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S·COPE. 
This manual contains the necessary information for 
safe and efficient operation of 0-2A aircraft. These 
instructions provide you with a general knowledge of 
the aircraft, its characteristics, and specific normal 
and emergency operating procedures. Your flying 
experience is recognized, and therefore, basic flight • 
principles are avoided. 

SOUND JUDGMENT. 
This manual provides the best possible operating in-
strub ct!tuiotns funder dcircumst 

1
but it is not a 

su s 1 e or soun JU gmen . u tp e emergen-
cies, adverse weather, terrain, etc. may require 
modification of the procedures. 

PERMISSIBLE OPERATIONS. 
The Flight Manual takes a "positive approach" and 
normally states only what you can do. Unusual op-
erations or config1lrations which exceed the limita-
tions as specified in this manual must be approved by 
the Flight Manual Manager, San Antonio ALC/MMUA. 
Clearance must be obtained from the major command 
before any questionable operation is attempted which 
is not specifically permitted in this manuaL 

ii 

HOW TO BE ASSURED OF HAVING 
LATEST DATA. 
Refer to numerical index, T. 0. 0-1-1-5 and supple-
ments thereto, which are devoted solely to the listing 
of all current Flight Manuals, Safety Supplements, 
and Checklists. Their frequency of issue and brevity 
assures an accurate up-to-date listing of these publi-
cations. 

SAFETY AND OPERATIONAL 
SUPPLEMENTS. 
Safety Supplements are issued as an expeditious 
means of reflecting safety information when hazar-
dous or safety conditions exist. These supplements 
contain operational, precautionary, and restrictive 
instructions that affect safety and safety modifica-

e.• 

tions. Operational Supplements are issued as an ex-
peditious means of reflecting information when mis- ·0 
sion essentialoperational procedures are ______ _ 
Supplements are issued by teletype (interim) or by I 
printed copy (formal) depending upon the urgency. 
Formal supplements are identified by red border 
"SS" or black border "OS" lettering on the title page 
designating Safety or Operational. Supplements are 
numbered consecutively regardless of whether it is 
safety or operational. Safety Supplements can also 
be identified by the "SS" preceding the number. 
Operational Supplement numbers are preceded by a 
single "S". A Flight Manual and Supplement Status 
page is furnished with each formal Safety and Opera-

' . \•.;. 
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tiona! Supplement. Since these status pages can only 
be as current as the associated publications, it is 
also necessary to refer to the appropriate index, T. 0. 
0-1-1-5. File supplements in reverse numerical 
order in the front of the Flight Manual. 

C H EC KLI ST S. 
The Flight Manual contains only amplified procedures. 

I Abbreviated checklists have been issued as separate 
technical orders. See the "A" page of the Flight 
Manual and the latest supplement status page for cur-
rent applicable checklists. Line items in the Flight 
Manual and checklists are identical respect to 
arrangement and item number. If authorized by an, 
interim safety or operational supplement that affects 
a checklist, write in the applicable change on the 
affected checklist. A formal supplement will then be 
issued with the revised checklist page attached. · 

HOW TO GET PERSONAL COPIES. 
Each pilot is entitled to personal copies of the Flight 
Manual, Supplements, and Checklists. The required 
quantities should be ordered before you need them to 
assure their prompt receipt. Check with your supply 
personnel - it is their job to fulfill your Technical 

I Order requests . . Basically, the required tech orders 
must be ordered utilizing the Publications Require-

. ments '!'able, AFTU Form 187. T.O.s AF Technical 
Order System, and 00-5-2, Technical Order Distribution 
System, provide details. 

FLIGHT MANUAJ. AND CHECKLIST 
BINDERS. 
Looseleaf binders and sectionalized tabs are avail-
able for use with your manual. These are obtained 
through local purchase procedures and are listed in 
the Federal Supply· Schedule {FSC Group 75, Office 
Supplies, Part 1). Binders are also available for 
carrying your checklist. These binders contain 
plastic envelopes into which individual. checklist 
pages are inserted. · They are available in three 
capacities and are obtained through normal Air Force 
supply under the following stock list numbers: 7510-
766-4268, -4269, and -4270 for 15, 25, and 40 en-
velope binders respectively. Check with your supply 
personnel for assistance in securing these items. 

WARNINGS, CAUTIONS, AND NOTES. 
The following definitions apply to "Warnings", {'Cau-
tions", and "Notes" found throughout the manual. 

{WARNING! Operating procedures, tech-
niques, etc. , which could re-
sult in personal injury or loss 
of life if not carefully followed. 

NOTE 

DEFINITIONS. 

T.O. 1L-2A-1 

Operating procedures, tech-
niques, etc. , which could re-
sult in damage to equipment 
if not carefully followed. 

An operating procedure, tech-
nique, etc., which is consid-
ered essential to emphasize. 

The following definitions apply to the use of the words 
"shall, " "will, " "should, " and "may. " 

Shall and will - Used to express that the requirements 
are binding and mandatory. 

Should - Used to express a nonmandatory desire or 
preferred method of accomplishment and shall be 
construed as a nonmandatozy provision. 

May - Used to express an acceptable or suggested 
means of accomplishment and shall be construed as 
a nonmandatory provision. 

YOUR RESPONSIBILITY - TO LEI US 
KNOW. 

Every effort is ma.de to keep the Flight Manual cur-
rent. Review conferences with operating personnel 
and a constant review of accident and flight test re-
ports assure inclusion of the latest data in the man-
ual. However, we cannot correct an error unless 
we know of its existence. In this regard, · it is essen-
tial that you do your part. Comments, corrections, 
and questions regarding this manual or any phase of 
the Flight Manual program are welcomed. These 
should be forwarded, using AF Form 847 in accor-
dance with AFR 60-9, through your Command Head-
quarters to San Antonio ALC/MMUA Kelly AFB TX B 
78241. ' 

AIRCRAFT DIFFERENCES 

Some differences exist in the configuration of .0-2A 
aircraft because of changes in original equipment. 
These differences are defined through use of the 
terms "early aircraft" and "later aircraft. " When 
one of these terms appear in the text or on an illus-
tration, the information applies only to that group of 
aircraft represented by the term. II neither "early 
aircraft" or "later aircraft" appears in a paragraph 
or illustration, the information is applicable to all 
aircraft. 

iii 
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The Aircraft 
(Typical) 
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THE AIRCRAFT. 

The aircraft, designed and manufactured by Cessna 
Aircraft Company, is an all-metal, twin-engine, 
strut-braced, high-w1ng monoplane. Distinguishable 
features of the aircraft are two engines placed in tan-
dem on the fuselage centerline, a twin-boom suppbrt-
ed empennage, and a retractable, tricycle landing · 
gear. Two horizontally-opposed, six-cylinder, fuel 
injected engines turning constant-speed, full feather-
ing propellers power the aircraft . . The front propel-
ler is a tractor type; the rear propeller is of the 
pusher configuration. The aircraft .is a three-place 
aircraft equipped with a full complement 'of avionic 
equipment; it is designed to fulfill forward air con-
trol and limited close support missions, and can 
carry cargo and external stores. 

DIMENSIONS. 

The overall dimensions of the aircraft are as follows: . 

Wing Span .......... . 
Height (top of anti-collision light 

on 'vertical fin) . . . . . . . 
Length ............ . 

38' 0" 

9' 5" 
29' 2" 

Refer to Section IT for minimum turning radius, 
ground clearance, and other dimensions. 

T. 0. 1L-2A-1 

DESCRIPTION 

BASIC WEIGHT 

The basic weight of the aircraft is approximately 3226 
pounds. This weight includes unusable fuel but does 
not include engine oil. Refer to Section V, Weight 
Limitations, for additional information. 

ENGINES. 
The aircraft is powered by two horizontally-opposed, 
six-cylinder, overhead-valve, air-cooled, direct-
drive engines mounted in tandem (one facing forward 
and one facing aft) .on the fuselage centerline. The 
engines utilize wet-sump oil systems and fuel injec-
tion systems. Both engines are Continental Model 
10..:360-D engines; these incorporate a single acces-
sory drive section which, on the front engine, is used 
to drive the hydraulic pump. The accessory drive 
section on the rear engine is not used and is covered 
with a plate. Both engines are rated at 210 BHP at 
2800 RPM. Fuel injection system controls, consist-
ing of throttles and mixture control levers, are 
mounted in the engine control pedestal (figure 1-3). 

THROTTLES. 

Engine power is controlled by the throttles (1, figure 
1-3) which are the two levers on the top of the engine 
control pedestal nearest the pilot. They are identi-
fied by their round, smooth knobs and are the longest 
levers on the pedestal. The throttles are operated in 
a conventional manner; in the forward position, the 
throttles are OPEN, and in the aft position, the throt-
tles are CLOSED. In addition to control of the engine 
throttle unit, each throttle linkage mechanically actu-
ates a microswitch in the landing'.gear warning horn 
system, and the horn will sound whenever either 
throttle is retarded below approximately 17 inches of 
manifold pressure with the landing gear not being 

::. ... - ·- ... · ·-····-·---

MIXTURE CONTROL LEVERS. 

The mixture control levers (4, figure 1-3) are 
ed on the engine control pedestal and are the two 
levers nearest the copilot. These levers have red, 
sharp-pointed, round knobs. The RICH position is 
full forward; full aft is ICO denoting the idle cut-off 
position. Refer to Section VII for manual leaning 
procedures, 

1-1 
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General Arrangement Diagram 
(Typical) 

2 3 4 5 6 7 8 9 

24 23 22 21 20 19 18 17 16 15 14 

NOTE 
1. A foul-weather window at left side of windshield and two observation 

windows in cabin ceiling have been omitted for.clarity. 
2. Equipment which has been omitted for clarity includes·: controls 

lock, mooring rings, tow bar, fuel sampler cup, cargo tie-down 
rings, jack pads, and two rifle mounts. 

1. Hight Wing Navigation Light 15. 
16. 
17. 
18. 

Pitot Tube and Stall Warning Vane 
Main Landing Gear 2. RightWing Landing and Taxi Lights 

3. Right Wing External Stores Pylons Battery (Later Aircraft) 
4. Right Underwing Light Pilot and Copilot Seats 

11 

12 

13 

5. Cabin Door with Openable Ventilation Window 
(Door includes observation window) 19. 

20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 

(Map pockE;ltS incorporated in seat backs; ) 
Pilot's Circuit Breaker Panel 

6. Rear Ventilation Window (One each side) 
7. Baggage Door 
8. Rear Engine Compartment 
9. Anti-Collision Light 

10. Tail Navigation Lights 
11. Avionics Rack and Rear Junction Box 
12. Left Wing External Stores Pylons 
13. Left Wing Landing and Taxi Lights 
14. Left Wing Navigation Light 

Figure 1-1. 

Camera Opening Provisions 
Battery (Early Aircraft) 
External Power Receptacle 
Nose Landing Gear 
Front Engine Compartment 
Instrument Panel 
Non-Computing Gunsight 
Armament Control Panel 
Observation Window 

... 

. 
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Cabin Forward View (Typical) 

1. Pilot's Control Wheel (See Figure 1-13) 
2. Left Instrument Panel (See Figure 1-5) 
3. Gunsight Reticle Light Rheostat Switch 
4. Non-Computing Gunsight (See Figure 4-14) 
5. Armament Control Panel (See Figure 4-13) 
6. Course Indicator .. (See-Figure-4-9) --·-
7. Magnetic Compass 

7A. Compass Correction Card 
8. Interphone-Audio Control Panel (See Figure 4-3) 

UHF/ AM System Control Panel (See Figure 4-4) 
10. VHF/ AM and VOR/ILS Systems Control Panel 

(See Figure 4-5) 
11. LF/ADF System Control Panel (See Figure 4-10) 
12. VHF/FM System Control Panel (See Figure 4-6) 
13. TACAN System Control Panel (See Figure 4-8) 

14. Right Instrument Panel (See Figure 1-6) 
15. Copilot's Control Wheel :. o 

16. Right Switch and Control Panel (See Figure 1-7) 
17. Copilot's Cabin Air Outlet 
18. Copilot's Rudder Pedals 
19. Copilot's Heat Outlet 
20. IFF System Control Panel (See Figure 4-11) 
21. KY-28 Speech Security System Control Panel 

(See Figure 4-7) 
22. Pilot's Heat Outlet 
23. Pilot's Rudder Pedals 
24. Engine Control Pedestal (See Figure 1-3) 
25. Parking Brake Knob 
26. Pilot's Cabin Air Outlet 
27. Left Switch and Control Panel (See Figure 1-7) 

Figure 1-2 . 

1-3 
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Engine 
Control Pedestal 

(Typical) 

11 

PRESSUR. E 
ALTERNATE SOURCE 

'------'. ...OPEN A.CLOSED 

1. Throttles 
2. Propeller Control Levers 
S. Gear Warning Horn Switch and 

Warning Light · 
4. Mixture Control Levers 
5. Friction Lock Knob 
6. Rear Engine Primer 
7. IFF System Control Panel 

(See Figure 4-11) 
8. KY-28 Speech Security System 

Control Panel (See Figure 4-7) 
9. Front Engine Primer 

10. Rudder Trim Control Wheel 
11. Alternate Static Pressure Source 

Valve 

6 

Figure 1-3. 

FRICTION LOCK KNOB. 

A friction-lock knob (5, figure 1-3) is located on the 
right side of the pedestal. Rotation of the knob clock-
wise increases friction and prevents creeping of throt-
tles, mixture control levers, and propeller control 
levers. Counterclockwise rotation decreases friction 
and permits free movement of the control levers. 

1-4 

ENGINE COOLING. 

Front-engine cooling air is admitted at the front of 
the engine cowling anc;:l directed by baffling around 
the cylinders for engine cooling (see figure 1-4). 
Cowl flaps at the lower aft portion of the engine 
cowling control the amount of airflow through the 
front-engine compartment. Rear-engine cooling air 
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Engine Cooling Systems 
(Typical) 

REAR ENGINE 
AIR INTAKE SCOOP 

MOTOR-DRIVEN-----
TORQUE TUBE 

Rear Engine Cooling System 

[) RAM AIR SOURCE 

¢ COLDAIR 

.... HEATED AIR 

Figure 1-4. 

Front Engine Cooling System 

MOTOR-DRIVEN 
· TORQUE TUBE 

COWL FLAP SWITCHES 
AND INDICATOR LIGHTS 

COWL FLAP 
(OPEN AS SHOWN) 

1-5 
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'2 3 4 5 6 7 8 

Left Instrument Panel 
(Typical) 

26 24 23 22 21 20 19 18 l7 16 15 

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

10. 
11. 
12. 
13. 

Early aircraft differ from the diagram as follows: (1) Thebearing-distance-
heading indicator (iteml9) is located on the center avionics panel to the right 
of the manifold pressure gage. A heading indicator is in the position vacated 
by the bearing-distance-heading indicator. (2) The fast-slave button (item 9) 
is not on early aircraft. (3) The maximum performance takeoff/climb settings 
placard (item 18) is moved to the right instrument panel below the fuel quantity 
indicator. 

Clock 
Airspeed Indicator 
Rear-Engine Fire Detector Light 
Front Alt Over-Volt Warning Light 
Rear Alt Over-Volt Light 
Front Alt Not Charging Light 
Rear-Alt -Not-Char£'in0' ·Light · 
Attitude Indicator "' "' 
Slaving Switch 
Slaving Indicator 
Gyro Power Switch 
Salvo Button 
Altimeter 

Figure 1-5. 

14. 
15. 
16. 
17. 
18. 

Manifold Pressure Gage (Dual) 
Tachometer (Dual) --- -
Fuel Flow Indicator (Dual) 
Vertical Velocity Indicator 
Maximum Performance Takeoff/ 
Climb Settings Placard 

19. Bearing-Distance-Heading Indicator 
20. Camera Power Switch 
21. Camera Run Switch 
22 . . Camera Film-Out Light 
23. Turn and Slip Indicator 
24. Turn and Slip Indicator Test Light 
2 5. Ammeter Selector Switch 
26. Accelerometer .! 
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Right Instrument Panel 
(Typical) 

20 19 18 l7 16 15 14 13 12 11 10 

NOTE 

Later aircraftutilize six circuit breakers (items 13 thru 18) for 
protection of instrument AC supply circuits. Early aircraft have 
one additional circuit breaker (hot shown) which protects the 
26-volt AC portion of the heading indicator circuit. 

L TACAN-VOR/ILS Switch 
(Some Aircraft) 

2. LF/ ADF System Control Panel 
(See Figure 4-10) 

3. Gun Charging Switch 
4. IFF AntennaSelector Switch 
5. IFF Caution Light 
6. VHF /FM System Control Panel 

(See Figure 4- 6) 
7. Front-Engine Combination Gage 
8. Rear-Engine Combination Gage 
9. Ammeter 

10. Auxiliary Radio Space 

Figure 1-6. 

11. Exhaust Gas Gage (Dual) 
12. T ACAN System Circuit Breaker (AC) 
13. VOR System Circuit Breaker (AC) 
14. Course Indicator Circuit Breaker (AC) 
15. Indicator 

Circuit Breaker (AC) 
16. Attitude Indicator Circuit Breaker (AC) 
17. Headmg Indicator Circuit Breaker (AC) 
18. Fuel Quantity Indicator (Dual) 
19. T ACAN System Control Panel 

(See Figure 4-8) 
20. X-Band Radar Beacon Switch 

1-7 
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is taken in through an airscoop the cabin at the 
rear of the aircraft. This air is directed by baffling 
around the cylinders, and is exhausted out of the rear-
engine compartment through an outlet at the rear of 
the cowling and through the rear-engine cowl flap 
openings. The cowl flaps are operated electrically 
by a small motor (one for each engine) attached to a 
torque tube which actuates the cowl flaps through 
mechanical linkage. 

NOTE 

Drag from open cowl flaps may significantly 
reduce cruise speeds. With rear cowl flaps 
full open, airflow distortion on the rear 
propeller significantly reduces rear engine 
performance. 

Cowl Flap Switches a11d Indicator Lights. 

Two toggle-type switches (22, figure 1-7) control 
front and rear-engine cowl flaps. The switches are 
spring-loaded to the center OFF position and have an 
up position labeled OPEN and a down position labeled 
CLOSED. Each switch command position has an iti-

·dicator light that will illuminate when the cowl flap 
motor reaches a full close or full open position, arid 
remain illuminated until the switch is released: En-
gine temperature should be monitored when using 
intermediate cowl flap settings as cowl flap position 
is indeterminate from cowl flap switches. The lights . 
are the "press-to-test" type, blue in color and can be 
dimmedfor night operations. 

IGNITION SYSTEM. 

Engine ignition is supplied by dual magnetos on each 
engine. The right magnetos fire the upper right and 
lower left spark plugs on each engine, and the left 
magnetos fire the upper left and lower right spark 
plugs. Normally, each engine should be operated on 
both magnetos because the dual ignition system 
causes more complete and thorough burning of the 
fuel-air mixture. 

Magneto Switches. 

Four magneto switches (1, figure 1-7) control the 
magneto-powered ignition systems. The switches 
are labeled MAGNETO, FRONT, Land R, and REAR, 
L and R. In the up position, the switches are ON; in 
the down position, the switches are OFF. A bar is 
mounted above the switches and allows them to be 
turned off simultaneously. The switches may also be 
turned off individually to permit the checking of each 
magneto for condition and operation. Refer to Section 
n for further discussion of the magneto switches. 

Starter Buttons. 

Two engine starter buttons (29 and 31, figure 1-7) are 
located on the left switch and control panel. The 
buttons, labe.led FRONT START and REAR START, 
are ringed with a red cup to prevent their being push-

1-8 

ed accidentally. When either starter button is press-
ed (with the battery switch ON), the starter con-
tactor for that engine is energized and the starter is 
engaged to crank the engine. Electrical power for 
energizing the starter may be supplied by the air-
craft battery or an external power source. 

ENGINE PRIMERS. 

Two manually-operated, · plunger-type engine primers 
(6 and 9, figure 1-3) are located on the engine con- S 
trol pedestal, and are labeled FRONT PRIMER and 
REAR PRIMER. To operate either primer, firstun-
lock the primer plunger by turning the knob until it 
pops out part way, then slowly pull the knob full out 
and push the knob full in. This action is termed "one 
stroke of the primer." After priming, push the pri-
mer knob full in, and lock it to prevent the engine 
from drawing fuel from the primer. 

Fuel is supplied to the primers from the front-engine 
fuel strainer. Operating the primer forces fuel 
through, lines to the induction air manifolds on each 
engine to prime each bank of cylinders. 

DUAL TACHOMETER. 
The tachometer (15, figure 1-5) is a dual-synchro-
nizing, electrically-operated, concentric pointer 
instrument on the left instrument panel. The two 
indicating pointers ar!il labeled FRONT and REAR, 
denoting front and rear engine. The tachometer 
is calibrated in revolutions-per-minute and each 
increment equals 100 RPM. Tbe tachometer re-
ceives its signals from two engine-driven tachometer 
generators, one located on each engine firewall. A 
synchronizer window in the lower half of the tacho- · 
meter dial provides rear-engine synchronization in-
dications. Clockwise rotation of the indicator shows 
excessive rear-engine RPM in relation to front-en-
gine RPM; conversely, counterclockwise rotation 
shows a low rear-engine RPM. A steady synchro-
nizer indication shows properly synchronized engines. 
When synchronizing engine RPM, either engine RPM 
may be set up and used as a master, and the other 
engine synchronized to it. Minor difference in tacho-
meter readings after engine synchronization may 
occur due to tolerances in the system, but should not 
be cause for concern. Refer to Section V for tacho-
meter instrument markings. 

DUAL MANIFOLD PRESSURE GAGE. 

The manifold pressure gage (14, figure 1-5) is a dual-
indicating (concentric pointer), direct-reading instru-
ment located on the left instrument panel. The two 
indicating pomters are labeled FRONT and REAR, 
denoting front and rear engine. The manifold pres-
sure gage is calibrated in inches of mercury and 
indicates the pressure in the induction air manifold. 
Refer to Section V for instrument markings. 

DUAL FUEL FLOW INDICATOR. 

The fuel flow indicator (16, figure 1-5) is a dual-
indicating (concentric pointer) instrument located on 

''• , 



the left instrument panel. The two indicating pointers 
are labeled FRONT and REAR, denoting front and 
rear engine. The fuel flow indicator is a fuel pres-
sure gage calibrated to indicate the approximate 
gallons per hour of fuel being metered to the engine . 
Refer to Section V for instrument markings. Refer 
to the Level Flight Performance Chart. in Appendix I 
for fuel flow settings for various cruise power set-
tings. 

ENGINE COMBINATION GAGE UNITS. 

Two combination gage units (7 and 8, figure 1-6), 
one for each englne, are located on the right instru-
ment panel. The gage units, labeled FRONT ENG 
and REAR ENG, contain an oil pressure gage, oil 
temperature gage and cylinder head temperature 
gage. Oil pressure, indicated in pounds per square 
inch (PSI), is obtained through a direct pressure line 
from the engine main oil gallery. Oil temperature 
and cylinder head temperature are indicated in de-
grees centigrade; their indications are controlled by 
electrical-resistance type temperature bulbs which 
receive their power from the aircraft electrical sys-
tem. Refer to Section V for instrument markings . 

REAR-ENGINE FIRE DETECTOR LIGHT. 

A red rear-engine fire detector light (3, figure 1-5) 
is located on the left instrument panel and serves as 
a visual warning of rear-engine fire. The light is 
electrically connected by insulated wiring to four 
fire detectors in the rear-engine compartment (one 
detector each mounted near the cowl flap openings 
and two detectors mounted in the compartment air 
outlet). If the temperature at any of the detectors 
reaches 425°F-450°F, an electrical circuit will be 
completed and the detector light will illuminate to 
warn the pilot of an engine fire . The detector light 
is the "press-to-test" type; the condition of the bulb 
and detector system wiring continuity may be func,-
tionally checked by pressing the light inward. Pres-
sing the light will not constitute an electrical check 
of the four fire detector units, since the electrical 
circuitry within the units is designed to be normally 
open until externally heated by conditions such as 
engine fire. 

