off and climb At 2165 lb. gross weight with 30 gal of fuel N/ A: Not Applicable M.L.: Manual Lean 
(see fig.l0 -5) plus allowances for wind, reserve and (after deducting total allowances of 12 gal) M.P.: Manifold Pressure F .T. : Full Throttle 
combat as required. t o fly 449 statute air miles at 5000 ft, main- GPH: Fuel ftow per hour S.L.: Sea Level 

TAS: True Airspeed M.P.H. : Miles Per 
tain 2075 rpm with mixture set M. L. KN.: Knots Hour 

DATA BASIS: FLIGHT TEST FUEL GRADE: 80 
DATA AS OF: 15 APR IL 1957 FUEL DENSITY: 6.0 LBS / GAL 
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AIRCRAFT MODEL IS): FLIGHT OPERATION INSTRUCTION CHART EXTERNAL LOAD ITEMS: 
TL-190 A NONE 

STANDARD DAY 
ENGINE: (I) 0-470-15 CHART WEIGHT LIMITS: 2 400 TO 2000 POUNDS NUMBER OF ENGINES OPERATING: I 

INSTRUCTIONS FOR USING CHART: Select flgure in FUEL column equal to or less than amount of fuel NOTES: Column I is for emergency high speed cruising only, Columns II, 111, IV and V give progres· 
to be used for cruising move horizontally to right or loft and selec-t RANGE value equal to or greater sivo incroaso in range at a sacriAco in spood. Air milos pe r gal IMI./ GAU {no wind), gal per hr. 
than the statute or nautical air miles to bo flown. Vertically below and opposite values nearest do ... (GPHJ and true airspeed n .A.SJ are approximate values for reference. Range values ore for an 
sired cruising altilude IALT.l read R.P.M. manifold pressure IM.P.l and MIXTURE selling required. overage airplane flying alone lno wind). 
Refer to corresponding column and altitude for new power settings when gross weight fall s b elow 
limits of this chart. 

COLUMN I FUEL"' COLUMN II COLUMN Ill COLUMN IV FUEL"' COLUMN V 

RANGE IN AIRMILES GAL RANGE IN AIRMILES RANGE IN AIRMILES RANGE IN AIRMILES GAL RANGE IN AIRMILES 

STATUTE NAUTICAL STATUTE NAUTICAL STATUTE NAUTICAL STATUTE NAUTICAL STATUTE NAUTICAL 

SUBTRACT FUEL ALLOWANCES NOT AVAILABLE FOR CRUISING'" 

649 564 42 484 420 580 505 676 588 42 764 664 

464 403 30 346 300 414 360 483 420 30 556 474 

308 268 20 230 200 276 240 322 280 20 363 316 

154 134 10 115 100 138 120 161 140 10 182 158 

MAXIMUM CONTINUOUS PRESS 11 .5 STAT. 1 0 NAUT. MI./GAL 13.8 STAT. 12 NAUT. MI./GAL 16.1 STAT. 1.4 NAUT. MI./ GAL PRESS 18.2 STAT. 15 .8 NAUT. MI./GAL 

i . :::: APPROX. ALT. i . :::: APPROX. i "' APPROX. i "' APPROX. ALT. i "' APPROX. . w • w MIX- . w 

"""' MIX- T.A.S. """' MIX- GA\ T.A.S. ..: """' MIX- T.A.S. ..: """' 
GAiyHR MP:A·~N """' MIX- T.A.S. ..: iV TURE GAiyH FEET a.; iV TURE iV TURE GAI..it 

· u TURE FEET ..: iV TURE 
ai. z MPH KN "' !!; YH MPH KN ai. z MPH KN "' ~z "' ~ ~HA MPH KN 

40000 40000 
35000 35000 
30000 30000 
25000 25000 
20000 20000 

2300 16 ML 9.0 139 121 15000 2200 16 ML 8.6 139 121 15000 900 15 ML 6.7 122 106 
2300 20 ML 1y.~ i:3 1:.!.1) 10000 230( 20 ~t 10.5 145 126 1950 20 ML 8.4 135 118 10000 
2300 24 ML 12. 129 5000 190( 24 10 138 120 1900 20 ML 7.7 124 108 5000 
2300 28 ML 14.2 150 130 S.l. 300 25.5 ML 12_3 142 123 190( 24 ML 9.3 128 111 1900 19 ML 7.0 112 97 S.L. 

REMARKS: EXAMPLE LEGEND 

1. Make allowance for warm-up, take-off and climb At 2400 lb. gross weight with 30 gallons of fuel (after N/ A: Not Applicable M.L.: Manual Lean 
(see fig.10-7) plus a llowances for wind, reserve and deducting total allowances of 12 gallons) to fly 556 M.P. : Manifold Pressure F.T.: Full Throttle 
combat as required. statute air miles at15, OOOft. altitude,maintain GPH: Fuel flow per hour S.L.: Sea Level 

1900 rpm and 15 in.manifold pressure with mixture TAS: True Airspeed M.P.H. : Miles Per 

set M. L . 
KN.: Knots Hour 

DATA .BASIS: FLIGHT TEST FUEL GRADE: 80 
DATA AS OF: 15 MARCH 1956 FUEL DENSITY: 6.0 LBS/ GAL 
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AIRCRAFT MODELS: 
L-19A , AL-19EA 

FLIGHT OPERATION INSTRUCTION CHART EXTERNAL LOAD ITEMS: 

SEAPLANE STANDARD DAY NONE 

ENGINE: (1) 0-470-11 CHART WEIGHT LIMITS: 2400 TO 2000 POUNDS NUMBER OF ENGINES OPERATING: 1 

INSTRUCTIONS FOR USING CHART: Selecl flgure in FUEL column equal to or less than amount of fuel NOTES: Column I is for emergency high spood cruising only, Columns II, Ill, IV and V give progrcs-
to bo used for cruising move horizontally to right or left and select RANGE value equal to or greater sivo increase in range at a sacrifice in speed. Air miles per gal IMI./GAU (no wind}, gal per hr. 
than tho statute or nautical air miles to be flown . Vertically below and opposite values nearest do- IGPHJ and true airspeed CT.A.SJ oro approximate values for reference. Range values arc for on 
sired cruising altitude IALT.) road R.P.M. manifold pressure IM.P.I and MIXTURE setting required. a verage airplane flying alone (no windl. 
Refer to corresponding column and altitude for new powor settings w hen gross weight fall s below 
limits of this chart. 

COLUMN I FUEL"' COLUMN II COLUMN Ill COLUMN IV FUEL'" COLUMN V 

RANGE IN AIRMILES GAL RANGE IN AIRMILES RANGE IN AIRMILES RANGE IN AIRMILES GA'L RANGE IN AIRMILES 

STATUTE NAUTICAL STATUTE I NAUTICAL STATUTE I NAUTICAL STATUTE NAUTICAL STATUTE NAUTICAL 

SUBTRACT FUEL ALLOWANCES NOT AVAILABLE FOR CRUISING" ' 

546 475 42 532 462 555 483 581 505 42 590 513 
390 339 30 380 330 397 345 414 360 30 421 366 

260 226 20 253 220 264 230 276 240 20 280 244 
130 113 10 127 110 132 115 138 120 10 140 122 

MAXIMUM CONTINUOUS PRESS 12.7 STAT. 11 NAUT. MI./GAL 13 .2 STAT. 11 .5 NAUT. MI./ GAL 13.8 STAT. 12 NAUT. MI./ GAL PRESS 14 STAT.12 .2 NAUT. MI./GAL 

i "' APPROX. "' APPRO X. i 
.,.. APPRO X. i 

.,.. APPROX. ALT. i "' APPROX . • w MIX- ALT. i . w MIX- . w MIX- • w MIX- • w MIX-"'X ~c;, T.A.S. ":X T.A.S. 0: A. X T.A.S. 0: 
A. X T.A.S. 0: c.:o T.A.S. 0: iU TURE 0: iu · u TURE ~lyHR FEET TURE FEET ~u TURE GAyHI .. TURE jGA'iiR .. ~;;::: .. ~z GAiyH .. z AL;H~ MPH KN .. z MPH KN ;;::: MPH KN MPH KN MPH KN 

40000 40000 
35000 35000 
30000 30000 

25000 25000 
20000 20000 
15000 15000 

2300 N/ A ML 8.2 106 92 10000 227 N/ A ML 7.9 104 91 1?150 N/ A ML 7.1 98 85 10000 

2300 ~? ML 8.7 109 95 5000 2~~ ~? ML 8.5 107 94 225( ~? ML 8.0 105 92 ~~~g IW;1 ML ik1 98 ~r 5000 
NIA 2300 NA ML 9.8 112 98 S.L. 21'7( NA ML 8.3 104 91 212' NA ML 7 .5 99 86 Ml . 7 93 S.L. 900 ML 6.3 89 77 

REMARKS: EXAMPLE LEGEND 

1. Make a llowance for warm-up, take-off and climb At 2400 lb. gross weight with 30 gal of fu el N/ A: Not Applicable M.L.: Manual Lean 
(see figlO - 7) plus allowances for wind, reserve and (after deducting total allowances of 12 gal) M.P.: Manifold Pressure F .T. : Full Throttle 

GPH: Fuel flow per hour S.L.: ::)ea Level combat as required. to fly 380 statute miles at sea level TAS: True Airspeed M.P.H. : Miles Per 
maintain 217 5 rpm with mixture set M. L . KN.: Knots Hour 

DATA BASIS: FLIGHT TEST FUEL GRADE: 80 
DATA AS OF: \5 APRIL 195/ FUEL DENSITY: 6.0 LBS / GAL 

• 

til(') 

~~ 
P:'C o.-. 
:::1 m 

"1 
:><~ 

>-3 
s:: 
CJ1 
CJ1 
I 
~ 
CJ1 
~ 
0 
I 
~ 
0 
~ 
I 
~ 
0 

• 



) 

T~55-1510-202-10 

MAXIMUM ENDURANCE 
MODELS:L -1 9AA, L-19EA, 

Tl -19AA, Tl-19E.6., Tl-1 9DA 

CONFIGURATION: LANDPLANE 
WEIGHT: A 2100 LB A21 0 0 LB 

APPROXIMATE 
CAS 

GAL/HR MIX. RPM M.P. KNOTS 
IN. Hg. 

5 . 8 M . L . 1800 N/A 84 
5.6 M . I.. 1800 N/ A 77 
5. 7 M.L. 19 00 N/A 7 6 
5.8 M.L. 2000 N/ A 75 

CONFIGURATION: LANDPLANE 
WEIGHT: A 2400 LB 

APPROXIMATE 
CAS 

GAL/ HR MIX. RPM 
M.P. KNOTS 

IN. Hg. 

5.7 M.L. 19 00 15 85 
5.9 M . L. 1900 15 85 
6.0 M . L. 1900 14 85 
6. 4 M . L . 1900 14 85 

REMARKS: 

DATA BASIS: FliG HT TEST 

STANDARD DAY ENGINES: A A A .6.(1) 

All l 

CONFIGURATION: LANDP LANE 
WEIGHT: A 2 16 5 LB .6.2165 LB 

APPROXIMATE 
PRESSURE CAS 
ALTITUDE 

KNOTS M.P. FEET RPM MIX. 
IN. Hg. 

SL 85 N/ A 1820 M .L. 
5000 79 N/A 182 5 M.L. 
10000 77 N/ A 1940 M .L. 
15000 76 N/A 2050 M . L. 

CONFIGURATION: SEAP LANE 
WEIGHT: A 

PRESSURE CAS 
ALTITUDE 

KNOTS FEET 

SL 81 
5000 76 
10000 76 
15000 

2400 LB A 24 00 LB 

APPROXIMATE 

M.P. 

IN. Hg. 
RPM MIX. 

N/ A 1800 M.L. 
N/ A 1900 M .L. 
N/A 2000 M.L. 

LE GEND: 

N/ A: Not Applicable 
M.L.: Manual Lean 

FUEL GRADE: 80 

Chapter 2 
Section X 

0-470 -11 

0-470 -15 

GALJHR 

5: 9 
5 . 7 
5.8 
5.9 

GAL/ HR 

5 . 9 
6.0 
6 .4 

DATA AS OF: AAA.6.15 AP RIL 1957:A 15 M ARCH 195 6 FUEL DENSITY: 6 .0 LBS / GAL 

Figure 10- 10, 
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T~55-1510-202-10 

SEJCTIO].';f I CHAPTER 

INTRODUCTION 

The data covered by this chapter is intended to assist 
the using activities in complying with aircraft weight 
and balance r e quirements necessary for the proper 
operation, leading and maintenance ci the L-19A, L-19E, 
TL-19A, TL-19E and TL-19D aircraft. 

Chapter 3 
Section I 

3 

1- 1/1-2 



) 



T~55-1510-202-10 Chapter 3 
Section II 

SE:::CTIO~ II CHAPTER 3 

GENERAL LOADING INSTRUCTIONS 

2-1. INSTRUCTIONS FOR USE OF CHART "E". 

2-2. The loading data on Chart "E" is intended to pro­
vide information necessary to work a loading problem 
for the aircraft to which this manual is applicable. 
From the loading tables, weight and moment/constant 
are obtained for all variable load items and are added 
arithmetically to the current msic weight and moment/ 
constant to obtain the gross weight and moment. The 
CG of the loaded aircraft is represented by a moment 
figure on the tables. If the aircraft is loaded within the 
forward and aft CG limits, the moment figure will fall 
numerically between the limiting moments . The effect 
on the CG of the expenditure in flight such as fuel may­
be checked by subtracting the weight and moments of 
the items from the takeoff gross weight and moment 
and checking the new moment with the CG table. This 
check should be made to determine whether or not the 
CG will remain within limits during the entire flight. 

2-3. CHART A- BASIC WEIGHT CHECK LIST FOR~ 
365A. 

2-4. GENERAL. 

2-5. The Basic Weight Check list is a tabulation of all 
operating equipment that is or may be installed and for 
which provision or fixed stowage has been made in a 
definite location in the aircraft. When check marks 
are entered in the ''IN AIRCRAFT" column, it serves 
as the inventory of equipment included in the basic 
weight and moment/constant. 

2-6. Inventories should be made periodically, but are 
r equired specifically when: 

1. The aircraft undergoes modification, major over­
haul or repair. 

2. The aircraft is received at a new base. 

3. Changes in equipment are made for a different type 
of operation or mission . 

4. The aircraft is reweighed. 
5. The pilot reports unsatisfactory flight charac­

teristics (tail or nose heaviness). 

2-7 . INSTRUCTION FOR USE. 

2-8. The manufactures of the aircraft placed check 
marks in the "DELIVERY EQUIP~ENT" column to 
identify the items of equipment in the aircraft for the 
delivery condition. 

2-9. Subsequent check list inventories shall be carried 
on as follows : 

1. Inspect the aircraft for equipment actually installed, 
placing check marks in the next tmused ''IN AIRCRAFT" 
column. A check ( V) in the column headed ''IN AIR­
CRAFT" indicates the presence of the item in the air­
craft on the date at the head of the column, and a zero 
(O) indicates its absence. Items should not be checked 
unless they are installed. During this inventory, note 
whether any new items of equipment have been installed, 
and if so enter item number and the name or descrip­
tion, together with other data required through column 
"moment/constant", including the date in parentheses 
following the description. 

2. Compare this inventory with that under the last 
"CHECK" heading, noting any changes in the items of 
equipment installed in the aircraft. 

3. Check marks are made only at the time of a com­
plete inventory. Never change the check marks or add 
new ones tmder a previously accomplished check heading. 
Use the next "CHECK" column. When an inventory is 
included as part of a weighing, the procedure outlined 
in the preceding paragraph should not be omitted since 
this correction makes possible the comparison of cal­
culated and actual weight figw·es . 

2-1/2-2 
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SE:::CTIO:N' III CHAPTER 

CHART "E", LOADING OAT A 

3-1. WEIGHING AND MEASURING PROCEDURE. Aircraft A A. A 4.. A and 
A. Instrument Trainer. 

a. Aircraft Condition. 

The aircraft is weighed with tires inflated to recommended operating tire pressure 
and in level attitude with brakes off. 

b. Fuel and Oil Draining. 

1. Defuel in three-point through the wing tank drain valves. Drain oil at quick drain 
valve. The fuel and oil remaining aboard after defueling is the "trapped" fuel and 
oil included in aircraft basic weight (refer to Chart A, for quantity). 

c. Leveling. 

1. Place scales under each main wheel and tailwheel. A screw jack is used on the 
tailwheel scale to raise the tail to obtain a level attitude. 

2. To level, place a level on the top of the horizontal control stick torque tube (re­
fer to pages 3-2, 3-10 and 3- 15) and raise the screw jack until a level attitude is 
reached. 

d. Weighing. 

1. When a level attitude is obtained, record the weights on each scale and the amount 
of tare from the total weight to obtain "as weighed" condition. 

e. Measuring. 

1. Stretch a line between the center of each main wheel. 

2. Drop a plumb bob from the center line of the aircraft so that it is in the vertical 
plane of the line stretched between the center of the main wheels. 

3. Drop another plumb bob from the front face of the firewall at the center line of 
the aircraft. 

4. Drop another plumb bob from the center of the tailwheel. 

5. With the use of a measuring tape in a level attitude, record the measurements 
"B" and "D" (refer to pages 3-2, 3-10 and 3-15). 

Chapter 3 
Section ill 
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T~55-1510-202-10 

CHART E, LOADING DATA L-19A, T L - 19A, L-19A INSTRU~ENT TRAINER 

AIRCRAFT DIAGRA~ 

r INCII ES AllOVE IIOIUZONTA L 
HU·EIO;~CI·: I)ATt:/\1 

INSTU U~1E~T P ,\~I.L 

STUll EN r PILOT 
liNSTH U~1ES r rltAI:"JF-:B 0:-ll~Y t 

fUSELAGE WlDTII: 3. 78 fT 
fUSELAGE DEPTII: 5.24 f T: 

CUHTA IN J ~STAI.L,\ riON 
t iSSTU U~1ENT TUAIN t::H ONLYt 

f.+.!:IB:,:O:..._ ____ I21.9------+-I--- - s8. 4 ST UI>ENT PILOT S l-.,\T 
ti~STU U:\\ENT T HAINEU O~LYI 

3-2 

"' u 
z 
"' a:: 
"' u. 

"' a:: 

(LEADING EDGE MAC) (MAC) 

A -----~-~ - -- 8 --- - +1- 'C "~i---------
ENGISE :::; 

1 

:ADI N r GGAG I:' 

! ., 2 :~ ~~ 

ENGINE MOUNTI 
POI NTS 

~ N N tn ~e; 

MEASIJR.E DIMENSIONS " 8 " AJ';[) " D" DVR· 
lNG WEIGIONG. USING T II ESE ACTUAL 
DIMENSIONS AND 11G POINT DIMENSION 
"1" , DETERMINE "E" AND "f". 
fOR C HECKING PURPOSES. APPROX. 
DIMENSIONS " E" AND "f" fOR VARIOUS 
LOADS ARE GIVEN IN TH E r ADL E AT 
TilE BO TTOM Of T HIS PAGE. 

~ ., .., 2 

< 
1-

"' 

AILERON IO!<GE LINE 
2 . 9" AFT OF EDGE 
OF UPP ER WING SKl N 

MAIN WHE ELS 
LOAD ALL 
LBSI LOADrNGS 

OJM'"E'"• 117. 2 

~ 

-
< ... 
"' 

·-
"' ~ 0 
N 

< 
t;; < 1-

Vl 

~INC ti ES AFT OF REFERENCE DATIIM 

200 ~ 300 100 

NOTE 
~oment/100 is used in lieu of ~oment/1000. 

RUDDE R fUSGE LINE 
(STA . 230.3) 

HUDOEH Tt\0 

~ ., ., 
N 

.( 

ELEVATOR fUNGE LISE 
(STA. 231 . 4) 

0 
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L-19A AND TL-19A 
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*FUEL LOADING TABLE/TANK 

~O~ENT / 100 
GALLONS WEIGHT (WING TANK 

(LBS) AR~ 144. 0) 

1 6 9 
2 12 17 
3 18 26 
4 24 34 
5 30 43 

6 36 52 
7 42 60 
8 48 69 
9 54 78 

10 60 86 

11 66 95 
12 72 104 
13 78 112 
14 84 121 
15 90 130 

16 96 138 
17 102 147 
18 108 156 
19 114 164 
20 120 173 

21 126 181 

CAPACITIES 
TANK GALLONS 

~ain ~Left Wing) 21 
Awnlia r y (Right Wing) 21 

OIL LOADING TABLE 

GALLONS 
WEIGHT 

~O~ENT / 100 
(LB~) 

AR~ 85 0 

1.0 8 7 
2.0 15 13 
2.5 19 16 

CAPACITIES 
TANK GALLONS 
Engine 2.5 

"'Full tanks with Specification ~IL-F-5572 gasoline 
at 6. 0 lbs/gal. 

NOTE 

~oment/100 is used in lieu of ~oment/1000. 

CARGO LOADING TABLE-OBSERVERS SEAT 

WEIGHT MOMENT / 100 
(LBS) (ARM 176. O) 

10 17.6 
20 35.2 
30 52 . 8 
40 70 . 4 
50 88.0 

60 105. 6 
70 123 .2 
80 140. 8 
90 158.4 

100 176.0 

110 193 .6 
120 211 .2 
130 228.8 
140 246 . 4 
150 264.0 

160 281.6 
170 299.2 
180 316.8 
190 334.4 
200 352.0 

CARGO LOADING TABLE - STUDENT 
PILOT'S SEAT (L-19A INSTRUMENT TRAINER) 

WEIGHT ~O~ENT/100 
(LBS) (ARM 182) 

10 18.2 
20 36.4 
30 54.6 
40 72.8 
50 91.0 

60 109.2 
70 127.4 
80 145.6 
90 163. 8 

100 182. 0 

110 200 . 2 
120 218.4 
130 236.6 
140 254.8 
150 273.0 

160 291.2 
170 309. 4 
180 327.6 
190 345. 8 
200 364. 0 

3-3 
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BAGGAGE LOADING TABLE 

T~55-1510-202-10 

L-19A and TL-19A 

DROP LOAD TABLE 
(One Wing Only) 

WEIG~T ~OMENT / 100 WEIGHT MO~ENT / 100 
(LBS (ARM 200.0 l 

5 10 
10 20 
15 30 
20 40 
25 50 

30 60 
35 70 
40 80 
45 90 
50 100 

55 110 
60 120 
65 130 
70 140 
75 150 

80 160 
85 170 
90 180 
95 190 

100 200 

CREW LOADING TABLE, L-19A AND TL-19A 

WEIGHT ARM 
(LBS) {in. aft datum) MOMENT/ 100 

Pilot 200 136 272 
Observer 200 176 352 

CREW LOADING TABLE, 
L-19A INSTRUMENT TRAINER 

WEIGHT ARM 
(LBS) (in. aft datum) ~OMENT/100 

Pilot 200 136 272 
Student 200 182 364 

Pilot 

3- 4 

(LBS) (ARM 145. 0) 

10 14 .5 
20 29.0 
30 43.5 
40 58 . 0 
50 72.5 

60 87.0 
70 101.5 
80 116.0 
90 130.5 

100 145.0 

110 159. 5 
120 174.0 
130 188. 5 
140 203.0 
150 217.5 

160 232.0 
170 246.5 
180 261.0 
190 275.5 
200 290 . 0 

210 304.5 
220 319.0 
230 333.5 
240 348.0 
250 362.5 

NOTE 

~oment / 100 is used in 
lieu of Moment / 1000. 

Q 

) 
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CENTER OF GRAVITY TABLE L-19A AND TL-19A 

) 
Sheet 1 of 2 ~O~ENT I 100 

Gross 18.39{ 18.6% 19.09f 1g.39{ 19. 61;f 20. 07i 20. 31Jt 20.61Jt 21. OW: 21. 39{ 21. 7(~ 
Weig-ht MAC MAC MAC MAC MAC MAC MAC MAC IVIAC MAC MAC 
lbs. ) (132.6) (132B) (133. 0) (133. 2) (133. 4 (133.6) (133 .8) (134. 0 )(134 . 2 ) (134. 4) (134 . 6) 

1500 1989 1992 1995 1998 2001 12004 2007 2010 12013 2016 2019 
1510 12002 2005 2008 2011 2014 2017 2020 2023 12026 2029 2032 
1520 2016 2018 2022 2025 2028 2031 2034 2037 2040 2043 2046 
1530 2029 2032 2035 2038 2041 2044 2047 2050 2053 2056 2059 
1540 2042 2045 2048 2051 2054 2057 2060 2064 2067 2070 2073 
1550 2055 205R 2062 2065 2068 2071 2074 2077 2080 2083 2086 
1560 2068 2072 2075 20711 2081 2084 2087 2090 2094 2097 2100 
1570 2082 20R5 2088 2091 2094 12098 2101 2104 2107 2110 2113 
1580 2095 2098 2101 2104 2108 211 1 2114 2117 2120 21 24 2127 
1590 2108 2112 2115 2118 2121 2124 2127 2131 2134 2137 2140 
1600 2122 2125 2128 2131 2134 2138 2141 2144 2147 2150 2154 
1610 2135 2138 2141 2144 2148 2151 2154 2157 2161 2164 2167 
1620 2148 2151 2155 IG1!>tl 2161 2164 IG1ti8 Gl 'fl 1Gl74 2177 2180 
1630 2161 2165 2168 2171 2174 2178 2181 2184 2187 2191 2194 
1640 2175 2178 2181 2184 2188 2191 2194 2198 2201 2204 2207 
1650 2188 2191 2194 2198 2201 2204 2208 2211 2214 2218 2221 

~2 2201 2204 2208 2211 2214 2218 2221 2224 2228 2231 2234 
1670 2214 2218 '2221 2224 2228 2231 2234 2238 2241 2244 2248 
1680 2228 2231 2234 2238 2241 2244 2248 2251 2254 2258 2261 
1690 2241 2244 2248 2251 2254 2258 12261 2265 2268 2271 2275 
17uO 2254 2258 2261 2264 2268 2271 2275 2278 2281 2285 2288 
1710 2267 2271 2274 2278 2281 2284 2288 2291 2295 2298 2302 
1720 2281 2284 2288 2291 2294 2298 2302 2305 2308 2312 2315 
1730 2294 2297 2301 2304 2308 2311 2315 2318 2322 2325 2328 
1740 2307 231 1 2314 2318 2321 2325 2328 2332 2335 .2339 ~42 
1750 2320 2324 2328 2331 2334 2338 2342 2345 2348 2352 235{) 
1760 2334 2337 2341 2344 12348 2351 2355 2358 2362 2365 2369 
1770 2347 2350 2354 2358 2362 2365 2368 2372 2375 237 9 2382 
1780 2360 2364 2367 2371 12374 2378 2381 2385 2389 2392 2396 
1790 2374 2377 2381 2384 2388 2391 2395 2399 2402 2406 2409 
1800 2387 2390 2394 2398 2401 2405 2408 2412 2416 2419 2423 
1810 2400 21.0..4. 2407 2411 2414 2418 2422 2425 2429 2433 2436 
1820 2413 2417 2421 2424 2428 2432 2435 2439 2442 2446 24!:JU 
1830 2426 2430 2434 2438 2441 2445 2448 2452 2456 2460 24t>J 
1840 2440 2444 244 7 2451 2454 2458 2462 2466 2469 2473 2477 
1850 2453 2457 2461 2464 2468 2472 2475 2479 2483 2487 2490 
1860 2466 2470 2474 2478 2481 2485 2489 2492 2496 2500 2504 
1870 2480 2483 2487 2491 2494 2498 2502 2506 2510 2513 2517 
1880 2493 2497 2500 2504 2508 2512 12515 2519 2523 2527 2530 
1890 2510 2514 2517 12521 2525 l?.5?.g 12533 2536 2540 2544 
1900 2527 2531 12135 12538 12542 12546 2550 2554 2557 
1910 2544 2548 2552 12556 12559 2563 2567 2571 
1920 2561 2565 ' 2569 2573 2577 2580 2584 
1930 2578 125R2 I25R6 2590 2594 2598 
1940 2596 2600 2603 2607 2611 
1950 2613 2617 2621 2625 
1960 2630 2634 2638 
1970 2648 2652 
1980 2665 
1990 NOTE 
2000 
2010 Moment / 100 is us ed in lieu of 
2020 Moment / 1000. 
2030 
2040 
2050 Blank s paces a re beyond 
2060 approved CG limits. 
2070 
2080 I 

22.09f 22.3% 
MAC MAC 

Chapter 3 
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~2. 7% 
MAC 

(134. 8) (134. 9) 135. 1) 

2022 2024 2026 
2035 2037 2040 
2049 2050 2054 
2062 2064 2067 
2076 2077 2080 
2089 2091 2094 
2103 2104 12 108 
[Gllti 2118 2121 
[2130 2131 12134 
!2143 2145 12148 
2157 2158 2162 
2170 2172 2175 
2184 2185 2189 
2197 2199 2202 
2211 2212 2216 
2224 2226 2229 
2238 2239 2243 
2251 2253 2256 
2265 2266 2270 
2278 2280 2283 
2292 2293 2297 
2305 2307 2310 
2318 2320 2324 
2332 2334 2337 
12346 IGJ4'l 2351 
IGJ59 llJt>l 2364 
2372 IGJ'l4 2378 
2386 12388 2391 
2399 2401 2404 
12413 12415 2418 
242ti IG4Gil 2432 
1244U 12442 2445 
2453 12455 2459 
2467 468 2472 
2480 2482 2486 
2494 2496 2500 
2507 2509 2513 
2521 252_3 2526 
2534 2536 2540 
2548 12550 2553 
2561 12563 2567 
2575 12576 2580 
2588 12590 2594 
2602 12603 2607 
2615 12617 2621 
2629 12630 2634 
2642 12644 2648 
2656 12658 2661 
2669 12671 2675 
2682 12684 2688 

[2698 2702 
2715 
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CENTER OF GRAVITY TABLE L- 19A and TL-19A (CONT) 

Sheet 2 of 2 MOMENT / 100 

Gross 23. OC)f 23.3% 23.7f!f 24.0f!f 24. 31)( 24.7r;t 25. O~i 25 . 3<;{ . 25. 7'?f 
Weight MAC MAC MAC MAC MAC MAC MAC MAC MAC 
(Lbs.) (135. 3) (135.5) (135.7) (135. 9) (136. 1) (136. 3) (136 . 5) (136. 7) (136.9) 

1500 2030 2032 2036 2038 2042 2044 2048 2050 2054 
1510 2043 2046 2049 2052 2055 2058 2061 2064 2067 
1520 2056 2060 2063 2066 2069 2072 2075 2078 2081 
1630 2070 2073 2076 2079 2082 2085 2088 2092 2094 
1540 2084 2087 2090 2093 2096 2099 2102 2105 2108 
1550 2097 2100 .2103 2106 2110 2113 2116 2119 2122 
1560 2111 2114 2117 2120 2123 212G 2129 2132 2136 
1570 2124 2127 2130 2134 2137 2140 2143 2146 2149 
1580 2138 2141 2144 ~147 2150 2154 2157 2160 2163 
1590 2152 2154 21::J!l 2161 2164 216? 2170 2174 2177 
1600 2165 2168 2171 2174 2178 2181 2184 21 87 2190 
1610 2178 2182 2185 2188 2191 2194 2198 2201 2204 
1620 2192 2195 2198 2202 2205 2208 2211 2214 2218 
1630 2205 2209 2212 2215 2218 2222 2225 2228 2231 
1640 2219 2222 2225 2229 2232 2235 2239 2242 2245 
1650 2232 2236 2239 2242 2246 2249 2252 2256 2259 
1660 2246 2249 2253 2256 2259 2263 2266 2269 2272 
1670 2260 2263 2266 2270 2273 2276 2280 2283 221>6 
1680 2273 2276 2280 2283 2286 2290 2293 2296 2300 
1690 2286 2290 2293 2297 2300 2303 2307 2310 2314 
1700 2300 2304 2307 2310 2314 2317 2320 2324 2327 
1710 2314 2317 2320 2324 2327 2331 2334 2338 2341 
1720 2327 2330 2334 2337 2341 2344 2348 2352 23;i5 
1730 2341 2344 2348 2351 2354 2358 2361 2365 2368 
1740 2354 2358 2361 2365 2368 2372 2375 237 9 23H2 
1750 2368 2371 2375 2378 23G2 2385 2389 23!!2 2396 
1760 2381 2385 2388 2392 2395 2399 2402 2406 2409 
1770 2395 2398 2402 2405 2409 2412 2416 2420 --z'ITI 
1780 2408 2412 2415 2419 2422 2426 2430 2433 ~437 

1790 2422 2425 2429 2433 2436 2440 2443 2447 24;)0 
1800 2435 2439 2443 2446 2450 2453 2457 2460 2464 
1810 2450 2452 2456 2460 2463 2467 24?1 2474 2478 
1820 2462 2466 2470 2473 2477 2481 2484 2488 24!!2 
1830 2476 2480 2483 2487 2491 2494 2498 2502 2;)0!) 
1840 2490 2493 2497 2500 2504 2508 2512 2515 2JHJ 
1850 2503 2507 2510 2514 2518 2522 2525 2529 25JJ 
1860 2516 2520 2524 2528 2531 2535 2539 2543 2J'Io 
1870 2530 2534 253il 2541 2545 2549 2552 2556 2560 
1880 2544 2547 2551 2555 2559 2562 2566 2570 2574 
1890 2557 2561 2565 2568 2572 2576 2580 2584 --z51rT 
1900 2571 2574 2578 2582 2586 2590 2594 2597 2601 
1910 2584 2588 2592 2596 2600 2603 2607 2611 2Gb 
1920 2598 2602 2605 2609 2613 2617 2621 262 5 2628 
1930 2611 2615 2619 2623 2627 2631 2634 2638 2642 
1940 2625 2629 2632 2636 2640 2644 2648 2652 zo5o 
1950 2638 2642 2646 2650 2654 2658 2662 2666 ---zorm 
1960 2652 2656 2660 2664 2668 2671 2675 2679 2683 
1970 2665 2669 2673 2677 2681 2685 2689 2693 -2697 
1980 2679 2683 2687 2690 2695 2699 2703 2707 27fT 
1990 2692 2696 2700 2704 2708 2712 2716 2720 2724 
2000 2706 2710 2714 2718 2722 2726 2730 2734 2738 
2010 2720 2724 2728 2732 2736 2740 2744 2748 2752 
2020 2733 2737 274 1 2745 2749 2753 2757 2761 276o 
2030 2751 2755 2759 2763 2767 2771 2775 2779 
2040 2768 2772 2776 2780 2785 278~1 2793 
2050 2786 2790 2794 2798 2802 2806 
2060 NOTE 2803 2808 2812 2816 2820 
2070 ~oment/100 is 2821 2826 283() -z&:<4 
2080 used in lieu of ~oment/1000 2839 284 :; 2R48 
2090 Blank spaces are 28 ;; " 2bfil 
2100 beyond approved CG limils. 

I 
2R75 
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289f 30. 59( 
MAC MAC 

1{138.2) (139. 7) 

2073 2096 
2087 210\:J 
210? 2123 
?.114 2137 
2128 2151 
2142 2165 
2156 2179 
i170 2193 
21 84 2207 
?.197 2221 
221 1 2235 
2225 2249 
2239 2263 
2253 2277 
2266 2291 
2280 2305 

?.?.-94 23LJ 
-2308 2333 
2322 2347 
2336 2361 

· --
2349 2375 
2363 23&9 
2377 2403 
2391 2417 I 

2405 2431 I 
I 

24l fl 2445 
2432 2459 
2446 2473 
2460 24 &7 
2474 2500 
2487 2515 
2501 2528 
2515 2542 --2529 2556 --2543 2570 ·-2557 2584 
25?1 2598 ---
2584 261 2 
2598 2626 
2612 2640 
2626 2654 
2640 2668 
2653 26!!2 
2667 2696 
2681 2710 
2695 2724 
2709 2738 
2722 2752 
2736 2766 
2750 2780 
2764 2794 
2778 2808 
2792 2822 
2805 2836 
2819 2850 
2P.33 2-864 
2847 2878 
2861 2892 
2874 290G ! 
2!388 292J 1 

2902 29~4 ·-
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ITEMS 

Weight Empty (L-19A) 

Weight Empty (Instr. Trainer 

Weight Drop Load Instl. 
(approx.) 

Pilot & Chute 

Observer & Chute 

Student Pilot & Chute 

Fuel 
Normal 

L- 19A (21 Gal) 
Instr. Trainer (16. 9 Gal) 

Trapped (. 17 Gal) 

Max. (42 Gal) 

Oil 

Engine 

Trapped 

Drop Loads 

Baggage 

TOTALS 

ARM 

133.1 

134. 31 

145 

136 

176 

182 

144 
144 

144 

144 

85 

85 

145 

200 

TYPICAL SERVICE LOAD CONDITIONS, L-19A 

NORMAL LIAISON FERRYING DROP LOADS 

WEIGHT MOMENT/ 100 WEIGHT MOMENT/ 100 WEIGHT MOMENT/ 100 

1502 1999 1502 1999 1502 1999 

40 58 

200 272 200 272 200 272 

200 352 200 352 

126 181 126 181 

1 1 1 1 1 1 

252 363 

19 16 19 16 19 16 

3 3 3 3 3 3 

300 435 

49 98 

2100 2922 2177 3006 2191 2965 

ARM 139. 1 ARM 138. 1 ARM 135.3 

NOTE 

Moment/ 100 is used in lieu of Moment/ 1000. 

_. 

INSTR. TRAINER 

WEIGHT MOMENT/ 100 

1575. 5 2116 

200 272 

200 364 

101. 5 146 

1 1 

19 16 

3 3 

2100 2918 

ARM 138.95 

• • 

r· 

~ 
::;: 
Ul 
Ul 
I 

...... 
Ul 
...... 
0 
I 

t-.:> 
0 
t-.:> 
I 

...... 
0 

cno 
a~ 
.....'0 o ..... 
:::: I'll _.., 
:::lw 
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TI'BMS 

Weight Empty 
(L-19A Trainer) 

Student Pilot & 
Chute 

Instructor & Chute 
Fuel 

Normal 
L-19A Trainer 

(21 Gal) 
Trapped (. 17 Gal) 

Maximum 
L-19A Trainer 

(42 Gal) 
Trapped (. 34 Gal) 

Oil 
Engine 
Trapped 

Drop Loads 
Baggage 

TOTALS 

ARM 

132.8 

136 

176 

144 

144 
144 

144 

85 
85 

145 
200 

TYPICAL SERVICE LOAD CONDITIONS, TL-19A 

TRAINING MAX. MISSION 

WEIGHT MOMENT / 100 WEIGHT MOMENT / 100 

1524 

200 

200 

126 

1 

19 
3 

27 

2100 

2024 1524 2024 

272 200 272 

352 200 352 

181 

1 
252 363 

2 3 

16 19 16 
3 3 3 

54 

2903 2200 3033 

ARM 138.2 ARM 137.9 

NOTE 

Moment/ 100 is used in 
lieu of Moment/ 1000. 

DROP LOADS 

WEIGHT MOMENT / 100 

1524 2024 

40 58 
200 272 

126 181 

1 1 

19 16 
3 3 

300 435 

2214 2991 

ARM 135.1 

FERRYING 

WEIGHT MOMENT/ 100 

1524 2024 

200 272 

252 363 

2 3 

19 16 
3 3 

100 200 

2100 2881 

ARM 137. 2 

tn(J 

~ ~ 
::r.~ 
0 rt" 

;::l ~ 
:::c.:> -

a-3 ;s: 
CJ1 
CJ1 
I .... 

CJ1 .... 
0 
I 
N 
0 
N 
I .... 

0 

Cl 0 
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T~55-1510-202-10 Chapter 3 
Section III 

ADDITIONAL RADIO EQUIPMENT LOADING TABLE 
L-19A, TL-19A, L-19A Instrument Trainers 

BACK OF PILOTS SEAT BENEATH OBSERVERS SEAT 

WEIGHT MO~ENT/100 WEIGHT 
(AR~ 150. 0) 

2 3 2 
4 6 4 
6 9 6 
8 12 8 

10 15 10 

12 18 12 
14 21 14 
16 24 16 
18 27 18 
20 30 20 

22 33 22 
24 36 24 
26 39 26 
28 42 28 
30 45 30 

32 48 
34 51 
36 54 
38 57 
40 60 

~ISCELLANEOUS DATA 

General Dimensions 

Wing Span 
Length . .. . 
Height (~ax. ) . 
Wheel Base ..... 
Tread (at gross weight) 

Centroids of Load Items (Inches Aft Datum) 

Pilot 
Observer 
Student Pilot 
Oil 
Fuel 
Drop Loads 
Baggage 

Basic Weight 

Distance Aft of Datum Line (Inches) 

L-19A 

136 
176 

85 
144 
145 
200 

1502 lbs. 

Center of Gravity at Basic Weight 133. 0 
Center Line of Main Wheels at Basic 117. 5 

Weight 
Center Line of Tail Wheel At Basic Weight 347. 3 

(Weight and dimensions are approximate) 

NOTE 

TL-19A 

176 

136 
85 

144 
145 
200 

1528 lbs. 