PROPELLERS. 
--""The-a.w-crairTs-eqU:ipped with two McCauley, all-metal, 

two-bladed, constant-speed, full-feathering, governor-
regulated propellers. The front propeller is a tractor 
type, and rotates clockwise as viewed from the rear 
of the aircraft. The rear propeller is a pusher type, 
and with left hand blades, rotates counterclockwise as 
viewed from the rear of the aircraft. Propeller oper-
ation is controllable through a range of 2200 to 2800 
RPM by means of propeller control levers which are 
mechanically linked to the engine-driven propeller 
governor on each engine . A setting ,introduced into the 
governor establishes the engine speed to be maintain-

T. 0. 1L-2A-1 

ed, and the governor then controls flow of engine oil, 
boosted to high pressure by the governing pump, to or 
from the piston in the propeller hub. Oil pressure 
acting on the piston twists the blades toward low pitch 
(high RPM). When oil pressure from the governor to · 
the propeller piston is reduced, centrifugal for .ce, 

'assisted by an internal spring, acting on the propeller 
counterweights twists the blades toward high pitch 
(low RPM). 

NOTE 
In the event of total oil pressure failure, the 
propeller should automatically go into feather 
and will not unfeather . 

A centrifugally-operated latching mechanism pre-
vents feathering during normal engine shut-down. 

PROPELLER CONTROL LEVERS. 

Control of engine RPM and propeller feathering is 
accomplished by operation of the two propeller con-
trol levers (2, figure 1-3) on top of the engine con-
trol pedestal between the throttles and mixture con-
trol levers. Placing the propeller control levers in 
the INCREASE (full forward) position decreases the 
blade angle and provides the highest engine RPM 

Pulling the levers aft progressively in-
creases the propeller blade angle arid decreases en-
gine RPM. Safety detents near the aft end of the 
lever travel prevent accidental feathering of the 
propellers; this detent position is marked with a line 
and directional arrows indicating lever direction. 

The propeller control levers can be moved into the 
FEATHER position by lifting the lever knobs upward 
while rotating the levers full aft. This action re-
lieves all oil pressure from the governing pump to 
the propeller piston, allowing the feathering spring 
and centrifugal force on the counterweights to force 
the blades into the feathered position. 

!WARNING I 
The friction lock knob must be tightened to 
retain the propeller control lever in the 
FEATHER position. 

Propeller unfeathering assist in un-
feathering the propellers. The accumulators are 
connected by hoses to the governors, and the accu-
mulators are pressurized (or pressure is relieved) 
through normal operation of the governor. This nor-
mal cycling of pressure is permitted by a spring-
loaded check valve in the governor which is unseated 
while the propeller controls are in any position ex-
cept the FEATHER position. Immediately upon 
feathering a propeller, the spring-loaded check valve 
in the governor is seated and pressurized oil is 
trapped in the accumulator and hose. When the pro-
peller control lever is again moved out of the FEA-
THER position, the trapped pressurized oil flows 
back through the governor to the propeller to assist 
in unfeathering it. 
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Switch and Control Panels (Typieal) 

I 

2 4 5 6 7 8 9 10 11 

34 33 32 31 30 29 28 27 26 25 24 

. -10 

1. Magneto Switches 
2. Switch Panel Light (Typical) 
3. Pitot Heat Switch 
4. Anti-Collision Light Switch 
5. Navigation Light Switch 
6. Taxi Light Switch 
7. Landing Light Switch 
8. Radio Dial Light Switch 
9. Engine Instrument Light Switch 

10. Switch Panel Light Switch 
11. Landing Gear Lever 
12. Landing Gear Position 

Indicator Lights 
13. Elevator Trim Tab 

Control Wheel 
14. Wing Flap Switch Lever 
15. Left Cabin Air Control .Knob 
l6. Defroster Control Knob 
17. Right Cabin Air Control Knob 
18. Interphone-Audio Control Panel 

(See Figtire 4-3.) 

13 

23 

Figure 1-7 . 

14 15 16 17 18 

22 21 20 19 

19. Right Cabin Heat Knob 
20. Left Cabin Heat Knob 
21. Copilot's Cabin Air Outlet 

Deflector Control Knob 
22. Cowl Flap Switches 
23. Parking Brake Knob 
24. Flight Instrument Light Switch 
25. Armament Panel Light Switch 
2 6. Alternator Restart Switch 
27. Right Main Tank Auxiliary Fuet" 

Pump Switch 
2 8. Pilot's Cabin Air Outlet 

Deflector Control Knob 
2.9 . __ Re ngine.Starte r .. Button 
30. Left Main Tank AUx:iliary Fuel 

Pump Switch 
31. Front-Engine Starter Button 
32. Rear Alternator Switch 
33. Battery Switch 
34. Front Alternator Switch 
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Fuel Quantity Data 

I BASED ON STANDARD DAY CONDITIONS AND 6 POUNDS PER GALLON 

APPROXIMATE USABLE FUEL FULLY SERVICED 
TANKS NUMBER OF TANKS 

IN LEVEL FLIGHT (EACH) (EACH) 

MAIN 2 44 GALLONS 44.2 GALLONS 
264 POUNDS 265.2 POUNDS 

AUXILIARY 2 17 GALLONS 18 GALLONS 
102 POUNDS 108 POUNDS 

f TOTAL USABLE FUEL IS 122 GALLONS .(732 POUNDS) 

Figure 1-8. 

OIL SUPPLY SYSTEM. 
Oil for engine lubrication ll.nd propeller governor 
operation is supplied from a sump on the bottom of 
each engine. The capacity of each engine sump is 
10 U.S. quarts. Oil is drawn from the sump through 
a low pressure filter screen into the engine..:driven 
oil pump. From the pump, oil is forced through a 
high pressure screen to a thermostat in the oil cool-
er. The thermostat opens and allows oil to bypass 
the cooler when the oil is cold. Whim the oil is hot, 
the thermostat closes causing the .oil to be forced 
through radiator passages in the cooler, thus con-
trolling oil temperatures. Ojl is then circulated to 
various engine parts for lubrication and is returned 
to the sump by gravity flow. Also, engine oil is 
routed to the propeller governor to provide control 
pressures to the propeller. 

An oil filler cap is located on top of each engine. The 
oil dipstick is located on the side of each engine just 
above the oil cooler. Both the filler cap and dipstick 
on each engine are accessible. through access doors in 
the engine cowling. To minimize loss of oil through 
the breather, a minimum of 7 quarts is required for 
normal flights of less than 3 hours. For extended 
flights, a minimum of 8 quarts is required. Normal-
ly, the consumption rate does not exceed 1/3 quart 
per hour. For engine oil grade and specifications, 
refer to the Servicing Diagram, figure 1-20. 

FUEL SUPPLY SYSTEM. 
Fuel for the engines is supplied by a main and auxili-
ary fuel tank in each wing (see figure 1-9). ·All tanks 
are equipped with fire suppressing foam. Fuel from 
the tanks is fed to fuel selector valves and is routed 
through fue'! strainers, engine-driven fuel pump/mix-
ture units, fuel and air throttle units, and fuel distri-
butor manifolds which dispense the fuel to a nozzle 
on each engine cylinder. Fuel vapor and excess fuel 
from the engine-driven fuel pumps is returned to the 

respective main fuel tank and sump tank at a rate up 
to one gallon per gallon consumed, depending upon 
power setting. 

MAIN FUEL TA!I!KS 

The main fuel tank in each wing is comprised of two 
interconnected metal cells located outboard of the 
boom. The system also contains a fuel sump. tank 
and an: auxiliary fuel pump. Fuel flows from each 
main tank to a sump in the lower portion of each 
boom, then through a by-pass in each main tank aux-
iliary fuel pump (when it is not operating) to selector 
valves in the wing roots. Fuel is normally fed from 
the left main tank and front engine fuel selector valve 
to the front engine, and from the right main tank and 
rear engine fuel selector valve to the rear engine. 

/CAUTION! 
Prolonged slips with small amounts of fuel re-
maining in the main tanks can induce engine 
failure due to fuel starvation. 

AUXILIARY FUEL TANKS. 

The auxiliary fuel tank in each wing is located just 
inboard of the boom. These tanks 'iu'e designed for 
use during cruising flight and do not use auxiliary 
fuel punips or sump tanks. Fuel from the left auxili-
ary fuel tank feeds directly through the left fuel 
selector valve to the front engine, and the right aux-
iliary tank feeds directly through the right fuel selec-
tor valve to the rear engine. 

NOTE 
Operating the engines from auxiliary tanks is 
not recommended during low altitude maneu-
vering. The lack of fuel sumps in the auxili-
ary system makes it possible to uncover the 
fuel outlet at relatively high quantities of 
fuel, permitting air to be sucked into the sys-
tern. This interrupts flow of fuel to the 
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Fuel System Schematic 

FUEL QUANTITY INDICA TOR 
(LEFT. TANKS SHOWN) 

FUEL FLOW 

FRONT-ENGINE FUEL NOZZLES 

MIXTURE CONTROL LEVER 

CHECK VALVE 

CODE 

FROM LEFT AUXILIARY FUEL TANK TO FRONT 
ENGINE ONLY. . 

1::::::::::::::::::::1 
FROM RIGHT AUXILIARY FUEL TANK TO REAR 

------ ·------ ENGINE -ONt.Yo- ·-· 

1-12 

Ft.TEL AND VAPOR RETURN FROM FUEL PUMP AND 
f:·: :·:·:·: ·] UNITS TO MAIN FUEL TANKS AND SUMP 

MECHANICAL ACTUATION 

ELECTRICAL ACTUATION 

REAR FUEL /IIJI!m,.,_,.,., 
STRAINER 

REAR-ENGINE FUEL NOZZLES · 

Figure 1-9. 

TO 
FRONT 

ENGINE 

(Typieal) 

TO 
REAR 

ENGINE 

FUEL QUANTITY INDICATOR 
(RIGHT TANKS SHOWN) 

CHECK 
VALVE 

\ . _ _/ 
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F:JEL QUANTITY INDICATOR 
(Ll:FT SHOWN) 

fFu eU Sy.:te m Schemaiic 
(Typical) 

FRONT-ENGrNE fUEL NOZZLES 

--------------, 
I 

FRONT-ENGINE I 
FUEL ... 
VALVE HANDLE 

!t"'· '"" ,,.., 

I 
LEFT I 
AUX. I 
FUEL I 
TANK 1 

I 
I 
I 
I 

) 

MICROSWITCHES r-----------------
1 

_l__ REAR-ENGfNE 
SELECTOR 

(A,' ', ' .VALVE HANDLE ' ,,._,,.,"'.I .... "": 

I 
I 
I 
I 
I 

VALVE 

I 
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MAW TANK 
AUXILIARY 
FUEL PU!\1P 

SWITCH 

COD£ 

FUEL FROt-1 LEFT MAIN FUEL TANK TO FRO:"/T 
£):GfNE AND CROSSFEED TO REAR ENGINE. FUEL 
FROM LEFT AUXlLIA.RY .FUEL TANK TO FRONT 

ONLY. 

FUEL RIGHT MAiN FUEL TANK TO REAR 
ENGINE }.:-iD CROSSFEED TO ENGINE. FUEL 
FROM RIGHT AUXILIARY FUEL TANK TO REAR 
ENGINE . 

FUEL ASD VAPOR RET'URN FROM FUEL PUMP AND 
TO h.lAIN :r'UEL TANXS SUMP 

TANKS. 

ACTUATIOS 

.ELECTRICAL ACTtiATION 

REAR FUEL ,..,,.,;..,.,.-, 
STRAIN£R 

REAR-ENGINE FUEL NOZZLES 

Figure 1-10. 

FUEL QUANTITY INDICATOR 
(RJGHT TANKS SHOWN) 

CHECK 
VALVE 





switches and facilitates turning off all three switches 
simultaneously. · . 

AlTERNATOR SWITCHES. 

Two alternator switches (32 and 34, figure l-7) are 
located on the left switch and control panel and con-
trol operation of the alternators. The switches are 
labeled FRONT ALT and REAR ALT. The switches 
have a lower OFF and an upper ON position. Placing 
the switches in the ON position connects the two alter-
nator systems to the aircraft electrical system. In 
the event of a short circuit in the alternator system, 
the alternator switches may be turned OFF and the 
engines will continue to run on their separate · 
magneto-powered ignition systems. The separate 
switches also provide a means of checkina- a mal-
functioning alternator circuit, and permit"' such a 
circuit to be shut off. Regardiess of the · position of 
the alternator switches, turning the battery_switch 
OFF will remove continuous field excitation' power 
to the alternators . 

The two alternator switches are grouped together 
with the battery switch under a hinged bar which 
facilitates turning off the three switches simulta-
neously. 

AMMETER SELECTOR SWITCH. 

An ammeter selector .switch (25, figure 1-5), located 
on the left instrument panel connects the ammeter to 
the battery circuit or either of the alternator circuits 
to monitor system operation. The switch is a three-
position, rotary type with positions labeled BATT, 
FRONT ALT, and REAR ALT. The normal in-flight 
position of the switch is BATT. ALT positions should 
be selected to check alternator operation. 

CIRCUIT BREAKERS AND 

Push-to-reset, pull-to-disable type circuit breakers 
protect the majority of electrical circuits in the air-
craft. Circuit breakers for all circuits, except elec-
tronic circuits, and instrument AC supply circuits 
are mounted in a circuit breaker panel (see figure 
1-11) near the pilot's seat on the left cabin wall. 
Electronic circuit breakers are located on the rear 
electronics junction box; instrument AC supplycir-
cuit breakers are mounted on the right instrument 
panel. Should an overload occur, the breaker carry-
ing the load will pop out and interrupt the circuit. 
The circuit breaker cannot be reset immediately. 
Because of its internal construction, this type of 
circuit breaker, when tripped, needs a cooling period 
before it can be reset. No more than one attempt 

----snomaoe'rnade toreset a circuit in flight except 
where more than one equipment system runs froin one 
breaker. In this case, all such equipment should . be 
turned off and the breaker reset. To identify the 
malfunctioning circuit, turn the equipment back on 
one at a time until the breaker pops. Turn that 
equipment off and reset the breaker again. 

A circuit which is protected entirely by a fuse is the 
battery contactor closing (external power) circuit. 

T. 0. 1L-2A-1 

This fuse is located in the upper left-hand portion of 
the front firewall and is not accessible to the pilot 
in flight. Fuses are also provided, in addition to cir-
cuit breakers, for the cowl flap motors. Cowl flap 
motor fuses are located adjacent to the motors. 
These fuses also are not accessible in flight. 

OVER-VOLT WARNING LIGHTS 

Two red over-volt warning lights ( 4 and 5, figure 1-5) , 
labeled OVER-VOLT F ALT and R ALT, are located 
on the left instrument panel. The lights are illumi-
nated by an over-volt sensor in each alternator sys-
tem anytime the electrical system voltage exceeds 
32 volts. If the output voltage of an alternator be-
comes excessive, the over-volt sensor will automat-
ically shut off the alternator experiencing the over-
volt condition and cause the over-volt light to come 
on, Over-volt trip-out is not selective and tripping 
of both over-volt sensors may occur with an over-

. volt condition on only one alternator. Both over-volt 
lights are dimmable and have fl. press-to-test feature. 
Refer to Section m for corrective measures to be 
taken in the event of electrical over-voltage indica-
tions. 

ALTERNATOR NOT CHARGING LIGHTS. 

Two amber lights (6 and 7, figure 1-5), labeled ALT 
NOT CHARGING FRONT and REAR, are located on 
the left instrument panel. The lights, when illumi-
nated, indicate failure of the alternator(s) to supply 
current to the electrical system. If the front or rear 
alternator fails to supply current to the electrical. 
system, the corresponding FRONT or REAR light 
will come on. In the event both lights illuminate, 
both alternators have stopped functioning. The lights 
are dimmable and have a press-to-test feature. The 
alternator not charging lights will normally stay out 
during idle and taxi operations. Occasionally, a light 
may come on when electrical loads are at a minimum 
and one engine is operating at a much lower RPM 
than the other, or too large a differential exists 
betw.een the voltage settings of the two voltage 
regulators. 

ALTERNATOR RESTART SWITCH. 

Alternators, unlike generators, retain no residual 
field flux and, therefore, are not capable of starting 
themselves. Should the alternators stall after a bat-
tery or battery contactor failure,'- t-he alternator re-
start switch (26, figure 1-7) enables the pilot to mo-
mentarily take power from the forward engine tach 
generator to restart the alternators. The switch has 
a center OFF position, an upper momentary position 
labeled FWD ALT RESTART, and a lower momentary 
position labeled REAR ALT RESTART. To restart 
an alternator, the switch is momentarily pressed to 
the appropriate position . . If both alternator switches 
are ON, restarting one alternator will restart the 
other, provided the battery switch is ON. I 
The alternators provide their own field excitation 
power after they have started. This field excitation 
power is routed through the respective alternator 
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Electrical System Schematic 
(Typical) 

NOTE. 
This schematic Is typical o! later aircraft. Early aircraft 
are ldentlcal except they are equipped wtth one additional 
circuJt breaker (not shown) which protects the 26-volt AC 
portion o! the indicator circuit. 

tl' 24-VOLT _ 
BATTERY f 

' 

REAR 
ELECTRONICS 

JUNCTION 
BOX 

TOTACAN 
SYSTEM 

TO IFF RADAR 
SYllTEM 

Figure 1-10 

TO RIGHT UNDERWINO LIGHT 
TO DOME LIGHT 
TO MAP LIGHT 

TO ENGINE INSTRUMENT LIGHTS 
TO SWrrcH PANEL LIGHTS 

TO FLIGHT INST LIGHTS 
· TO RADIO DIAL LIGHTh 

TO LANDINO LIGHTS 

.TO 'TAX! LIGHTS 

TO NAVIGATION LIGHTS 

TO J.NTI·COLLJSION LJGHT 

TO NON-COMPUTING GUNSIGHT 

TO GYRO POWER SWITCH/*2 .INVERTER 

TO ELEVATOR TRIM TAB 

lliiTAIIIr'li!O).-<.,. TO WING FLAPS 
hwi7cllllllllllll 

TO -VHF/AM 

SYSTEM 

TO COWL FLAPS 
TO FUEL QUANTITY INDICATOR 

TO LANDING GEAR WARNING 
TO STALL WARNING 

TO FmE DETECTOR 
TO STARTER 
TOALT START 

TO AUXILIARY FUEL PUMP 
TO TURN AND SLIP INDICATOR 

TO AUXILIARY FUEL PUMP. 
TO PITOT HEATER AND'STALL WARNING HEATER 

TO LANDINO GEAR POS!T!ON INDICATING SYSTEM 

TO GYRO INVERTER 

TO CAMERA 

TO INTERCOMMUNICATIONS SYllTEM 

TO GROUND DISABLE SYllTEM 

TO GUNS STORAGE BATTERtES 

TO ARMING CIRCUITS 

TO INBOARD PYLON CIRCIDTS 

TO FRONT-ENGINE COMBINATION GAGE 

TO REAR-ENGINE COMBINATION GAGE 

·ro VHF/FM 
COMMUNICATION-
NAVIGATION SYllTEl\1 

TO UHF/AM 
COMMUNICATION 
SYSTEM 

TO IFF RADAR 
SYSTEM 

TO LF/ADF 
··----N AV·IGATJON -SYSTEM ··· 

TO VOR/JLS 
SYSTEM ' 

TOSPEECH J SECURITY SYSTEM 

TO X-BAND RADAR 
BEACON SYSTEM-

CODE: 

•111111111111 111111111 
AC POWER FLOW 

.... * 
DC POWER FLOW ...,.,,,,,,,..,.,..,.,,, 
DC CONTROL AND/OR 
METERING FLOW 



I warning unit and alternator field circuit breaker, 
the battery switch, and then to the respective over-
volt sensors, regulators, .and alternator switches. 
If any of the alternator field excitation circuit compo-
nents malfunction, causing the circuit to be open, 
then electrical power for alternator field excitation 

I 

can only l:>e obtained by holding the alternator restart 
switch to the restart position. The reduced electri-
cal power obtained from the alternators using the 
restart function should be adequate for use of the 
wing flaps and electrical sequencing of the landing 
gear system; however, avionics equipment operation 
will be marginal and all unnecessary equipment 
should be turned off. 

/CAUTION! 

o If the battery contactor cannot be closed in 
flight by battery power, the battery system 
is inoperative. Power from the primary 
bus will not close the battery contactor and 
will not charge the battery. 

• The use of alternators with the battery system 
inoperative places severe aiternator ripple 
on the 28 -volt DC bus. This ripple can be 
damaging to the electronics components. If 
the alternators have been restarted after a 
battery system failure, all non-essential 
electronic systems should be shut off to avoid 
possible damage. All electrical/electronic 
components operated during a battery system 
failure should be checked for proper opera-
tion as soon as possible. 

AMMETER. 

An ammeter (9, figure 1-6) is provided for monitor-
ing electrical system operation and locating malfunc-
tions. ·The ammeter is a zero-center type with a 
right-hand reading indicating plus. Full scale deflec-
tion is 60 amps. The ammeter will monitor one of 
three circuits (front or rear alternator or battery) 
chosen by the selector switch (25, figure 
1-5). When monitoring either the front or rear alter-
nator, the ammeter indicate.:> alternator output as a 
plus reading. When monitoring the battery, with the 
alternators functioning, the ammeter indicates battery 
charging and DC electronics bus power requirements 
as a plus reading. To determine the battery charging 
current (amps), it is necessary to subtract the total 
DC electronics amperage requfrements, determined 
from the electrical equipment requirements table, 
from the ammeter reading. With a fully charged 
battery, the ammeter reading (in battery position) 
should equal the amperage requirements of the DC 
electrical, bus. In the battery position, the ammeter 
may exceed 60 amps depending on the type of battery 
and its charge condition. This happens frequently 
and will not damage the ::.mmeter. See Before Take-
off (page 2-5) for load sharing parameters. 
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The following table shows the amperage required for 
various electrical equipment: 

EQUIPMENT ELECTRICAL LOAD-AMPS 

CONTINUOUS 

Minimum Running Load . . . . . 
400 VA Inverter . . . . . . . . 

TACAN REC-ARN-118 (T/R). 
IFF .... 

.. 
Landing Lights . 
Taxi Lights . . . . . . 
Pitot and Stall Warning Heaters 
Instrument Panel Lights, including 

Sight Reticle . : · . . . 
Anti-Collision Light 
VOR/ILS ... ..... . 
VHF/AM Radio (Transmit). 
UHF Radio (Transmit). . . 
VHF/FM Radio (Transmit). 
ADF ......... . 
X-Band Radar Beacon .. . 

Starter . . . . 
Wing Flaps 

INTERMITTENT 

Auxiliary Fuel Pumps . 
Electric Trim . 
Gear Actuation . 
Cowl Flaps 

.• 

BATTERY CHARGE RATES 

4 
9 

1 (3) 
1 

7 
7 
5 

5 
3 
3 

2 (11) 
1 (4) 
1 (4) 

1 
1 

120 
9 
2 
2 
2 
2 

--- NI-CAD BATTERY .. ............ LEAD-ACID BATTERY 

60 

55 

+ 

0 
0 10 15 20 25 30 35 40 45 50 55 60 

TIME TO FULLY CHARGE BATTERY (MINUTES) 
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Circuit Breakers (Typical) 
v 

(Pilot's Circuit Breaker Panel) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

@ 

32 31 30 29 28 27 26 25 24 23 22 

1. Front-Engine Alternator Warning Heater 
2. Right Underwing Light, Dome 16. Non-Computing Gunsight 

Light, and Map Light 17. Landing Gear Position 
3. Elevator Trim Tab System System 
4. Engine Instrument Lights and 18. #2 Gyro Inverter System 

Switch Panel Lights 19. #1 Gyro Inverter System 
5. Wing Flap System 20. Alternator Field (Front Alternator) 
6. Flight Instrument Lights and 21. Alternator Field (Rear Alternator) 

Radio Dial Lights 22. Circuit Breaker Space 
7. Cowl Flap System and Fuel 23. Rear-Engine Combination Gage 

Quantity Indicator 24. Front-Engine Combination Gage 
8. Landing Lights 25. Inboard Pylon Circuits 
9. Landing Gear Warning and 26. Outboard Pylon Circuits --

Stall Warning Systems 27. Arming Circuits 
10. Taxi Lights 28. Guns Storage Batteries 
11. Fire Detector System, Starter 29. Ground Disable System (IRCM/ 

Relays System, and Alternator Camera System on 1967 Aircraft 
Start System Incorporating T. 0. 1L-2A-548) 

12. Navigation Lights 30. Intercom System 
13. Rear-Engine Auxiliary Fuel 31. Camera System (IRCM/Camera 

Pump and.Turn and Slip.Indicator System on 1968 Aircraft incor-
14. Anti-Collision Light porating T. 0. 1L-2A-548 
15. Front-Engine Ai.Ixiliary Fuel 32. Rear-Engine Alternator 

Pump,' Pitot Heater and Stall 

't:· · · ..... .- .;;.__ 

Figure 1-11 (Sheet 1 of 2) 
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Circuit Breakers (Typical) 

(Instrument A. C. Power Supply) 

1. Heading Indicator 
2. Attitude Indicator 
3. Bearing-Distance-Heading Indicator 
4. Course Indicator 
5. TACAN System 
6. VOR System 

2 3 

Cl RCUIT I REAKERS 
NSTRUMEN' A.C. SUPP 

4 5 

DIR HOA BAG-OIST COURSE TACAN 
GYRO GYRO INO INO 

L!J 

(Rear Electronics Junction Box) 

1. VHF I AM Communication System 
2. VHF /FM Communication-Navigation System 
3. UHF/AM Communication System 
4. Circuit Breaker Space 
5. IFF Radar System D. C. 
6. IFF Radar System A. C. 
7. LF/ADF Navigation System 
8. TACAN System D. C. 
9. TACAN System A. C. 