132. 7 
117. 5 

347. 3 

MOMENT / 100 
(ARM 171. 0) 

3. 4 
6.8 

10.3 
13.7 
17.1 

20.5 
23. 9 
27.4 
30.8 
34.2 

37.6 
41.0 
44.5 
47.9 
51.3 

432 in . (36 ft. 0 in. ) 
300 in. (25 ft. 0 in.) 

90 in. ( 7 ft. 6 iin.) 
234.6 in. (19 ft . 6. 6 in.) 

90. 5 in. ( 7 ft. 6. 5 in.) 

INSTRU~ENT TRAINER 

136 

182 
85 

144 
145 
200 

1575. 5 lbs. 

134.2 
117.5 

347.3 

~oment/100 is used in lieu of ~oment/1000 . 

3- 9 



Chapter 3 
Section ill 

T~55-1510-202- 10 

3- 10 

! 
INC liES ADOVE IIORIZONTAL 

REFER ENCE DATUM 

CHART E, LOADING DATA L- 19E AND TL-19E 

AIRCRAFT DIAGRA~ 

FUSELAGE WIDTH : 3. 78FT. 
F USELAGE DEPTH: 5.24 FT. 

1-:.:18;,:::0 _ ___ 121.9--------..+o~-
(LEADING EDGE MAC) 

~~-------------r-------+--- 281.2 -------~ 

:I 
;:;) 
1-
<l 
0 

w 
c.> z 
w 
a: 
w 
IL 
w 
a: 

""A"" 
ENGINE 

ENGINE MOUNTI 
POINTS 

I 
0 

~ 
< 1-< en 

00 ... 2 

< < 1-< 
U) 

1-< en 

~!EASUilE D!MENSIONS '"B'" AND '"D'" OUR· 
lNG WEIGIUNG . USING T HESE ACTUAL 
DIMENSIONS AND nG POINT DIMENSION 
''['' DETERMINE '"E'" AND '"F '" 
FOil CHECKING PURPOSES, APPROX. 
DIMENSIONS '"E'" AND '"F'" fOR VARJOUS 
LOADS ARE GI VEN IN THE TABLE AT 
THE BOTTOM OF THIS PAGE. 

100 

I 
~~ 
:i!o. ., 
·!!! <., 
t;~ 

OIJSERVER"S SEAT 

··c-· 
IJAGGAGE 

I 
~ 

"' ., 
I 

0 

2 

< 
1-< ., 

AILERON lUNGE WNE 
2. 9'" AFT OF EDGE 
OF UPPER WlNG SKIN 

~ ~ '": 
~ "' 00 
<- :;: ... ... 

_,---INCHES AFT Of REFERENCE DATUM 

200 ~ 300 
I 

NOTE 
Moment/ 100 is used in lieu of ~oment/ 1000 

RUDDEll TAll 

~ 
00 

"' ... 
< 
1-< en 

ELEVATOR lUNGE WNE 
(STA . 231. 4) 

" 
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T~55-15 10- 202-10 

L-19E AND TL-19E 

Chapter 3 
section Ill 

*FUEL LOADING TABLE/TANK CARGO LOADING TABLE 

GALLONS WEIGHT MOMENT/ 100 
OBSERVER'S SEAT 

(LBS) (WING TANK 
.ARM 144. Ol 

WEIGHT MOMENT/ 100 
(LBS) (ARM 177) 

1 6 9 10 17. 7 
2 12 17 20 35.4 
3 18 26 30 53. 1 
4 24 35 40 70. 8 
5 30 43 50 88. 5 

6 36 52 60 106.2 
7 42 60 70 123. 9 
8 48 69 80 141. 6 
9 54 78 90 159.3 

10 60 86 100 177.0 

11 66 95 110 194. 7 
12 72 104 120 212.4 
13 78 112 130 230. 1 
14 84 121 140 247.8 
15 90 130 150 265.5 

16 96 138 160 283. 2 
17 102 147 170 300. 9 
18 108 156 180 318.6 
19 114 164 190 336.3 
20 120 173 200 354.0 

21 126 181 

CAPACITIES 
TANK GALLONS CREW LOADING TABLE 

MAIN (Left Wing) 21 
AUXILIARY (Right Wing) 21 WEIGHT ARM 

(LBS) (in. aft datum) MOMENT/ 100 

Pilot 200 136 272 
OIL LOADING TABLE Observer 200 177 354 

GALLONS WEIGHT 
MOMENT/ 100 (LBS) ARM 85 0 

1.0 8 7 
2.0 15 13 
2. 5 19 16 

CAPACITIES 
TANK GALLONS 

Engine 2. 5 

• Full tanks wlth speclflcatlon MlL-F-5572 gasoline at 6. 0 lbs . / gal. 

NOTE 
Moment / 100 ls used in lleu of Moment/ 1000 

3-11 



Chapter 3 
Section III 

T~55-1510-202-10 

CENTER OF GRAVITY TABLE , L-19E AND TL-19E 

Sheet 1 of 2 ~oment/100 

Gross 18.3% 19.0% 19.9% 20 . 7% 21.6% 22.4% 
Weight MAC ~AC MAC MAC MAC MAC 
(l~s.) (132. 6) (133. 0) (133 . 5) (134. O) (134. 5) (135. 0) 

1700 2254 2261 2270 2278 2287 2295 
1720 2281 2288 22116 2305 2313 2322 
1740 2307 2314 2323 2332 2340 2349 
1760 2334 2341 2350 2358 2367 2376 
1780 2360 2367 2376 2385 2394 2403 
1800 2387 2394 2403 2412 2421 2430 
1820 2413 2421 2430 2439 2448 2457 
1840 2440 2447 2456 2466 2475 2484 
1860 2466 2474 2483 2492 2502 2511 
1880 2493 2500 2510 2519 2529 2538 
1900 2527 2537 2546 2556 2565 
1920 2554 2563 2573 2582 2592 
1940 2580 2590 2600 2609 2619 
1960 2617 2626 2636 2646 
1980 2643 2653 2663 2673 
2000 2670 2680 2690 2700 
2020 2707 2717 2727 
2040 2734 2744 2754 
2060 2760 2771 2781 
2080 2798 2808 
2100 Fwd C. G. Limits 2825 2835 
2120 I I 2851 2862 
2140 I I 2889 
2160 2916 
2165 NOTE 2923 
2180 Moment/100 is used in lieu of Moment/1000 
2200 
2220 Blank spaces are beyond approved 
2240 C.G. limits . 
2260 
2280 I 1 I 

3- 12 

0 

.. 

23 . 3% 24. 1% 
MAC MAC 

(135. 5) (136. 0) 

2304 2312 
2331 2339 
2358 2366 
2385 2394 
2412 2421 
2439 2448 
2466 2475 
2493 2502 
2520 2530 
2547 2557 
2575 2584 
2602 2611 
2629 2638 
2656 2666 
2683 2693 
2710 2720 
2737 2747 
2764 2774 
2791 2802 
2818 2829 
2846 2856 
2873 2883 
2900 2910 
2927 2938 
2934 2944_ 
2954 2965 
2981 2992 
3008 3019 

3046 
3074 
3101 



• 

) Sheet 2 of 2 

Gross 25.0% 
Weight ~AC 
(lbs. ) (136. 5) 

1700 2321 
1720 2348 
1740 2375 
1760 2402 
1780 2430 
1800 2457 
1820 2484 
1840 2512 
1860 2539 
1880 2566 
1900 2594 
1920 2621 
1940 2648 
1960 2675 
1980 2703 
2000 2730 
2020 2757 
2040 2785 
2060 2812 
2080 2839 
2100 2867 
2120 2894 
2140 2921 
2160 2948 
2165 2955 
2180 2976 
2200 3003 
2220 3030 
2240 3058 
2260 3085 
2280 3112 
2300 3140 
2320 3167 
2340 3194 
2360 
2380 
2400 

T~55-1510-202-10 

CENTER OF GRAVITY TABLE L-19E AND TL-19E (CONT) 

~oment/100 

25.9% 26.7% 27.6% 28.4% 
~c ~AC MAC MAC 

(137. 0) (137. 5} (138.0) (138. 5) 

2329 2338 2346 2355 
2356 2365 2374 2382 
2384 2393 2401 2410 
2411 2420 2429 2438 
2439 2448 2456 2465 
2466 2475 2484 2493 
2493 2503 2512 2521 
2521 2530 2539 2548 
2548 2558 2567 2576 
2576 2585 2594 2604 
2603 2613 2622 2632 
2630 2640 2650 2659 
2658 2668 2677 2687 
2685 2695 2705 2715 
2713 2723 2732 2742 
2740 2750 2760 2770 
2767 2778 2788 2798 
2795 2805 2815 2825 
2822 2833 2843 2853 
2850 2860 2870 2881 
2877 2888 2898 2909 
2904 2915 2926 2936 
2932 2943 2953 2964 
2959 2970 2981 2992 
2_!J66 2977 2988 2999 
2987 2998 3008 3019 
3014 3025 3036 3047 
3041 3052 3064 3075 
3069 3080 3091 3102 
309§ 3108 3119 3130 
3124 3135 3146 3158 
3151 3162 3174 3186 
3178 319U 3202 3213 
3206 3218 3229 3241 
3233 3245 3257 3269 
3261 3272 3284 3296 
3288 3300 3312 3324 

Fwd C. G. Limits 

NOTE 

~oment/100 is used in lieu of Moment/1000. 

Blank spaces are beyond approved 
C.G. limits. 

29.3% 30.2% 
~c ~c 

(139. 0) (139. 5) 

2363 2372 
2391 2399 
2419 2427 
2446 2455 
2474 2483 
2502 2511 
2530 2539 
2558 2567 
2585 2595 
2613 2623 
2641 2651 
2669 2678 
2697 2706 
2724 2734 
2752 2762 
2780 2790 
2808 2818 
2836 2846 
2863 2874 
2891 2902 
2919 2930 
2947 2957 
2975 2985 
3002 3013 
3009 3020 
3030 3041 
3058 3069 
3086 3097 
3114 3125 
3141 3153 
3169 3181 
3197 3208 
3225 3236 
3253 3264 
3280 3292 
3308 3320 
3336 3348 

Aft C. G. Limits 

Chapter 3 
Section III 

31.0% 
~c 

(140. O) 

2380 
2408 
2436 
2464 
2492 
2520 
2548 
2576 
2604 
2632 
2660 
2688 
2716 
2744 
2772 
2800 
2828 
2856 
2884 
2912 
2940 
2968 
2996 
3024 
3031 
3052 
3080 
3108 
3136 
3164 
3192 
3220 
3248 
3276 
3304 
3332 
3360 

3-13 
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ITEMS 

We ight Empty (L-19E) 
Pilot & Chute 
Obse rve r 
Fuel 
Normal 

L-19E (21 Gal) 
Trapped (.17Gal)(Norm.) 
Trapped (. 34Gal )(Max.) 
Max. (42 Gal) 

Oil 
Engine 
Trapped 

Cargo 
Misc. 

TOTALS 

ITEMS 

Weight-Empty {TL-19E) 
Student Pilot & Chute 
Instructor & Chute 
Fuel 
Normal 

(18. 83 Gal) 
Trapped (. 17 Gal ) 
Maximum(42 GaU 
Trapped (. 34 Gal) 

Oil 
Engine 
Trapped 

Cargo 

TOTALS 

TM55- 1510-202-10 

TYPICAL SERVICE LOAD CONDITIONS , L-19E 

ARM TRAINING FERRYING 
WT MOMENT/ 100 WT MOMENT/ 100 

134. 0 1614 2163 1614 2163 
136 200 272 200 272 
177 200 354 

144 126 181 
142 1 1 
142 2 3 
144 252 363 

85 19 16 19 16 
85 3 3 3 3 

165 
165 

2163 2990 2090 2820 
ARM 138.2 ARM 134.9 

NOTE 
Momenl/100 is used in lieu of Moment/1000 

TYPICAL SERVICE LOAD CONDITIONS , TL-19E 

ARM TRAINING FERRYING 
WT MOMENT/ 100 WT MOMENT/ 100 

133.8 1629 2179 1629 2179 
136 200 272 200 272 
177 200 354 

144 113 163 
142 1 1 
144 252 363 
142 2 3 

185 19 16 19 16 
185 3 3 3 3 
165 

2165 2988 2105 2836 
ARM 138.0 ARM 134.7 

NOTE 

In training mission, TL-19E fuel load is limited to 18. 83 gallons. 

3 - 14 

(J 

MAXIMUM MISSION 
WT MOMENT/ 100 

1614 2163 
200 272 
200 354 

2 3 
252 363 

19 16 
3 3 

100 165 
10 17 

2400 3356 
ARM 139.8 

MAXIMUM MISSION 
WT MOMENT/ 100 

1629 2179 
200 272 
200 354 

252 363 
2 3 

19 16 
3 3 

95 157 

2400 3347 
ARM 139.5 



) 

!
INCHES ABOVE HORIZONTAL 

REFERNECE DATUM 

INSTRUMENT 
(STUDENT PILOT) 

T~55- 1510-202-10 

CHART E, LOADING DATA TL-19D 

AIRCRAFT DIAGRA~ 

FUSELAGE WIDTII: 3.78 FT. 
FUSELAGE DEPTH: 5.24 FT. 

t:iAK ~~~N8~ I 
UFT TUBE I 

I 

I 
' --+--r----------WEIGIIJNG DIMEKSION .. D .. • ---------<:o-1
1 

~----DIIoiEINSION .. E .. • 

J:::+'-------------f--------Dil\IENSION 'T' ·----------------- +-1 

~ 
:> 

~ 
... 
u z ... 
n: ... 
IL ... 
n: 

ENGINE MOUNTI 
POINTS 

CABIN 

I 
"!~ 
:l:o. 

"' 
~ ~ ~ 

., 
'-: 

~ ~ ... ~ 

~ ., ... ~ 

< 
1--

"' 

"! 

~ 
< 1--

"' 

Chapter 3 
Section ITI 

RUDDER TAB 

• MEASURE DIMENSIONS .. B .. AND ' ll .. DUR­
ING WEIGJfiNG. USING THESE ACTUAL 
DIMENSIONS AND nG POINT DIMENSION 
'T' DETERMINE .. E .. AND .. F .. 

ELEVATOR IIJNGE UNE 
(STA. 231.4) 

FOR CHECKING PURPOSES, APPROX. 
DIMENSIONS .. E .. AND .. F .. FOR VARIOUS 
LOADS ARE GIVEN IN THE TABLE AT 
THE BOTTOM OF T HIS PAGE. 

LANDING LIGHTS 

100 

AILERON tn~GE UNE 
2.9 .. AFT OF EDGE 
OF UPPER WING SKIN 

~I!\CHES AFT OF REFERENCE DATUM 

200 ~ 300 

~oment/ 100 is used in lieu of ~oment/1000 

3- 15 
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TM55-1510-202-10 

TL-19D 

*FUEL LOADING TABLE/TANK CARGO LOADING TABLE- STUDENT 
PILOT'S SEAT 

GALLONS WEIGHT MOMENT/100 
(LBS) (VjifJ 1 ~tNJ WEIGHT MOMENT/ 100 

(LBS) (ARM 182) 

1 6 9 10 18.2 
2 12 17 20 36.4 
3 18 26 30 54.6 
4 24 34 40 72.8 
5 30 43 50 91.0 

6 36 52 60 109.2 
7 42 60 70 127.4 
8 48 69 80 145.6 
9 54 78 90 163.8 

10 60 86 100 182.0 

11 66 95 110 200.2 
12 72 104 120 218.4 
13 78 112 130 236.6 
14 84 121 140 254.8 
15 90 130 150 273.0 

16 96 138 160 291.2 
17 102 147 170 309.4 
18 108 156 180 327.6 
19 114 164 190 345.8 
20 120 173 200 364.0 

21 126 181 

CAPACITIES 
TANK GALLONS CREW LOADING TABLE 

MAIN (Left Wing) 21 
AUXILIARY (Right Wing) 21 WEIGHT ARM 

(LBS) (in. aft datum) MOMENT/ 100 

Pilot 200 136 272 
OIL LOADING TABLE Student 200 182 364 

Pilot 
GALLONS WEIGHT 

MOMENT/ 100 (LBS.) 
ARM 85.0 

1.0 8 7 
2.0 15 13 
2. 5 19 16 

CAPACITIES 
TANK GALLONS 

Engine 2. 5 

*Full tanks with specification MIL-F-5572 gasoline at 6. 0 lbs. / gal. 

NOTE 
Moment/100 is used in lieu of Moment/1000 

3-16 
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Sheet 1 of 2 
Gross 21. 6% 
Weight MAC 
(lbs.) (134. 5) 

1700 2286 
1720 2313 
1740 2340 
1760 2367 
1780 2394 
1800 2421 
1820 2448 
1840 ·2475 
1860 2502 
1880 2529 
1900 2555 
1920 2582 
1940 2609 
1960 2636 
1980 2663 
2000 2690 
2020 27 17 
2040 2744 
2060 2771 
2080 2'1~8 
2100 2824 
2120 
2140 
2160 
2180 
2200 
2220 
2240 
2260 
2280 
2300 
2320 
2330 
2340 
2360 
2380 
2400 

) 

TM55- 1510-202-10 

CENTER OF GRAVITY TABLE T L -19D 

Moment/100 
21. 7% 22.1% 22.4% 22. 8% 23. 1% 
MAC MAC MAC MAC MAC 

(134. 6) (134. 8) (135. 0) (135. 2) (135. 4) 

2288 2292 2295 2298 2302 
2315 2319 2322 2325 2329 
2342 2346 2349 2352 235·:. 
2369 2372 2376 2380 2383 
2396 2399 2403 2407 2410 
2423 2426 2430 2434 2437 
2450 2453 24 57 2461 2464 
2477 2480 24 84 2488 2491 
2504 2507 2511 2515 2518 
2530 2534 2538 2542 2546 
2557 2561 2565 2569 2573 
2584 2588 2592 2596 2600 
2611 2615 2619 2623 2627 
2638 2642 2646 2650 2654 
2665 2669 2673 2677 2681 
2692 26g6 2700 2704 2708 
2719 2723 2727 2731 2735 
2746 2750 2754 2758 2762 
2773 2777 2781 2785 2789 
2800 2804 2808 2812 2816 
2827 2831 2835 2839 2843 
2854 2858 2862 2866 ·2870 

2885 2889 2893 2898 
29 16 2920 2925 
2943 2947 2952 

2974 2979 
300 1 3006 

3033 

NOTE 
Moment/100 is used in lieu of Moment/ 1000 

Blank spaces are beyond approved C.G. limits 

23. 8% 
MAC 

(135. 8) 

2309 
2336 
2363 
2390 
2417 
2444 
2472 
2499 
2526 
2553 
2580 
2607 
2635 
2662 
2689 
2716 
2743 
2770 
2797 
2825 
2852 
2879 
2906 
2933 
2960 
2988 
30 15 
3042 
3069 
309~ 

Chapte r 3 
Section III 

24. 1% 
MAC 

(136. 0) 

2312 
2339 
2366 
2394 
2421 
2448 
2475 
2502 
2530 
2557 
2584 
2611 
2638 
2666 
2693 
2720 
2747 
2774 
280_~ 
2829 
2856 
2883 
29 10 
2938 
2965 
2992 
3019 
3046 
3074 
3101 
3128 

3- 17 
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Section III 

Sheet 2 of 2 
Gross 
Weight 
(lbs . ) 

1700 
1720 
1740 
1760 
1780 
1800 
1820 
1840 
1860 
1880 
1900 
1920 
1940 
1960 
1980 
2000 
2020 
2040 
2060 
2080 
2100 
2120 
2140 
2160 
2180 
2200 
2220 
2240 
2260 
2280 
2300 
2320 
2330 
2340 
2360 
2380 
2400 

3-18 

24.5% 
MAC 

(136 . 2) 

2315 
2343 
2370 
2397 
2424 
2452 
2479 
2506 
2533 
2561 
2588 
2615 
2642 
2670 
2697 
2724 
2751 
2778 
2806 
2833 
2860 
2887 
2915 
2942 
2969 
2996 
3024 
3051 
3078 
3105 
3133 
3160 
3173 

0 

TM55-1510- 202-10 

CENTER OF GRAVITY TABLE TL-19D (CONT) 

Moment/ 100 
25.2% 25.9% 26. 7"/o 27.6% 28. 4% 29.3% 31.0% 
MAC MAC MAC MAC MAC MAC MAC 

( 136. 6) (137.0) (137. 5) (138. 0) ( 138. 5) (139. 0) (140. O) 