10. Speech Security System 
11. Electronics A. C. Inverter 
12. X-Band Radar Beacon System 
13. VOR/ILS Navigation System 
14. Gyro Slewing Switch (Maintenance Only) (Later aircraft) 
15. Slaved-Gyro Free Switch (Maintenance Only) (Later aircraft) 

Figure 1-11 (Sheet 2 of 2) 

I 

2 

rN,UT XOANO 

: 5 Jl(. 

I vof\/n ... -s Dec-
GYRO 

SLEWING 
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Flight Control and Trim Systems 

(Elevator Control System) 

(Elevator Trim Control System) 

Figure 1-12 (Sheet 1 of 2) 
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Flight Control and Trim Systems 
I 

(Aileron Control System) 

(Rudder and Rudder Trim Control Systems) 

Figure 1-12 (Sheet 2 of 2) 
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After extended periods of cranking for starting, or 
when the aircraft battery is known to be low from 
previous heavy usage, the pilot often desires to know 
how long it will take to fully recharge the battery. 
The determining factors in estimating recovery time 
needed to fully recharge a low battery are: (1) the 
pilot must note the ammeter reading (with electronic 
equipment momentarily turned off) and determine 
what charge rate is being applied to the battery and 
(2) he must have some knowledge of what condition 
caused the low battery. This information can then be 
plotted on the Battery Charge Rates chart shown on I page 1-17. To use the chart, select the line repre-

. senting the type of discharge which has occurred for 
the type of battery in the aircraft being flown, then 
note the charge rate shown on the ammeter. Locate 
this charge rate on the left side of the chart, then go 
across the chart horizontally until intersecting the 
line representing the type of battery and discharge. 
From the point of intersection, drop directly to the 
bottom of the chart and read the time shown on the 
scale. As an example of the above procedure, with 
an ammeter indication of 36 amps of charge plotted 
on the line representing a lead-acid battery after a 
fast dis charge (such as extended cranking), the time 
needed to fully recharge the battery will be approxi-
mately 35 minutes. 

FLIGHT CONTROL SYSTEM. 
Dual control wheels and rudder pedals are provided 
in a primary. three-directional flight control system 
to control flight laterally by use of ailerons, longi-
tudinally by use of an elevator, and directionally by 

use of rudders. Rudder and elevator trim tabs aid 
in trimming the aircraft, and slotted wing flaps serve 
as lift and drag devices. Refer to figure 1-12 . 

CONTROL WHEELS. 

Dual control wheels (1 and 15, figure 1-2) convention-
ally operate the ailerons and elevator. The pilot's 
control wheel (see figure 1-13) incorporates an ex-
ternal stores trigger button, pilot's microphone 
button, and electric elevator trim tab switch. 

RUDDER PEDALS . 

The rudders and nose wheel steering are mechanically 
controlled by a cable system, and braking is accom-
plished by means of a hydraulic system. Both sys-
tems are actuated by conventional operation of the 
pilot's or copilot's rudder pedals (18 and 23, figure 
1-2). 

CONTROLS LOCK. 

A controls lock is used to lock the elevator and aile-
ron control system in neutral. The lock is designed 
with a pin which engages a hole in the pilot's control 
wheel shaft and instrument panel mounted bracket. 
A flag on the controls lock: covers the ignition switches 
to warn against starting the engines with the lock in-
stalled. 

TRIM SYSTEMS. 

Ground adjustable trim tabs on both the left ar.d right 

Pilot's Control Wheel 

2 3 

Figure 1-13. 
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1. Trigger Button 
2, ·Pilot Microphone Button 
3. Elevator Trim Tab Switch 



ailerons facilitate lateral trim of the aircraft. Direc-
tional trim is accomplished by operation of a rudder 
trim control wheel which is mechanically connected 
to the primary rudder control system and effects a 
rudder offset. The aircraft is trimmed longitudinally 
by manual operation of an elevator trim tab control 
wheel which is mechanically connected to an acutator 
mounted within the right side of the elevator. Move-
ment of the actuator controls the position of the 
elevator-mounted tab. The aircraft has an eleCtric 
elevator trim system in addition to the manual sys-
tem to facilitate trimming .the aircraft. A switch on 
the pilot's control wheelcontrols the electric system: 
The system is actuated l:ly a servo unit which includes 
a motor and a chain-driven, solenoid-operated .clutch 
in the right tail boom. When the clutch is not ener-
gized (trim switch off), the electric portion of the · 
trim system freewheels so that manual operation is 
not affected. It also freewheels while the wing flaps-
elevator tab interconnect system is operating. 

Rudder Trim Control Wheel. 

A rudder trim control wheel (11, figure 1-3) is locat-
ed immediately below the control quadrant on the en-
gine control pedestal and provides manual adjustment 
of the rudder trim system. A trim position pointer 
is located in a slot in the pedestal just above the trim 
wheel. On early aircraft, the slot is labeled NOSE L 
or R. On later aircraft the slot is labeled NOSE L 
or R T-OFF and N (neutral). Rotation of the trim 
cont;ol wheel' to the right results in an R (nose right) 
trim setting. Rotation to the left results .in an L · 
(nose left) trim setting. 

Elevator Trim Tab Control Wheel. 

An elevator trim tab control wheel (13, figure 1'-7) 
is located on the left switch and control panel, and 
provides manual adjustment of the elevator trim 
system. The control wheel is labeled NOSE DN, 
TAKEOFF, and NOSE UP. A small pointer indicates 
the elevator trim position in relation to neutral. For-
ward rotation provides a NOSE DN trim setting. Aft . 
rotation provides a NOSE UP setting. Positioning the 
pointer beneath the colored bar at the TAKEOFF label 
provides a normal takeoff setting. 

Elevator Trim Tcb Switch. 

An electric elevator trim tab switch (3, figure 1-13) 
is located on the left side of the pilot's control wheel 
and is labeled DN and UP. Pushing the switch for-
ward, labeled DN, . moves the elevator trim tab in the 
"nose down" direction; conversely, pulling it aft, 
labeled UP, moves the tab in the "nose up" direction. 
When the switch is released, it automatically returns 
to the neutral position and elevator tab motion stops . 

NOTE 
In case of failure of the electric elevator trim, 
remember that the elevator trim tab control 
wheel may be very difficult to move if the 
clutch remains engaged. Do not assume that 
it is jammed because it could not be moved 
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on the first try. 

WING FLAP SYSTEM. 
Wing flaps are installed on the trailing edge of each 
wing from the aileron to the outboard edge of the 
boom, and from the inboard edge of the boom to the 
fuselage. The flaps are electrically operated by a 
geared electric motor which drives cables and a 
combination' of bell cranks and push rods to transmit 
motion to the flaps. The wing flaps may be extended 
and stopped at any angle from 0 ° to 25 ° . . 
WING FLAP SWITCH LEVER. 

Flap motor operation is controlled by a wing fla);J 
switch lever (14, figure 1-7) on the right switch and 
control panel. Displayed vertically to the left of the 
lever are flap settings labeled UP, 1/3, 2/3, and 
FULL. Wing flap settings are accomplished in one 
simple up or down .movement of the flap switch lever 
to the flap setting desired. To extend the flaps from 
UP to 1/3 down (normal takeoff range), push the 
switch lever down until it hits the mechanical stop. 
For flap settings greater than 1/S, move the switch 
lever to the right to clear the stop, and position the 
lever as desired. ·To retract the flaps, raise the 
lever to the settirig desired. When the flap switch 
lever is positioned at a selected flap setting, a cam, 
which is an integral part of the switch lever, contacts 
a microswitch which actuates the flap motor.. As the 
motor moves the flaps up or down; a follow-up control 
plate, to which the swi.tches are attached, rotates 
around the flap lever cam until the switch moves clear 
of cam contact, thus breaking the circuit arid stopping 
the flap motor and flaps at the selected setting. 

WING FLAP- ElEVATOR TRIM TAB 
INTERCONNECT SYSTEM. 

The·.wing flap system is mechanicaily intercon.nected 
with the elevator trim tab system and automatically 
restricts the amount of nose,..up trim available with 
minimum wing flap settings. When the wing flaps are 
retracted, the trim tab is restricted to a maximum . 
nose-up trim of 0°. As the flaps are extended, addt-
tional nose-up trim is available until the maximum 
nose-up trim of 15° is available with the flaps down 
2/3 or more. When nose-up trim,tab settings in ex-
cess of 0° are used, and the flaps are retracted 
2/3 down to full up, the trim tab setting will automati-
cally be reduced to the 0° nose-up position .. During 
this retraction, the trim tab __ . 
matically rotate forward. 

HYDRAULIC POWER SUPPLY SYSTEM. 
Hydraulic power is utilized for operation of the land-
ing gear system only. Therefore, refer to landing 
gear system in this section for a discussion of the 
hydraulic power supply system and its controls . and 
indicators. Refer to figure 1-14 for a schematic of 
the hydraulic power supply system and its relation 
to the landing gear system. 
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Hydraulic Power Supply System Schematic (Typical) 
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TO GEAR DOWN LIMIT sWITCHES 
AND DOWN INDICATOR UGHT 

TO GEAR UP LIMIT SWITCHES 
AND TRANSIT INDICATOR LIGHT 

1. This schematic shows a condition in which 
the landing gear control lever has been 
placed in the DOWN position, the gear is 
exte.nded and locked down, gear doors have 

·Closed and ·gear lever release pressure is 
building up within the power pack prior to 
releasing the ·gear lever to the DOWN-
NEUTRAL position. Just prior to this con-
dition,. lines shown as· ·static pressure and 
static return were flowing' pressure and 
return. 

2. With the gear in the· UP position, and under 
the same conditions stated in Note 1, all 
lines coded as return lines become pressure 
lines and vice The exception to this 
is the lines serving the nose gear and main 
gear uplock release cylinders. These cyl-
inders are spring-loaded to lock and are 
pressurized with the same lines to unlock. 

3. In an emergency, the landing gear may be 
extended using the hand pump (with or 
without electrical power) through the same 
system. 

Figure l-14. 

FILLER 

RESERVOIR .CAPACITY IS 0.42 GAL., 
WITH APPROXIMATELY 
RESERVE FOR USE BY EMERG.ENCY 
HAND PUMP. · 

CODE 

IZZZZ'2ZJ ·SUPPLY 

PRESSURE FLOW 

m:!l!1J PRESSURE -STATIC 

RETURN FLOW (NO FLOW SHOWN 
IN .THIS CONDITION) 

m:::;zJ RETURN-STATIC 

c:::::=l VENT 

MECHANICAL ACTUATION 

ELECTRICAL CONNECTION 

STATIC PRESSURE TO: 
• NOSE GEAR DOOR ACTUATOR 

(DOORS CLOSED) 
• STRUT DOOR ACTUATOR 

(DOORS CLOSED) e MAIN GEAR DOOR ACTUATORS 
(DOORS CLOSED) 

l.Zz::::::::::::!:::::::::=lz::li2 STATIC RETURN FROM: 
e NOSE GEAR DOOR ACTUATOR 

(DOORS CLOSED) . 
• STRUT DOOR ACTUATOR 

(DOORS CLOSED) . 
• MAIN GEAR DOOR ACTUATORS 

(DOORS CLOSED) 

STATIC RETURN FROM: 
• NOSE GEAR ACTUATOR 

(GEAR DOWN) 
• MAIN GEAR DOWNLOCK CYL-

INDERS (DOWNLOCK ENGAGED) 
• MAIN GEAR ACTUATOR 

(GEAR DOWN) 

STATIC .PRESSURE TO: 
• NOSE GEAR UPLOCK RELEASE 

CYLINDER (UPLOCK RELEASED) 
e NOSE GEAR ACTUATOR 

(GEAR DOWN) . 
• MAIN GEAR· UP LOCK RELEASE 

CYUNDER (UPLOCK RELEASED) 
• MAIN GEAR ACTUATOR 

(GEAR DOWN) 
• MAIN GEAR DOWNLOCK CYL-

INDERS (DOWNLOCKS ENGAGED) 
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Nose Gear 

NOSE GEAR ACTUATING CYLINDER 

NOSE GEAR GROUND SAFETY LOCK } 

STREAMER 

Figure 1-15. 

LANDING GEAR SYSTEM. 
The landing gear is a retractable, tricycle type with 
a steerable· nose wheel and two main wheels. The 
landing gear is mechanically actuated and hydrauli-
cally operated. Hydraulic pressure needed to oper-
ate the landing gear system is obtained from a gear-
type pump on the fron't engine. Landing 
gear operation and sequencing of gear doors, which 
open for gear retraction or extension and then close 
again, is controlled by a hydraulic power pack in the 
cabin on the aft left side of the front-engine firewall. 
The power pack is mechanically actuated by a land-

ing gear lever on the left switch and control panel. 
Gear position is indicated by two lights on the right 
side of the landing gear lever. An emergency hand 
pump in the system enables the gear to be manually 
extended or retracted in case of a malfunction of the 
engine-driven hydraulic pump or front engine failure. 

HYDRAULIC POWER PACK. 

The power pack (see figure 1-14) is a multi-purpose, 
variable pressure control unit. It contains a hydrau-
lic reservoir, valves which control flow of pres sur-
ized fluid to various actuators in the landing gear 
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door and gear actuation system, and an electrical : 
switch wired through the gear warning system and 
gear position indicator lights. The landing gear lever 
is mechanically linked to the power pack and operates 
a gear selector valve which closes the hydraulic pump 
by-pass check valve and directs pressure to the gear 
actuators. The landing gear lever is also mechani-
cally linked to an electrical switch which permits 
electrical power from the 28-volt DC bus to position 
an electrically-operated door solenoid valve ·when the 
gear is either fully extended or retracted. The door 
solenoid valve is spring-loaded to allow hydraulic 
pressure to open the gear doors. Electrical power 
is required to operate the door valve so that hydrau-
lic pressure can close the doors. Proper sequencing 
of gear door operation with gear extension and re-
traction is controlled by a priority valve. The pri-
ority valve is pressure-operated and permits hydrau-
lic pressure to operate the landing gear actuators 
after the doors are open. When the gear reaches its 
terminal position (up or down); limit switches 
mit electrical power to reposition the door solenoid 
valve allowing hydraulic pressure to close the doors. 

NOSE GEAR GROUND SAFETY LOCK. 

A nose gear ground safety lock is part of the mooring 
equipment supplied with the aircraft. When the safety 
lock is installed, the nose gear cannot be retracted 
inadvertently. The lock is properly installed when J 
the hook (front end) of the lock fits around the forwar 
end of the nose gear actuating cylinder, and the aft 
end of the lock attaches over the nose gear uplock 
roller. Appearance of the nose gear with the ground 
safety lock installed is shown in figure 1-15. 

LANDING GEAR LEVER. 

The landing gear lever (11, figure 1-7) is located on 
the right side of the left switch and control panel. 
The lever has four positions; up, up-neutral, down-
neutral and down. The neutral positions are slightly 
above center for gear up and slightly below center for 
gear down. The landing gear lever is spring-loaded 
to the neutral positions, . and must be pulled out to I clear a detent to extend or retract the landing gear. 
A pressure-operated release holds the landing gear 
lever in either the up or down position until the gear 
doors are fully closed, after which the lever auto-
matically returns to the respective neutral position. 

!WARNING! 
Ensure that the landing gear lever is placed 
securely in the up or do:oy.'n detent because 
premature return of the .landing gear lever 
to a neutral position can result in an un-
safe landing gear position. 

/CAUTION! 

The landing gear lever should be returned to 
neutral manually if a malfunction occurs in 
the hydraulic system which prevents the gear 
lever from returning to neutral after a cycle 
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has been completed. Continuous operation 
with the lever out of neutral keeps the system 
p:r,-essurized and will eventually result in over-
heating and damage. 

When the landing gear lever is placed in the down 
position, the gear selector valve closes the hydrau-
lic pump by-pass check valve,. permitting pressure 
to increase in the power pack. Also, movement of 
the gear selector valve will permit pressure to low-
er the landing gear when the priority valve opens. 
Pressure in the power pack builds up to approxi-
m:ttely 300 PSI as the gear doors open. When the 
gear doors are fully open, hydraulic pressure will 
increase to approximately 750-900 PSI, opening the 
priority valve which allows pressure to be directed 
to the gear selector valve. When the gear reaches 
the fully extended position, down limit switches close 
an electrical circuit through the gear lever up-down 
switch to reposition the door solenoid valve. This 
directs hydraulic pressure to close the gear doors. 
After the gear doors close, a pressure-operated lever 
release valve is actuated and releases the gear lever 
so it can return to the down-neutral position. When 
the gear lever is in either neutral position, the hy-
draulic pump by-pass check valve is open and. pres-
sure is removed from the power pack. Also, electri-
cal power is removed frQlll the electrically-operated 
door solenoid valve so that it returns to the door 
open position. When the gear lever is placed in the 
up position, the same process described above is re-
peated except that the gear is retracted instead of 
being extended. Gear retraction time at 85 KIAS 
should not exceed 21 seconds. The maximum time 
for gear down and landing gear lever return to gear 
down neutral is 27 seconds at 9 5 KIAS. 

NOTE 
In case of complete electrical failure, elec-
trical power will not be available to operate 
the door solenoid valve or landing gear lever 
lockout solenoid. The gear will extend nor-
mally, but once the gear doors are opened, 
they will not close normally. With the front 
engine operating, electrical power can be 
.obtained by selecting the front alternator 
switch ON and activating alternator re-
start switch until the gear doors close. 

A safety switch, actuated by the nose strut, re-
stricts the landing gear lever to prevent inadvertent 
retraction whenever the nose gear strut is compress-
ed by the weight of the airplane. Also, this switch 
disables the armament circuit, preventing inadvertent 
operation of the armament system on the ground. 

LANDING GEAR EMERGENCY HAND PUMP. 

The emergency hand. pump (see figure 1-16) is lo-
cated on the floorboard between the pilot and copilot 
seats, and is used to manually extend the landing 
gear in case of an engine-driven hydraulic pump fail-
ure. When not in use, the pump handle is retracted 
and placed in the stowed position under a cover mark-
ed E:MERGENCY HAND PUMP. The pump is oper-
ated by lifting the cover' extending the telescoping 
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Landing Gear Emergency Hand Pump 

HAND PUMP COVER 

DETENT CLIP 

HAND PUMP STOWED 

HAND PUMP EXTENDED 

Figure 1-16. 

handle full out to the operating position, and pujmping 
vertically. The h.and pump may also be used t6 open 
the landing gear doors for inspection purposes while 
the aircraft is on the ground with both engines stopped. 
Operate the doors with the landing gear lever in the 
down.,.neutral position. To open the doors, turn the 
battery switch OFF and operate the hand pump until 
the doors open. To close the doors, turn the battery 
switch ON and operate the hand pump. • 

/CAUTION! 

Manual retraction of the landing· gear with 
a known or suspected defect in the system 
may result in an unsafe gear condition. 

LANDING GEAR POSITION INDICATOR LIGHTS. 

Two landing gear position indicator lights (12, figure 
1-7) are located, one above the other, just to the 
right of the landing gear lever. The lights indicate 
landing gear position and are labeled LANDING GEAR; 
the upper light is amber in color and the lower light 
is green. The amber light is labeled TRANSIT, and 
illuminates when the landing gear is in transition. 
The green light, labeled DN, illuminates when all 
three gear are down and locked. Neither light is on 
when the gear is up and locked. 

The position indicator lights are the "press-to-test" 
type and cdntain dimming shutters for night oper-
ation. The gear-down indicator light (green) has two 
test positions; with the light pushed in half-way 
(throttle retarded), the landing gear warning horn 
should sound, and with the light pushed full in, the 

light should illuminate. The transit .(or gear-up) 
indicator light (amber) has only one test position; 
with the light pushed full . in, it should illuminate. 

LANDING GEAR WARNING HORN. 

A landing gear warning horn will be actuated when-
ever either throttle is retarded below approximately 
17 inches manifold pressure with landing gear not 
being down and locked. The horn is audible in the 
cabin and all headsets on later aircraft. On earlier 
models, the horn is audible only in the pilot's head-
set and the cabin. The warning horn may be turned 
off by means of a combination push-button switch/red 
warning light (4, figure 1-3). With the landing gear 
retracted and the throttle retarded, the horn will 
sound until the switch is pressed inward. The switch 
button will illuminate as the switch is pressed, indi-
cating that the gear warning horn system has been 
deactivated (a gear-up condition .maY exist), and the 
light within the button will remain on until the throttles 
are advanced above the landing gear warning horn 
actuation point. The red light indicates only that I 
the warning system is disabled and is independent 
of gear position. As the light goes out because of 
throttle advancement, the warning horn circuit is · 
reactivated automatically and will sound again at 
the next throttle reduction with the gear up. · 

STEERING SYSTEM. 
Nose wheel steering is accomplished through use of 
the rudder pedals. A spring-loaded bungee is linked 

. mechanically between a rudder bar and the nose gear 
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steering cam. The steering cam turns the nose 
wheel on the ground, but is disconnected when the 
nose gear strut is extended and is locked in neutral 
as the gear retracts so that the bungee serves as a 
rudder trim bungee. The nose wheel is steerable up 
to approximately 15 ° each side of neutral, after which 
it becomes free-swiveling, and the brakes may be 
used for a maximum deflection of approximately 39° 
each side of neutral. 

BRAKE SYSTEM. 
The hydraulic brakes on the main wheels are oper-
ated by applying toe pressure to the upper portion of 
the pilot's or copilot's rudder pedals. Depressing the 
pedals actuate's the brake cylinders, resulting in a 
braking action on the main landing gear wheels. The 
brakes may be set by operation of the parking brake 
knob located beneath the left switch and control panel. 

BRAKE PEDALS. 

The toe.,-type brake pedals (18 and 23, figure 1-2) 
consist of the upper part of the pilot's and copilot's 
rudder pedals. A master cylinder is attached to each 
of the pilot's pedals and transmits hydraulic pressure 

· to its respective main wheel brake cylinder, thus 
applying the brakes. The copilot's brake pedals ue 
connected by mechanical linkage to the pilot's brake 
pedals; and pressure applied to the copilot's pedals ). 
is transmitted mechanically to the pilot's pedals. 
Refer to Section Vll for brake operation. 

· PARKING BRAKE KNOB. 

A double-button, push-pull control knob (23, figure 
1-7) is located beneath'·the left switch and control 
panel, and is used to set the hydraulic parking brake 
by positioning one-way check valves. To set the 
parking brake, pull the parking brake knob out and 
pump the brake pedals to ensure a "full pedal. " To 
release the parking brake, push the parking brake 
knob full in. 

fSAUTIONI 

When settmg the parking brake, avoid applying 
excessive pressure on the parking brake knob. 
Do not try to set the parking brake by pulling 
harder on the knob, as damage to the linkage 
may occur. If the parking brakes will notre.-
lease when the knob is pushed in, emergency 
access to the parking brake linkage may be 
made by loosening the lower left forward side 
panel, permitting the actuating lever to be re-
leased by hand. 

INSTRUMENT.$. 
The following paragraphs cover only instruments 
which are not part of a complete system such as the 
fuel system, engines, etc. All flight instruments 
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(figure 1-5) are located panel 
directly in front of the pilot. They consist of an 
airspe.ed indicator, vertical velocity indicator, alti-
meter, turn-and-slip indicator, attitude indicator, 
and heading indicator. 