2322 2329 2338 2346 2354 2363 2380 
2350 2356 2365 2374 2382 2391 2408 
2377 2384 2393 2401 2410 2419 2436 
2404 2411 24~0 2429 2438 2446 2464 
2431 2439 2448 2456 2465 2474 2492 
2459 2466 2475 2484 2493 2502 2520 
2486 2493 2503 2512 2521 2530 2548 
2513 2521 2530 2539 2548 2558 2576 
2541 2548 2558 2567 2576 2585 2604 
2568 2576 2585 2594 2604 26 13 2632 
2595 2603 2613 2622 2631 2641 2660 
2623 2630 2640 2650 2659 2669 2688 
2650 2658 2668 2677 2687 2697 2716 
2677 2685 2695 2705 2715 2724 2744 
2705 2713 2723 2732 2742 2752 2772 
2732 2740 2750 2760 2770 2780 2800 
2759 2767 2778 2788 2798 2808 2828 
2787 2795 2805 2815 2825 2836 2856 
2814 2822 2833 2843 2853 2863 2884 
284 1 2850 2860 2870 2881 2891 29 12 
2869 2877 2888 2898 2908 2919 2940 
2896 2904 2915 2926 2936 2947 2968 
2923 2932 2943 2953 2964 2975 2996 
2951 2959 2970 2981 2992 3002 3024 
2978 2987 2998 3008 3019 3030 3052 
3005 3014 3025 3036 3047 3058 3080 
3033 3041 3053 3064 3075 3086 3108 
3060 3069 3080 3091 3102 3114 3136 
3087 3096 3108 3119 3130 3141 3164 
3114 3124 3135 3146 3158 3169 3192 
3142 3151 3163 3174 3185 3197 3220 
3169 3178 3190 3202 3213 3225 3248 
3183 3192 3204 3215 3227 3239 3262 
3196 3206 3218 3229 3241 3253 3276 
3224 3233 3245 3257 3269 3280 3304 

326 1 3273 3284 3296 3308 3332 
3288 3300 3312 3324 3336 3360 

NOTE 
Moment/ 100 is used in lieu of Moment/1000 

Blank spaces are beyond a pproved C. G. limits 
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T~55-1510-202-10 Chapter 3 
Section Ill 

TYPICAL SERVICE LOAD CONDITIONS, TL-19D 

TRAINING FERRYING 
ITE~ AR~ 

WEIGHT ~O~ENT/100 WEIGHT ~O~ENT/10~-

Weight Empty (TL-19D) 135.4 1703 2306 1703 2306 

Pilot & Chute 136 200 272 200 272 

Student Pilot & Chute 182 200 364 

Fuel 
Normal 

TL-19D (21 Gal) 144 126 181 

Trapped (. 17 Gal) 144 1 1 1 1 

~ax. (42 Gal) 144 252 363 

Oil 

Engine 85 19 16 19 16 

Trapped 85 3 3 3 3 

TOTALS 2252 3143 2178 2961 

AR~ 139.6 AR~ 135 .95 

NOTE 
~oment/100 is used in lieu of moment I 1000 

General Dimensions 

Wing Span 
Length • 
Height (~ax. ) 
Wheel Base . 
Tread (at gross weight) 

~ISCELLANEOUS DATA 

Centroids of Load Items (Inches Aft Datum) 

P ilot 
Student P ilot 
Oil 
Fuel 

Basic Weight 

Distance Aft of Datum Line (Inches) 

Center of Gravity at Basic Weight 
Cent er-Line of ~ain Wheels at Basic 

Weight 
Center-Line of Tail Wheel At Basic Weight 

(Weight and dimensions are approximate) 

432 in. (36. 0 ft. 0 in.) 
309. 5 in. (25 ft. 9. 5 in.) 

90 in. ( 7 ft . 6 in. ) 
234. 6 in. (19 ft. 6. 6 in.) 
90. 5 in. ( 7 ft. 6 . 5 in.) 

136 
182 
85 

144 

1707 lbs. 

. 135. 4 
117.5 

347.3 

3-19/ 3- 20 
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CHART "A", FORM DD-36SA, BASIC WEIGHT CHECK LIST 

The sample Basic Weight Check Lists contained herein 
are t o be used ONLY AS A GUIDE in preparing check 
lists for individual aircraft of these series. If no other 
basic weight check list is available, a complete inven­
tory of all equipment in the aircraft must be made and a 
check mark placed in the proper column on a new set 
of basic weight check list pages. 

4-1 



""' I 

"" 

CHART A-BASIC WEIGHT CHECK LIST 

PAGE 1 OF 3 PAGES I AIRPLANE MODEL L-19A and TL-19A SERIAL NUMBER (Sample Only) 

1- Q: 1/ 
z w 
w ID 

~0:::!: WEIGHT ARM MOMENT ITEMS AND LOCATION 
Cl:z::::l (Grouped by Compartment) <l:<tz 
Q. :::!: 
:::!: w 
0 1-u -

A. F.nuinP rnmn::lrtmPnt (0" - 100") 

A-1 Tran~d Oil 3 82 2.5 

B Cabin Comnartment (100" - 185") 

B-1 Batterv AN3154-1A 34 110 37.4 
B-2 Pilot's Headset (HS-33) 3 135 4.0 
B-3 Pilot 's Seat (Student 's Seat TL-19A} 10 139 13.9 
R-4 Fir,;,t Air! KH 2 139 2 8 
B-5 Pilot ' !': Saf~>tv Belt (B - 14)(Student's Tl -19A) 2 140 2 8 
B - 6 Pilot 's Shoulder Harness (G -1}(Student's TL-19A} 3 144 4. 3 
B - 7 Tranned Fuel 1 144 1.4 
R - R FirP F.rlinuni ,;, hpr fA-?0\ 7 145 10 ') 
B-9 Handbooks 10 145 14.5 
B - 10 *obrlin ~("R 'WO (WHh R"ttPriP<;) 38 150 57 0 
B - 11 Obse rve r 's Enll"ine Controls 2 156 3. 1 
R - 11 TnAt ru!'tor'!': F.no-inP rnntrnlA. Tl -1 QA ?. lfH> ~ ~ 

B-12 **Radio BC-1335 (SCR619) 24 171 41 0 
B-13 Receiver (ARC tvoe R-UM 7 177 12. 4 
B-14 Receiver (ARC type R-19) 6 177 10. 6 
B-15 t-*iReceive r (ARC tvne R -l5) 8 177 14 2 
B-16 Obse rve r 's Seat (Instructor's Seat TL - 19A) 8 116 14 1 
P._1'7 ()hc pruPr 1 <~ ~<>fPtu BPlt (B-14HinRtruC'tor 'R . Tl-19A 2 180 3.6 

*Ontional Eaui nment 
**Installed on overseas airl'raft ***Installed in nlac1 of R-19 Rec ~iver on lverseas air!' 

1/ Enter constant used below line. 

FOR USE IN AN 01-18-40 
RECORD OF CHECKING (Enter date) 

.... ... .. 
0 

> a: .... 
> ::::; .... 
0 

CHECK 
1 2 3 4 5 6 7 8 ... > z > > > > > > > > 

"""" .... a: .... a: .... a: .... a: .... a: .... a: .... a: .... a: 
""::E z ... z >- z >- z ... z ... z ... z ... z ... !!: c.. 5 ~ 5 ~ 5 ~ 5 ~ 5 ~ 5 ~ 5 ~ 5 ~ _, _ 
w :::> o g ii: <.> ii: <.> ii: <.> ii: <.> ii: <.> ii: <.> ii: <.> ii: <.> 

< ... < ~ < ... < ... < ~ < ~ < ... < ~ a: a: a: a: 
z .. z .. z .. z .. z .. z .. z .. z .. 
- :1: - :1: - :1: - :1: - :1: - :1: - :1: - :1: 

<.> <.> <.> <.> <.> <.> <.> <.> 

I 

aft 

NOTE: MomenUl OO is used throu&hout in lieu of MomenUlOOO 

Cl.l(') 

~ iif 
~"C 
0 "' 
;:I ~ 
.....,'1 

< c.> 

~ 
U1 
U1 
I 

...... 
U1 

5 
I 

"" 0 

"" I 
...... 
0 

• 0 



.1:>-
1 
w 

CHART A- BASIC WEIGHT CHECK LIST 

PAGE 2 OF 3 PAGES I AIRPLANE MODEL L-19A and TL - 19A SER IAL NUMBER 

1- a:: z w w CD 

~0:::!: WEIGHT ITEMS AND LOCATION a::z=> (Grouped by Compartment} <t ctz 
Q. :::!: 
:::!: w 
0 1-u -

B- 18 Dvnamotor (ARC tvoe D-10) 2 
B-19 Dvnamotor (ARC tvl"lf'> D - lOA) 2 
B-20 Transmitter (ARC fvoe T-llA) 3 
B-21 Transmitter (ARC tvne T - 13) 3 
a.:.?. ?. -1-Trans miHPr (ARC tvnP 'T'-11A) 3 

c Bal!l!al!e Comnartm~>nt (185" - 210") 

C-1 Obse r ver 's Headset (HS - 33Hlnst ructor's TL-19A) 3 
C-2 Observer's Shoulder Harness (G - 1) 3 
C - 2 Ins t ructor's Shoulde r Har nes s (TL - 19A) 3 
C-3 Tool Kit (Includes Jack Point) 4 
C- 4 Fus e lage Cabin Cover 11 
C-5 Engine Compa r tment Cover 10 
r...::-,; Mnnrin <T Kit 11 

D T ailcone Compartment (210" - 328") 

None 

F. F. l"Yl n<>nn<> .,., 

NnnP 

+Installed in olace of Transmitter T -13 on oversea~ air c r aft 
1/ Enter constant used below line·. 

(Sample Only) 

11 

ARM MOMENT 

100 

181 3. 6 
181 3 f\ 

183 5. 5 
183 5 !i 

183 5 !i 

186 5~ 
198 5. 9 
19 8 5. 9 
200 8.0 
200 22.0 
200 20. 0 
200 22 0 

._./ 

FOR USE IN AN 0 1-18-40 
RECORD OF CHECKING (Enter date} 

"' ~ 
0 

> a: 
"' > :::; 
UJ 
0 

CHECK 

1 2 3 4 5 . 6 7 8 ... z > > >- > >- > > > 
UJ w a: "' a: w a: UJ a: ..,a: "' a: UJ a: UJ a: 
:::!! z ... z ... z ... z ... z ... z ... z .... z ... 
CL. s ~ s ~ s ~ s ~ s ~ s ~ s ~ s ~ 3 
a ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~ 0 ~0 
UJ < ... < ~ < ... < ~ < ... < ::r < ... <~ a: a: a: a: 

z "" z "" z "" z "" z ""' z ""' z ""' z ""' - :X: - :X: - :X: - :X: - :X: - :X: - :X: - :X: 
0 0 0 0 0 0 0 0 

NOTE: Moment/100 is used throughout In l:c" o! Mr.rr.en!IIGOO 

'"'3 
~ 
t11 
t11 
I 
~ 
t11 
~ 
0 
I 

N 
0 
N 
I 
~ 
0 

(f)() 
CD ::r 
(") !>' 
:::1'0 
0 ... 
::l CD 
....., '"1 
<: W 



,:.. 
I 

,:.. 

CHART A-BASIC WEIGHT CHECK LIST 

PAG£3 OF3 PAGES j AIRPLANE MODEL L-19A and TL-19A SERIAL NUMBER 

1- c:: z w w aJ 

~0::0 ITEMS AND LOCATION WEIGHT 
c:: z::l (Grouped by Compartment) <t<tz 
a_ ::!!: 
::!!: w 
0 1-u -

R Outside Fuselage 

R-1 Ski-LPft (FPriPral A-2500\ 26 
R-2 Ski -Rie:ht (Federal A-2500) 26 
R-3 Axle_& Bolts - Left 2 
R-4 Axle & Bolts - Rie:ht 2 
R-5 Wheel Assemblv -Left 18 
R-6 Wheel Assembly -Right 18 
R-7 Sorine: - Main Gear - Left 33 
R-8 Sorine: - Main Gear - Right 33 
R-9 Float Gear -Complete Instl. 

Edo Model 44 -2425 325 
R-10 Bomb Rack -Type S-2 - Left 7 
R-11 Born b Rack - Tvoe S - 2 - Rie:ht 7 
R-12 AntPnna - Loon (ARC Tvoe l-10) 2 
R-13 Auxiliarv F ins - Seaolane 8 
R-14 T;til WhPPl SnrinP" & YokP 9 
R-15 Ski -Tail (F PriPral AT-1500A) 4 
R-16 Tail Wheel & Tire 4 

w Wing 

None 

1/ Enter constant used below line. 

(Sample Only ) 

1/ 

ARM MOMENT 
100 

113 29. 4 
113 29.4 
118 2.4 
118 2.4 
118 21.2 
118 21.2 
122 40. 3 
122 40.3 

140 455 . 0 
145 10.2 
145 10.2 
240 4 8 
328 26 . 2 
339 30 . 5 
345 14 ?. 
348 13. 9 

FOR USE IN AN 01-1 8-40 
RECORD OF CHECKI NG (Enter date) 

CHECK 
1 2 3 4 5 6 7 8 

>- >- >- >- >- >- >- >-
w a: w a: w a: a: ... a: ... a: a: w a: 
z >-- z >-- z >-- >-- z >-- z >-- >-- z >--
S IE s iE <t z IE S iE s z ~ s ~ __. ... w 
g, c..> g, c..> g, c..> c..> a. c..> a. c..> (.) ~ (.) a: a: 
;;: >-- ~ ~ ;;: >-- ~ <t ~ <C >-- ~ < ~ a: a: a: 
z .. z <t z <t <t z .. z .. <t z .. 
- J: - J: - J: J: - J: - J: J: - J: 

c..> c..> c..> c..> c..> c..> c..> c..> 

I 

I 

NOTE: Momenu 100 is used throughout in l:e;, o! MomenU !COO 

____. 

Cll() 

~ ~ a:'O 
0 ..... 
;:l m 

'1 

<~ 

1--,3 
s:: 
ell 
ell 
I ,__. 

c.n ,__. 
0 
I 

N 
0 
N 
I ,__. 

0 

IC 0 



..,. 
I 

tJ1 

CHART A - BASIC WEIGHT CHECK LIST 

PAGE o F PAGEs L- Instrument Trainer 1 3 J IRP LAHE hlOOEL 19A SE RIAL NUMBER 

1- a: 
z .... .... "' ITEMS Ao~D L OCATION 
i! 0 ~ ( Grouped by Co•p•rt•en t ) WEI GHT 
a: z z 
< < 
0.. :::;: 
:::;: .... 
0 .... 
u -

A Erunne r.omrua..rtment lO" - 100") 

A-1 Traooed Oil 3 

B C.abin ~omnartmP.nt (t 00" - 1 85") 

B-1 __B_~rv AN3154-1A 34 
B-2_ .Pilot's Headset fHS-33) 3 
B-3 Pilot's M te rophone (T _: 17B) 2 
B-4 Pilot's Seat 10 
B-5 First Aid_Kit 1 
B-6 Pilot's Safetv Belt lB-14) 2 
R-'7 l>Hnt'Q ShouldP.r Harness fG-1) 3 
R-R Tranced Fuel 1 
B-9 F i re -Exttnlruisher fA-20) 7 
B-10 Handbooks 10 
B-11 C'l< Pilot's Jnstr. Panel Jnstl 21 
B-12 Air _Filter 2 
B-13 St:u!ient EUQt' s Erudne Cvuu-uls 4 
R-14 ShuiPnt 1>11nt' Q 'l'l'"hn 'l'~h Tn.:~tl 1 
B-15 Ree~r (ARC Tvn~llA) 7 
B-16 Rece~ver lARC Tvoe R-191 6 
B-17 Dvnamoto r (ARC. _Tvne_ll:-:10) 2 
R-1 8 __ --~a motor (A Rr 'l'vnP n-10-.\\_ 9 

11 f.nt ~ r c~ns t ant u~ ed below l i ne. 

(Sample Only) 

1/ 

ARM 
MOMENT 

100 

82 __ 
f- 2 5 

110 37 4_ 

135 4 0 
135 2 7 
139 13 9 
139 1.4 
140 2 8 
144 4 3 
144 1.4 
145 10 2 
145 14 5 
158 33 2 
158 3 2 
166 6 6 
1 '7'7 1 R 
17"L 12 4 
177 10 6 
181 3 R 
1 A1 3 R 

-
F~R USE IN AN 0 1· 18•40 

RECORD OF CHEC~~NG ( En t er dftte ) 

w .... .. 
0 

,. 
0: ... 
> -
..J ... 
0 

CHECK 

I 7. 3 4 5 li 7 8 .... 
>-z ... ~ w 1;; ~ ~ "' t 

,. 
,. : 1"" 

o:.., w 
"' "' ... "' 'li .... 'li ~ ... ~ ~ ~ ;:: r ,.. ~ ~ ~ > .. t. ~ ..J z ..J z ..J z .. z 

~ rl ~ ::;; ..J ..J w .. 0. w .. "' .. u c. 
"' o ~ u 0: 0: :: u !. u ~ t.: u e ':J 
o.., ~ ~ < ! ~ .. .... .. .. ... .. ... .. .... 

z tr z ~ z ~ z "' z "' <' - 0: 

- ~ - - .. - ~ < - .. 
- r :r :r - :r 

u u ..; v ~· " 

--

I 

! 

I 

• 0 

>-i 
~ 
tJ1 
tJ1 
I ,_. 

tJ1 ,_. 
0 
I 
t-.:1 
0 
t-.:1 
I ,_. 
0 

Ul() 

~iG 
:::!:'0 
0 ...... 
;:I (I) 

"1 ....... <c.> 



~ 
I 

0> 

CHART A - BASIC WEIGHT CHECK LIST 

j [AI APLANE NODEL 
PAGE 2 oF S PAGEs L- 19A Instrument Trainer 

SE RIAL ~jUNOEA 

1- a: 

ffi "' "' ITEMS A/'10 LDCATI ON 
i! 0 ~ (Grouped by Co•part•ant) WE I GHT 
~ :l z 
a.. :;,; 
:;,; "' 0 1-
u -

U-10 .... ... PM'a ~P~t 1'7 
u _,n ~huiPnt "D41n•' a ~-.1 . • ~ Ua 1t lU- 1.4\ , 

R'-21 T'Ml ... ., .•. u. (A Ri"' -Tvn"" T - 'f1 A-\ ~ 
'R- ' ' T'Mlna fA.'Rr ~ T-1~\ ~ -
r. u ................. r'nmi'\Sl~hnl'>nt (185" - 210") 

f" - 1 f"nP+a4n Tnat!:lll!:IHnn .4 
(" _., ~h1rlPnt Pilnt' a 'RI'>~rlal'>t ('R~-~~\ ~ 
r._~ ~tnrlant Pfl~' a 'Mil' ~ ; IT-..:17'R\ ~ 

r -4 ~.tf.,.nt Pilnt'"G ~P~ 'R~~PAA fG-1)__ ~ _j. ___ s;;_ 
Tnnl Kft frn,.lnrlaa .T~l'k Pnfnt\ " C - R F'u.APlaJte ~ rnv~l" 11 

r _.., li' ... .....a ... ...,. -(""nmn!:l ...tm l'>nt ("" . 10 
r . a '• -... In"' v-~~ 11 r. _a Rarl4n _"'ur_1'2'2~ (QI'"'RR1Q\ '-4 
n Tsa:tlt'nnl'> f"nmna...tmant (~1 0" - ~~All\ 

NonP. 

li! .., 
•Goft'A 

- .... 

NonP. 

11 Enter con eten t uaed bel ow lin e. 

(Sample Only) 
1/ 

ARM MOMENT 

100 

1A~ ~n o 
1D".l ~ ,., 
1A~ " ~ -
1A~ !i !i 

1AR '7 .4 
1AR " R 
1AR ~ '7 
1QA " Q-
~00 A n-
~00 ~,. n 
200 -.,-n n 
f)00 .,., 0 

'-n'- .iA " 

FOR USE IN AN 0 1 · 18· 4 0 

RECORD OF CHECKI NG ( Enter date ) 

... ... 
"' 0 

,.. 
0: ... 
> 
.... ... 
0 

CHECK ~ 

-· - -r--· -
I 2 3 4 5 6 7 8 ... 

>z ... ;:: w ~ ... 1: a..: ~ .., ,.. > ~ ,.. ... ,.. "'"' "'::r ~ ... :( .... i .... :( .... :( ~ :: ~ ~ ~ ~ !~ .... z t. ~ ~ 5 
.... z .... z z .... 

-'::> .. ... .. ... .. ... ... .. LiJ i \a. 

"'o ~ u 0: u " u ~ u u ~ u ~ u 0 ... 