PilOT-STATIC SYSTEM AND INSTRUMENTS. 

The pitot-static system supplies air pressure to 
operate the airspeed indicator; the static portion of 
the system supplies the operatingpressures for the 
vertical velocity indicator and altimeter . The pitot-
static system is composed of an electrically-heated 
pitot tube, mounted under the left wing, and two ex-
ternal static ports, one each located on the inboard 
and outboard side of the left tail boom, and the asso-
ciated plumbing necessary to connect the instruments 
to the sources. 

An alternate static pressure source valve (12, figure 
1-3) is installed in the pitot-static system for use 
when the external static sources are malfunctioning. 
Although the valve is not the lowest point in the static 
system, it permits partial draining of condensate 
from the static lines. The valve is located on the left 
side of the engine control pedestal. It is labeled 
STATIC PRESSURE ALTERNATE SOURCE, and is 
OPEN in the down position and CLOSED in the up po-
sition. When the valve is 'placed in the OPEN position, 
the static system is vented to static pressure in the 
cabin. Refer to Section VIT for operation of the alter-
nate static pressure source valve. 

.A pitot heat switch (3, figure 1-7) on the left switch 
and control panel is labeled PITOT HEAT, and is ON 
in the up position. and OFF in the down position. . 
When the switch is placed in the ON position, heating 
elements in the pitot tube and stall warning transmit-
ter are electrically heated to maintain proper oper-
ation of the systems during icing conditions. When 
no pitot heat is required, the switch should be left 
OFF. 

gAUTION! 

Always place the pitot heat switch in the OFF 
position while on the ground to prevent over-
heating of heating element. 

Airspeed Indicator. 

The airspeed indicator (2, figure 1-5) is operated by 
pitot and static pressures provided from the pitot and 
static system. 

!WARNING I 
Sideslip approaches will result in airspeed 
errors. Maximum sideslip errors occur 
during sideslips to the right with gear and 
flaps up, and will result in a high airspeed 
reading of up to 13 KIAS. Slips to the left 
give a much smaller error. 
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.-·ertical Velocity Indicator. 

The vertical velocity indicator (17, figure 1-5) de-
picts level flight and aircraft rate-of-climb or 
descent in ft/min. The pointer ls actuated by an 
atmospheric pressure change supplied by the static 
source of the pitot-static system. 

!WARNING I 
In some aircraft, the pointer does not stop 
at the 2000 ft/min maximum rate of deflec-
tion. Rates of. climb or descent in excess 
of 2000 ft/min may be interpreted as a flight 
condition in opposition to the true attitude 
of the aircraft, i.e. a 3000 ft/min rate of 
descent will be displayed as a 1000 ft/min 
rate of climb and vise versa. In other air-
craft, the maximum rate of deflection is 
increased to 6000 ft/ min. 

Altimeter. 

The altimeter (13, figure 1-5) is a barometric type 
instrument which operates on static pressure from 
the pitot-static system. A barometric pressure set 
knob on the lower left corner of the indicator pro-
vides adjustment of the barometric scale. 

Altimeter-Encoder, AAU•21. 

The AA U-21 altimeter-encoder combines a conven-
tional pneumatic altimeter and an altitude repcfrting 
encoder in one self-contained unit. Counters display, 
by direct digital output, 10, 000 and 1000 foot incre-
ments, and the drum displays 100 foot increments. 
A single pointer repeats indications of the drum and 
provides a quick indication of the rate of altitude 
change. A DC powered vibrator ope rates inside 
altimeter, whenever aircraft power is on, to mi,ni-
mi.Ze the friction and inertia effectS as the counters 
and drum change 100/1000/10,000 foot indications 
during climb or descent. The altimeter is set by 
turning the barometric setting knob until the proper 
altimeter setting is visible in the Kollsman window. 
Acceptable limits are ±75 feet of the known elevation 
of the location where the altimeter check is accom-
plished. The encoder provides coded altitude infor-
mation in 100 foot increments when the transponder is 
interrogated on MODE C. A code OFF flag will ap-
pear in the upper left portion of the instrument face 
if power to the encoder is lost. If the code OFF flag 
appears, check that AC power is available and circuit 
breakers are in. In the event of encoder failure, the 
instrument contirmes to function as a normal baro-
metric altimeter. 

!WARNING! 
If the internal vibrator is inoperative, the 
pointer may ''hang up" passing the 12 o'clock 
position. The "hang up" can be minimized 
by tapping the altimeter case. Pilots should 
be especially watchful when their minimum 
approach altitude lies within the "8" to "2" 
sector afthe scale, e. g., 800-1200 feet, 
1800-2200 feet, etc. 
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If binding occurs while setting altimeter, 
do not force the setting. The required 
setting may sometimes be established by 
reversing one full turn and approaching 
the correct setting again with caution. 

TURN-AND-SLIP INDICATOR. 

The turn-and-slip indicator (23, figure 1-5) is oper-
ated by the aircraft electrical system. An amber 
"press-to-test" light (24, figure 1-5) is provided in 
the turn-and-slip indicator circuit. When the light 
is pressed (battery switch ON) the light will illumi-
nate if the turn-and-slip circuit is receiving electri-
cal power .. It will not illuminate upon loss of elec-
trical power to the turn-and-slip indicator, 

ATTITUDE INDICATOR. 

The attitude indicator (8, figure 1-5) is mounted on 
the left instrument panel and gives a visual indication 
of flight attitude, The indicator is non-tumbling 
through 360° of roll and up to 80° of pitch change fro'm 
level flight. Bank attitude is presented by the bank 
pointer relative to the bank scale which is marked 
with 0, 10, 20, 30, 60, and 90° bank indices. The 
horizon bar provides sensitive reference near a level 
flight attitude. A pitch trim knob is included to ad-
just the miniature aircraft in relation to the horizon 
bar. A caging knob facilitates rapid manual erection 
of the gyro. If it is necessary to cage the .. gyro in 
flight, the aircraft must be straight and leveL The 
attitude indicator gyro is powered by 115-volt AC, 
400 cps eurrent supplied directly from either of two 
inverters. (Two inverters are available, but only 
one is utilized at a time; the other inverter is avail-
able as a stand-by power source if needed.) The 
inverter in use is selected by a gyro power switch 
(10, figure 1-5) on the left instrument panel. Power 
to each inverter is obtained from the DC bus through 
a separate 5-amp circuit breaker (18 and 19, figure 
1-11) on the pilot's circuit breaker panel. An OFF 
warning flag appears on the attitude indicator dial if 
the indicator is not receiving electrical power. 

!WARNING) 
The warning flag only indicates insufficient elec-
trical power. It may not with malfunc-
tions of other components within the indicator. 

Attitude Indicator Operation. 

When the battery switch is turned on, power through 
the inverter will start the gyro motor. After the 
switch is on, allow 3 minutes warm-up time before 
relying on the indicator for instrument flights. . 
Whenever possible, allow the attitude indicator to 
erect itself. Routine use of the caging knob for 
attitude indicator erection will decrease instrument 
life. Fast 90° and 180° turns while taxiing will cause 
incorrect attitude indicator readings. This is normal 
and the gyro will correct itself in 1 to 2 minutes. 
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The error resulting from fast taxiing turns is built 
into the gyro for in-flight correction for 2-minute 
turns at 156 knots. 

The gyro can be caged momentaily before 
takeoff; however, if the .runway is not 
level, the caging will inject an error into 
the gyro. This error will be corrected 
by the gyro erection system, but will re-
quire approximately 1 minute for each 5° 
error. 

Takeoff or in-flight acceleration may cause a small 
error which will be corrected when straight and level 
constant speed flight is established. Also, prolonged 
shallow turns will cause error in the gyro indication. 
1/2 to 1 minute turns will indicate pitch error at 180", 
and will show up as a minimum error at the comple-
tion of a 360" turn. 

The gyro will not be damaged by flight maneuvers; 
howe.ver, the gyro indication after level flight is 
regamed may have a large error. This error should 
be manually corrected by pulling the quick erect knob 
after level flight is established. 

HEADING INDICATOR. 

Early Aircraft. 
j 

On early aircraft, the heading indicator instrument 
directi?nal gyro. For location of the heading 

md1cator wtthin the aircraft, refer to the NOTE in 
figure l-5; Included within the instrument is a 
directional gyro, a slaving amplifier, and a compass 
card. The airplane heading is read from the com-
pass card under the index at the top of the lnstruinent. 
The directional gyro is automatically kept" on the • 
magnetic heading of the aircraft by the flux detector. 

heading will not tumble through 360" of 
aztmuth headmg change provided the aircraft roll or 
pitch attitude does not exceed 80" from level flight. 
If the aircraft attitude exceeds 80° in pitch or roll, 
the DG gyro may tumble causing a large heading 
error to be induced into the heading indicator. After 
the aircraft has returned. to level flight, manual cor-
rection of this large heading error by the compass 
card set knob allbws rapid synchronization of the 
indicator reading with the magnetic heading sensed 
by the flux detector. · ·· 

Later Aircraft. 

On later aircraft, the heading indicator instrument 
is the bea,ring-distance-heading indicator (ID-1103/ 
ARN) (19, figure 1-5) located on the left instrument 
panel. Operating in conjunction with the BDHI are 
the gyro motor and slaving amplifier which are part 
of the gyro heading compass mounted in the avionics 
rack. Synchronization of the indicator reading with 
the magnetic heading sensed by the flux detector is 
accomplished by use of a fast-slave button (9, figure 
1-5) which provides a 60° per minute slaving capabil-
ity. This operation should be accomplished prior to 
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and as required during theflight • . ,. 

Power Source. 

The directional gyro motor by 115-volt 
AC, 400 Hz current supplied directly from either of 
two inverters. The inverter also supplies 26-volt 
400 Hz current for electrical heading information 
inputs to the radio navigation equipment. (Two 
inverters are available but only one is utilized at a 
time; the other inverter is available as a standby 
power source if needed). The inverter in use is 
selected by a gyro power switch (10, figure 1-5) 
located on the left instrument panel. Power to each 
inverter is obtained from the DC bus through a · 
separate 5-amp circuit breaker (18 and 19, figure 
1-11) on the pilot's circuit breaker panel. As stated 
earlier, the gyro in early aircraft is contained in 
the heading indicator. The warning flag indicates 
insufficient power to the directional gyro. The flag 
may not appear with malfunctions of other indicator 
components. The OF.F flag on the BDHI applies only 
to range indication and appears when the DME signal 
is inadequate or non-existent. 

Slaving System. 

The heading indicator slaving system consists of a 
flux detector installed in the left wing, a slaving 
amplifier, and a slaving indicator on the left instru-
ment paneL The slaving indicator shows direction 
and relative magnitude of heading error relative to 
the magnetic heading sensed by the flux detector. 
Magnetic heading of the aircraft is sensed by the 
flux detector and compared with the heading indica-
tion by the slaving amplifier. If any error exists, 

· the amplifier precesses the gyro to maintain con-
tinuous agreement of the heading indication with · 
magnetic heading. This correction is limited to a 
2. 5° per minute rate (nominal) so that erroneous 
information generated in turns a.hd rough air will not 
noticeably affect the heading indication. Periodic 
left and right oscillations of the slaving pointer pro- . 
vide "at a glance" indications of. proper system oper-
ation. Prolonged maneuvering flight operations can 
cause false heading information to be sensed by the 
flux detector. The slaving amplifier obtains 28-volt 
DC power from the same circuit breaker which sup-
plies the inverter(s). 

NOTE 

On early aircraft, following the of the 
#2 gyro inverter, ensure the #2 gyro in-
verter system circuit breaker (18, figure 
1-11) is closed to provide power to the 
slaving amplifier. If the circuit breaker 
cannot be reset, the heading indicator will 
not be slaved. 

Slaving Indicator. 

A slaving indicator (9, figure 1-5) on the left instru-
ment panel displays a visual indication of heading in-
dicator and flux detector synchronization. When the 
slaving pointer is centered, it shows that the heading 
indicator agrees with the aircraft magnetic heading. 

( -.,.__ 
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Off-center pointer deflections show the direction and 
relative magnitude of heading indicator error relative 
to aircraft magnetic heading. 

Heading Indicator Operation. 

When the battery switch is turned on, power through 
the inverter will start the gyro motor. After the 
switch is on, allow 2 minutes warm-up time before 
relying on the indicator for instrument flights. This 
delay allows time for the gyro rotor to attain oper-
ating speed. 

On early aircraft, when slaving is necessary, manu-
ally set the heading indicator. so that the slaving indi-
cator is centered and the gyro heading agrees reason-
ably with the magnetic compass. It is possible to 
center the slaving indicator at a gyro heading 180° 
from the correct heading. This is not a stable posi-
tion, and the gyro will slave away from this heading. 
The proper method of setting the gyro is to push the 
compass card set knob in, then turn the knob as re-
quired, hold the knob in for an additional 2 seconds, 
then release the knob. On later· aircraft, momen-
tarily depress the fast-slave button to center the 
slaving indicator. If power is interrupted (changing 
inverters, etc.) during the slaving cycle, the fast-
slave button must be momentarily depressed again to 
complete the cycle. 

/CAUTION! 

Avoid slaving the heading indicator when tlje 
aircraft is near a large mass of magnetic 
material (such as a truck, etc). 

In straight and level flight, it is normal for the 
slaving indicator to oscillate from side to side. In 
straight and level flight immediately after a bank of 
less than 60°, or after acceleration or deceleration, 
the slaving indicator may favor plus or minus for 2 
to 5 minutes. This situation is normal and the gyro 
will correct itself . 

Errors may develop after or during prolonged slips 
or skids. This is also normal and. the gyro will cor-
rect itself after a short period of normal flight. 

The gyro will not be damaged by flight maneuvers; 
however, the gyro indication after level flight is re-
gained may have a large error. This .error should be 
manually corrected after level flight is established. 
If the gyro is not manually corrected, . the worst case 
correction time may be 1 1/2 hours . 

CLOCK . 

A clock, (1, figure 1-5) is located on the left instru-
ment panel. The clock is an eight-day, stem-wound 
stop clock. The winding and setting knob for the · 
clock is located on the lower left side. 

OUTSIDE AIR TEMPERATURE GAGE. ,.--....._ 
An outside air temperature gage (9, figure 1-17) is 
mounted through the upper portion of the windshield 
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centerstrip on early aircraft. Later aircraft have 
· an outside air temperature gage installed in the upper 

right corner of the pilot's windshield. The gage is 
calibrated in both Fahrenheit and Centigrade. 

MAGNETIC COMPASS. 

A magnetic compass (7, figure 1-2 and 11, figure 
1-17) is mounted on the windshield centerstrip. The 
compass has an integrally mounted light for night 
operation. All aircraft are equipped with a compass 
correction card. 

I WARNING! 
The fluid in the magnetic compass is a 
solvent, specially cut, low odor, color-
less, flammable, hydrocarbon . . If fluid 
leaks from the compass, over exposure 
to vapors might cause respiratory irri-
tation, muscular weakness, confusion, 
impaired coordination, headache, and 
nausea. If compass fluid leakage is 
detected, ventilate cabin and land as 
soon as possible. 

ACCELEROMETER. 

An accelerometer (26, figure 1-5) is_ located on the 
left instrument panel. The accelerometer continu-
ously measures the G forces imposed on the aircraft. 
Three pointers, one for indicating instantaneous 
acceleration, one for indicating maximum positive 
acceleration and one for indicating maximum negative 
acceleration, are displayed on a spherical dial read-
ing from -5 to +lOg. A push-to-set knob is on the 
lower left corner of the instrument. 

EXHAUST GAS TEMPERATURE INDICATOR. 

A dual-reading exhaust gas temperature indicator 
(12, figure 1-6) is located on the right instrument 
panel. A thermocouple probe, installed in the I 
exhaust manifold of each engine, transmits tempera-
ture signals to the temperature indicators. The 
indicator is used to aid the pilot in selecting the 
most desirable fuel-air mixture for cruising flight 
at less than 75% power. Exhaust gas temperature 
(EGT) varies with the ratio of fuel-to-air mixture 
entering the engine cylinders. Refer to Section VII 
for operating instructions conceJ;.ning the use of the 
exhaust gas temperature indicator. 

STALL WARNING SYSTEM. 

A vane-type stall warning unit is mounted in the lead-
ing edge of the left wing. The unit is electrically 
connected to an audible warning horn below the instru-
ment panel. The vane in the wing unit senses the 
change in airflow over the wing, and electrically ac-
tuates the warning horn at airspeeds betWeen 5 and 10 
KIAS above the stall in all configurations. The stall 
warning signal will be audible in the cabin and in all 
headsets on later aircraft. On early aircraft, the 
horn is audible only in the pilot's headset and the 
cabin. 
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Cabin Left Side (Typical) 
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; 2 3 4 5 

21 

1. Avionics Rack and 
Rear Junction Box 

2. Aft Side Window 
3. Side Ventilation Window and Latch 
4. Center Side Window 
5. Dome Light 
6. Overhead Observation Window 
7. Pilot's Emergency Window 
8. Utility Light and Alternate Bracket 
9. Outside Air Temperature Gage 

10. Pilot's Foul-Weather Window 
and Latch 

6 7 8 . 9 10 13 

20 19 18 17 16 15 14 

11. Magnetic Compass 
12. Non-Computing Gunsight 
13. Pilot's Shoulder Harness Locking Lever 
14. Heater Outlet :.. • 
15. Pilot's Circuit Breiker Panel 
16. Pilot's Emergency Window Release 

Ring 
17. Flashlight Bracket 
18. Pilot's Seat 
19. Pilot's Arm Rest 
20. First Aid Kit 
21. ELT 

Figure 1-17. 
(:..;.. 
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Cabin Right Side (Typical) 

25 24 23 22 21 20 19 18 17 16 15 14 13 12. 11 

1. Cabin Door Jettison Handle 
2. Utility Light Bracket 
3. Front-Engine Fuel Selector 

Valve Handle 
4. Rear-Engine Fuel Selector 

Valve Handle 
5. Copilot's Shoulder Harness 

Locking Lever 
6. Fresh Air Vent 
7. Right Underwing/Dome Light 

Switch 
8. Copilot's Shoulder Harness 

Stowage Strap 
9. Side Ventilation Window and Latch 

10. Aft Side Window 
11. Baggage Door and Latch 

Figure 1-18. 

12. Battery (NI-CAD) and Contactor Box 
13. Center Side Window 
14. Observer's Headset-Microphone 

Cordage and Foot Switch 
15. Copilot's (Cabin Door) 

Ventilation Window 
16. Lower Door Observation Window 
17. Cabin Door Interior Handle 
18. First Aid Kit (Alternate Location) 
19. Cabin Door Window Crank Handle 
20. Fire Extinguisher 
21. Canopy Breaking Tool 
22. Landing Gear Emergency Hand Pump 
23. Copilot's Seat 
24. Forward Fuselage Observation Window 
2.5. Heater Outlet 
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EMERGENCY EQUIPMENT. 

FIRE EXTINGUISHER. 

A Halon 1211 hand-type fire extinguisher (20, figure 
1-18) is mounted in a bracket on the floorboard be-
tween the pilot and copilot seats. The fire extin-
guisher is charged with Halon 1211 extinguishing 
agent which is effective in combatting all types of 
fires. The fire extinguisher should be held upright 
to fight fire. Remove the pull ring pin, aim nozzle 
at. the base of the fire, squeeze lever, and sweep 
the agent across the base of the fire using a side-
to-side motion. 

.!WARNING! 
Although Halon 1211 has low toxicity, its 
decomposition products can be hazardous. 
On decomposition, Halon 1211 has a sharp, 
acrid odor. Ventilate the cabin after 
fighting a fire. 

NOTE 

The fire extinguisher will be difficult to 
remove from the bracket with both seats 
in their forward positions. 

CABIN DOOR JETTISON HANDLE. j 
A cabin door jettison handle (1, figure 1-18) is lo-
cated immediately forward of the front door post. 
To jettison the cabin door, open the.door and pull 
upward on the jettison handle. This action disen-
gages the door hinge pins, allowing the door to be 
jettisoned. 

PILOT'S EMERGENCY WINDOW RELEASE HANDLE 
(RING). 

In early aircraft, a pilot's emergency window release 
handle is located just aft of the pilot's seat on the left 
side wall To jettison the window, remove the clear 
protective plastic plate covering the handle, pull the 
handle forward, then push the window outward. In 
later aircraft, the release ring (16, figure 1-17) is 
located just aft of the pilot's Circuit breaker panel 
and is accessible from inside and outside the cabin. 
To release the emergency window, pull the release 
ring and push (or pull) outward at the upper portion 
of the window (Refer to figure 3-1.) 

FIRST AID KIT. 

A first aid kit (20, figure 1-17 and 18, figure 1-18) 
is mounted on the back of the pilot's or copilot's seat. 

CANOPY BREAKING TOOL 
' 

A canopy breaking tool (21, figure 1-18) is secured 
l.n a bracket on the cabin floor between the pilot and 
copilot seats. The tool can be used to break any of 
the plastic windows for emergency exit. 
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EMERGENCY LOCATOR TRANSMITTER (ELT). 

The ELT is a battery-P<>wered contained unit 
located on the left side of the cabin, under the center 
side window. Weighing 1. 8 pounds, the ELT has a 
yellow baked enamel aluminum case, measuring 2 1/2 
in x 2 in x 6 1/2 in, with a flexible nontelescoping 
antenna axtending from the top. When the omnidiz:ec-
tional accelerometer detects an acceleration force of 
5 g's or more the emergency beacon transmits on 

. distress frequencies of 121. 5 MHz and 243. 0 MHz. 
The built-in computer has the capability to determine 
the nature of the shock - an actual crash or hard 
landing. Operation of the ELT is controlled by a. 
switch located in the recessed top of the ELT. The 
three position switc.h is labeled OFF-TEST, ARM, 
and ON. For testing, place the switch to the ON 
position to activate the emergency tone. tw? · 
seconds deactivate the ELT by momentanly placmg 
the to the OFF-TEST position and then allow-
ing the spring loaded · switch to return to ARM 
position. With the switch in the ARM posttlon, the 
ELT will operate automatically. If a horseshoe 
shaped wire clip is inserted into the two small holes 
(one- half inch apart), located in the recessed top of 
the ELT no transmissions can occur. The expected 

life varies from 8 days at 72 oF to 3 days 
at -25°F. 

CABIN DOOR. 
A large jettisonable cabin door (5, figure 1-1) is lo-
cated on the right side of the aircraft. It incorporates 
an exterior door handle, conventional interior door 
handle, a door stop mechanism at the forward edge 
of the door, and an openable ventilation window. ·A 
fixed observation window (16, figure 1-18) is located 
in the lower portion of the door. 

CABIN DOOR WINDOW. 

In early aircraft, the cabin. door window opens out-
ward after pressing the button on the window latch 
and turning the latch upward. The window is spring-
loaded to remain open. In later aircraft, the window 
(15, figure 1-18) is hinged at the top and can be 
opened 90° outward by means of a hand-operated 
crank (19, ftgure 1-18). The crank will not close the I 
window completely when rotated to the stop. The win-
dow must be pulled closed and secured,_h.y the conven-
tionallatch at the center of the lower frame. 

Do not perform high speed, high "G" 
maneuvers (rocket passes) with the cabin 
door window open. Insure this window 
is securely closed and latched prior to 
entering a rocket pass. When locking the 
window closed, the button should pop out 
as the latch handle is rotated to the closed 
position. It should be impossible to ro-
tate the latch to the open position without 
depressing the button prior to rotation. 



. ; ·.; ::-.. · 

T.O. 1L-2A-1 

Pilot and Copilot Seats (Typical) 

SEAT TRAVEL 
ADJUSTMENT 

SEAT RAIL 

MAP AND 
SMOKE GRENADE 

STORAGE 
POCKET 

SEAT HEIGHT 
ADJUSTMENT 

CRANK 
} SEAT BACK 
RECLINING LEVER 

Figure 1-19. 

EXTERIOR DOOR HANDLE. 

On some aircraft, the exterior door handle is a 
recessed handle mounted at the aft edge of the door. 
To open. the door from the outside, push on the 
forward end of the handle and pull on the extended 
aft end. On other aircraft, a conventional rotating 
handle is used to open the door. 

INTERIOR DOOR HANDLE. 

The interior door handle (17, figure 1-18) is of con-
ventional design. The handle has three positions. 
Push forward on the handle to lock the door, and pull 
back to open the door. After pulling the handle to 
open the door, the handle will return to the closed 
position due to return spring action. 

NOTE 

Always lock door before takeoff. 

' PILOT AND COPILOT SEATS. 
The pilot and copilot seats (see figure 1-19) are 
individually mounted on tracks, and are adjustable 
fore and aft and vertically. 

NOTE 

The copilot seat is readily removed from the 
forward seat tracks for installation on the 
right rear seat tracks as necessary for cer-
tain mission requirements. 

The seat backs fold forward to provide room for en-
trance to the rear cabin area, and are adjustable 
through three reclining positions. On aircraft in-
corporating T.O. lL-2-557, the seat backs have an 
upright position and one reclining position. Large 
pockets on the back of the seats arl3 used for storage 
of maps, smoke grenades, and miscellaneous articles. 
The seat bottoms contain armor plating for protection 
against small arms fire. 

SEAT TRAVEL ADJUSTMENT LEVER. 

The seat travel adjustment lever (see figure 1-19) is 
pulled upward to release the locking pin from the seat 
rail to permit the seat to be moved forward or aft. 

SEAT HEIGHT ADJUSTMENT CRANK. 

The seat height adjustment crank (see figure 1-19) is 
turned clockwise (as viewed from the front of the 
seat) to raise and counterclockwise to lower the seat. 
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DESIGNATIO-NS 
IUM 

. COMMERCIAL MIL SPEC NO • NATO UM.UU 

I •FUEL, AVGAS 100/130 MIL-G-5572 F·IB BLUE 
AVGAS 115/145 MIL-G-5572 F-22 PURPLE 
LOW LEAD MIL-G-5572 ·- BLUE 

AVGAS 100 

OIL: ASHLESS DISPERSANT SAE 30 MIL•L-22851 O.l23 liSE AF'I'ER 25 HRS 
TYPEW BELOW 30'F 

SAE 50 MIL·L-22851 0.128 t1SE AF'I'ER 25 HRS 
TYPE n ABOVE 30'F 

HYDRAULIC FLUID: MIL-H-5606 11-515 
MIL-11·83282 H-537 

I FIRE EXTINGUISHER AGENT: HALON 1211 

TIRE PRESSURES: MAIN 60>5 PSI 
NOSE 47•5 PSI 

• THE PILOT CANNOT RELY t1PON FUEL COLOR FROM THE StiMP DRAIN TO DETERMINE PROPER SERVICINC 
WHEN THE RECOMMENDED FUEL IS MIXED WITH ANY OTHER FtiEI. ENSURE PROPER FUEL IS USED FOR 
SERVICING. 

7 

Servicing 
Diagram 

(Typical) 

..:,-<' 
: 

······· ... 
·· ... 

.. 
.... >·········:·· 

...........• , .... .,-....... -···· 
...... ···········-······ .. 

1. Main Fuel Tank Filler 
2. Main Fuel Tank 
3. Main Fuel and Sump Tank Drain 
4. Auxiliary Fuel Tank 
5. Oil Dipstick 
6. Oil Filler Cap 
7. Induction Air Filter 
8. Engine Oil Screen 
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9. Auxiliary Fuel Tank Drain 
10. Main Gear Tire 
11. Auxiliary Fuel Tank Filler 
12. Brake Master Cylinders 
13. Battery (Early Aircraft) 
14. External Power Receptacle 
15. Nose Gear Shock Strut 

Figure 1-20. 

16. Nose Gear Tire 
17. Shimmy Dampener 
18. Hydraulic Filter 
19. Hydraulic Fluid Reservoir 

and Filler 
20. Battery (NI-CAD) (Later 

Aircraft) 
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SEAT BACK RECLINING LEVER. 

The seat back reclining lever (see figure 1-19) is 
located on the lower left side of the hinge point of 
the seat back. Pulling the lever upward releases I the seat back to a reclining position. 

SHOULDER HARNESS LOCKING LEVER. 

A shoulder harness locking lever is located on the 
left side of the pilot's seat and the right side of the 

· copilot's seat on early aircraft. In later aircraft, 
the pilot's shoulder harness locking lever (13, 
figure 1-17) is located on the cabin side wall just 
below the foul-weather window. The copilot's lever 
(5, figure 1-18) is above the cabin door just aft of the 
fuel selector handles. The copilot's shoulder har-
ness may be stowed with a strap (8, figure 1-18) 
located aft and just below the copilot's inertia reel. 

j 
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Two positions are marked on the control, MANUAL 
and AUTOMATIC. Placing the lever at AUTOMATIC 
permits free movement forward and aft as long as 
sudden forward movement is not attempted. Sudden 
forward movement locks the reel and will permit 
only aft movement. To unlock the reel, the control 
must be moved to MANUAL, then back to AUTO-
MATIC. The control may be placed in the MANUAL 
position to lock the reel at any desired position. 
Again, the reel will allow aft movement only. 

AUXILIARY EQUIPMENT. 
The heating, ventilating and defrosting system, 
avionics and associated equipment, lighting equip-
ment, armament equipment, cargo loading equip-
ment, and miscellaneous equipment are discussed 
in Section IV. 
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.-----11 SECTION 1-------------------

NORMAL PROCEDURES 
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PREPARATION FOR FLIGHT. 
FLIGHT RESTRICTIONS. 

Refer to Section V for all operating restrictions and 
limitations. 

FLIGHT PLANNING. 

Refer to Appendix I for required takeoff and landing 
distances, cruise data, and other performance in-
formation required· to complete the proposed mission. 
Assure that the required communications channels 
and radio equipment will be available for the mission. 

TAKEOFF AND LANDING DATA CARD. 

A Takeoff and Landing Data Card is found in the 
Pilot's Abbreviated Flight Crew Checklist, T. 0. 1L-
2A-1CL-1. Refer to Appendix I for an example and 
explanations of how this card shall be completed. 

WEIGHT ,AND BALANCE. 

Refer to Section V.for weight and balance limitations. 
Check the aircraft's weight and balance when applying 
other than standard fuel and passenger loads. For 
detailed information, refer to Manual of Weight and 

Balance Data, T. 0. 1-1B-40, and to the load infor-
mation applicable to this aircraft as required. Check 
the takeoff and anticipated lan.ding gross weight. 

CHECKLIST. 

The amplified checklist in this section provides a 
chronological listing of the steps of procedure used 
throughout the normal operation of the aircraft. The 
abbreviated checklist, T. 0. 1L- 2A-1CL-1, is de-
signed to be inserted into plastic. holders. Insofar as 
possible, each phase of action described in the check-
list shall be performed in conjunction with direct 
reference to the checklist. The checklist will be 
used in accordance with AFR 60-9. 

NOTE 
The term "POWER" as used in the checklist 
refers to setting the throttle(s), propeller 
control lever(s) and mixture control lever(s) 
for operating engine(s). "POWER-MAXIMUM" 
indicates: · 
1. Throttle(s) - FULL OPEN. 
2. Propeller controllever(s) - FULL INCREASE. 
3. Mixture control lever(s) - SET FORMAXI-

MUM PoWER PLACARD FUEL FLOW. 

PREFLIGHT CHECK. 
BEfORE EXTERIOR INSPECTION. 

Ensure the aircraft is chocked and the ground arming 
clip is removed from the safety switch. 

1. Form 781 - CHECK. 
2. Publications - CHECK. 
3. Emergency equipment - CHECK. 

a. First aid kit. 
b. Emergency window release handle and 

pins (if visible). 
c. Canopy breaking tool. 
d. Fire extinguisher. 
e. Landing gear emergency hand pump. 
f. Cabin door jettison handle. I 
g. ELT - ARMED. 

4. Cargo area/avionics rack- CHECK AND 
SECURE. 

5. Emergency cross-feed selector valve - OFF. 
6. Circuit breakers - CHECK IN. 
7. All switches/avionics- OFF. 

Leave all avionics switches off until after 
engine start to protect this equipment from 
voltage fluctuations. 

8. Armament master switch - OFF. 
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9. Landing gear lever - DOWN NEUTRAL. 
Confirm that the lever is in the down position 
by noting that the gear lever stop pin on the 
right side of the lever is, below the .. neutral 
detent. · · · ·· 

10. Alternate static pressure source valve -
DRAIN AND CLOSE. 

11. Elevator and rudder trim- SET FOR TAKE-
OFF. 

12. Flight controls - CHECK FREEDOM AND 
DIRECTION OF MOVEMENT. 

13. Battery Switch- ON. 

(WARNING! 
Clear the propellers prior to turning the 
battery switch on. 

Exterior l.nspection 
(Typical) 

NOTE 

14. 
15. 

16. 

17. 
18. 
19. 

20. 

21. 

Altimeter vibrator- CHECK AUDIBLE. I 
Interior and exterior lights - CHECK AS RE-
QUIRED. . 
Ali press-to-test lights - CHECK. I 
In addition to checking all press-to-test lights, 
partially depress the gear down indicator light 
and note that the gear warning horn sounds. 
Wing flaps - FULL DOWN. I 
Cowl flaps- CHECK OPERATION. 
Fuel quantity - CHECK. 
Check both MAIN and AUXILIARY fuel 
quantity indicators. 
Fuel selectors - I 

Front engine - LEFT MAIN. 
Rear engine - RIGHT MAIN. 

Battery switch - OFF. I 

Starting at the ait right side of the fuselage, perform the exterior in-
' spection as outlined in the adjacent text. In actdition, check the aircraft 

for wrinkles, dents, loose rivets, oil and fuel leaks, and tfie access 
doors and plates for security. 

Figure 2-1. 
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engine-driven pump and causes a loSs of 
engine power. Whenever a landing is in-
tended, switch back to the main tanks. 

ENGINE FUEL SELECTOR VALVE HANDlES. 

On early aircraft, two engine fuel .selector valve 
handles . are located in the wing root area of the cabin 
sidewalls, one on each side of the aircraft above the 
forward side windows. On later aircraft, both selec-
tor valve handles (3 and 4, figure 1-18) are located 
on the right sidewall above the cabin door. The en-
gine fuel selector valve handles are labeled FRONT 
ENGINE and REAR ENGINE. Their positions are 
FUEL OFF; LEFT MAIN, RIGHT MAIN, and AUXIL-
IARY (LEFT and RIGHT). Turning a handle to FUEL 
OFF shuts off all fuel to the respective engine. Posi-
tioning a handle at LEFT MAIN, RIGHT MAIN, LEFT 
AUXILIARY, or RIGHT AUXILIARY permits flow of 
fuel from the corresponding tank to the engine. The 
engine fuel selector valve handles are mechanically 
connected to the fuel selector valves located at the 
wing roots. 

NOTE 

Ensure the engine fuel selector valve handle 
is in the detent for the selected tank to pre-
clude possible fuel flow interruption. 

When taking off with full tanks, it is necessary to 
provide space in the main tanks for vapor and fuel 
returned from the engine-driven fuel pumps before 
operating on auxiliary tanks. If sufficiep.t space is 
not available in the main tanks for this diverted 
fuel, the maln tanks may overflow through· the vent 
line. Selecting main tanks for 60 minutes prior to 
switching to auxiliary tanks will provide the neces-
sary space for the diverted fuel. Since part of the 
fuel from the auxiliary tanks is diverted back to the 
main tanks instead of being consumed by the engines, 
the auxiliary tanks will run dry sooner than may be 
anticipated. The amount of fuel diverted back to the . 
main tanks is approximately one gallon per one gal-
lon used at normal cruise settings. However, the 
main tank endurance will be increased by the returned 
fuel. 

NOTE 

Auxiliary tanks may be sequenced 5-:10 min-
utes apart in an attempt to preclude depleting 
the fuel from both tanks simultaneously. 

MAIN TANK AUXILIARY FUEL PUMP SWITCHES. 

Two toggle-type, three position main tank auxiliary 
fuel pump switches (27 and 30, figure 1-7) are 
located on the left switch and control panel The 
switches are labeled FAUX PUMP and RAUX 
PUMP; the switch positions are HI (up position), OFF 
(middle position), and LOW (down position). The 
LOW (down position) of both switches is spring-
loaded to the OFF position and must be held on 
manually if utilized. The FAUX PUMP switch con-
trols the auxiliary fuel pump for the left main tank 
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and the RAUX PUMP switch controls the auxiliary 
fuel pump for the right main tank. The LOW position 
is used for vapor purging during hot-engine starts. 
The HI position operates the pumps at high speed, 
supplying sufficient fuel flow for priming, starting, 
and maintaining normal power in the event of an 
engine-driven fuel pump failure. 

NOTE 
The main tank auxiliary fuel pumps should not 
.be used during normal operation since this 
niay result in flooding and rough 
When an auxiliary fuel tank runs dry, or when 
switching selected fuel tanks, it may be 
necessary to use the niain tank auxiliary fuel 
pump tore-establish fuel flow and positive 
engine operation. 

FUEL STRAINER DRAIN KNOBS. 

Two fuel strainer drain knobs provide a quick, con-
venient method of draining water and sediment that 
may have collected in the front and rear-engine fuel 
strainers. The strainer drain knobs are .accessible 
through the oil dipstick access door on the side of 
each engine cowling. The front fuel strainer is lo-
cated in the nose wheel well; the rear fuel strainer 
is located .on the upper right side of the rear-engine 
firewall. 
Before the first flight of the day and after each re-
fueling, .the spring-loaded strainer drain knobs 
should be pulled out for about four seconds to clear 
the fuel strainers of possible water and sediment. 
The drain valves should automatically close when 
the drain knobs are released. 

NOTE 
Assure that the drain valves have closed by 
pressing the drain knobs full in. If this does 
not close the drain valve, manually push down 
the fuel strainer plunger. 

FUEL QUANTITY INDICATORS. 

The fuel quantity indicator (19, figure 1-6) is an 
electrically-operated, dual-indicating (left-right 
pointer) instrument located on the right instrument 
panel. The instrument dial is labeled LEFT TANKS 
and RIGHT TANKS; fuel quantity is registered in 
gallons. The indicator. works in.cr;mjunction with fuel 
level transmitters in both the main and auxiliary fuel 
tanks, and registers tank fuel level readings when-
ever the battery switch is ON. In early aircraft, 
readings displayed on the indicator are dependent 
upori thE'q)osifionon:nerueTse1ector valve handles 
and PUSH-TO-GAGE buttons on the selector valve 
panels. When an engine fuel selector valve handle is 
set at any position except AUXILIARY, the PUSH-TO-
GAGE button remains extended and the electrical 
circuitry of the main tank fuel quantity transmitters 
causes main tank fuel level to be shown on the indica-
tor. When an engine fuel selector valve handle is 
rotated to the AUXILIARY position, the handle de-
presses the PUSH-TO-GAGE button, and the electri-
cal circuitry is switched from the main tank trans-
mitter to the auxiliary tank transmitter, resulting in 
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auxiliary tarik fuel level readings on the indicator . . 
Manually pressing the button will also give auxiliary 
tank fuel quantity indications. In later aircraft, fuel 
quantity of each tank is automatically gaged as the · 

I engine .fuel selector valve handle is rotated. The 
respective auxiliary tank quantity will be displayed 
when the fuel selector is in AUXILIARY. There-
spective main tank quantity will be displayed when 
the fuel selector is in LEFT MAIN or RIGHT MAIN. 
Newer fuel gages have been modified to provide a 
damped indicator movement which may appear to be 
sluggish. 

Fuel indicators should be reaci in stabilized level 
flight with the slip indicator centered. In addition, 
cross- checking fuel flow indications versus elapsed 
mission time and pre-mission flight planning will 
verify accuracy of fuel quantity indications. 

.EMERGENCY FUEL CROSS-FEED SELECTOR VALVE. 
An emergency fuel cross-feed selector valve (see fig-
ure l-9) is mounted in the center of the cabin ceiling. 
The selector valve (and associated plumbing) intercon-
nects the two fuel selector valves located at the wing 
roots and provides an emergency method of cross-
feeding fuel from any fuel tank associated with the 
operative fuel selector to both engines simultaneously. 

· The primary method of emergency fuel cross-feeding 
is with the main tanks since they are equipped with 
auxiliary fuel pumps. 

The selector valve is labeled FUEL - EMERGENCY 
CROSSOVER, and its two positions are ON and OFF. 
The selector handle is safety-wired in the OFF posi-
tion to prevent unintentional use of the emergency 
cross-feed system. To turn ·the selector valve on, 
firmly turn the handle clockwise to break the safety 
wire, and rotate the handle to the ON position. 

The emergency cross-feed system is intended to 
temporarily sustain the fuel stipply to an engine when 
a fuel selector valve fails and cannot be moved from 
a dry tank position. 

ELECTRICAL POWER SUPPLY SYSTEM. 
Energy for the aircraft 28-volt DC electrical power 
supply system (see figure 1-10) is supplied by two 
self-limiting, saturable type, 60-ampere, engine-
driven alternators. When an individual alternator 
supplies more than approximately 50 amperes, 
voltage output is reduced; consequently, the alter-
nators cannot be forced to supply more than the 
ma:dmum design current of 60 amperes each. A 
24-volt, 17 amp-hour battery is mounted on the 
lower left-hand portion of the forward firewall on 
early aircraft. In later aircraft, an 11 amp-hour 
NI-CAD battery replaces the lead-acid battery and 

II is located near the baggage door {see 12, figure 1-18}. 
The battery serves as a standby power source and 
supplies power to the system when the alternators 
are inoperative. The alternators will supply suffi-
cient PD.wer to the aircraft electrical system to pre-
vent battery drain whenever the engines are tUrning 

I approximately 1000 RPM. The alternators will 
charge the battery by providing 28 volts of power 
froi:n the primary bus bar through the circuit of the 
ammeter shunt, and battery contactor to the battery 
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{see figure 1-10). Electrical system management I 
switches on the left switch and control 32, 
33 and 34, figure 1-7) are toggle-type switches .. 

The aircraft is provided with an emergency alter-
nator run function which enables the pilot to obtain 
emergency power from the alternators alone in the 
event of a failure in the battery system. This 
tion is initiated by the alternator restart switch (26, · 
figure 1-7). 

EXTERNAL POWER RECEPTACLE, 

An external power receptac;le (22, figure 1-1) with 
an access door is located just forward of the firewall 
on the left side of the front engine cowl. It is a 28-
volt standard AN type receptacle, and ls used to plug· 
in a DC ground power unit for starting engines or for 
electrical equipment ground checks. A ground power 
unit may be used. whenever it is available to prevent 
needless drain on the battery; 

/CAUTION\ 
When starting an engine using external power, 
disconnect external power before turning the 
alternator switch on, to prevent damage to the · 
alternator circuit. 

NOTE . 
The battery switch should be in the ON 
position when using a ground power unit 
so .that the aircraft battery may help to 
absorb any transients from .the unit which 
may semiconductor devices used 
in the 

BATTERY SWITCH. 

A battery switch (33, figure 1-7), labeled BATT, is 
located on the left switch and control paneL . The 
switch has an upper ON position and a lower OFF 
position. This switch should be considered a master 
switch because by placing it ON, it allows the battery 
contactor to close the circuit between the battery and 
the primary bus bar and DC electronics bus. It pro-
vides initial excitation power to the alternatOrs 
through the ALT START circuit breaker going to the 
alternators (see figure 1-10). Once the alternator is 
running, field excitation is maintained from the alter-
nator through the alternator warning unit and back 
to the alternator. When the switch is in the 
ON position, a battery contactor closes'th.e circuit 
between the battery and the aircraft's electrical 
system. If both alternator circuits should fail, all 
electrical equipment can be operated from the battery 
circuit. The length of time the battery circuit .can be 
utilized in this inanner depends on th.e condition of 
the battery and the amount ofequipment in use. How-
ever, operation of this type should be kept to a mini-
mum with only essential equipment turned on and a 
landing effec.ted· as soon as practical. Placing the 
battery switch in the OFF position opens the circuit 
between the battery and the aircraft buses, removes 
field excitation power to the alternators and thus 
turns off all electrical power supplied by the battery 
and alternators. A hinged switch bar is positioned 
above the battery switc'h and the two alternator 
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EXTERIOR . INSPECTION. 

The pilot exterior inspection procedures are predi-
cated on the fact that maintenance personnel have 
completed all postflight and preflight requirements 
outlined in Sections I and II of the Preflight-Basic 
Postflight Inspection Workcards, T. 0. 
Duplicate inspections by the pilot have been eliminated, 
except for certain items required in the interest of 
safety. The pilot inspection is to check the aircraft 
general condition and should follow. the path shown in 
figure 2-1. If airplane pre-flight is performed at a 
strange field, refer to the detailed preflight inspec-
tion in Section I of the Preflight-Basic Postflight 
Inspection Workcards, T. 0. 1L-2A-6WC-1. 

NOTE 

All inspections required of a pilot during the 
exterior inspection must be performed during 
a thru-flight operation; additional inspections 
may be made at the discretion of the pilot. 

A. Fuselage Right Side. 

B. 

c. 

D. 

1. Baggage door - SECURED. 
2. Right wheel chocks - REMOVED. 
3. Right main gear- CONDITION. 
4. Wing strut - CONDITION. 

Right Wing. 

1. Fuel sumps - DRAIN (IF REQUIRED!. 
Ensure fuel is of proper grade and not 
contaminated. 

2. External stores - CHECK IN ACCORDANCE 
WITH APPROPRIATE CHECKLIST. 

3. Wing tie-down- DISCONNECTED. 
4. · Landing and navigation lights- CONDITION. 
5. Aileron and wing flaps - CONDITION. ' 

Rear Engine. 

1. Right cowl flap - CONDITION. 
2. Oil- QUANTITY AND CAP. 

Check oil quantity and filler cap secured. 
3. Fuel strainer -DRAIN. 
4. Propeller - CONDITION • . 
5. Left cowl flap- CONDITION. 
6. Cowling - SECURED. 

Right Boom. 

1. Tie-down- DISCONNECTED. 

E.. Empennage. 

1. Vertical/horizontal stabilizers - CONDITION. 
2. Rudders and elevator- CONDITION. 
3. Elevator trim tab- CONDITION. 
4. Tail navigation lights - CONDITION. 
5. A,nti-collision light - CONDITION. 

F. Left Boom. 

1. Tie-down- DISCONNECTED. 
2. Static ports - CONDITION. 
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G. Left Wing. 

1; flaps. and aileron - CONDITION. 
2. Navigation and landing lights - CONDITION. 
3. Pitot tube and stall warning vane - · CONDI-

TION. 
4. Wing tie-down - DISCONNECTE:D. . 
5. External stores - CHECK IN ACCORDANCE 

WITH APPROPRIATE CHECKLIST. 
6. Fuel sumps - DRAIN (IF REQUIRED). 

Ensure fuel is .of proper grade and not 
contaminated. 

H. Fuselage Left Side. 

1. . Wing strut - CONDITION .. 
2. Left wheel chocks - IN PLACE. 
3. Left main gear- CONDITION. 

I. Front Engine and Nose Gear. 

1. Oil - QUANTITY AND CAP. 
Check oil quantity and filler cap secured. 

2. Fuel strainer - DRAIN. 
3. Cowling- SECURED. 
4. Propeller- CONDITION. 
5. Cowl flaps - CONDITION. 
6. Nose gear and strut- CONDITION. 
7. Nose gea.l' ground safety lock - REMOVED. 

!WARNING! 
Check the nose gear downlock hooks to ensure 
that they are engaged prior to removing the 
nose gear ground safety lock. If the nose gear 
ground safety lock does not move freely, do 
not remove it as the nose gear may collapse. 
Appearance of the nose gear is shown in 
Section I, figure 1-15. 

J. Top Surfaces. · 

1. Fuel filler doors - SECURE. 
2. Antennas- CONDITION. 
3. Rear engine air scoop- CONDITION. 

BEFORE STARTING ENGINES. 

1. Passenger br.iefing - COMPLETE. 
Accomplish passenger br!efing. Refer to 
Section VIII. ,. -

2. Door- LOCKED. 
3. Seat belts and shoulder harnesses ':' CONDI-

TION AND SECURED. . 

I WARNING! 
Seat belts should be checked for proper rout-
ing to ensure they are secure. It is possible 
that the seat belt could hang up on the seat 
back reclining lever or the seat belt retaining 
loops and appear secure, but not hold the pilot 
during a crash. It may be necessary to remove 
the seat belts from the retainer loops to ensure 
direct routing of the belt to the anchor points 
when the seat is adjusted. 
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4. Shoulder harness inertia reel - CHECK, 
OPERATION. 