"' .... c .... "' c .... "' .... ... "' ... "' .... z 0: :>: 0: z - 0: z "' 0: z ~ 2': 0: 

- ~ - ~ = c - "' "' - "' - .. 
:r 3 :r :z: :r ..., . ..., 
"' v v v - · 

--' 

' I 

I 

I 
I 

Cl.l (") 

~i 
p:'C 
c .... 
;:l (I) 
...,"1 
<: c.o 

>-3 
~ 
CJ1 
CJ1 
I 

...... 
CJ1 
...... 
0 
I 
N 
0 
N 
I 

...... 
0 

0 0 



~ 
I 

-.J 

CHART A - BASIC WEIGHT CHECK LIST 

; , .. RPLANE MOOE L gA 
PAGE 3 o F 3 PAGEs L-1 Instrument Trainer 

SE•IAL NUMBE• 

>-- 0:: 
z w 
w "' ITEMS A~D LOCATI ON 
~ 0 ~ WE I GH T (Gro uped by Co•p•rtment) 
0:: z z 
< < 
0.. ~ 

" w 
0 >--
u -

R Onb1ide 'FttAelaire 

R .1 Ski - T .eft lli'orl"'"1"21 A- ')!;On\ ')R 

R-') ~ld - Riuht. /li'orlo.,.~ 1 A -'-"00\ ?.R 
R-~ ATlo 1. Rnlt~ - T.ofi ?. 
R-.4 ATlo il. 'RnltQ - Riuht 2 
R-" Whool AQQ.ornhlv - T.ofi 1A 
_R~ Wbeel Assembl~ - Bight 18 

R-'7 ~nrinu - M~in tiear - Left ~~ ---R-A ~pring - Main Gear - Bight 
R-Q Float ~GP.ar - ComnlP.tP. Tnstl Edo 

Mnrlol 44-'-42!; ~2!; 

R-10 'Rnrnh Ral"lr - Tvpe S-2 - T.eft 7 
R-11 Romh Rack - Tvne ~ Rt~ht 7 
R-12 AntPnna - T.nnn'fARr. Tvne i.-10\ 2 
R-1~ Anxillarv FinA - Seanlane A 
R-14 T~ilwhP;l Snrinu fl. Vnke Q 
R-1 I; Sld - rr~n ti;oorlo";.~t AT-1500A\ 4 
R-1R Tailwheel Rr. Tire 4 

w Winu 

'N'nno 

1/ Enter constant used belo• line. 

(Sample Only) 
1/ 

ARM MOMENT 

100 

----

11 ~ --f-
')Q .4 

11 ~ 20 4 
11 A 2 4 
11A ?. 4 
11A 21 ?. 
118 21 2 
122 40 3 
122 40 3 

140 455 0 
i45 10 2 
145 10 2 
21!\ 4 ~ 
32A 2R 2 
~~Q ~0 5 
345 14 2 
348 13.9 

-- - --

...._/ 

FOR USE IN AN 01·18·40 

RECORD OF CH ECKI NG ( Enter date ) 

... ... 
~ 
0 

>-.. 
"' > -
...J 

"' 0 

CHECK 

I 2 3 4 5 6 7 8 ... 
>- z ... ~ ... ~ >-..... ... 1;: ... ~ ... >- >- "' >- ... 
"" :r ~ ... ~ ... :f ... ~ ~ ~ ~ :!: ~ ~ ~ ~ > Q. 

:3; i ~ ...J z ~ ~ ...J z ...J - z ...J 
- ...J ~ .. "' .. ... .. ... ... .. "' .. '"a ~ u ~ u .. :: u ~ u u ~ u :: u o.., 

~ ... < ... .. ~ ... ~ ~ ... .. ... ~ ... 
z .. 2" .. :: ~ ~ z a .. z 

~ = 
.. 

- ~ - ~ - ~ ~ - < ::r ::r % 
u u •.> .J u u " 

-f-

-- -~~--- -- -

• 

I 

' 
I 

>-3 
~ 
()'I 
()'I 
I ..... 

()'I 

..... 
0 
I 
N 
0 
N 
I ..... 

0 

(/)(') 

a~ 
-'t:l 
o~ 
;:I (1) 

...,.'1 

<w 



"'" I 
<X> 

CHART A-BASIC WEIGHT CHECK LIST 

PAGE 1 OF 2 PAGES I AIRPLANE MODEL L-19E and TL-19E 
SERIAL NUMBER 

I- 0:: z L1J 
L1J CD 

~a:. ITEMS AND LOCATION WEIGHT 
o::z=> (Grouped by Compartment) <<z 
0... :::0 
:::0 L1J 
0 I-u -

A Engine Comoart ment (0" - 100") 
A-1 Tranned Oil 3 

B Cabin Comoartment (100" - 185") 
B-1 Batterv 34 
R-?. Pil nt 1.<: SP:lt (StnrlPnt1 ,::; 'T'T -1 QF.) 10 
R~ Pilnt 1,::; S:!fPtu 'RPlt (Mn-1 \'"' '"' 'T'T-1QF.) ?. 
B-4 C'nntl"nl P<on.;.l· {S'R-327) 2 
B-5 Sismal Di~trihntinn PanPl (SB-~2Q) 2 
'R-1\ Pilnt',::; ShnnlrlPr H:lrnp,::;,::; iG-1HStnrlPnt',::; 'T'T -1'QF.) ?. 
B-7 Tranned Fuel 2 
B-R Fire Extine:uisher (A-20) 7 
B-9 Handbooks 4 
B-10 Control Panel (SB-327) 2 
.8-11 Junction Box (J -15A) 3 
B-12 Sie:nal Distribution Panel (SB-329) 2 
B-13 Receiver - Transmitter (RT -294) 14 
B-14 Conilot's Seat (Instructor's Tl -19E) 8 
B-15 Conilot's Safe tv Belt (MD-1Hinstructor's TL-19E) 2 
B-16 Kever Unit (KY -149) 2 
B-17 Receiver (R-19) 6 
B-18 RPI"PiUP r (R -llA) 6 
B - 19 Transverter (TV -10) 5 
'R-?.0 C'nnilnt',::; ShnnlrlPr R'"' """'a" (G-1)(Inc::t .. , "tnr's 

TL-19E) 2 

1/ Enter constant used below line. 

(Sam ple Only) 

11 

ARM MOMENT 

100 

85 2.6 

110 37.4 
1~Q 1~ a 
140 ') Q 

141 ?. A 
141 ?. Q 

144 ?. a 
142 2.8 
145 102 
145 5. 8 
168 3.4 
173 5. 2 
175 3.5 
175 24.5 
176 14 1 
178 3.6 
177 3.5 
178 10. 7 
178 10 7 
178 8 Q 

183 3.7 

FOR USE IN AN 01-18-40 
RECORD OF CHECKING (Enter date) 

.., 
1-
<( 
0 

>-a: .., 
> :::; .., 
0 

CHECK 

1-
1 2 3 4 5 6 7 8 

z >- >- >- >- >- >- >- >-.., .., a: w a: .., a: .., a: .., a: .., a: .., a: .., a: 
::E z 1- z 1- z 1- z 1- z 1- z 1- z 1- z 1-

!!: :5 ~ :5 ~ :5 ~ :5 ~ :5 ~ :5 ~ :5 ~ :5 ~ 
::> Q. 

'-' Q. '-' Q. '-' Q. '-' g; '-' Q. '-' g; o~u 0 a: a: a: a: a: .., -
~ :;t ~ < ~ < ~ < ::r < ~ < :r < ~ <( 

z <( z <( z <( z <( z <( z <( z <( z <( 
J: - J: - J: - J: - J: - J: - J: - J: 
'-' '-' '-' '-' '-' '-' '-' '-' 

NOTE: Moment! 100 is used throughout In l:eu of Moment! 1000 

--' 

Ul(j 

~ ~ 
0:"0 
Or+ 
::I (D 
.... "1 

<c.:> 

~ 
CJ1 
CJ1 
I 

...... 
CJ1 
...... 
0 
I 
t>:> 
0 
N 
I 

...... 
0 

1.. ~ 



""' I 
co 

-..._ -

CHART A - BASIC WEIGHT CHECK LIST 

·!A IRPLANE "00EL 
PAGE 2 OF 2 PAGES L-19E AND TL-19E 

S(A IAL NU .. 8£A 

1- "' z .., .., 
"' I TOolS AN 0 LOCA Tl ON 

~ 0 ~ WE I GHT (Grouped by Co•p•rt••nt) cr z z 
"' "' a.. ~ 
~ 

.., 
0 1-
u -

(' 'R~.ugagP. romnartment (185" - ~') 

C-1 Dynamotor (DY -1U7) tj 

C-2 Trans¥erter (TV - 10) 5 
C-3 Curtain Installation 3 
D Tailcon-e Compartment (210" - 328") 

D-1 Antenna (I.-10) 2 

E Empennage 

None 

R Outside Fusela~ 
t--

None 

T Outs ide .Tall cone 

None 

w Wine: 

None 

I / Enter con•t•n t u•ed be l ow l ine. 

(Sample Only) 
I I 

MOI.4ENT ARM 
100 

1H'l 11. 2 
189 9. 5 
210 6. 3 

240 4. 8 

-

__,.. 

FOR US£ INT. 0 1-IB-40 .AN 01- /B- 40 

RECORD OF CHECKING (Enter d•te ) 

~ ,_ .. 
0 

>-.. ... 
> -
-' ... 
0 

CHECK 

I 2 3 4 5 6 7 a ,_ 
>- z .. ~ ~ ~ ... >- ... ~ ... >- ... >- ... >- ... >- ... >-
... :1 ~ ,_ ~ I! i ,_ ~ I! ~ I! ~ :! ~ I! ~ I! ;: .. t. .3 t. ~ ~ ~ -' z -' z -' z -' z i ~ -':> .. ... .. ... .. ... .. ... 
"'o ~ u ~ u ~ u ~ u ~ u ~ u ~ u ~ u o.., .. ,_ .. .... .. .... .. .... .. ,_ .. .... .. ;:- .. .... 

z .. z .. z "' z "' z .. z "' z ii: ., .. - ~ - ~ - ~ - .. - g - ~ - ~ - ~ :z: u v u v u u u 

-

l.t 

~ 
U'l 
U'l 
I 

...... 
U'l 
...... 
0 
I 
l\.) 
0 
l\.) 
I 

5 

Cll(} 

~~ 
p;'O 
get 

'1 ..... <c.> 
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CHART A-BASIC WEIGHT CHECK LIST 

PAGE 1 OF 3 PAGES I AIRPLANE MODEL SERIAL NUMBER 

TL-19D (Sample Onlv) 
1- cr 11 
z w 
w CD 

~0~ m:MS AND LOCATION WEIGHT ARM 
crz;:) (Grouped by Compartment) <!<~:z 
a.. ~ 
~ w 
0 1-
(.) -

A Emnne Comoartment (0" -100") 
A 
A -1 "'Oil 3 85 

B Cabin Compartment (100~' -210") 

B-1 BattP.rv (AN3154-1A) 34 110 
B-2 ID 453i .ARN-30 TntHr::ltnr 3 1 1 "i 
B-3 AN580A/ ARN -30 Antenna 4 133 
B-4 f'nnt rnl ((' -1 q 1 7) ?. 13"i 
B-5 Control (C-1341A) ?. 135 
B-6 Pilot's Seat 10 13Q 
B-7 Pilot's Safetv Belt m-14 or MD-1) ?. 140 
B - 8 Control (C -59A} 2 140 
B-9 Pilot's Shoulder Harness (G-1) ?. 144. 
B-10 Fire Extimruisher (A-20) 6 145 
B - 11 Tuner AN I ARN -42 5 5 140 
B-12 Handbooks 4 145 

IB-13 Control lf'-5QA) 2 1 fi 1 
B-14 ID 4 53/ ARN -30 Indicator 3 161 
B-15 Student Pilot's Instr. Panel Installation 26 165 
B-16 Student Pilot's Engine Controls 2 166 
B-17 Control_(C-1917) 2 169 
B-18 f'nntrol ((' -1341 A) 2 t fi9 
B-19 Junction Box (J -13) 2 174 
B-20 Receive r (R-llAl 6 176 
1/ Enter constant used below line. 

FOR USE IN AN 01-18-40 
RECORD OF CH ECKING (Enter date) 

CHECK 
1 2 3 4 5 6 7 8 

MOMENT >- >- >- >- >- >- >- >-
"" Q: Q: "' Q: "' Q: "" Q: "' Q: "' Q: "' Q: z >-- >-- z >-- z >-- z >-- z >-- z >-- z >--

100 s i'5 i'5 s i'5 s i'5 s i'5 s i'5 s i'iis ffi 
g, u '-' 0.. u 0.. u 0.. u 0.. u 0.. u :i: u Q: Q: Q: Q: Q: 

;;: >-- ti: < ~ < ~ < ~ < ~ < ~ < ~ Q: 

z "' - I "' z I - "' z I - "' z I - "' z I - "' z I - "' z "' I - I 
u u u u u u u u 

2 6 

37 4 ---1-· 
3 4 
5.3 
?. 7 
?. 7 

13 q 
?. B 
2.8 
?. 9 
8 7 
6 2 
5 B 
3 2 
4 B 

42. 9 
3. 3 

,_ 1--

3.4 
3 4 
3.5 

10. 6 

NOTE: Moment/100 is used throughout in l:cu c.: Mr.menVIGOO 

--- ,"1) 

tf.l () 

~ ~ 
~tt:S 
o n­
::l CD ., 
:;;:Jc:.o 

t-:3 s:: 
U1 
U1 
I 

...... 
U1 
...... 
0 
I 

N 
0 
N 
I 

...... 
0 



"" I ... ..... 

CHART A-BASIC WEIGHT CHECK LIST 

PAGE 2 OF 3 PAGES I AIRPLANE MODEL TL -19D 
SERIAL NUMBER 

1- 0:: z LLI LLI al 

~0::!: ITEMS AND LOCATION WEIGHT 
a::z=> (Grouped by Compartment) <<z 
0. ::!: 
::!: LLI 
0 1-
u -

B-21 Receiver R-19) 6 
B-22 Student Pilot's Seat 9 

iR-23 .Tnn~tinn Rnx (.T -15) 3 
IB-24 Receiver (R-508) 6 
B-25 Student Pilot's Safetv Belt (B-14) or fMD-1) 2 
B-26 Converter (CV - 431) 5 

IB-27 Converter (CV -431) 5 
B-28 Receiver (R-30A) 7 
B-29 Dvnamotor (D-10Al 3 
B-30 Dvnamotor (D-10A) 3 
B-31 Transmitter (T-13) 3 
R-32 Tr::tn,;mlttPr ('T' -13) 3 
B-33 Dvnamotor (DY -86) 3 
B-34 Student Pilot's Shoulder Harness {GI) 2 
B-35 Curtain Installation 3 
B-36 Amolifier (702377 - 04) 11 
B-37 Power Unit (P-14A) 5 
B-38 'T'r::tnAm ittPr ('T' - 11 A) 3 

B-39 Transmitter (T-13) 3 
B-40 Converter (CB-266) 6 
B-41 Receiver R-445) . 6 
B-42 Moun tin~~: MT-1175) 3 
B-43 Receiver R-13B) 6 
B-44 RE>rE>iVE>r (R-12) 7 
B-45 Converter (B-13) 6 
B-46 Mount (1175) 3 
1/ Enter constant used below line. 

(Sample Only) 
1/ 

ARM MOM ENT 

100 

176 10.6 
176 15.8 
174 5, 2 
177 10, 6 
178 3, 6 
178 8 9 
178 8, 9 
180 12. 6 
182 . 5, 5 
182 5, 5 
182 5. 5 
1R2 5 5 
1R2 5 5 
183 3._7 
185 5. 5 
HH 210 
191 9. 6 
102 .5.A 
192 5. R 
201 12. 1 
201 12.1 
202 6 1 
202 12. 2 
203 14. 2 
204 12. 2 
204 6.1 

FOR USE IN AN 01-18-40 
RECORD OF CHECKING (Enter date) 

I 

I 
CHECK 

... 1 2 3 4 5 6 7 8 
z >- ,.. ,.. ,.. ,.. >- ,.. >-w w a: w a: w a: w a: w a: w a: w a: w a: 
:l: z ... z ... z ... z ... z ... z .... z ... z ... 
!:: s ~ s ~ s ~ s ~ s ~ s ~ s ~ s z, 
::> Q. u Q. u Q. u Q. '(.) Q. u Q. u Q. u Q. ~I s 2: a: a: a: a: a: a: a: 

<( ~ < ~ < ~ < ~ < ~ < ~ < ... -a: <( a: z <( z <( z <( z <( z <( z <( z <( z <( 
- J: - J: - J: - J: - J: - J: - J: - J: u u u u u u u u 

. c--r-

I 

' 
I l 

NOTE: MomenU lOO is used throuahout in l:cu o! MomenVl(j()() 

.. 
__./ 

>-3 
a:: 
U1 
U1 
I .... 

U1 .... 
0 
I 
N 
0 
N 
I .... 
0 

Cl:lo 
~l 
t:l:oc 
8;-......, 
<c.> 



""" I ..... 
N 

CHART A-BASIC WEIGHT CHECK LIST 

PAGE 3 OF 3 PAGES 1 AIRPLANE MOOEL SERIAL NUMBER 

TL-19D 
1- a: z w w CD 

~o ::E ITEMS AND LOCATION WEIGHT 
a: z=> (Grouped by Compartment) <tct z 
Q. ::E 
::E w 
0 1-
(.) -

B-47 Receiver (R-122) 7 
B-48 Dynamotor (DY - 86) 3 
B-49 Dynamotor (DY -_8_6) 3 

c Tailcone Compa r tment (210" - 328") 

C-1 Loo_n_ Installation 3 
C-2 Loop Antenna Installation (L - 11) 4 

E Ern n<>nn 'UJ'e 

None 

R Outside Fuse lae:e 

R- 1 Antenna (580-A) 4 

T Outl'li riF> Tail C'OnF> 

T-1 Antenna (L-10) 2 

w Wing 

N nn P 

1/ Enter constant used below line. 

(Sample Onlv) 
11 

ARM MOMENT 
100 

204 14. 3 
206 6. 2 
207 fi . 2 

221 6.6 
222 8. 9 

130 5 . 2 

257 5.1 

FOR USE IN AN 01-16-40 
RECORD OF CHECKING (Enter date) 

CHECK 

,.... 1 2 3 4 5 6 7 8 
z > > > > > > > > 
"' "' 0: "' 0: "' 0: "' 0: "' 0: "' 0: 

w cr ..,a: ::;: z ,.... z ,.... z ,.... z ,.... z ,.... z ,.... z ,.... z ,.... 
c.. :5 ~ :5 ~ :5~ :5 ~ :5~ :5 ~ :5 ~ :5~ 3 
0 g, u g, u g, u g, u g,u g, u g, u g, u 
"' < ,.... < ,.... < ,.... < ,.... < ,.... C( ~ < ,.... <::;: 0: 0: 0: 0: 0: 0: 

z .. z .. z .. z .. z .. z .. z .. z .. 
- J: - J: - J: - J: - J: - J: - J: - J: u u u u u u u u 

r-· -
·--I- · 

I 

+- 1-· 1--
-

i 
I 

~--~ --·--- 1--1--
I I 

I 

NOTE: Moment/100 is used throughout In l:c" c1 Mnment/ 1000 

- ~ 

cnn 
ID ;::r 
n Ill 
=~ 0 CD ::: .., .... < c.:> 

~ 
~ 
t}1 
t}1 

I ..... 
t}1 

..... 
0 
I 
N 
0 
N 
I ..... 

0 
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T~55-1510-202-10 

SEJCTIO~ CHAPTER 

Chapter 3 
Section V 

3 

CHART "C", FORM DD-365C, BASIC WEIGHT AND BALANCE RECORD 

This section not applicable. 

5-1/ 5-2 



) 



T~55-1510-202-10 Chapter 4 

) 
CHAPTER 4 

CARGO LOADING 

This chapter not applicable. 

1/ 2 
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~55-1510-202-10 

I CHAPTER 

PURPOSE 

The purpose of this chapter is to provide using a ctivi­
ties with information regarding use of DD Form 780, 
780-1, 780-2 and 780-3 entitled "Aircraft Inventory 
Record Master Guide" . These forms are intended to 
standardize present inventory procedures and to furnish 
using activities with a guide indicating inventoriable 
items of installed and/ or loose equipment, authorized 
and required, which are installed in the aircraft. 

Chapter 5 
Section I 

5 

1-1/ 1-2 

l 
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T~55-1510-202-10 Chapter 5 
Section IT 

SE:CTI01"r II 

2-1. Each form in the 780 series is explained and the 
purpose for which it is used is stated in the following 
paragraphs. 

2-2. DD FORM 780 AIRCRAFT I INVENTORY RECORD. 
(See figures 2-1 and 2-2.) 

2-3. This portion of the DD Form 780 provides a gener­
al identification of the subject aircraft and a sectional 
breakdown diagram, showing specific station and com­
partments wherein inventoriable items are contained. 

2-4. DD FOR~ 780-1, AIRCRAFT INVENTORY RE­
CORD EQUIP~ENT IJST. (See figure 2-3.) 

2-5. This portion of the DD Form 780 provides an in­
ventory record list of quantity, nomenclature, location 

CHAPTER 5 

DESCRIPTION 

and equipment checks of installed items. 

2-6. DD FOR~ 780-2 AIRCRAFT INVENTORY RE­
CORD SHORTAGES. (See figure 2-4.) 

2-7. This portion of the DD Form 780 provides a record 
list of quantity, nomenclature, and authority or reason 
for shortage of inventoriable items . 

2- 8. DD FORM 780-3, AIRCRAFT INVENTORY RE­
CORD CERTIFICATION AND RECORD OF TRANSFERS. 
(See figure 2-5.) 

2-9. This portion of the DD Form 780 provides a space 
to indicate compliance with the inventory of property 
installed in subject aircraft and acceptance of res­
ponsibility of property. 

2-1 



t-:l 
I 
t-:l 

>rj 

f 
(1) 

t-:l 
I 

r-

DO I:::::'\. 780 

AIRCRAFT INVENTORY RECORD 

CONTRACTOR 

CESSNA Am. CRAFT COMPANY 

TYPE 

TL-190 

SERIAL NO. 

REPLACES AF FORM ZUC SERI ES. 1 APR •5. 'IH1CH AR E OISOL ETE. 

___. 
~ 

til() 

~~ P:'O 
0 ... 
::s ~ 
::::::01 

~ 
01 
01 
I 

...... 
01 

b 
1 
t-:l 
0 
t-:l 
I 

...... 
0 



"" I 
Co:> 

"'l 

~ 
(!) 

"" I 

"" 

AIRCRAFT TYPE SEAl AL NO. 

TL-19D 
EXP~ANATI ON 

SYMBOL LOCATION 

A Nose Compart­
ment 

B Pilot's and 
Student' s Com­
partment 

C Aft Fuselage 
Section 

R Fuselage Exterior 

III SCELLANEOUS OATA 

CONTRACT NO . ~A I liE CONTRACTOR 

AF33(600)-34476 Cessna Aircraft Compan 
SECTI ONAL BREAKDOWN OIAGA.W 

STA. 

-24 to 00. 0 

00. 0 to 110. 0 

110. 0 to 285. 5 

Sections A and C do not contain applicable equipment. 

ACCEPTANCE OATE 

U. S. GOVEP•"' .. "'T PAINTING Cf'FIC( : 195.4 0 - 305319 

~ ' 

.-3 
~ 
<:11 
<:11 
I .... 

<:11 .... 
0 
I 

"" 0 

"" I .... 
0 

Ul() 

g ~ 
=~ 0 CD 
:::"'' 
~ <:11 



N 
I 

""' 

>'<j ..... 
oq 

I; 
(!) 

N 
I 
v> 

AIRCRAFT INVENTORY RECORD SECT ION GOVERNNE~T SER IAL NO. A IRCRAFT TYPE 

' PAGE 1 EQUIPMENT LIST B Cabin Section TL-190 OF 7 PAGES 

I TO< RECU I RED ECU I P,.E~T CHECK S1 

NO. 
NONE .. CLATURE . TYPE A!<D NODEL 

HERE ! 1 j z 13 I• I 5 j e ! 1 i .l 1 9 1 !o I 1 11 12J 13 11• 11 5 116 1171 1 e 119 ! 20 lz 1 J 22f2JTz• 
LOCAT I ON OR RE'-4ARK S 

• B C ' D E --- - --- · ,..--- -,- ··--

B-1 Clock- Type A-11 1 Instrument Panel -- r--:=-·-
I 

I I 

B-2 Headset- Microphone H-46A/UR 1 i Above Left Pilot's Window -

~ ~ ===±: ! ' Forward 
- - ! . - - - - -~-f--f--t- . . I I 

'-·-·L ___ _____________ - --f-f- -+-~--- --t-

~-Cu_~hion -=---~~a~---·-- ______ __ J__ 1 __ f- _ -f-J_·-~+-f- f-~_! ... ·- - ,_ 
__ QE. _Pilot's Seat 

~· I 'I . I 

~-4 -C t - Flr•t !,!<!_ _____ _ -== ~_J-_±! ~-_ +-il ___ ~ - · t-- -- -- -- ~- '-· 
Ri~ Root Rib 

1--· ---- -- _ _j__ -- i +j 1-i- -!-- 1- r-- . ------

~ [ DD Form 781 -+_L *"-j-1 . _±" _ __j}dap & Flight Report Case 

~tllght Handbo~k___ ---] 1 _~ = _ :.1t:~ ~+ : :1

-_ 
f-- 1-- ---· 

-· 1- 1- t-1- f-- f- 1-f-
_ ~_Jy~ap & Fli~ Report Case 

__ _, OPE~A TO(lS _HANDBO_DK _T~ 55- ____ _j f _j i-_ ~ -+t t , _ - f- - 1-· t- -1--1-

1510-202-10 I t- ! 
·I--I- · 1-- ! 

ls-7 USAF. Radio FacUlty Charts -l -· - 1-·
1 
l - ---

- >--- -
J!!l~ap_~ Fl!.s!!t Report Case 

--->-& Supplementary Inf"':matlon _ c-- -~ ~ ~J~l- I-+:: r- 1-t- · -t-
LF / MF Edition I i 

CHECK t BY CH£CK 7 BY CHECK ll RY CHECK 19 BY 

CHECK 8 'sy--- --- -- -·---.. - ·- -fc:H·ECK 2 BY OOCK't:&B Y-- CHECK 20 BY 

~~- I cHECK9-B~- - -- r:.----- --- - --- ---CHECK I 5 BY CHECK 2 1 BY 

--- CHECi("'i''BY ____ - ·- -· · -
CHECK 16 BY CHECK ~2 BY CHECK 4 BY 

.. --·- ---- --
CHECK 5 eY 

c.:.mt~ev----·- .. ------ - ------ · CHEC>, 17 BY CHECK 23 BY 

~-
CHECK 6 BY C'"'ECK 12 BY t-c:HEc< 18 OY - CHECK 2 4 BY 

;Ve r i f )· ~ aeh e~!~'!'!_! -~~!_Cit by_!_~_!!'_~-~ ~ ~- ~~-~turc of t he pc reon _ l!_c r fo_rm_i_n~ t he In ve n t ory . 

DD I:~:\. 780-1 p~PLAC~ S Ar FORM 26lC SERI F.S, I APR 45. WH I CH ARE OBSOLEft. '(..• U.S GOV(RN~IENT PRi t-'TI NG OfF'IC( 19~ 0 - 305318 

.:> 

r:n() 

~ ~ 
..... 't:S ..... .... 
0 (!) 
;::1 '1 

i=ltTI 

~ 
a= 
t1'l 
t1'l 
I 

...... 
t1'l 
...... 
0 
I 
N 
0 
1:\:) 
I 

...... 
0 



t-:1 
I 

t1'l 

'>] 
aq 
El 
(!) 

t-:1 
I 
~ 

'-· 

AIRCRAFT IMYEMTORY RECORD GOYEA ... ENT SEA I AL NO . I"' RCA AfT TYPE 
SHORTAGES TL-190 

I TEN 
NOMENCLATURE, TYPE AND MODEL 

QUANTITY 
AUTliOAITY OR REASON FOR SHOATAIOE 

NO . SHOAT 

A 8 c D 

:s-1( USAF Pilot's Handbook, 1 TCSM-EA-452{EAR) OCMTI 

US- East Letter 1st Ind. 25 Oct. 56 

~-1 USAF Pilot's Handbook, 1 TCSM-EA-452(EAR) OCMTI 

US- West Letter 1st lnd 25 Oct 56 

:S-2 SE -4i- INVOIC.E - 1 AR 715-232 

DO I ~o.,.r!N 54 780-2 REPLACES AF FORM 2S3C SER I ES. I APR •s. WHICH ARE OBSOLETE. 

__, 

I PAGE 1 OF 1 PAGES 

REMARKS 

E 

U. S. GOVt:ltN ME NT PRLNT lNC OFFICE: t 9SS 0 • nl061 

... 

~ 
t1'l 
t1'l 
I 

~ ..... 
0 
I 

1>.:1 
0 
1>.:1 
I ..... 

0 

Ul () 

~~ 
g.~ 
;:l ~ 
::lt]'l 



~ 
I 

C) 

>:j 

~ 
(!) 

~ 
I 

(11 

AIRCRAFT IIIYEIITORY RECORD 

tl)() 

~~ 
.... '0 -.... 

CERTI FICATION AN D RECORD OF TRANSFERS PAG£ l OF l PAGES g l!l 
NAME OF PRIME CONTRACTOR I GOVERNMENT SEA I AL NO . CONTRACT NO. AIRCRAFT TYPE 

Cessna Aircraft Company Jl.f' 33 (600)34476 TL- l9D 
I CERTIFY THAT THIS AIRCRAFT, AT TIME OF DELIVERY , WAS EQUIPPED WITH THE ITEMS LISTED IN PR ECED ING PAGES OF THE AIRCRAFT INVENTORY RECORD 
WITH THE EXCEPTIONS OF THOSE NOTED ON DO FORM 780· 2, "SHORTAGES", 

CERT I FICATE NO. TRANSFERRED FROW DATE TRANSFERR ED Sl GHATURE OF GOVERNMENT REPRESENT AT! VE OR AUTHOR I ZED AGENT 
OFFICIAL DES I GNATION AND ORGANIZATION 

l Cessna Aircraft Company 

I CERT I FY TH AT TH IS AIRCRAFT, AT TIME OF RECE I PT , WAS EQUIPP ED WITH THE ITEMS LI STED IN PRECEDING PAGES OF THE AIRCRAFT INVENTORY RECORD 
WITH THE EXCEPTIONS OF THOSE NOTED ON 00 FORM 780·2 , "SHORTAGES", 

CERTIFICATE NO. RECEIVED lt't DATE CERTIFIED SIGNATURE OF GOVERNMENT REPRESENTAT IVE OR AUTHORIZED AGENT 
OFFIC I AL DESIGNATION AND ORGANIZAT ION 

2 

I CERTIFY THAT THIS AIRCRAFT, AT T IME OF DEL I VERY, WAS EQU IPPED WITH THE ITEMS LISTED IN PRECED ING PAGES OF THE AIRCRAFT INVENTORY RECORD 
WI TH TH E EXCEPT IONS OF THOSE NOTED ON 00 FORM 780-2, "SHORTAGES". 

CERTIF I CATE NO. TRANSFERRED FROW DATE TRANSFERRED SIGNATURE OF GOVERNMENT REPRESENTATIVE OR AUTHORIZED AGENT 
OFFICIAL DESIGNAT ION AND ORGANIZATION 

I CERTIFY THAT THIS AIRCRAFT, AT TIME OF RECEI PT, WAS EQUIPPED WITH THE ITEMS LISTE D IN PRECEDING PAGES OF THE AIRCRAFT IN VENTORY RECORD 
WI TH THE EXCEPTIONS OF THOSE NOTED ON 00 FORM 780·2 , "SHORTAGES", 

CERTIF I CATE NO, RECEIVED lt't DATE CERTIFIED 

I CERTIFY TH AT THI S AI RCRAFT, AT TIME OF DELIVERY, WAS EQU IPPED WITH THE ITEMS L I STEO 
WITH THE EXCEPTIONS OF THOSE NOTED ON 00 FORM 780·2, "SHORTAGES " . 

CERT IF I CATE NO. TRANSFERRED FROW DATE TRANSFERRED 

I CERTIFY THAT THIS AI RCRAFT, AT TIME OF RECEIPT, WAS EQUIPPED WI TH TH E ITEMS LISTED 
WI TH THE EXCEPT IONS OF THOS E NOTED ON 00 FORM 780.2, "SHORTAGES", 

CERTIFICATE NO. RECEIVED BY DATE CERTI F I ED 

I CERTIFY THAT THIS AIRCRAFT , AT TIME OF DELIVERY, WAS EQU IPPED WITH TH E ITEMS LISTED 
WITH THE EXCEPTIONS OF THOSE NOTED ON 00 FORM 780· 2, "SHORTAGES". 

CERT IF I CAT E NO. TRAN SFERRED FROW DATE TR ANSFERRED 

I CERT I FY THAT THIS AIRCRAFT, AT TIME OF RECE IPT , WAS EQUIPPED WITH THE I TEMS L I STEO 
WITH THE EXCEPTIONS OF THOSE NufEO ON 00 FORM 780·2 , "SHORTAGES", 

CERTIF I CATE NO. 

DO, FO,.. 

JUN s• 

RECEIVED ft'( 

780-3 

DATE CERTI FIED 

-

, REPL ACES AF FORiol 2UC SERIES, I " APR • 5. WHICH ARE OBSOLETE. 

SIGNATURE OF GOVERNMENT REPRESENTAT IVE OR AUTHORIZED AGENT 
OFFICIAL DESIGNATION AND ORGAN I ZAT ION 

IN PRECED ING PAGES OF TH E AIRCRAFT INVENTORY RECORD 

SIGNATURE OF GOVERNMENT REPRESENTATIVE OR AUTHORIZED AGENT 
OFFICIAL DESIGNATION AND ORGANIZAT ION 

IN PRECED ING PAGES OF THE AIRCRAFT INVENTORY RECORD 

SIGHATURE OF GOVERNMENT REPIHSENTATIVE OR AUTHORIZED AGENT 
OFFICI AL DES I GHATION AND ORGAN I ZATION 

IN PRECEDING PAGES OF THE AIRCRAFT INVENTORY RECORD 

SIGHATURE OF GOVERNMENT REPRESENTATIVE OR AUTHOR I ZED AGENT 
VFr'i~ I ;J.. OESfGNATION ~0 ORGAHI2AT ICN 

IN PPECED I ~G PAGES OF TH E AI RCRAFT INVENTORY RECORD 

SI GHATURE OF GOVERNMENT REPRESENTATI\'E OR AUTI<ORIZED AGENT 
OFF I C I AL DESIGNATION AND ORGANIZATION 

----- ----- ------- ------

•.'; U S C.0V(ANN[ HT PRINTII<tC. OHK:( 1H4 0 - ] 16808 

I 

I 

I 
I 

I 

I 

I 

I 

I 
! 

i 

I 

I 

I 

I 

I 

::ltn 

o-,3 
;s: 
U1 
U1 
I ,... 

U1 ,... 
0 
I 
~ 
0 
~ 
I 

....... 
0 

. ., ' ll 
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INIJ:E:X: 

Part I 
Index 

SUBJECT CHAPTER 
PAGE 
NO. SUBJECT CHAPTER 

PAGE 
NO. 

A 
Acceleration Limitations • 
Accelerated Stall Characteristics 
After Landing 
After Takeoff 
Air Control Lever, Carburetor 
Aircraft 

Check, Pre-Flight 
Destructions of 
Electrical System 

Fuel System 
Inventory Record Certification 

and Record of Transfers, 
DD Form 780-3 

Inventory Record, DD Form 780 
Inventory Record, Equipment 

List, DD Form 780- 1 • 
Inventor y Record, Shortages , 

DD Form 780-2 
Air Induction System, Engine • 
Airspeeds Installation Correction 

Table • 
Airspeed Limitations 
Antenna 

ARC Type A-12 
ARC Type A -15 
AS-215/ ARN 
AS-580/ ARN-30 
AT-701/ AR 
AT-454/ ARC 
AT-780/ ARN 
Group AN/ ARA-30 

Impedance ~atching Network 
CU459/ UR • 
Keyer KY-149/ AR 

Approach to Pattern 
Approaches, Instrument 
Approaching The Storm 
Ash Trays 
Auxiliary Equipment • 
Auxiliary Fuel Pump Switch 
Azimuth Indicator 

ID-637/ ARN 

ID-918/ ARN-6 

B 
Bailout 

2 5-1 
2 6-1 
2 2-9 
2 2-7, 9-6 
2 1-3 

2 2-5 
2 1-33 
2 *1-15 

*1-16, *1-7 
2 *1-13 

5 2-1 
5 2-1 

5 2-1 

5 2-1 
2 *1-5 

2 10-1, * 10-5 
2 5-1 

2 3.1-13 
2 3. 1-13 
2 3.1-18 
2 3.1-22 
2 3. 1-5 
2 3. 1-30 
2 3. 1-49 
2 3. 1-30 

2 3.1-31 
2 3. 1-31 
2 9-6 
2 9-3 
2 9-5 
2 4-6 
2 1-33 
2 1-12 

2 3. 1-49 
*3.1-51 

2 3.1-56 

2 *3-5, 3-6 

Battery Switch 
Before 

Entering The Aircra ft 
Cruise Control 
Flight Restrictions 
Weight and Balance • 

Instrument or night Takeoff 
Landing . 
Leaving the Air craft 
Starting Engine . 
Takeoff 

Pre-Flight Aircraft Check 
Pre-Flight Engine Check 

Block Diagram 
Direction Finder Receiver Set 

AN/ ARN-42 • • • • 
Direction F inder Receiver Set 

AN/ ARN-59 . • • • 
Low Frequency Navigation and 

Receiver Set ARC Type 12 • 

~arker Beacon, Receiver Set 
AN/ ARN-12 • 

Radio Rece iving Set, 
AN/ ARN-30A 

Radio Set AN/ ARC-44 
Radio Set AN/ ARC-60 
Radio Set ARC Type 12 

Brake System 
Brake Pedals 

Button, Starter 

Cabin 
Door 
Forward View 
Heat Knob • 
Ventilators 

Carburetor • 
Air Control Lever 
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Center of Gravity Limitations 
Characteristics, Flights 
Charts 

Airspeed Installation Correction 
Climb . • • 
Combat Allowance 
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Flight Operation Instruction 
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Check List Form 365A 
General 
Instruction for Use 

Chart "E", Instruction for Use of, 
Chart "E", Loading Data 

Weighting and Measuring 
Procedures 

Check List 
Before Instrument or Night 

Takeoff 
Before Landing 
Before Starting Engine 
Before Takeoff 
Engine Run-Up 

Circuit Breakers 
Circuit Breaker Panel, Switch and 
Climb 

Chart 

Climb, Instrument 
Clock • 
Cold Weather Procedures 

After Takeoff 
Approach to Pattern 
Before Entering the Aircraft 
Before Leaving the Aircraft 
Before Takeoff 
Descent 
During Flight 
Landing • • • 
On Entering the Aircraft 
Starting Engine 
Stopping Engine 
Takeoff 
Taxiing Instructions 
Warm-Up and Ground Tests 

Combat Allowance Chart 
Compass Light Rheostat Switch 
Compass, Standby 
Components of 

Direction Finder Receiver Set 
AN/ ARN-42 • • 

Direction Finder Receiver Set 
AN/ARN-59 

Low Frequency Navigation and 
Receiver Set ARC Type 12 

Marker Beacon Receiver Set 
AN/ ARN-12 . • • • 

Radio Receiving Set AN/ ARN-30A 
Radio Set AN/ ARC -44 
Radio Set AN/ARC-60 
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Control Panel SB-327/ARC-44 
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Control Sticks 
Control Stick Grip Switches 
Controls, Flight 
Cooling Engine • • . 
Course Indicator ID-453/ARN-30 

Crosswind Landing 
Crosswind Takeoff 
Cruise Check 
Cruise Control 
Cruising Flight, Instrument 
Cylinder Head Temperature Gage 

D 
Data Case 
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DD Form 780-3, Aircraft 

Record Certification and Record 
of Transfers 

DD Form 780-1 Aircraft Inventory 
Record Equipment List 
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Record Storages 

Defrosting and Pilot Heat Knob 
Defrosting System, Heating and 
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Descent and Pre-Landing Check 
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Description of 
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AN/ARN-42 

Direction Finder Receiver Set 
AN/ ARN-59 

Low Frequency Navigation and 
Receiver Set ARC Type 12 

Marker Beacon Receiver Set 
AN/ ARN-12 . . • . 