5. Parking brakes - SET. . . . · 
6. Primers - CHECKED IN AND LOCKED. 
7. Throttles - CLOSED. . 
8. Propellers - FULL INCREASE. 
9. Mixtures - RICH. 

10. Battery switch ":' ON. 

!WARNING I 
Clear the propellers prior to turning the 
battery switch on. 

NOTE 

The battery switch should be in the ON posi-
tion when using a ground power unit so that 
the aircraft battery may help to absorb any 
transients from the unit which may damage 

. semiconductor devices used in the aircraft. 

11. Auxiliary power- CONNECTED, IF RE-
QUIRJ!:D. 

12. Navigation lights -ON. 
13. Anti-collision light - AS REQUIRED. 

STARTING ENGINES. 
When using auxiliary power to start the engines, the · 
rear engine will be started first due to the proximity J 
of the external pawer receptacle to the front-engine 
propeller. The source should be disconnected after 
the rear engine is started and prior to switching on 
the rear-engine alternator. If the battery is used 
for starting, it is recommended that the rear engine 
be started first to facilitate audible monitoring of 
the engine. However, if the battery appears to be • 
weak start the engine closest to the battery first to 
ut:iliz'e maximum electrical power for the initial 
engine start. 
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NOTE 
After auxiliary power start of rear engine, 
if front engine fails to start, it is not recom- , 
mended that a start with auxiliary power be 
attempted since this is an indication of a 
weak battery. 

I WARNING I 
The fuselage obscures the rear engine. 
Therefore, it is doubly important that 
the rear propeller area be checked clear 
before starting engines. 

1. 

2. 
3. 

4. 

Engine - CLEAR AND FIRE GUARD 
POSTED. 
Magneto switches - ON. 
Auxiliary fuel pump switch • HI (THROTTLE 
OPEN TO OBTAIN 8-10 GAL. /HR FUEL 
FLOW), THEN OFF. 
Starter - ENGAGE. 

Do not operate the starter for more than 
30 seconds. If engine fails to start, allow 
starter to cool for one minute and repeat 
normal starting procedure; · 

5. Throttle - ADJUST FOR 1000 RPM. 

During/ the start procedure, attempt to keep 
the rpm as .close to 1000 rpm as possible . . 
Allowing the engine to reach a medium to 
high rpm setting during start may cause ex-
cessive engine wear. 

6. Oil pressure - CHECK FOR POSITIVE 
INDICATION WITHIN 30 SECONDS 
(60 SECONDS IN COLD WEATHER). 

7. Auxiliary power - DISCONNECT, IF USED. 

When starting an engine using external power, 
disconnect external powerbefore turning the 
alternator switch on, to prevent damage to the 
alternator circuit. 

8. Alternator switc'b - ON. 
Check ammeter for charge. Check OVER-
VOLT and ALT NOT CHARGING lights out. 

9. Opposite engine -START. 
Repeat steps 1 through 8. 

BEFORE TAXIING. 
Since the engines are closely cowled for efficient in-
flight cooling, engine ground operation should be 
kept at. a minimum in order to avoid engine over-
heating. Before taxiing, perform the following: 

1. Pitot heat/stall warning system- CHECK 
AS REQUIRED. . 

2. Radio/Navigation equipment/IFF/KY-28 -
AS REQUIRED. 

3. Wing flaps - UP. 
4. Gyro power switch - SELECT OTHER 

INVERTER. _ _ 
5. Flight instruments - CHECK. 

a. Clock - SET. 
b. Airspeed indicator - CHECK FOR 

ZERO READING. 
c. Attitude indicator - SET. 

NOTE 

Whenever possible, allow the attitude indi-
cator to erect itself. Routlne use of the 
caging knob for erection will decrease in-
strument life. 

d. Vertical velocity indicator - CHECK 
FOR ZERO READING. 
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· Taxiing Diagram 

• ;:;::::: 
: :::::: .. 

·: : : 
,:;: : : 
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.. 
:::::::i.: . . . . : 

· :} USE UP AILERON . J ON LH WING AND 

A : 

====:n'''' 1: El 

:;::::. 

:;: USE UP AILERON . '''t\ 
ON RH WING AND ri:/i· 
NEUTRALELEVATOR;::t

8
::.::;_ · · :::: NEUTRAL ELEVATOR , ...... 'IJ::l' 

II : . .. 
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': :;; USE DOWN AILERON 
\: · m ON LH WING AND 

::::::::DOWN ELEVATOR 
:::::: ·:·:::: . 
:::::;: 

CODE 

WIND DIRECTION • 

jjj ON RH WING AND 1. DOWN 

NOTE 

Strong quartering tail winds require caution. 
Avoid sudden bursts of the throttles and 
sharp braking when the airplane is in this 
attitude. Use the steerable nose wheel and 
rudders to maintain direction. 

Figure 2-2. 

e. Heading indicator - SLAVE - IF RE-
QUIRED. 

f. Accelerometer - RESET. 
6. Landing gear lever - DOWN. 

Check that gear lever returns to the down 
neutral position after the gear doors close. 

[CAUTiON] 
Do not pull the landihg gear lever out when 
moving it to the down position. If there is 
a failure of the nose gear safety switch and 
the lever is inadvertently moved above the 
detent, retraction of the nose gear is pos-
sible. 

7. Altimeter .;. SET. 
8. Chocks- REMOVED. 

TAXIING. 
Position flight controls to counteract wind effect 
during taxi. See figure 2-2. If engine cooling 
problems or ground delays are anticipated, the 
aircraft should be faced into the wind. 

NOTE 

Taxiing should be done with both engines 
operating at approximately 1000 RPM. 

1. Brakes - TEST. 
2. Flight instruments - CHECK. 

a. Turn and slip indicator - CHECK . . Dur-
ing tUrns, check that the turn needle in-
dicates the proper direction, and the 
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Minimum Turning Radius 

Figure 2-3. 

ball is free in the glass tube. 
b. Heading indicator - CHECK. 

Check heading indicator for proper indi-
cations and that the slaving pointer is 
centered. 

c. Magnetic compass - CHECK. 
ROUGH FIELD TAXIING. 

When taxiing on rough surfaces, rear engine power 
should be used. The front engine should be kept at 
idle RPM to provide positive airflow for cooling the 
rear engine. The front engine may be shut down 
while taxiing if rear engine cooling is sufficient. 

NOTE 

Rear engine overheating can occur with the 
front engine shut down during prolonged taxi 
or high power settings. 

BEFORE TAKE OFF; 
Before takeoff, complete the following checks: 
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NOTE 
Minimum propeller clearance · 
is as follows: 

FRONT-10" 
REAR -20" 

Wheel track distance is 8' 2". 
Distance between vertical 

tails is 1 0' 8 1/2". 

1. Parking brake - SET. 
2. Fuel selectors -

Front engine - LEFT MA1N. 
Rear engine - RIGHT MAIN. 

3. Engine instruments - CHECK. 
Adjust cowl flaps as necessary to control 
engine temperatures. 

4. Navigation equipment - CHECJ{ 4ND SET 
FOR TAKEOFF. .. 

5. Throttles - 1800 RPM. 
6. Magnetos - CHECK (EACH ENGINE 

INDMDUALL Y). 
Turn each magneto switch OFF (maximum 
5 seconds), then ON. The minimum allow-
able RPM drop for either rilagneto is 25 
RPM. The maximum allowable RPM drop 
for either magneto is 150 RPM, provided 
the differential drop between magnetos does 
not exceed 50 RPM. 

If both magnetoes on a single engine are inad-
vertently turned·off, retard the throttle to 
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idle and allow engine RPM to return to the 
idle range before switching the magnetos 
back on. Failure to do so could result in a 
backfire and severe engine damage. 

NOTE 

. • Full power checks should not be performed 
on the ground unless it is suspected that the 
engines are not operating properly. 

• If magneto drop limits are exceeded, the 
problem may be caused by fouled plugs. Re-
fer to Section VII for de-fouling procedures. 

7. Propellers - CHECK. 
a. Front - Check. 

Move the propeller lever aft to check 
the safety detent and then into feather. 
After 1200 RPM is reached, promptly 
return the propeller lever to FULL IN-
CREASE. 

b. Rear - CHECK. 
Repeat check for rear engine. 

NOTE 

• The propellers should be operated through 
three complete cycles on the first flight 
of the day. On subsequent flights (thru-
flight or turn around), one cycle is adequate. 
Normal operation is indicated wheri 1200 t 
RPM Ls reached in approximately 3 seconlis. 
or less. 

• If the engines accelerate smoothly and the 
oil temi;>erature is in the green arc, with 
oil pressure holding steady at some value 
in the normal operating range, the engines 
are ready for takeoff. 
8. Ammeter selector switch- FRONT ALT, 

REARALT AND BATT. 
Check each alternator for a positive reading. 
If an alternator reads zero when selected, 
retard the opposite throttle. If no change 
occurs, retard both throttles to 1000 rpm 
and turn off the otJler alternator. If neither 
of these checks give other than a zero read- · 
ing, the alternator is inoperative. If a posi-
tive indication is observed, the alternator is 
operative. In the BATT position, check the 
ammeter for a positive indication. Remain 

. in the BATT position except to check each 
alternator. 

NOTE 
• With both alternator switches on, it is not 

necessary that both share the electrical 
load. 

• If the ammeter reads over 60 amps in the 
BATT' position, 1800 RPM should be main-
tained for a short period of time to provide 
charging current to the battery. If the am-
meter indication does not decrease, an 
electrical system malfunction is indicated. 
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9. Throttles- RETARD. . . . 
10. Anti-collision light - .· 
11. Flight controls - CHECK FREEDOM OF 

MOVEMENT. 
12. Trim- CHECK AND SET. 

Ensure full freedom of trim tab movement 
and proper operation of wing. flap-elevator 
trim tab interconnect system. · · 

13. Wing flaps - 1/3 DOWN. 
14. Seats - LOCKED. 

I WARNING I 
If seat is not locked, · acceleration forces 
may cause the seat to move. 

15. IFF- CHECKED AND SET. 
16. Pitot heat - AS REQUIRED. 
17. Landing/taxi lights - AS REQUIRED. 

TAKEOFF. 

!WARNING I 
Avoid wake turbulence (Refer to wake turbu-
lence in Section 6). 

Rolling over arresting cables during takeoff 
may cause landing gear linkage damage. 
When practical, taxi beyond arresting cables 
to begin takeoff to preclude possible damage. 

Refer to Appendix I for takeoff charts and perfor-
mance data. 

NORMAL TAKEOFF. 

1. IFF - AS REQUIRED. 
2. Power - MAXIMUM. 

At maximum pawer, the permissible engine 
RPM is 2700- 2800 RPM. During takeoff 
roll, not later than 60 KIAS, the permissible 
engine RPM at maximum power is 2800.t:25 
RPM. . 

3. Directional control- MAINTAIN WITH NOSE 
WHEEL STEERING. 

4. Rotation - 65 KIAS. - -
5. Takeoff - 75 KIAS . 
6. Landing gear - UP AT 85 KIAS MINIMUM 

(WHEN DEFINITE:):..Y AIRBORNE, OBSTA-
CLES ARE CLEARED, AND REMAINING 
RUNWAY IS INSUFFICIENT TO EFFECT 
A SAFE LANDING). 

7. Landing gear indicator lights - CHECK. 
8. Landing gear lever- CHECK UP NEUTRAL 

POSITION. 

tcAUTION! 
Do not recycle the landing gear if a retraction 
malfunction occurs. Recycling the landing 
gear when unknoWn mechanical defects exist 

2-7 



.. 
T. 0. 1L-2A-1 

could result in the gear jamming iri. the up 
position. Place the la.nding ge11r in the down 
and locked position and prepare for landing. 

9. Wing flaps - UP. 
10. Power -AS REQUIRED FOR CLIMB. 
11. Cowl flaps -AS REQUIRED. 

Full throttle engine operation should be checked early 
in the takeoff roll. Rough engines or sluggish engine 
acceleration is sufficient cause for aborting the take-
off. For maximum engine power, the mixture must 
be adjusted to the placard fuel flow. 

Directional control is maintained throughout the 
takeoff roll by use of the rudder pedals. Nose wheel 
steering is effective well beyond the effective rudder 
control speed. Keep heels on the floor to avoid 
dragging the brakes. 

For normal takeoff, the use of 1/3 flaps will result in 
an easier rotation and better over-the..:nose visibility 
as well as a 10% reduction in takeoff distance as com-
pared to a flaps-up takeoff ma<;le under the same condi-
tions of gross weight, runway surface, temperature, 
and wind. · 

When taking off from a gravel or cinder field, pro-
peller damage can be minimized considerably by 
using 1/3 flaps and rear engine only for initial ac-
celeration. } 

MINIMUM RUN TAKEOFF. 

Refer to the takeoff charts in: Appendix I for max-
imum performance takeoff and obstacle. clearance 
speeds. Perform miniinum run takeoffs with the 
flaps 1/3 DOWN. To takeoff, ·hold the brakes while 
applying full throttle, then release the brakes and 
allow the aircraft to accelerate. Keep heels on the 
floor to avoid dragging the brakes dUring accelera-
tion. At 10 KIAS below takeoff airspeed, rotate the 
aircraft so as to fly it off the ground at the computed 
takeoff airspeed. Maintain obstacle clearance speed 
until the obstacle is cleared. Aftei' clearing the ob-
stacle, level the aircraft, accelerate to climb speed 
and perform remainder of takeoff check. 

CROSSWIND TAKEOFF. 

The following procedure is recommended for cross-
wind takeoffs. Maintain directional control as in a 
normal takeoff, applying aileron as necessary to 
maintain wings level. To avoid skipping, leave . the · 
nose wheel on the runway until sufficient airspeed is 
attained to make a positive break with the ground. 
This will avoid side loads on the landing gear. After 
sufficient airspeed, is attained, the aircraft be 
pulled off the ground in a positive manner in order to 
prevent possible settling back to the runway while 
drifting. After becoming airborne, correct for drift 
by making a coordinated turn into the wind. Refer to 
Appendix I for additional crosswind performance data. 
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ROUGH/SOFT FIELD TAKEOFF. 

Do not allow the aircrafUo stop on the runway. 
Slowly advance the rear engine to maximum power 
and raise the nose until the nosewheel is clear of 
the runway. At approximately 10 knots, smoothly 
advance the front engine to maximum power . 

. (¢AUTION}. 

Rapid advancement of either engine with an 
excessively nose high attitude may cause a 
severe left drift tendenc·y. 

Fly off the runway at computed minimum run takeoff 
speed. · Climb out at obstacle clearance/normal 
climb speed. as appropriate. 

NOTE 

Takeoff performance will be degraded 
using this technique . . 

CLIMB. 
For normal climb, fly at speeds of 105 to 120 KIAS 
for engine cooling and reduce power to 75% ·(top of 
green arcs) .... Normal climbs should be conducted 
at a fuel flow of 14 gallons/hour up to 5000 feet. Use 
one gallon/hour less than placard fuel flow for clilnbs 
above 5000 feet at 2600 rpm. Adjust cowl flaps to 
maintain 2/3 scale cylinder head temperature. For 
maximum performance climb, the recommended 
climb speeds from Appendix I should be followed 
using climb placard fuel flows. 

!CAUTION\ 

Leaning fuel. flows below values shown on 
the climb placard can cause seriolis inter-. 
nal engiile damage when operating at full 
throttle .and 2800 RPM. 

CRUISE/CPS CHECKS. 

After reaching cruise altitude, and as reqaired, 
accomplish the following checks. 

1. Cruise power- SET. . 
Accomplish engine leaning procedures as re-
quired and adjust cowl flaps to maintain 2/3 
scale cylinder head temperature. Refer to 
Section VII for systems operation and Appen-
dix I for cruise data. · 

NOTI 

High engine power and high ambient tem-
peratures may make it necessary to ad-
just cowl flaps for less than the optimum 
2/3 scale cylinder head temperature to 
keep oil temperature below the maximum. 
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2 . Engine instruments -CHECK. 
3. Fuel system- CHECK. · 

Check fuel quantity, fuel balance, and fuel 
selector valves on proper tanks. Operating 
on main tanks for 60 minutes prior to switch-
ing to auxiliary tanks will provide space for 
fuel returned from engine driven fuel pumps. 

4. Flight instruments - CHECK. 
5. Alternators - CHECK. 

Recheck alternators every 30 minutes. Dur-
ing instrument conditions, the alternators 
should be checked every 15 minutes;· . · 

FLIGHT CHARACTERISTICS. 
Refer to Section VI for information regarding flight 
characteristics of the aircraft. 

DESCENT. 

When initiating a descent from an altitude · of 
5000 feet MSL or above, setting the mixture 
control levers to full rich at a low power 
setting may cause rough engine operation or 
a floo?ed .. engine. . During the descent, 
the miXture controls as necessary to 
smooth engine operation. Upon resuming level 
flight, ensure that mixture settings are com-
mensurate with altitude and power. Internal 
engine damage may occur if high power is ap-
plied when mixture settings are leaned beloW 
the placard fuel flow. 

POwer and flap settings will depend upon the 
mance desired ; however, any power setting in the 
green arc and flap setting may be used during the 
descent; providing the airspeed Umitations in Section 
V are not 

NOTE 

When descending with the below 
2200 rpm or the manifold pressures below 
15 inches of Hg, the engines should be 
cleared once every 20 to 30 seconds by 
briefly opening the throttles to 18-20 inches 
Hg. 

Before making descent, perform the following: 

1. 

3. 
4. 
5. 
6. 
7. 
8. 

Fuel selectors - · 
Front engine - LEFT MAIN. 
Rear engine- RIGHT MAIN. 

Fuel quantity - CHECK. 
,Mixture control levers - AS REQUIRED. 

switches - OFF. 
Heading indicator - CHECK. . 
Altimeter - SET. 
Pitot heat - AS REQUIRED. 
Defrost knob - AS REQUIRED. 

T.O. lL-2A-l 

NOTE 
Due to the decreased defrost capability at 
low power settings, consideration should 
be given to maintaining higher power 
settings on the front engine, as necessary, 
to increase defrost capability. · 

9. Cowl flaps - AS REQUIRED. 

NOTE 

Closing the cowl flaps will help keep the 
cylinder head temperatures in the proper 
range. Open cowl flaps tend to cool the 
engines off too rapidly, with pcjssible 
attendant damage caused by unequal ther-
mal expansion. 

10. Alternators - CHECK. 
11. Com/Nav equipment- AS REQUIRED. 

BEFORE LANDING. 
1. Mixtures - AS REQUIRED. 

NOTE 

Adjusting the mixtures to a pl:i,Card fuel flow 
for a specific field elevation will provide the 
optimum mixture in the event a go-around is 

: necessary. It may be necessary to advance 
the throttles and propeller control levers to 
attain the desired fuel flow. If such a power 
increase is impractical or if landing 'it a 
field elevation below 3000 feet MSL place 
the mixture control levers to full rlch . . 

2. Wing Flaps - AS REQUIRED. 
3. Landing gear- DOWN AND CHECKED. 

a. Landing gear position indicator lights.-
CHECKED. 

b. Main gear- CHECKED DOWN VISUALLY. 
c. Landing gear lever - CHECKED DOWN 

NEUTRAL POSITION. 

!WARNING I 
Ensure that the gear Jever is placed 
securely in the down detent, because pre-
mature return of the landing gear lever to 
a neutral position can result in an unsafe 
landing gear position. 

4. Throttles- RETARD. 
5. Propellers - FULL lliCREASE. 
6. Wing flaps- AS REQUIRED. 
7. Landing lights - AS REQUIRED. 

I WARNING! 
Care should be taken to prevent inadvertent 
activation of the auxiliary fuel pump switch 
to. the HI position when turning on the landing 
lights switch. Operation of the auxiliary fuel 
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Overhead and Rectangular 
Landing Patterns'· (Typical) 

GO-AROUND 
POWER - AS REQUIRED 
FLAPS - 1/3 DOWN 

(IF EXTENDED) 
GEAR- UP 
FLAPS- UP 
TRIM - AS REQUIRED 

*INCREASE SPEEDS: 
5 KIAS IF USING 1/3 FLAPS 

10 KIAS IF USING NO FLAPS 

NOTE: MINIMUM CLOSED PATTERN AIRSPEED IS 80 KIAS. 

Figure 2-4. 
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FLAPS - AS REQUIRED 
GEAR- DOWN 
AIRSPEED- 100 KIAS 

MINIMUM 

CODE 
LANDING PATTERN -
GO-AROUND PATTERN- • 
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pump will cause engine failure at low power 
· settings due to an excessively rich mixture. 

LANDING. 
!WARNING I 

• Sideslip approaches will result in .airspeed 
errors. · Maximum sideslip errors occur 
during sideslips to the right with gear and 
flaps up, and will result in a high airspeed 
reading of up to 13 KIAS. Slips to the left 
give a much smaller error. 

• Avoid wake turbulence (Refer to wake turbu-
lence discussion in Section 6). 

Rolling over arresting cables during landing 
may cause landing gear linkage damage. 
When practical, land beyond arresting cables 
to preclude . possible damage. 

NOTE 
• When landing during gusty wind conditions, 

add half the difference (not to exceed 10 
knots). ·between the constant wind and maxi-
mum gusts to the final approach speed. j 

• If directional control dilficulties are encoun-
tered during landing (due to blown tire, cross-
wind, slippery runway, dragging brake, etc.) 
the pilg_t .should lower the nose wheel for more 
effective steering. 

NORMAL LANDING. 

The rectangular landing pattern is depicted in figure I 2:-4 .. The pattern should be planned to provide man-
euvering to the final approach using moderate bank 
angles (50 degrees or less). Proper planning and 
execution will permit r.eduction in the angle of bank 

· as the aircraft nears the final approach course. U 
available, V ASI should be used as a glide path aid. 
During the final approach, adjust rate of descent 
with power to arrive over the runway threshold at an 
altitude and airspeed which will permit a smooth re-
duction in power and gradual increase in pitch atti-
tude for touchdown on the main wheels. Attempting 
to touch down at an excessive airspeed will result in 
a three-point or nose wheel first landing, which may 
cause a porpoise. Ensure that the nose wheel is 
smoothly lowered to the runway prior to losing ele-
vator effectiveness. Maintain directional control 
using nose wheel steering, aileron, and asymmetri-
cal braking as necessary. The flaps may be retract-
ed during the roll out to increase brake effectiveness. 

' The overhead landing pattern is depicted in figure I 2-4. should be adjusted as to 
arrive on downwind at 100 KIAS mininmm. Land 
using normal landing procedures. 

T. 0. 1L-2A-1 
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MINIMUM RUN LANDING . 

For short field landings, make a power-on approach 
using approach speeds from Appendix I. Set up the 
proper attitude for approach speed on final, and con,.. 
trol your descent to touchdown With power. If a steep 
final approach is necessary to clear an obstacle, a 
power-off approach can be made using the same 
approach. speeds. Just prior to touchdown, add pow-
er as required to reduce sink rate. Immediately 
after touchdoWn1 lower the nose wheel smoothly to 
runway, retract the flaps, apply the maximum possi-
ble brake pressure without sliding the tires, and hold 
full nose-up elevator. 

NO-FLAP LANDING. 

Landing without flaps extended presents no unusual 
problems. Fly a normal pattern using the adjusted 
speeds shown in figure 2-4, and expect a. slightly 
higher pitch attitude at touchdown. · · · -

CROSSWIND LANDING. 

Use the wing-low method of correcting for drift on 
final approach. Land with the wing down and use 
aileron throughout the landing roll tO· counteract the 
crossWind effects. At touchdown, lower the nose 
wheel smoothly to the runway as soon as possible, 
retract the flaps, and mairi.tain directional control 
by using the steerable nose wheel. Refer to Appen-
dix I for additional crosswind performance data. 

ROUGH/SOFT FIELD LANDING. 

Minimum run landing approach speeds should be used. 
Fly a shallow power-on approach. On a rough, hard 
surface, retard the power to idle prior to touchdown. 
On a soft field, maintain power throughout the touch-
down phase and touch down as softly as possible. For 
both conditions, maintain up elevator and raise the 

· flaps to reduce weight on the nose gear during the roll-
out. Apply brakes only if required with the control 
wheel held in the aft position. 