Radio Receiving Set AN/ ARN-30A 
Radio Set AN/ARC -44 
Radio Set AN/ ARC-60 
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Block Diagram 
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Description of Major Components 
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702377-04 • 
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Headset - ~icrophone H-46A/ UR 2 3. 1-56 East-West Variations Knob 2 3. 1- 51 
Junction Box ARC Type J -15B 2 3. 1-56 Radio Control Switch 2 3. 1-51 
~ounting 96556 2 3. 1-56 Radio Set Control C-2275/ ARN 2 3. 1-49 

Difference in ~odels 2 3. 1-56 Band Switch 2 3. 1- 49 
Emergency Operation 2 3. 1- 57 Beat Frequency Oscillator 
Location Diagram 2 *3 . 1-55 Switch 2 3. 1- 50 
Nomenclature and Common Names 2 3. 1-53 Function Switch 2 3. 1- 50 
Operating Controls and Use 2 3. 1-56 Loop Switch 2 3.1-50 

Azimuth Indicator ID-9 1B/ARN- 6 2 3. 1- 56 Tuning Crank 2 3.1- 50 
East-West Variation Knob 2 3. 1-56 Tuning Meter 2 3.1- 50 

Radio Receiver 702398-02 2 3. 1-56 Volume Control Knob 2 3. 1- 49 
ADF Radio Switch 2 3. 1-56 Operating Instructions 2 3. 1- 51 
Band Switch 2 3. 1-56 Beat Frequency Oscillator 
Beat Frequency Oscillator Switch 2 3.1- 56 Operation 2 3. 1-52 
Function Switch 2 3. 1-56 Loop Operation with BFO 
Tuning Knob . 2 3. 1-56 Operation As automatic 
Tuning Meter 2 3.1-56 Direction Finder 2 3. 1-51 
Volume Control Knob 2 3. 1-56 Operation As Non-Automatic 

Operating Instructions 2 3. 1-57 Direction Finder 2 3.1-52 
Beat Frequency Oscillator Operation as Low Frequence 
Operation 2 3. 1-57 Receiver 2 3.1-52 

Operation as Automatic Post Flight Check 2 3. 1- 53 
Direction Finder 2 3. 1-57 Pre- Flight Inspection 2 3.1- 52 

Operation as Low Frequency Interior Check 2 3. 1- 52 
Receiver 2 3. 1-57 Power On 2 3.1-53 

Post Flight Check 2 3. 1-58 Power Off Inspection 2 3. 1-52 
Pre-Flight Inspection 2 3. 1-57 Exterior Inspection 2 3.1- 52 

Interior Check 2 3. 1-58 Purpose and Use 2 3.1-46 
Power On Inspection 2 3. 1-58 Technical Characteristics 2 3. 1-46 

Power Off Inspection 2 3.1- 58 Type of Operation Facilities 2 3. 1-51 
Exterior Inspection 2 3.1-58 Ditching 2 3-4 

Purpose and Use 2 3.1-53 Diving 2 6- 3 
Technical Characteristics 2 3. 1-53 Door, Cabin 2 1-30 
Type of Operating Facilities 2 3.1-57 Door, Emergency Release Handle 2 1-30 

Direction Finder Receiver Set Drain Valves , Fuel 2 1- 12 
AN/ ARN-59 2 3.1-46 During Flight 2 9-6 
Block Diagram 2 *3 . 1-47 Dynamotor DY-107/ AR 2 3.1-30 
Components of 2 3. 1-46 Dynamotor DY -150/ ARN 2 3. 1-49 
Description of 2 3. 1-47 

E Description of ~ajor Components 2 3. 1- 47 
Antenna AT-780/ ARN 2 3.1-49 
Azimuth Indicator Electrical Equipment Rack 

ID-637/ ARN 2 3. 1-49 ~T-1140/ARC 2 3. 1-5 
*3 . 1- 51 Electrical Fire 2 3- 3 

Dynamotor DY -150/ ARN 2 3. 1-49 Electrical Power Supply System 2 1-14 
Radio Receiver R-836/ARN 2 3. 1-47 Aircraft Electrical System 2 *1-15 
Radio Set Control C-2275/ ARN 2 3. 1-49 *1-16, *1-17 

*3. 1- 50 Battery Swtich 2 1- 14 
Sense Antenna 2 3.1-49 Circuits Breakers 2 1-14 

Description of Minor Components External Power Receptacle 2 1-14 
and Installation Items • 2 3. 1-49 Generator Switch 2 1-14 
Headset Microphone H-46A/ UR 2 3. 1-49 Load meter 2 1-19 
Junction Box ARC Type J-15B 2 3. 1-49 Power Failure . 2 3-6 
Mounting MT -1912/ ARN 2 3.1-49 Switch and Circuit Breaker Panel 2 1- 18 
~ountlng ~T-1913/ARN 2 3.1-49 Voltage Regulator Rheostat 2 1- 14 

Dillerence in Models 2 3. 1-49 E lectrically Operated Instruments 2 1-29 
Dual Operating Control 2 3. 1- 52 E lectronic Control Amplifier 
Emergency Operation 2 3. 1-52 70237704 2 3. 1- 54 
Location Diagram 2 *3. 1-48 Elevator Trim Tab Control Wheel 2 1-20 

) Nomenclature and Common Names 2 3. 1-46 Emergencies (except ditching) 2 3-3 
Operating Controls and Use 2 3. 1-49 Emergency Drop Load Salvo Switch 2 4-4 

Azimuth Indicator 10637/ AR 2 3. 1-51 Emergency Entrance 2 3- 4 

Asterisk*preceding page number denotes illustration or chart. Index 3 
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Emergency Equipment 2 1-30 F 

Door Emergency Release 
Handle 2 1-30 Failure 

First Aid Kit 2 1-30 Engine 2 3- 1 
Hand-Operated Fire Extlnquisher 2 1-30 Propeller 2 3-2 

Emergency Exit, Entrances and Features, Special 2 1-1 
Equipment 2 *3-4 Fire 2 3-3 

Emergency Operation Electrical 2 3-3 
Direction Finder Receiver Set Engine 2 1-30 

AN/ARN-42 2 3.1-57 Extinquisher 2 3-3 
Direction Finder Receiver Set Fuselage 2 3-3 

AN/ARN-59 . 2 3.1-52 Wing 2 1-30 
Low Frequency Navigation and First-Aid Kit 2 1-20, 1- 21 

Receiver Set ARC Type 12 2 3.1-45 Flap Lever, Wing 2 1-21 
~arker Beacon Receiver Set Flap Position Indicator 2 1-20 

AN/ARN-12 . . 2 3. 1-20 Flap Switches, Wing 2 3-4 
Radio Receiver Set AN/ARN-30A 2 3.1-27 Flat Tire, Landing with 2 2-7, 6- 1 
Radio Set AN/ ARC -44 2 3.1-37 Flight Characteristics 
Radio Set AN/ ARC- 60 2 3.1-7 Flight Characteristics Under Various 
Radio Set ARC Type 12 2 3.1-16 Speed Conditions, Level 2 6-2 

Emergency Operation of Four- Flight Controls 2 6-2 
Shackle System . 2 4-5 System 2 1-9 

Emergency Operation of Heating Control Lock 2 1-20 
and Defrosting System 2 4- 1 Control Sticks 2 1- 19 

Engine 2 1- 3 Elevator Trim Tab Control 
Air Induction System 2 *1-5 Wheel 2 1-20 
Before Starting 2 2-3 Failure 2 3- 6 
Carburetor . . 2 1-3 Rear Rudder Pedal Positions 2 *1- 19 
Carburetor Air Control Lever 2 1-3 Rudder Pedals 2 1-19 
Control Quadrant 2 *1-4 Wing Flaps 2 1-20 
Cooling 2 1-3 Flight, Instrument 2 9-1 
Emergency ~agneto Switch 2 1-5 Flight, ~aneuvering 2 6- 3 
Failure 2 3-1 Flight Operation Instruction Charts 2 10-1, *10- 10 

After Takeoff 2 3-1 *10-11, *10- 12 
During Flight 2 3-1 Flight Restrictions 2 2-1 
During Takeoff 2 3-1 Flight with External Loads 2 6-3 

Fire Forms and Records 2 3. 1-1 
During Flight . 2 3-3 Forward View, Cabin 2 *1-6, *1- 7 
During Start 2 3-3 Four-Shackle System 2 4-4 

Ground Operation 2 2-3 Emergency Operation 2 4-5 
Ignition System 2 1-3 Normal Operation 2 4- 5 

Ignition Switch 2 1-3 Switches 2 4- 4 
Limitation . 2 5-1 Emergency Drop Load Salvo 2 4-4 
~i.xture Control Lever 2 1-3 ~aster Drop-Load Shackle 
Operation in Flight 2 7- 1 Release 2 4-4 
Post Flight Check 2 2-9 Shackle Arming 2 4- 4 
Pre-Flight Check 2 2-5 Shackle Selector 2 4- 4 
Primer System 2 1-5 Shackle Indicator Lights 2 4- 5 

Primer 2 1-11 Frequency Converter-Transmitter 
Restart During Flight 2 3- 1 CU/ 431-AR 2 3. 1-3 
Run- Up 2 2-1 Front Compartment Instruments 2 1-29 
Starting 2 2-3 Front Compartment, Left Side 2 *1-23 , 1-23 
Throttle 2 1-3 Front Compartment, Right Side 2 *1-24, 1-25 

Entrance, Emergency 2 3- 4 Front Instrument Panel 2 *1- 8, 1-9 
Exterior Inspection 2 2-1, *2-2 Front Seat 2 1-30, *1-31 
Exterior Lighting 2 4-2 Fuel Supply System 2 1- 11, *1- 13 

Landing Light Switch 2 4-2 Auxiliary Fuel Pump Switch 2 1-12 
Navigation Lights Flasher Drain Valves 2 1-12 

Switch 2 4-2 Failure 2 3-6 
Navigation Lights Switch 2 4- 2, 4-3 Low Pressure Waring Light 2 1-12 
Rotating Beacon Light Switch 2 4-3 Operation in Flight 2 7-1 

External Loads, Flight with 2 6- 3 Pressure Gage 2 1-12 

Asterisk*preceding page number denotes illustration or chart. 
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Quantity Data 2 *1-12 Instrument Landing System 2 9-4 
Quantity Indicator 2 1- 12 Instrument Light Rheostat Switch 2 4- 3 
Selector Valve 2 1-12 Instrument ~arkings 2 5-1, *5-2 

Fueling Step and Assist Handle 2 4-6 *5-3 
Fume Elimination, Smoke and 2 3- 3 Instrument Panel, Front 2 *1-8, *1-9 
Fuselage Fire 2 3-3 Instrument Panel, Rear 2 *1-10 

G 
Interior Check (all flights) 2 2- 2 
Interior Check (night flights) 2 2-3 
Interior Lighting 2 4-3 

General 2 3. 1-1 Compass Light Rheostat Switch 2 4-3, 4-4 
General Arrangement and Instrument Light Rheostat 

Servicing Diagrams 2 *1- 2 Switch 2 4-3 
Generator Failure 2 3-6 ~ap Light Switc h 2 4-3 
Generator Switch 2 1-14 In the Storm 2 9-5 
Glide Distance, ~aximum 2 *3-2 

J Glide, ~aximum 2 3- 2 
Gross Weight 2 1- 1 
Ground Control Approach, Jack Box ARC Type J-10 2 3. 1-5 

Typical 2 *9-3 Junction Box ARC Type J-13 2 3.1- 13 
Ground Operation, Engine 2 2- 3 Junction Box ARC Type J- 15B 2 3.1- 5 
Ground Tests 2 

H 
2-4 

K 

Keyer KY -149/ AR 2 3. 1-31 
Hand-Operated Fire Extinquisher 2 1-30 Kit, First Aid 2 1-20, 1-21 
Headset - ~icrophone H-46A/ UR 2 3.1-5 Knob, Cabin Heat 2 4- 1 
Headset - ~icrophone H - 10 1/ U 2 3.1- 5 Knob, Defroster and Pilot Heat 2 4-1 
Heating and Defrosting System 2 4- 1, *4-2 

L Cabin Heat Knob 2 4- 1 
Defroster and Pilot Heat Knob 2 4- 1 
Emergency Operation 2 4-1 Landing 2 2-7, 9- 6 
Normal Operation 2 4-1 Crosswind 2 2-9 

Holding 2 9-3 ~inimum Run 2 2-9 
Hot Weather Procedures 2 9-7 Night 2 2-9 

I 
Normal 2 2-7, 2-9 
Typical Landing Pattern 2 *2-8 
With Engine Inoperative 2 3- 2 

Ice, Snow, Rain 2 9- 4 Landing Chart 2 10-1, *10-9 
Ignition System 2 1- 3 Landing Emergencies 

Ignition Switch 2 1-3 (except ditching) 2 3-3 
Impedance Matching Network Landing on Rough Terrain 2 3-3 

CU459/ UR 2 3.1-1 Landing with Flat Tire 2 3- 4 
Instruction for Use of Chart "E" 3 2-1/ 2-2 Landing Gear System 2 1-21 
Instruments 2 1-29 Landing Light Switch 2 4-2 

E lectrically Operated Level Flight Characteristics 
Instruments 2 1-29 Under Various Speed Conditions 2 6-2 

Front Compartment 2 1-29 Lighting Equipment 2 4-2 
Rear Compartment 2 1-29 Exterior Lighting 2 4-2 
Vacuum Operated Instruments 2 1-29 Landing Lights Switch 2 4-2 

Instrument Flight 2 9-1 Navigation Light Flasher 
Approaches 2 9-3 Switch 2 4- 2 
Climb 2 9-1 Navigation Light Switch 2 4-2, 4-3 
Cruising Flight 2 9-1 Rotating Beacon Light Switch 2 4-3 
Descent 2 9- 2 Interior Lighting 2 4-3 
Ground Control Approach, Compass Light Rheostat 

Typical 2 *9-3 Switch 2 4-3, 4-4 
Holding 2 9- 3 Instrument Light Rheostat 
Radio and Navigation Equipment 2 9- 2 Switch 2 4-3 
Radio Range Approach 2 *9-2 ~ap Light Switch 2 4-3 
Radio Range Let Down 2 9-3 Limitations 
Speed Range 2 9- 2 Acceleration 2 5-1 
T akeoff 2 9-1 Center of Gravity 2 5-1 

Asterisk *preceding page number denotes illustration or chart. 
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Engine 2 5-1 Post Flight Check 2 3. 1-46 
Propeller 2 5- 1 Pre-Flight Inspection 2 3.1-45 
Weight 2 5- 1, 5-4 Interior Inspection 2 3.1- 45 

Loadmeter 2 1-19 Power On Inspection 2 3. 1-46 
Localizer (LOC) Operating Power Off Inspection 2 3. 1- 45 

Instructions . . 2 3.1-27 Exterior Inspection 2 3.1- 45 
Localizer (LOC) Steering Purpose and Use 2 3. 1-37 

Instructions . 2 3.1-27 Technical Characteristic 2 3.1- 37 
Loop Antenna 700929-01 2 3. 1-54 Types of Operation Facilities 2 3. 1-44 
Loop Antenna ARC Type L-10 2 3.1- 42 
Low Frequency Navigation and M 

Receiver Set ARC Type 12 2 3.1-37 
Block Diagram 2 *3.1-38 ~agneto Switch, Emergency 2 1-5 

*3. 1-39 ~aneuvers, Prohibited 2 5-l 
Components of 2 3. 1-42 ~aneuvering Flight 2 6-3 
Description of 2 3. 1-42 ~anifold Pressure Gage 2 1-11 
Description of ~ajor Components 2 3. 1-42 ~ap and Flight Report Case 2 4-6 

Loop Antenna ARC Type L-10 2 3. 1-42 ~ap Light Switch 2 4-3 
Radio Receiver R-511/ ARC 2 3.1-42 ~arker Beacon Receiver Set 
Radio Set Control C-1113/ ARC 2 3.1-42 AN/ARN- 12 2 3.1-17 

*3. 1-44 Block Diagram 2 *3.1- 18 
Radio Set Control C-1117/ ARC 2 3. 1-42 Components of 2 3. 1- 17 
Radio Set Control C-1342/ARN 2 3. 1-42 Description of 2 3. 1-18 
Wire Antenna 2 *3. 1- 43 Description of ~ajor Components 2 3.1-18 

Description of ~inor Components Antenna AS-215/ ARN 2 3. 1-18 
and Installation Items 2 3. 1-43 ~arker Beacon Receiver 
Electrical Equipment Rack R -122A/ ARN -12 2 3. 1-18 

MT-1140/ARC . . . 2 3. 1-43 Description of ~inor Components 
Headset Microphone H-46A/ UR 2 3. 1-43 and Installation Items 2 3.1-18 
Headset Microphone H-101/U 2 3. 1-43 Mounting MT-589/ ARN-12 2 3. 1-18 
Jack Box ARC Type J-10 2 3. 1-43 Differences in ~odels 2 3.1-18 
Junction Box ARC Type J -13 2 3. 1-43 Emergency Operation 2 3. 1-20 
Junction Box ARC Type J -15B 2 3.1-43 Location Diagram 2 3. 1-19 
Radio Control Selector Unit Nomenclature and Common Names 2 3.1-17 

ARC Type C-47 2 3. 1-43 Operating Controls and Use 2 3.1-18 
Relay Unit ARC Type K- 12 2 3. 1-43 Marker Beacon Indicator Lights 2 3. 1-20 
Relay Unit ARC Type K-17 2 3. 1-43 Marker Beacon Volume Control 2 3.1-18 

Differences in Models 2 3. 1-43 Operating Instructions 2 3. 1- 20 
Dual Operating Controls 2 3. 1-45 Post Flight Check 2 3.1-20 
Emergency Operation 2 3. 1-45 Pre-Flight Inspection 2 3. 1- 20 
Location Diagram 2 *3 . 1-40 Interior Check 2 3. 1- 20 

*3.1-41 Power On Inspection 2 3.1-20 
Nomenclature and Common Names 2 3. 1-37 Power Off Inspection 2 3.1-20 
Operating Controls and Use 2 3.1-43 Exterior Check 2 3. 1-20 

Control Unit ARC Type Purpose and Use 2 3.1- 17 
C-1113/ARC 2 3. 1-43 Technical Characteristics 2 3. 1-17 
Position Crank 2 3. 1-43 Type of Operation Facilities 2 3. 1-20 

Radio Control Switch . 2 3. 1-44 Master Drop-Load Shackle Release 
Radio Set Control C-1117/ ARC 2 3. 1-43 Switch 2 4-4 

Antenna Selector Lever 2 3. 1-43 Maximum Endurance Chart 2 10-1 
Range Tuning Crank 2 3.1-43 *10-13 
Range Volume Control Knob 2 Maximum Glide 2 3-2 

Radio Set Control C-1342/ ARC 2 3. 1-44 Maximum Glide Distance 2 *3-2 
Antenna Selector Switch 2 3. 1-44 Minimum Crew Requirements 2 5-1 
Loop Position Crank 2 3.1-44 Minimum Run Landing 2 2-9 
Tuning Crank . 2 3. 1-44 Minimum Run Takeoff 2 2-6 
Volume Control Knob 2 3. 1-44 Minimum Turning Radius 2 *2-4 

Operating Instructions 2 3.1-44 Miscellaneous Equipment 2 4-6 
Operation as LF Communication Ash Trays 2 4-6 

Receiver . . 2 3. 1-44 Check Lists 2 4- 6 
Operation as Manual Loop Data Case 2 4-6 

Receiver 2 3. 1-45 Fuel Steps and Assist Handle 2 4-6 

Asterisk*preceding page number denotes illustration or chart. 
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Map and Flight Report Case 2 4- 6 Direction Finder Receiver 
~oaring Provisions 2 4-6 Set AN/ ARN- 59 2 3.1- 52 
~ovable Windows 2 4-6 Engine 2 2-9 
Rear View ~irror 2 4- 6 Low Frequency Navigation and 
Removable Blind Flight Curtains 2 4- 6 Receiver Set ARC Type 12 2 3. 1-46 
Retractable Lift Handles 2 4-6 ~arker Beacon Receiver 
Stowage Compartment 2 4-6 Set AN/ ARN - 12 . . . 2 3. 1- 20 

~ixture Control Lever 2 4-6 Radio Receiver Set AN/ ARN- 30A 2 3. 1-27 
~oaring Provisions 2 1- 3 Radio Set ARC Type 12 2 3. 1-17 
~ounting 2 4-6 Radio Set AN/ ARC-60 2 3. 1- 8 

96556 . 2 3. 1- 56 Radio Set AN/ ARN-44 2 3. 1-37 
ARC Type K- 11 2 3.1-13 Power Failure, Electrical 2 3- 6 
ARC Type ~-11A 2 3. 1-13 Power Receptacle, External 2 1-14 
ARC Type ~-20 2 3.1-5 Practice Spins 2 6-2 
~T-589/ARN-12 2 3.1-18 Practice Stal ls 2 6- 1 
~T- 1174/ARN- 30 2 3.1-24 Power Off, 40° Bank 2 6-2 
~T-1175/ARN-30 2 3. 1-24 Power Off, Straight Ahead 2 6-1 
~T- 1267/AR 2 3. 1-3 1 Power On, 20° Bank 2 6-1 
~T- 1268/AR 2 3. 1-3 1 Power On, Straight Ahead 2 6- 1 
~T- 1620/AR 2 3. 1-31 Pre-Flight Check 
MT-1677/AR 2 3.1-5 Aircraft 2 2-5 
MT-1912/ARN 2 3.1- 49 Direction Finder Receiver 
MT-1913/ ARN 2 3. 1- 49 Set AN/ ARN - 42 2 3. 1-58 