LANDING ON SLIPPERY RUNWAYS. 

Landing the aircraft on slippery runways requires 
no special technique. Touchdown should be made 
close to the end of the runway in order to utilize all 
the available runway length. Use the lowest safe 
pattern and touchdown speed since excessive landing 
speeds will result in greater stopping distances. If 
the brakes are applied hard and suddenly, a skid will 
result, decreasing brake effectiveness arid causing 
the aircraft to swerve. · For maximum brake effec-
tiveness after all three wheels are on the ground, 
retract the flaps, apply brakes Without sliding the 
tires, and hold full nose-up elevator. Use the steer-
able nose wheel for directional controL U skidding 
occurs, release brake pedal pressure and use the I 
steerable nose wheel to regain directional control. 
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PORPOISING. 

!CAUTION\ 
Avoid landing on the nose wheel first as par-
poising may resUlt. 

Porpoising is ·a condition encountered during landing, 
wherein the aircraft bounces back and forth between 
the nose wheel and the main gear after initial ground 
contact. · Pilot control inputs and reaction 
normally aggravate the condition. ·Repeated mcreas-
ingly heavy ground impacts ultimately cause struc-
tural damage to the landing gear and airframe. To 
avoid a porpoise, land on the main gear first. If a 
porpoise is encountered, immediately position con-
trol wheel to and hold slightly aft of neutral to estab-
lish the normal takeoff attitude and simultaneously 
advance throttles to takeoff power. This will damp-
en oscillations and the aircraft will become airborne. 
At this time, the pilot should immediately decide 
whether to land on the remaining runway or execute 
a go-around .. 

I WARNING I 
After experiencing porpoising on landing, and 
go-around is accomplished, do not raise the 
landing gear due to possible airframe or land-
ing gear damage which could preclude future 
gear extension. 

TOUCH-AND-GO LANDING. 

Touch-and-go landings in this aircraft present no 
special problems. Touch-and-go landings are per-
formed in accordance with the following procedure. 

1. Wing flaps - 1/3 DOWN. 
2. Trim- TAKEOFF SETTING. 
3. Power - MAXIMUM. 

Normal takeoff procedures apply after 
power is applied. 

GO-AROUND. 
The decision to go-araund should be made as early 
as possible in order to provide an adequate margin . 
of airspeed and altitude. Accomplish the g6-around 
as follows: 

-12 

1. Power - AS REQUIRED. 

!WARNING I 
When applying full power with full flaps 
extended, the requirementfor heavy 
forward pressur'e must be anticipated 
to a rapid pitch-up and possible . 
stall. 

2. Wing flaps- 1/3 DOWN, IF 

} 

NOTE 
Raising the wing flaps to 1/3 down from 
full down will reduce/restrict elevator 
nose-up trim to assist the pilot in con-
trolling aircraft pitching motion induced 
by applying maximum power . . 

3. Landlng gear - UP AT 85 KIAS MINiMUM 
(WHEN.DEFINITELY AIRBORNE, OB-
STACLES ARE CLEARED, AND REMAIN-
ING RUNWAY IS INSUFFICIENT TO 
EFFECT A SAFE LANDING). 

4. Landing gear indicator lights - CHECK. 
5. Landing gear lever - CHECK UP NEUTRAL 

POSITION. 
6. Wing flaps - UP. 
7. Power - AS REQUIRED FOR CLIMB. 
8. Cowl flaps- AS REQUIRED. 

AFTER LANDING. 
1. Wing flaps - UP. 
2. Cowl flaps- AS REQUIRED. 

After clearing the runway: • 

3. Anti-collision light- AS REQUIRED. 
4. IFF- HOLD (IF REQUIRED). 
5. Navigation equipment and IFF - OFF. 
6. Radios - AS REQUIRED. 
7. Landing/Taxi lights - AS REQUIRED. 
8. Pitot heat - OFF. . 
9. Idle RPM - CHECK 1000 ±25. 

10. Magneto grounding - CHECK. 
Check that the engine ceases firing to ensure 
that magnetos are properly grounded. 

ENGINE SHUTDOWN. 

Using the starter to level the front propeller 
with a;rionics equipment operating may 
damage that equipment. 

1. Parking brakes -SET. 
2. Throttles .. 1000 RPM. 
3. Radios- OFF. 
4. Mixtures - OFF. 
5. Magneto switches - OFF (AFTER ENGINES 

STOP). -
6. All switches- OFF. 

BEFORE LEAVING THE AIRCRAFT. 
1. Wheel chocks - IN PLACE. 
2. Parking brake- RELEASED. 

- }-
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NOTE 

Be sure chocks are in place before releasing 
·parking brake. 

3. Control lock'- INSTALL, IF REQUIRED. 
4. Form 781 - COMPLETED. 
5. Aircraft - SECURED. 

j 
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NOTE 

Closer inspection of the aircraft is required 
during rough runway operation to detect · 
possible excessive wear or damage. Gear 
assemblies should be checked for loose hy-
draulic lines, worn bolts, and tire or brake 
wear. Propeller erosion or damage will 
occur if precautions are not taken on runways 
containing loose .objects. Due to performance 
degradation and stress concentration, pitted 
propeller areas should be maintained accord-
ing to existing technical orders. 
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INTRODUCTION. 

This section describes procedwes for coping with 
emergencies that may occur. No attempt has been 
made to cover every conceivable malfunction or 
emergency that is complicated by failure of other 
systems. A soUnd knowledge of these procedures 
and the basic aircraft systems will, however, pro-
vide the necessary background to properly evaluate 
and cope with mUltiple emergencies and those situa-
tions not covered herein. 

The pilot shoUld make fti.l1 use of any available crew 
member in combating an emergency so that his pri-
mary attention may be directed to the control of the 
aircraft. Ailalyze the situation carefti.lly before mak-
ing any corrective action. Critical emergency actions 
are in BOLD FACE capital letters. These actions 
shall be performed immediately without direct check-
list reference to prevent further damage and avoid 
aggravating the emergf''lcy. The remaining steps are 
considered to be less urgent and must be accomplish-
ed by direct reference to the checklist. To assist the 
pilot when an emergency occurs, three basic rUles 
are established which apply to most emergencies: 

1. 
2. 

3. 

MAINTAIN AIRCRAFT CONTROL. 
ANALyzE THE SITUATION AND TAKE 
PROPER ACTION. 
LAND AS SOON AS CONDITIONS PERMIT. 

NOTI 
Throughout the emergency procedures, landing 
instructions requiting various degrees of ur-
gency are provided. The definitions applied to 
the two principal instructional statements are 
as follows: LAND AS SOON AS POOSIBLE -
The emergency is of an urgent nature and a 
landing shall be accomplished at the nearest 
suitable airfield; LAND AS SOON AS PRACTI-
CAL - The emergency is of a less urgent 
nature and a landing will be accomplished at 
the discretion of the aircraft commander. 

All odors not identifiable by the pilot shall be con-
sidered toxic. Ventilate the cabin and land as soon 
as practicaL Do not take off when unidentified odors 
are detected . 



Emergency. Exits, Entrances, and Equipment 

CABIN DOOR JETTISON 

) 

PULL HANDLE FORWARD 
PUSH WINDOW OUT 

(Accessible from inside 
of 

WINDOW 
EMERGENCY RELEASE 

EARLY AIRCRAFT 

BAGGAGE DOOR 

;_ 

LATER AIRCRAFT 

ACCESS DOOR 

Figure 3-1. 

PULL RING STRAIGHT DOWN 
TO RELEASE WINDOW 

PUSH OR PULL WINDOW OUT 
(Also accessible from inside cabin) 

® . . 
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GROUND OPERATION 

FIRE DURING GROUND OPERATION. 

1. 
2. 
3. 
4. 
5. 
6. 

Mixtures - OFF. 
Fuel selectors - OFF. 
Magneto switches - OFF. 
Battery switch - OFF. 
Parking brake - SET, IF PRACTICAL. 
Evacuate the aircraft. 

FUEL FLOW DROP - ENGINE 
OPERATING NORMALLY. (ON GROUND). 
If fuel flow should drop below operating minimum 
while the engine is operating normally on the ground, 
shut down and have fire guards .available. Turn the 
fuel selectors off to ensure that fuel flow to the engine 

·compartment area is stopped. Takeoff should not be 
attempted until the cause has been determined and 
corrected. 

EMERGENCY . ENTRANCE. 
Emergency entrance into the cabin area may be gained 

through the cabin door, baggage door, or pilot's emer-
gency window. Aircraft equipped with a recessed 
handle cannot be opened from the outside until the in- · . 
terior handle is rotated out of the locked position. If 
the doors are jammed, entrance may be gained by 
kicking in any of the cabin windows. See figure 3-1 . 
for emergency entrances. 

EMERGENCY GROUND EGRESS. 
Emergency ground egress through the right door 
should be accomplished in the following seating 
order: right rear and left rear (if equipped), right 
front and left front. Also, exit may be made through 
the left side window, right side window, or rear 
baggage door. A canopy breaking tool is available to 
effect exit from any window. It is recommended that 
the parachute be removed prior to emergency egress 
through a window or the baggage . door. · 

NOTE 
On later aircraft, the left side window release 
ring must be pulled straight down to ensure 
that all holding pins will be pulled. This may 
require more than one sharp pull; then the 
window may qe pushed or pulled out. 

J TAKEOFF 

ABORT. 
An abort can be accomplished from brake release 
until the point at which takeoff must be continued. 

If airborne: 

1. Land. 

If on runway: 

2. 
3. 
4. 

Throttles - IDLE. 
Wing flaps - UP. 
Brakes - APPLY. 

NOTE 
The aircraft can be accelerated from a 
standing start to 75 KIAS and then decel-
erated to a stop with heavy braking within 
2400 feet of the starting point at sea level 
and within 3000 feet of the starting point 
at 5000 feet elevation. (Zero wind, hard 
runway, standard day, full gross weight.) 

ENGINE FAILURE DURING 
TAKE O.FF /L 0 W ALTITUDE. 

I If takeoff is discontinued: 

1. Abort. 

If takeoff is continued: 

1. 

2. 
3. 

4. 

POWER • MAXIMUM. 
a. Throttles - FULL OPEN. 
b. Propeller control levers - ·FULL 

INCREASE. 
c. Mixture control levers - SET FOR 

MAXIMUM POWER PLACARD 
FUEL FLOW. 

EXTERNAL STORES - JETTISON. 
INOPERATIVE ENGINE - DETERMINE. 
a. Check fuel flow and RPM. 
b. Verify inoperative engine by response 

to throttle movement. 
PROPELLER- FEATHER, (INOPERATIVE 
ENGINE). 

I WARNING! 

• If a gear retraction or extension cycle is in 
progress, do not feather the front propeller 
until the cycle is complete. See the Single-
Engine Operation discussion in this section. 

• The propeller may not feather if RPM drops 
below 1000. Above 1000 RPM, propeller 
feathering may take up to 12 seconds. 

• The friction lock knob must be tightened to 
retain the propeller control lever in the 
feather position. 

' ' ' 
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5. 
6. 

Mixture -- OFF (INOPERATIVE ENGINE). 
Landing gear - UP (IF FRONT ENGINE 
IS OPERATING AND AIRSPEED AND 
ALTITUDE PERMIT). 

: . ' 

!WARNING I 
Do not attempt to retract landing gear with 
front engine inope_rative. 
7 Wing flaps - UP (78 KIAS MINIMrJM). 
8. Cowl flaps - AS REQUIRED. 
9. Fuel selector- OFF (INOPERATIVE 

ENGINE). . 

10 • . Magnetos- OFF (INOPERATIVE ENGINE). · 
11. Alternator- OFF (INOPERATIVE ENGINE). 
12. Electrical load.- REDUCE (TO LESS THAN 

. 50 AMPS). 

Special consideration must be given to engine 
failure during the takeoff sequence and when 
operating at low altitudes. If an engine fails 
during takeoff or at low altitude, pilot pro-
ficiency and knowledge of the aircraft and its 
single-engine flight characteristics are essen-
tial. See the Single-Engine Operation dis-
cussion in this section. 

IN FLIGHT 
I ENGINE FAILURE. 

J 
If engine failure is encountered or suspected, the in-
operative engine can best be determined by a decrease 
1n RPM, abnormally low fuel flow and/or lack of re-
sponse to throttle movement. EGT, low cylinder 
head temperature, low oil pressure or low oil temper.;. 
ature may also provide indications. 

I When an engine malfunction occurs, and time and 
• altitude permit, an attempt should be made to de-
. termine if the malfunction can be corrected in flight 

prior to feathering. Assure that the magneto switches 

I are on and check fuel flow and fuel quantity. If the . 
·· malfunction is apparently caused by fuel starvation, ) 

switching to the main tank and turning on the auxili-
ary fuel pump, or switching to the opposite fuel tank, 
may alleviate the problem. 

NOTE 

When using the opposite main fuel tank, 
should the auxiliary pump be needed, the 
opposite auxiliary fuel pump must also 
be used (e. g., with front engine fuel 
selector valve in right main, use the 
rear auxiliary fuel pump). 

U the malfunction involves engine roughness or surg-
ing check the magnetos by turning the magneto 
switches off, one at a . time. It must be emphasized 
that these procedures are not designed to supplant 
the procedural steps listed under Engine Failure 
During Flight, but are presented as a guide to be 
us.ed by the pilot if, in his judgment, . corrective 
action should be attempted prior to shutting down a 
fa.iled or malftinctioning engine. Altitude, terrain, 
gross weight, and accessibility of suitable landing 

I areas must all be considered before analyzing or 
attempting to remedy an engine failure. 

!WARNING I 
Engine failure ,analysis or restart procedures 
should not be continued to a point where safety 
of flight would be jeopardized, since it will be 
improbable that level flight will be maintained 
if an inoperative engine is allowed to windmill. 

!WARNING I 
• The propeller may not feather if RPM drops 

below 1000. Above 1000 RPM, propeller · 
feathering may take up to 12 seconds. 

• Whenever a propeller is feathered, the 
friction knob must be tightened to retain 
the propeller control lever in the FEATH-
ER position. 

ENGINE FAILURE DURING FLIGHT. 

NOTE 
If at extremely low altitude and airspeed, ac-
complish Engine Failure During Takeoff/Low 
Altitude (If Takeoff Is Continued) procedure. 

Maintain airspeed and control: 

1. Power - MAXIMUM. 
a. FULL OPEN. 
b. Propeller controllevers - FULL 

INCREASE. 
c. Mixture control levers- SET FOR 

MAXIMUM POWER PLACARD 
. FUEL FLOW. .. 

2. External stores- JETTISON, IF 
NECESSARY. 

3. Inoperative engine- DETERMINE AND 
ANAL¥ZE. 
a. Verify inoperative engine by-response 

to throttle movement. 
b. Check fuel supply· and pressure. 
c. Check magneto switches. 

4. Cowl flaps • AS REQUIRED. 
5. Refer to Engine Restart During Flight or 

Engine Flre/Inflight. Engine Shutdown 
procedures as appropriate. 

ENGINE RESTART DURING FLIGHT. 

Do not attempt to restart the engine unless it 

I 
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can be determined that it will be reasonably 
safe to do so. 

I NOTE 
With the rear cowl flaps full open, airflow 
distortion on the rear propeller may in-
crease the time required to restart the 
rear engine. 

1. 
2. 
3. 
4. 
5. 

Fuel selectors - AS REQUIRED. 
Magnetos - ON. 
Throttle - 1/3 OPEN. 
Mixture - RICH. 
Propeller- FULL lliCREASE. 

I 6. 

7. 

If the propeller unfeathers but does not wind-
mill, engage the starter or increase airspeed 
to above 95 KIAS. If the propeller does not 
unfeather when the propeller control lever is 
placed · in the high RPM position, do not re-
cycle the lever; Proceed with Alternate En-
gine Restart During Flight procedures. 
Auxiliary Fuel Pump Switch- AS.REQ-UiRED 
TO ESTABLISH FUEL FLOW, THEN OFF. 
Throttle- ADJUST AS REQUIRED • . 

I 

I 

8. 

Adjust throttle for smooth engine accelera-
tion and to prevent propeller overspeeding. 
Mixture - ADJUST AS REQUIRED. 

NOTE 
If the engine has been shut down for a pro-

. longed period, operate at low-power seGting 
until cylinder head temperature is in th.!l 
green arc. 

9. Alternator- ON. 

ALTERNATE ENGINE RESTART DURING 
FLIGHT (PROPELLER FEATHERED). 
If the propeller fails to unfeather using the Engine 
Restart During Flight procedures, the engine can 
be started with the propeller in feather. 

1. . Auxiliary fuel pump switch - HI (OPEN 
THROTTLE TO OBTAIN 8-10 GPH FUEL 
FLOW), THEN OFF. 

2. Starter -ENGAGE. 
3. Auxiliary fuel pump switch - mTERMIT-:-

TENTLY HI OR LOW (AS REQUIRED TO 
SUSTAlli ENGlliE OPERATION). 

4. Engine instruments- MONITOR FORSTART 
lliDICATIONS. 

NOTE 
The engine will normally run at 400 to 800 
RPM until oil pressure builds and RPM 
returns to normaL In the event of oil 
system failure (indicated by no rise in oil 
pressure) or propeller governor failure 
(indicated by no RPM increase when oil 
pressure rises), propeller unfeathering is 
not possible. 

T.O. 1L-2A-1 

If the propeller unfeathers: 

5. 
6. 

Throttle:.. ADJUST AS REQUIRED. 
Mixture - ADJUST AS REQUIRED. 

NOTE 
If the engine has been shut down for a prolonged 
period, operate at low-power setting until the cyl-
inder head temperature is in the green arc. 

7. Alternator - ON. 

If the propeller does not unfeather, refer to Engine 
Fire/Inflight Engine Shutdown, this section. 

ENGINE F!RE/INFLIGHT ENGINE 
SHUTDOWN. 

NOTE 
illumination of the fire . warning light is .not 
a positive indication that a fire exists. Upon 
illumination of the fire warning light, reduce 
poweron the rear engine (commensurate with 
safe flight), check engine instruments for 
abnormal indications and skid or turn the 
aircraft to check for evidence; of fire. If a 
fire cannot be confirmed, continue tG .monitor 
for indications, use reduced power on the rear tll!llt 
engine and land as soon .as practical. 

If an engine fire occurs or an inflight engine shut-
down is required, proceed as follows: 

1. Fuel selector- OFF (AFFECTED ENGlliE). , 
2. Mixture - OFF (AFFECTED ENGmE). 
3. Propeller - FEATHER (AFFECTED 
4. Power - AS REQUIRED. 
5. Cowl flaps - AS REQUIRED. 
6. Magnetos- OFF (INOPERATIVE ENGINE). 
7. Alternator- OFF (INOPERATIVE ENGINE) 
8. Electrical load - REDUCE. (TO Lil;SS THAN 

50 AMPS. 
9. Land as soon as possible. 

Refer to Single-Engine Operation and Single-Engine 
Landing in this section for additional information. 

If the fire persists and an immediate landing is not 
possible, BAIL OUT. 

SINGLE-ENGINE OPERATION. 
Due to the single-engine and centerline. 
mounting of the engines, the maJOrlty of the maneu-
vers normally performed·. under full power conditi. ons 
may be accomplished in the aircraft with one engine 
inoperative. "Maneuvers normally performed" is 
defined in this manual as any maneuvers incidental 
to normal flying. The performance of the aircraft 
throughout any single-engine practice maneuver will 
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Maximum Glide Distance 
. FLAPS AND GEAR UP • BOTH PROPELLERS FEATHERED- COWL FLAPS CLOSED 

BEST GLIDE SPEED 

100 KIAS 
FOR EVERY 5000 FEET OF ALTITUDE 
ABOVE TERRAIN, GLIDE DISTANCE IS 
APPROXIMATELY 9 MILES 

@ 4300 LBS. 
INCREASE SPEED 1 KIAS FOR EACH 100 LBS. OVER 4300 LBS. 
DECREASE SPEED 1 KIAS FOR EACH 100 LBS. UNDER 4300 LBS. ----
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depend upon aircraft configuration, gross weight, 
and upon which engine is in operation. In no event 
should the aircraft be fully stalled or banked beyond 
45° when carrying extei-nal stores. For practice 
single-engine instrument approaches, refer to Sec-
tion IX. Descent from altitude after practice maneu-
vers with one engine inoperative should not be initi-
ated until . all engine instrument readings on the en-
gine which was shut down are within normal operating 
limits. 

SINGLE-ENGINE CLIMB SPEEDS. 

The optimum single-engine climb speed is dependent 
upon the immediate task. To clear obstacles, the 
best angle of climb is required. To gain altitude (or 

f minimize altitude loss), the best rate of climb (mini-
' mum rate ·Of descent) speed is required. 

I The best angle of climb speed at sea level, standard 
day, 4300 pounds gross weight, clean configuration 
and zero drag index is 78 KIAS. The best rate of 
climb speed, under similar conditions, is 87 KIAS. 

f 
As single-engine performance decreases with in-
creasing temperature and/or pressure altitude 
(increasing density altitude), the best angle speed 
increases and the best rate speed decreases until 
they become identical at approximately 83 KIAS when 
reaching the absolute ceiling (driftdown altitude); 

Under emergency conditions at low altitudes, the 
pilot should strive to maintain a speed between that 
for best arigle and best rate of climb, favoring the 
speed dictated by the immediate task. At higher 
altitudes, the pilot should attempt to maintain the 
best rate of climb (minimum rate of descent) speed. 

FRONT VERSUS REAR ENGINE. 

Due to airflow effects on the fuselage, the rear en-
gine will produce a rate of climb approximately 70 
fpm greater than the front engine in the clean con-
figuration. 

NOTE 

With rear cowl flaps full open, airflow dis-
tortion on the rear propeller significantly 
reduces rear engine performance under 
single-engine conditions. 

The landing gear will reduce the clean configuration 
rate of climb approXimately 110 fpm when extended 
with the gear doors closed. With the landing gear in 
transit (gear doors open), a rate of climb penalty of 
approximately 240 fpm will exist for approximately 
25 seconds for normal gear operation, or for two to 
three minutes during emergency hand pump gear ex-
tension. Careful consideration of existing conditions, 
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the operating engine, and the maneuvers anticipated 
prior to landing is required for safe recovery of the 
aircraft. Landing gear retraction or extension at low 
altitude and low airspeed should be avoided . 

· If the rear engine fails on takeoff at high gross weight 
and/or high density altitude, the landing gear should 
be retracted immediately if altitude and airspeed per-
mit and the flight is to be continued. 

PERFORMANCE WITH WINDMILLING PROPELLER. 

The performance of the aircraft with one propeller 
windmilling is severely degraded. · It is important 
that, once the decision has been made to feather a 
propeller, the pilot ensures that the propeller feath-
ers properly. The front propeller may be checked 
visually. To ensure that the rear propeller has pro-
perly feathered, check that rear engine RPM, fuel I flow and oil pressure are zero. Should either pro-

fail to feather properly, increase the wind-
milling RPM to above 1000 by increasing airspeed. 
Recycle the propeller control lever to full increase 
and back to feather position. 

With a windmilling propeller, optimum speeds are 
lower. Therefore, if the propeller can not be feath-
ered, the speeds shown in Appendix I (Single-Engine 
Maximum Rate of Climb chart) should be reduced by 
the following increments: 

Front Propeller Windmilling j . 
Instead of Feathered--------------8 KIAS 

Rear Propeller Windmilling 
Instead of Feathered-------------15 KIAS 

DUAL ENGINE FAILURE. 
A simultaneous dual engine failure is probably the re-
sult of fuel starvation or contamination. If contami-
nation is the suspected cause, do not let restart at-
tempts reduce chances for a successful forced land-
ing. If fuel starvation is the suspected cause, begin 
the Engine Restart During Flight procedure by ensur-
ing that the e.rigines have a source of fuel. In this 
case, a restart will typically require 5 seconds if no 
other malfunctions are present. 

NOTE 
If the only fuel available is in the auxiliary 
tanks, the main tank fuel pumps cannot be 
used to assist the start. After some delay, 
a windrtJ.illing engine -driven fuel pump should 
clear air from the lines artd effect an en-
gine start. Moving the throttle towards the 
closed position may reduce this delay. 

The pilot must decide when to terminate restart at-
tempts :tnd turn his attention to completing a success-
ful forced landing. Normally, air start attempts 
should be terminated no later than low key .. 