Movable Windows 2 4-6 Direction Finder Receiver 

N 
Set AN/ ARN-59 2 3. 1-52 

Engine 2 2- 5 
Low Frequency Navigation and 

Navigation Lights Flasher Switch 2 4- 2 Receiver Set ARC Type 12 2 3.1-45 
Navigation Lights Switch 2 4-2, 4- 3 Marker Beacon Receiver 
Night Flying 2 9-1 Set AN/ ARN- 12 2 3. 1-20 
Night Landing 2 2-9 Radio Receiver Set 
Night Takeoff 2 2-6, 2- 7 AN/ ARN-30A 2 3. 1- 37 
Normal Landing 2 2-7 Radio Set ARC Type 12 2 3.1-16 
Normal Operation of Four - Radio Set ARC-60 2 3.1-7 

Shackle System 2 4- 5 Radio Set AN/ ARN-44 2 3. 1- 37 
Normal Operation of Heating and Pre-Landing Check, Descent and 2 2-7 

Windshield Defrosting System 2 4- 1 Pressure Gage, Fuel 2 1-12 
Normal Stall Characteristics 2 6-1 Pressure Gage, Manifold 2 1-11 
Normal Takeoff 2 2-5, 2-6 Pressure Gage, Oil 2 1-11 

0 
Prohibited Maneuvers 2 5-1 
Propeller 2 1-11 

Control Lever 2 1-11 
Obstacle Clearance Takeoff 2 2-6 Failure 2 3-2 
Oil Supply Syste m 2 1- 11 Limitations 2 5- 1 

Pressure Gage 2 1-11 Primer System, Engine 2 1- 5 
Temperature Gage 2 1-11 Engine Primer 2 1-11 

On Entering The Aircraft 2-2, 9- 5 Purpose 2 1-1/ 1-2 
Interior Check (a ll flights) 2 2- 2 

Q Interior Check (night flights) 2 2- 3 
Operation of Ventilation System 2 4-1 
Oscillator-Relay 0-423/AR 2 3.1-5 Quadrant, Engine 2 *1- 4 

p Quantity Data, Fuel 2 *1- 12 
Quantity Indicator 2 1-12 

Pedals, Brake 2 1-29 R 
Pitot Heater 2 4- 1 

Switch 2 4-1 Radio and Na vigation Equipment 2 9-2 
Pitot Static System 2 1-30 Radio Control Sele ctor Unit 
Position, Indicator, Wing Flap 2 1-21 ARC Type C-47 2 3.1-13 

) Post Flight Check 3. 1-43 
Direction Finder Receiver Radio Range Approach 2 *9- 2 

Set AN/ ARN -42 2 3.1-58 Radio Range Let Down 2 9-3 

Asterisk*preceding page number denotes illustration or chart. 
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Radio Receiver 702398-02 2 3.1-54 Power Off Inspection 2 3. 1-27 
*3.1-58 Exterior Inspection 2 3. 1-27 

Radio Receiver R -445/ARN-30 2 3. 1-22 Purpose and Use 2 3. 1-20 
Radio Receiver R-508/ ARC 2 3.1-3 Technical Characteristics 2 3. 1-20 
Radio Receiver R-511/ ARC 2 3. 1-42 Type of Operation Facilities 2 3. 1-26 
Radio Receiver R-836/ ARN 2 3.1- 47 Radio Set AN/ ARC-44 2 3. 1-27 
Radio Receiver Set AN/ ARN-30A 2 3.1-20 Block Diagram 2 *3.1-27 

Block Diagram 2 *3.1-21 Components of 2 3. 1- 30 
Components of 2 3.1-22 Description of 2 3.1-30 
Description of 2 3.1-22 Description of ~ajor Components 2 3. 1-30 
Description of Major Components 2 3.1-22 Antenna AT-454/ ARC 2 3.1-31 

Antenna AS-580/ARN- 30 2 3. 1-22 Antenna Group AN/ ARA- 31 2 3. 1-31 
Course Indicator Impedance Matching Network 

ID-453/ ARN-30 2 3.1-24 CU459/ UR 2 3.1-31 
*3. 1-26 Keyer KY - 149/ AR 2 3.1- 31 

Radio Receiver R-445/ARN-30 2 3. 1-22 Control Panel SB-327/ ARC- 44 2 3. 1-30 
Radio Set Control *3.1- 31 

C-1254/ARN-30 2 3. 1-22 Dynamotor DY-107/ AR 2 3.1- 30 
*3. 1-24 Headset - ~icrophone H- 101/ U 2 3.1-30 

Signal Data Converter Radio Receiver Transmitter 
CV-265/ARN 2 3. 1-22 RT294/ARC-44 2 3.1-30 

Description of ~inor Components Radio Signal Distribution 
and Installation Items 2 3. 1-24 Panel SB- 329/ AR 2 3.1-30 
Headset - ~icrophone *3.1-33 

H-46A/UR . 2 3. 1-25 Terminal Box J-562/ AR 2 3.1-31 
Junction Box ARC Type J -15B 2 3. 1-25 Description of ~nor Components 
~ounting MT-1174/ARN- 30 2 3. 1-24 and Installation Items 2 3. 1-31 
~ounting MT-1175/ARN-30 2 3. 1-24 Jack Box ARC Type J-10 2 3.1-31 
Relay Unit ARC Type K-12 2 3. 1-24 Junction Box ARC Type J -10 2 3.1-31 
Relay Unit ARC Type K-14A 2 3. 1-25 ~ounting ~T-1_267/AR 2 3.1-31 
Relay Unit ARC Type K-17 2 3.1-24 ~ounting MT- 2168/ AR 2 3. 1-31 

Differences in ~odels 2 3. 1-25 ~ounting ~T-1620/AR 2 3.1-31 
Dual Operating Controls 2 3.1-27 Differences in ~odels 2 3.1-31 
Emergency Operation 2 3. 1-27 Dual Operating Controls 2 3.1-37 
Flight Check 2 3.1-27 Emergency Operations 2 3. 1-37 
Location Diagram 2 *3. 1-23 Location Diagram . 2 3. 1-29 
Nomenclature and Common Nomenclature and Common Names 2 3. 1-28 

Names . . 2 3.1-22 Operating Controls and Use 2 3.1-32 
Operating Controls and Use . 2 3. 1-25 Control Panel SB-327/ ARC-44 2 3.1-32 

Course Indicator Frequency Selector Ring and 
ID-453/ ARN-30 2 3.1-25 Lever 2 3.1-32 

*3. 1-26 Power ON-OFF Switch 2 3.1-32 
Course Selector Knob 2 3. 1-2fi Remote-Local Selector Lever 2 3. 1-32 

Radio Control Switch . 2 3. 1-25 Volume Control Knob 2 3.1-32 
Radio Set Control C-1254 2 3. 1-25 Interphone Switch Button 2 3.1-35 

Omni-Var Loc Selector 2 3. 1-25 Microphone Switch Button 2 3.1-35 
Tuning Crank 2 3. 1-25 Radio Switch Panel 2 *3. 1-34 
Volume Control Knob 2 3. 1-25 Headset - Microphone 

Operating Instructions . 2 3. 1-26 Selector Knob 2 3.1-34 
Localizer (LOC) Operating Homing - Comm. Switch . 2 3.1-34 

Instructions . . 2 3. 1-27 Interphone - Power Switch 2 3.1-34 
Localizer (LOC) Steering Panel Lights Rheostat Knob 2 3. 1-34 

Instructions 2 3. 1-27 Squelch Switch 2 3.1-34 
VHF Omni Directional Range Rear ~icrophone Switch 

(VOR) Operating Instructions 2 3. 1-26 Button 2 3.1-35 
VHF Omni Directional Range Signal Distribution Panel 

(VOR) Steering Instructions 2 3. 1-26 SB-329/ AR . 2 3. 1-32 
Visual Aural Range (VAR) Headset Amplifier Volume 

Operating Instructions 2 3.1-26 Control Knob 2 3.1-22 
Post Flight Check 2 3. 1-27 Nav. Switch . 2 3.1-33 
Pre-Flight Inspection 2 3. 1-27 Receiver 1 Switch Lever 2 ll . l-32 

Interior Inspection 2 3.1-27 Receiver 2 Switch Lever 2 3. 1-32 

Asterisk*preceding page number denotes illustration or chart. 
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Receiver 3 and ~B Switch 2 3. 1-33 Transmitter Channel Selector 
Transmitter-lnterphone Switch 2 3. 1-6 

Selector Lever 2 3.1- 33 Tuning Crank 2 3. 1-6 
Operating Instructions . 2 3. 1-35 Volume Control Knob 2 3. 1-6 

Control Panel Operating Operating Instructions 2 3.1- 6 
Instructions 2 3. 1-36 Post Flight Check 2 3. 1-8 

Homing Receiver Operating Pre-Flight Inspection 2 3. 1-7 
Instructions 2 3.1-36 Interior Check 2 3.1- 8 

lnterphone Operating Power On Inspection 2 3.1-8 
Instructions 2 3. 1-36 Power Off Inspection 2 3. 1- 7 

Radio Signal Distribution Panel Exterior Inspection 2 3.1-7 
Operating Instructions 2 3. 1-35 Purpose and Use 2 3. 1-1 

Radio Switch Panel Operating Technical Characteristics 2 3. 1-1 
Instructions 2 3. 1-35 Types of Operation Facilities 2 3.1- 6 

Post Flight Check 2 3. 1-37 Radio Set ARC Type 12 2 3.1-8 
Pre-Flight Inspection 2 3.1-37 Block Diagram 2 *3. 1-9 

Interior Inspection 2 3. 1-37 *3.1- 10 
Power On . 2 3.1-37 Components of 2 3. 1- 11 

Power Off Inspection 2 3.1-37 Description of 2 3. 1-11 
Exterior Inspection 2 3.1-37 Descr iption of Major Components 2 3. 1- 11 

Preliminary Starting Procedures 2 3.1-35 Antenna ARC Type A-12 2 3. 1- 13 
Control Panel 2 3. 1-35 Antenna ARC Type A-15 2 3. 1-13 
Radio Signal Distribution Panel 2 3.1-35 Oscillator-Relay 0-423/ AR 2 3.1-13 
Radio Switch Panel 2 3.1-35 Radio Receiver R-508/ ARC 2 3.1-11 

Purpose and Use 2 3.1-27 Radio Set Control C-1341/ARC 2 3. 1- 13 
Stopping Procedures 2 3. 1- 37 *3.1-16 
Technical Characteristics 2 3.1-37 Radio Set Control C-1117 / ARC 2 3.1-11 
Types of Operation Facilities 2 3. 1-35 *3. 1-14 

Radio Set AN/ ARC- 60 2 3. 1- 1 Radio Transmitter T-363/ ARC 2 3.1-11 
Block Diagram 2 *3.1-2 Radio Transmitter T-366/ ARC 2 3.1-11 
Components of 2 3.1-3 Description of Minor Components 
Description of . . 2 3.1-3 and Installation Items 2 3.1-13 
Description of ~ajor Components 2 3.1-3 Electrical Equipment Rack 

Antenna AT-701/ AR 2 3.1-5 ~T-1140/ARC . . . 2 3.1-13 
Frequency Converter - Headset-~icrophone H-46A/ UR 2 3.1-14 

Transmitter CU-43 1/AR 2 3. 1-3 Headset-~icrophone H -10 1/U 2 3.1-14 
Oscillator-Relay 0-423/ AR 2 3.1-5 Jack Box ARC Type J - 10 2 3.1-14 
Radio Receiver R-508/ARC 2 3. 1-3 Junction Box ARC Type J-13 2 3. 1- 13 
Radio Set Control C-1917/AR 2 3.1-3 Junction Box ARC Type J -15B 2 3.1- 13 

*3.1-7 ~ounting ARC Type ~-11A 2 3.1-13 
Relay Switch RE-275/ AR 2 3.1-5 ~ounting ARC Type K-11 2 3.1-13 

Description of ~inor Components ~ounting MT- 1677/ ARC 2 3.1-13 
and Installation Items 2 3.1-5 Radio Control Selector Unit 
Electrical Equipment Rack ARC Type C-47 2 3.1- 13 

MT- 1140/ ARC . . . 2 3. 1-5 Relay Unit ARC Type K-12 2 3.1- 13 
Headset - ~icrophone H-10 1/U 2 3. 1-5 Relay Unit ARC Type K-17 2 3.1- 13 
Jack Box ARC Type J -10 . 2 3.1- 5 Relay Unit ARC Type K-19A 2 3. 1-13 
Junction Box ARC Type J- 15B 2 3.1-5 Differences in Models 2 3. 1- 14 
~ounting ARC Type ~-20 2 3.1-5 Dual Operating Control 2 3. 1- 16 
~ounting MT-1677/ AR 2 3.1-5 Emergency Operation 2 3. 1-16 
Relay Unit ARC Type K-19A 2 3.1-5 Interphone Operating Instructions 2 3. 1-16 

Difference in Models 2 3.1-6 Location Diagram 2 *3 . 1-12 
Dual Operating Controls 2 3.1-7 Nomenclature and Common 
Emergency Operation 2 3. 1- 7 Names . 2 3. 1-8 
Interphone Operating Instructions 2 3.1- 7 Operating Controls and Use 2 3.1-14 
Location Diagram . 2 *3 . 1-4 Interphone Switch Button 2 3. 1-15 
Nomenclature and Common Microphone Switch Button 2 3.1-15 

Names . . 2 3. 1- 3 Radio Control Switch 2 3. 1-15 
Oper ation Controls and Use 2 3. 1-6 Sensitivity Switch 2 3.1-14 

Interphone Switch Button 2 3. 1-6 Transmitter Channel Selector 
Microphone Switch Button 2 3. 1-6 Switch 2 3. 1-14 
Radio Control Switch 2 3.1-6 Tuning Crank 2 3.1-14 

Asterisk*preceding page number denotes illustration or chart. 
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Volume Control Knob 2 3. 1-14 Sense Antenna 2 3.1-49 
Operating Instructions 2 3. 1-15 3. 1-56 
Post Flight Check 2 3.1-17 Servicing Diagram, General 
Pre-Flight Inspection 2 3. 1-16 Arrangement and 2 1-2 

Interior Inspection 2 3. 1-17 Shackle System Switches, Four 2 4-4 
Power On Inspection 2 3. 1-17 Emergency Drop Load Salvo 

Power Off Inspection 2 3. 1-16 Switch 2 4-4 
Exterior Inspection 2 3. 1-16 ~aster Drop Load Release 

Purpose and Use 2 3. 1-18 Switch 2 4-4 
Technical Characteristics 2 3. 1-8 Shackle Arming Switches "2 4-4 
Type of Operation Facilities 2 3.1-15 Shackle Selector Switches 2 4-4 

Radio Set Control C-1117/ ARC 2 3.1-11 Shoulder Harness, Safety Belts and 2 1-32 
3. 1-42 Signal Electronic Equipment 2 3.1-59 

*3.1-14 Signal Data Converter 
Radio Set Control C-1113/ARC 2 3.1-42 CV-265/ ARN 2 3. 1-22 

*3. 1-44 Signal Destribution Panel 
Radio Set Control C-1341/ ARN 2 3.1-13 SB-329/ AR 2 3. 1-30 

*3.1-16 3. 1-33 
Radio Set Control C-1917/AR 2 3. 1-3 Smoke and Fume Eliminations 2 3-3 

*3. 1-7 Snow, Rain, Ice 2 9-4 
Radio Set Control C-1342/ ARN 2 3.1-42 Special Features 2 1-1 

*3.1-45 Speed Range 2 9-2 
Radio Set Control C-2275/ARN 2 3. 1- 49 Stalls 2 6-1 

*3. 1-50 Accelerated Characteristics 2 6-1 
Radio Set Control C-1254/ARN-30 2 3. 1-22 Normal Characteristics 2 6-1 

*3. 1-24 Practice 2 6-1 
Radio Transmitter T-363/ARC 2 3.1-11 Recovery 2 6-2 
Radio Transmitter T-366/ARC 2 3. 1-11 Speed 2 6-1, *6-2 
Rain, Ice, Snow 2 9-4 *6-3 
Rear Compartment Instruments 2 1-29 Standby Compass 2 1-30 
Rear Compartment, Left Side 2 *1-26, *1-27 Starting Engine 2 2-3, 9-5 
Rear Compartment, Right Side 2 *1-28 Starter System 2 1-11 
Rear Instrument Panel 2 *1-10 Button 2 1-11 
Rear Seat 2 1-30, *1-32 Steering System 2 1-21 

*1-33 Water Rudders 2 1-21 
Rear View ~irror 2 4-6 Water Rudder Retraction Handle 2 1-21 
Receiver - Transmitter Stick Grip Switches, Control 2 *4-4 

RT294/ARC-44 2 3. 1-30 Stopping Engine 2 2-10, 9-7 
Record, Form and . 2 3.1-1 Stowage Compartment 2 4-6 
Relay - Switch RE-275/ AR 2 3.1-5 Spins 2 6-2 
Relay Unit ARC Type K-12 2 3.1-13 Characteristics 2 6-2 
Relay Unit ARC Type K-14A 2 3.1-25 Practice 2 6-2 
Relay Unit ARC Type K-17 2 3. 1-13 Recovery 2 6-2 
Relay Unit ARC Type K-19A 2 3.1-5 Survival Kit, Seat 2 1-30 
Retractable Left Handles 2 4-6 Switch and Circuit Breaker Panel 2 1-18 
Rheostat, Voltage Regulator 2 1-14 System Failure, Fuel 2 3-6 
Rotating Beacon Light Switch 2 4-3 System Operation 2 2-7 
Rough Terrain, Landing On 2 3-3 
Rudder Pedals . 2 1-19 T 
Rudder Pedals Positions, Rear 2 1-19 

Tachometer 2 1-11 s Takeoff 2 2-5, 9-6 
Chart 2 10-1, *10-7 

Safety Belts and Shoulder Crosswind 2 2-6 
Harness 2 1-32 Instrument 2 9- 1 

Sample Problem 2 10-1 ~inimum Run 2 2-6 
Seats 2 1-30 Night 2 2-6, 2-7 

Front Seat 2 1-30, *1-31 Normal 2 2-5, 2-6 
Rear Seat 2 1-30, *1-32 Obstacle Clearance 2 2-6 

*1-33 Taxiing Instruction-s 2 2-4, 2-5 
Sur vi val Kit 1-30 9-6 

Selector Valve, Fuel 2 1-12 Temperature Gage, Cylinder Head 2 1-11 

Asterisk*preceding page number denotes illustration or chart. 
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Temperature Indicator, Oil 2 1-11 Ventilation System 2 4-1 
Terminal Box J - 562/AR 2 3. 1-31 Cabin Ventilators 2 4-1 
The Aircraft 2 1-1 Operation of . . . . 2 4-1 

Dimensions 2 1-1 VHF Omni Directional Range (VOR) 
Gross Weight 2 1-1 Operating Instruction . . 2 3.1- 26 :j 
Special Features 2 1-1 Visual Aural Range (VOR) Operating 
Trainer Versions 2 1-1 Instructions 2 3. 1- 26 

Three View 1 *2-4 Voltage Regulator Rheostat 2 1-14 t 
Throttle 2 1- 3 
Traffic Pattern Check 2 2-7 w 
Trim Tab Control Wheel, Elevator 2 1-20 
Turbulent Air and Thunderstorms 2 9-4 Warning Light, Fuel Low Pressure 2 1-12 

Approaching the Storm 2 9-4 Warm-Up and Ground Tests 2 9-6 
In the Storm 2 9- 5 Water Rudders 2 1-21 

Turbulent Air Penetration Speeds 2 9-5 Retraction Handle 2 1-21 
Turning Radius, ~inimum 2 *2-4 Weight and Balance 2 2-1 
Typical Ground Control Weight Limitations 2 5-1, 5-4 

Approach 2 *9-3 Wing Fire 2 3- 3 
Typical Landing Pattern 2 *2- 8 Wing Flaps 2 1-20 

v Lever 2 1- 20, 1-21 
Position Indicator 2 1-21 
Switch 2 1-20 

Vacuum Operated Instruments 2 1- 29 Wire Antenna 2 3. 1- 43 

Asterisk*prececllng page number denotes illustration or chart. 
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