In the event of a dual engine failure, the following 

.L .v • 

procedures should be conducted while determining 
the correct course of action: 

1. 
2. 
3. 

Establish a wings level glide (100 KIAS) . 
Fuel quantity and balance - CHECK. 
Refer to Engine Restart During Flight, 
Forced Landing, or Bailout checklist in 
this section. 

PROPELLER OVERS PEED/RUNAWAY. 
1. 
2. 

Throttle - RETARD (AFFECTED ENGINE) . 
Airspeed- REDUCE (TO APPROXIMATELY 
95 KIAS). 
Propeller control lever - FULL DECREASE. 3. 

4. Continue RPM reduction at climb speed and ' 
reduced power until 2700 RPM (within govern-
ing range) is reached. Then smoothly re-
advance throttle and adjust propeller control 
to desired power setting. -

MAXIMUM GLIDE. --In the event of failure of both engines in flight, a 
maximum gliding distance can be_o_Ptained by jetti-
soning the external stores, the propellers, 
and maintaining 100 KIAS with the ·landing gear and 
wing flaps up. Be. st glide speed wit.h .flaps up 
extended is 95 KIAS. Refer to the Maximum Glide 
Distance diagram, figure 3-2, for additional maxi-
mum glide data. 

OUT -OF-CONTROL/SPIN RECOVERY. 
Intentional spins are prohibited in this aircraft. Be-
cause of the aural stall warning. system, it is not 
probable that an inadvertent spin will be encountered. 
However, should an out-of-control condition occur, 
the following recovery procedure should be employed: 

1. THROTTLES - IDLE. 
2. RUDDER - FULL AGAINST DIRECTION OF 

ROTATION. 
3. ELEVATOR- FORWARD AS REQUIRED. 
4. Ailerons -NEUTRAL. 
5. · Flaps - UP. 

-----When recovery occurs, neutralize controls and re-
sume normal flight. If recovery does not occur 
within 1-1/2 turns, continue as follows: -6. 

7. 
External stores - JETTISON. 
Elevator- FULL NOSE DOWN. 

When recovery occurs, neutralize controls, smoothly 
recover from the dive, and resume normal flight. 

NOTE 

Trim settings have no significant effeCt on 
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spin recovery . . 

/ Approximately 1200 feet of altitude will be lost in a 
1-1/2 turn spin and recovery. . · 

BAIL-OUT. 

1. Wing flaps - 1/3 DOWN • . 
2. Airspeed - 85 KIAS. 
3. Trim- SLIGHTLY NOSE DOWN. 
4. Cabin door- JETTISON. 

!WARNING! 
The cabin door must be unlatched and slight-
ly open prior to actuation of door jettison 
handle. 

5. Bail-out - ACCOMPLISH. 
In accomplishing bail-out, every effort should 
be made to dive out and down in order to mini-
mize the probability of hitting the wing strut. 

SECONDARY BAIL-OUT. 

}Vhen it is impossible to bail out through the cabin 
door, the following procedure is recommended: 

a. Slow aircraft as much as possible. 
b. Jettison the pilot's window. 

At higher airspeeds or adverse attitude: 

c. Face window with knees on seat so as to 
tumble out window. Grasp sill with both 
hands and push. out and down vigorously. 
Hold knees to chest. 

If speed and attitude permit: 

d. Lean out window backwards. · Grasp VHF I 
FM homing antenna base with left hand and 
brace on wing strut with right hand. Push 
out with feet on seat and roll backwards out 
window. 

e. Pull parachute ripcord when clear of aircraft. 

FUSELAGE FIRE. 
The portabie fire extinguisher agent can be directed 
on most cabin fires without moving from the. pilot/ 
copilot position. If time permits, the pilot shruld 
attempt to close off all air sources that might aggra-
vate the fire. When it is certain that the fire is out 
and Will not be aggravated by drafts, open the co-
pilot's window and pull the cabin air and defrost knobs 
out to dissipate smoke and fumes. 

rbe fire extinguisher is charged with Halon 1211 
agent which is effective in combatting 

i.ll types of fires. The fire extinguisher should be 
teld upright to fight fire. Remove the pull ring pin, 

l 

aim nozzle at the base of the fire, squeeze lever, 
and sweep the agent across the base of the fire using 

. a. side-to-side motion. 

!WARNING! 
Although Halon 1211 has low toxicity, its 
decomposition products can be hazardous. 
On decomposition, Halon 1211 has a sharp, 
acrid odor. Ventilate the cabin after . 
fighting the fire. 

NOTE 

The fire extinguisher will be difficult to 
remove from the bracket with both seats 
in their forward positions. 

If the fire persists and an immediate landing is not 
possible, BAIL OUT. 

WING FIRE. 
In the event of a wing fire, proceed as follows: 

1. External stores -JETTISON. 
2. Armament master switch- OFF. 
3. Pitot heat - OFF. · 
4. Navigation lights - OFF. 
5. Anti-collision light- OFF. 
6. Landing/taxi ligpts - OFF. 
7. Aircraft- SLIP AS REQUIRED. 

Perform a sideslip to keep flames away from 
the cabin. 

8. Land as soon as possible, 

If the fire persists and an immediate landing is not 
• possible, BAIL OUT. 

ELECTRICAL FIRE. 

If flight conditions permit, immediately turn off the I 
battery switch and alternator switches to remove the 
possible source of fire. Attempt to quickly isolate 
the cause of the electrical fire and remove power 
from the shorted circuit. Use the fire extinguisher 
as required. If a fire persists and time will allow 
for descent and landing, do so immediate!y, As a 
last resort, BAIL OUT. 

SMOKE AND FUME ELIMINATION. 
Rid the cabin of smoke and fumes by opening the 
copilot's window when it is certain that the fire is 
out and will not be aggravated by drafts. Also pull 
the cabin air and defrost knobs out. If smoke and 
fumes persist, land as soon as possible. 

FUEL FLOW DROP /INCREAS-E. 
The indicated fuel flow on both engines operating at 
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the same RPM, manifold pressure, and mixture 
settings wi.ll not normally differ by more than 1 GPH. 
Whenever a signiiicantly greater difference is de-
tected, the problem could be either a fuel flow in-
crease or a fuel flow drop on one of the engines. 
During high power settings with mixtures leaned, 
activation of the main tank auxiliary fuel pump will 
result in an increased fuel flow with little noticeable 
effect on engine performance (EGT will decrease 
significantly). Normally, low (near idle) power 
settings are required before engine operation is 
affected. 

If an operative fuel flow indicator shows a drop in fuel 
flow, engine operation may be changed. Any real de-

. crease in consumption not caused by changes in throt-
tles, RPM or mixture will dictate changes in engine 
operation. The amount of change in operation depends 
primarily upon the mixture setting prior to the drop 
versus the amount of decrease in fuel flow. If the en-
gine was properly leaned to four increments rich from 
maximum EGT, a two-gallon per hour drop weuld in-
crease EGT roughly four increments, whereas a four-
gallon per hour drop would cause engine roughness 
or failure. If the engine was running excessively rich, 
a large drop in fuel flow would be required to 
engine roughness or failure. In this case, the PRI-
MARY indication of change in engine operation would 
be the respective EGT gage. In either case, the cause 
may be one or more of the following: primer leakage, 
fuel tank malfunction, clogged fuel line, fuel line leak-
age, engine fuel pump failure, or fuel leakage. 

A large fuel flow drop, quickly followed by severe 
engine roughness and/or failure, is probably caused 
by an engine fuel pump failure; however, a catastro-
phic failure of a fuel line would also cause these 
symptoms. A small fuel flow drop could be caused 
by any of the above problems, except possibly engine 
fuel pump failure or complete breakage of a fuel line. 
It is difficult to accurately determine the cause while 
in flight, and incorrect action could aggravate the 
situation. 

If there is an unexplained fuel flow drop/increase 
without any accompanying increase in EGT, cylinder 
head temperature or the onset of engine roughness, 
the most likely cause is instrument failure. 

Proceed with the following: 

1. 
2. 
3. 

Main tank auxiliary fuel pump switches -OFF. 
Maintain constant airspeed and pitch attitude. 
Throttle- RETARD SLIGHTLY, THEN AD-
VANCE SLIGHTLY WHILE MONITORING 
FUEL FLOW, EGT AND MANIFOLD PRES-
SURE (ABNORMAL ENGINE). 

If pressure and/or EGT do not change with 
throttle movement, refer to Throttle Linkage Failure 
in this section. 

- - - - --r 
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NOTl 
To determine the approximate fuel consump-
tion on an engine with an inoperative fuel flow 
indicator, adjust the mixture, RPM, and 
throttle the same as the engine with the oper-
ative indicator. 

4. Mixture :.. RETARD SLIGHTLY, THEN AD-
VANCE SLIGHTLY WHILE MONITORING 
FUEL FLOW AND EGT (ABNORMAL EN-
GINE). 

' ' ' If fuel flow does not change with mixture lever move-
ment, refer to Mixture Linkage Failure in this sec-
tion. 

5. Fuel selector - DIFFERENT TANK 
(ABNORMAL ENGJNE). 

If the normal fuel flow is restored, assume a 
tioning tank or clogged fuel line between the tank and 
fuel selector. Continue operation on the good tank. :::::1 :o:::t:::

1
restored, ii must be as-

sumed a fuel leak exists. 

Whenever a fuel leak exists, the main concern is to 
guard against the outbreak of an engine fire. The 
greatest danger lies in the fact that the pilot may 
develop a false sense of security because no fire 
exists at the time that the fuel flow drop is noticed, 
nor after a prolonged period of flight. However, 
when the throttles are retarded or the pitch attitude 
increased so that the airspeed decreases, an engine 
fire might develop and the results could then be · 
disastrous. What has happened is that a fuel leak 
existed, but the cooling and dispersing effect of the 
airflow through the engine cowling at cruising speeds 
prevented the start of a fire. When the aircraft 
slowed down, the airflow was reduced sufficiently 
to permit ignition of the leaking fuel. The pilot must 
prevent fuel flow to a possible fire prior to causing a 
change to cooling airflow or exhaust pattern. The ' 
most effective means of accomplishing this is to move 
the appropriate fuel selector to the OFF position be-
fore any throttle movement or any other engine shut-
down procedure is initiated. 

When conditions permit, the engine will be shut down 
by using the Engine Fire/Inflight Engine Shutdown 
procedure. · 

!WARNING! 
The pilot should nut attempt to sustain affected ... 

If fuel flow does not decrease and increase with throt- main tank auxiliary fuel pump if the possibility 
tle movement, assume fuel flow indicator failure. . of a fuel leak exists. 

engine operation through use of the respective 
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THROTTLE LINKAGE FAILURE. 

-Should a throttle linkage fail, the decision to continue 
to operate that engine must be based upon engine 
operating conditions and its potential effect on air-
craft control. 

' ' ' 

1. 

2. 

Engine operating condition - CHECK. 
If the engine is operating in a steady-state 
condition at positive thrust, continue to op-
erate the engine until reaching an airport 
providing suitable protection for a single 
engine landing. 
Engine - SHUT DOWN when landing is 
assured or if adverse engine operation 
dictates. If the engine is fluctuating out 
of control or operating in a cteady-state 
condition at negative thrust, shut down 
the engine using the Engine Fire/Inflight 
Engine Shutdown procedure. 

f MIXTURE LINKAGE FAILURE. 

Should the mixture linkage fail, the decision to con-
tinue to operate that engine must be based upon en-

1. gine operating conditions and power requirements 
versus potential damage to the engine. 

1. Engine operating condition - CHECK. 
If the engine is operating more rich than 
one increment (14°C) in the rich side of 
peak EGT, continue to operate the engine 
until landing. 

If the mixture setting is not rich enough for a descent 
to normal landing. · 

2. Main tank auxiliary fuel pump- AS RE-
QUIRED. 
Prior to shutting down an engine because of 
a mixture which is too lean, attempt to re-
store adequate fuel flow with the main tank 
auxiliary fuel pump. 

3. Engine- SHUT DOWN if necessary to pre-
clude engine damage upon reaching a safe 
flight condition. If the engine appears to be 
operating more lean than 14 o C on the rich 
side of peak EGT, continue to operate the 
engine until reaching a safe .flight condition. 

FUEL SELECTOR VALVE FAILURE. 
In a situation in which the fuel supply in the selected 

I tank is depleted or prevented from reaching the en-
gine, and the selector valve cannot be moved out of 
the dry tank position, fuel may be cbtained from any 
tank served by the operative selector valve through 
the emergency cross-feed system. It may be neces-
sary to turn on the auxiliary fuel pump for the main 
tank being used to ensure adequate fuel pressure and 
prevent cavitation if air enters the system through 
the dry tank. 

} 

!WARNING! 
Emergency cross-feeding from auxiliary tanks 
is not recommended. These tanks do not have 
a'tlXiliary fuel pumps and fuel pressure may not 
be adequate to operate both engines. 

NOTE 
Indication of fuel quantity on the affected 
system tank may not be available. 

Should the fuel selector valve fail or be frozen in a 
depleted t.ank position, proceed as follows: 

1. 

2. 
3. 

4. 

Operative fuel selector - DESIRED MAIN 
TANK. -
Emergency fuel cross-feed valve - ON. 
Au.Xiliary fuel pump (selected main tank) -
AS REQUIRED. 
Land as soon as practical. 

If auxiliary fuel pimp is being used, careful 
use of the mixture control levers is required · 
to avoid flooding the engines. Adjust mixtures 
in coordination with throttle movement to main-
tain smooth engine If power is re-
duced to idle, the mixtures must be reduced to 
slightly above idle cut-off to keep the engines 
running. 

OIL PRESSURE MALFUNCTIONS. 

HIGH OIL PRESSURE. 

If an oil pressure indication greater than 70 PSI is 
noted turing flight: 

1. Engine power - REDUCE TO MAINTAIN AN 
OIL PRESSURE BETWEEN 30 AND 70 PSI. 

2. Land as soon as practical. 

LOW OIL PRESSURE. 

A low oil pressure indication without a corresponding 
rise in oil temperature or abnormal engine operation 
is not cause for immediate concern. This indication 
could be caused by a leak in the oil line:to the pressure 
gage (an orifice will prevent sudden oil loss) or a re-
lief valve malfunction. Oil pressure, oil temperature 
and cylinder head temperature should be closely moni-
tored for further indications of an engine malfunction. 

If an oil pressure indication less than 30 PSI is noted 
during flight: 

1. Engine power - REDUCE, AS A PRECAUTION. 
2. Engine- MONITOR OPERATION AND IN-

STRUMENTS. 
3.. Land as soon as practical. 

U engine operation and/or instruments confirm an 
abnormal condition: 

(----;. ---



4. Erigine power - AS REQUIRED, TO MAlli-
TAlli OIL PRESSURE AT OR ABOVE 10 
PSI. 

If positive/zero thrust cannot be maintained or if oil 
pressure drops below 10 PSI: 

5. Engine -SHUTDOWN, using the Engine Fire/ 
Inflight Engine Shutdown procedure. 

ZERO OIL PRESSURE. 

. Should a .totalloss of oil pressure occur, engine 
failure should be anticipated. 

NOTE 

In the event of total oil pressure failure, 
the propeller should go into feather 
automatically and will not unfeather. 

If the zero oil pressure indication is accompanied by 
a rise in oil temperature and cylinder head tempera-
ture and/or engine roughness: 

1. Engine - SHUTDOWN using the Engine Fire/ 
Inflight Engine Shutdown procedure. 

ELECTRICAL OVER-VOLTAGE- SINGLE 
ALTERNATOR. 
Should an over-volt warning light, accompanied by 
the corresponding alternator not charging light, 
illuminate during.flight; proceed as follows: 

1. Battery switch - OFF (IF CONDIT IONS 
PERMIT). 

2. Alternator switch (defective alternator) -
OFF. . 

3. Electrical load - REbUCE. 
4. Battery switch- ON. 

Cycling the battery switch will reset the 
over-volt sensor and extinguish the over-
volt warning light. 

5. Alternator switch (defective alternator) -

6. 

7. 

ON. . 
Over-volt warning and alternator not charg-
ing lights - CHECK OUT. 
Ammeter selector switch -DEFECTIVE 
ALTERNATOR. 

flight, proceed as follows: 

1. 
2. 
3. 

Electrical load- REDUCE. ' 
Alternator switches -OFF. 
Battery switch :- OFF (IF CONDITIONS I 
PERMIT), THEN ON. 
Turn the battery switch off for 3 seconds ' 
and then back on. The over-volt warning . 
lights should go out and the alternator not . 
charging lights should remain on. 

4. Defective alternator -DETERMINE. 
Turn the alternators on one at a time. If 
the over-voltage lights come on, turn the 
battery and alternator switch off again. ' 

Turn the battery switch back on and proceed as fol-
lows: 

5. 

6. 

7. 

8. 

Good alternator - ON. 
Good alternator not charging light should go 
out. 
Ammeter selector switch - GOOD AI.:TER-
NATOR, CHECK FOR PROPER OUTPUT. 
Electrical load- AS REQUIRED. 
If only one alternator is operating, reduce 
electrical load until no discharge is indi-
cated from the battery (or 50 amps or less). 
If the over-voltage condition cannot be cor-
rected, land as soon as practical. 

ALTERNATOR FAILURES. ' 
At the first indication of an electrical system.mal-
function, check the ammeter in the battery position. 
If the ammeter shows a discharge, the malfunction ' 
involves _the alternators and the battery. alone is pro-
viding power to the bus. Alternator failure is indi- I 
cated by a zero reading on the ammeter. The alter-
nator not charging light may also illuminate. Turn 
off unnecessary navigation and communications 
equipment. Check to ensure that the alternator and 
alternator field circuit brea:ke.rs are set. Also check 
that· the "alt start" circuit breaker is set. If one or 
more of these circuit breakers have popped, attempt 
to reset after reducing the electrical load. If alter-
nator output is regained, monitor ammeter indica-
tions carefully. 

In the event that the electrical failure is immediate 

28-volt DC bus which causes the alternators to fail 
If the over-voltage condition cannot be corrected: 

8. 

9. 

Alternator switch (defective alternator) -. 
OFF. 
Land as soon as practical. 

and total, both the battery and alternators have mal-
functioned. This can occur in the battery 
or battery circuit and a momentary overload on the 

because of loss of field excitation power. When com-
plete electrical failure occurs, alternator restart can 
be accomplished . by actuating the alternator restart 
swallitchd toafeither bposition. If thef alulternators th 
st e , ter a attery circuit ai re, activa mg e 
restart switch to either position will restart both 
alternators; however, if the alternators drop off the 
line when the restart switch is released, the malfunc-
tion is in the field excitation circuitry. Attempting to 
reset the battery switch or field circuit breakers is 

ELECTRICAL OVER-VOLTAGE- DUAL 
ALTERNATOR. 
If the over-volt lights and alternator not charging 
lights for both alternators should come on during 

a reduced amount of electrical power may be obtained 
by holding the alternator restart switch in either posi-

Jr I' I' I' II' .1' 1.1' .1' I' I' 
___ , ______ 
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Electrical M a/Functions 

INDICATIONS 

AMMETER SELECTOR SWITCH POSITIONS PROBABLE ACTION 
OTHER CAUSE 

BATT FRONT/REAR 
ALT 

Discharge Both zero Over-volt lights Alternator over- Refer to electrical over-
on. Both alt not voltage voltage procedure. 
charging lights on 

Discharge Both zero Both alt not Dual alternator Refer to dual alternator 
charging lights failure failure procedure. 
on 

Low or normal One high One alt not Single alternator Refer to single alternator 
One zero charging light failure failure procedure. 

on 

High Both high . Possible odor, Battery ·Refer to battery 
explosion thermal •malfunction 

runaway procedure. 

All eledt equipment Battery dead. Refer to battery 
Slight discharge Both zero weak or inop. Both Alternators malfunction 

or zero alt not charging off procedure. 
lights on 

Figu.re 3-3. 

tion, provided the corresponding alternator switch is 
on. Land as soon as practical. 

Obtaining power from the alternators by 
holding the alternator restart switch 
places a severe ripple on the bus which 
may damage electronic components. All 
wmecessary equipment should be turned 
off. 

NOTI 
The "alt restart" and "obtaining reduced 
electrical power" procedures are not 
possible if the alternator switch is open 
because of faulty switch contacts. A 
jiggling of the switch might provide a 
temporary fix. 

SINGLE ALTERNATOR FAILURE. 

1. Alternator switch (defective alternator) -
OFF. 

2. Alternator, alternator field, and alternator 
start circuit breakers -RESET IF OUT. 

3. Alternator switch (defective alternator) -
ON. 

If the alternator remains inoperative: 

4. Good alternator switch- OFF. 
5. Alternator not charging light (defective alter-

nator) -CHECK OUT. 
6. Ammeter - CHECK FOR CHARGE ON 

FAULTY ALTERNATOR. 

If the alternator not charging light stays on and no 
charge is indicated: 

7. Good alternator switch - ON. 
8. Defective alternator - OFF. 

I Should an alternator fail during flight, proceed as 
follows: 

9. Electrical load- REDUCE TO 50 AMPS OR 
LESS. 

10. Land as soon as practical. 

3-12 ' 
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DUAL ALTERNATOR FAILURE. 

I Should both alternators fail during flight, proceed as 
follows: 

I 

1. 
2. 

3. 

4. 

5. 
6. 
7. 
8. 

Electrical load - REDUCE. 
Over-volt warning lights - CHECK. 
If over-volt warning lights are on, refer to 
Electrical Over-Voltage Procedures. 
Battery and alternator switches - OFF (IF 
CONDITIONS PERMIT). 
Alternator, alternator field, and alternator 
start circuit breakers - RESET IF OUT. 
Battery switch- ON. 
Alternator switches -ON. 
Alternator not charging lights - CHECK OUT. 
Ammeter - CHECK FOR PROPER OUTPUT. 

If both alternators remain inoperative: 

9. 

10. 
11. 

Alternator restart switch - FWD OR REAR. 
of the restart switch to either posi-

tion should start both alternators. 
Alternator not charging lights - CHECK OUT. 
Ammeter - CHECK FOR PROPER OUTPUT. 

If both alternators still remain inoperative, the sys-
tem cannot be operated normally. Proceed as follows: 

12. Alternator restart switch - HOLD TO PRO;. 
VIDE EMERGENCY POWER, AS REQUIRED. 

Obtaining power from the alternators by 
holding the alternator restart switch 
places a severe ripple on the bus which 
may damage electronic components. All 
unnecessary equipment should be turned 
off. · 

13. · Land as soon as practical. 

) 

BATTERY MALFUNCTIONS. 
Battery failures normally are caused by internal 
shorts. The ammeter indication of this type of fail-
ure is a continuously high reading in the BATT posi-
tion, verified by high readings for each alternator. 
While monitoring the ammeter in the BATT position 
of the ammeter selector switch, an indication of con-
tinuous high charging rate can cause battery electro.: 
lyte boil over, fumes, overheat (thermal runaway), 
and/or explosion of the case. . 

L Ammeter- CHECK CHARGING RATE. 

If charging rate is abnormally high: 

2. Alternator switches - TURN ONE OFF. 

If charging rate returns to normal: 

3. 
4. 

Battery charging rate - MONITOR. 
Land as soon as practical. 

"'•'-'•· .• ..... ... 

, . 
If charging rate remains high: 

5. 
6 
7. 

8. 

Alternator switches .; BOTH OFF. 
Electrical load - REDUCE. 
Alternator switch - ONE .ON PERIOD! CALLY 
TO RECHARGE BATTERY. 
Land as soon as practical. 

If battery fails: 

I WARNING! 
Should battery failure occur during instrument 
flight conditions, immediately seek visual con-
ditions. Consideration should be given to the 
need for avionic and radio equipment prior to ,-, 

9. 
10. 
11. 

turning the battery switch off. 

Battery switch - OFF. 
Alternator switch (desired alternator) - ON 
Alternator restart switch - HOLD TO POSI-
TION WHICH PROVIDES POWER. , 

I ' 
Obtaining power from the alternators by 
holding the alternator restart switch 
places a severe ripple on the bus which 
may damage electronic components. All 
unnecessary equipment should be turned 
off. 

NOTE 
The reduced electrical power obtained 
from this restart· function should be 
adequate for use of the wing flaps and 
electrical sequencing of the landing 
gear system; however, avionics equip-· 
ment operation will be marginal and all 
unnecessary equipment should be turned 
off. 

12. Land as soon as possible. 

On later aircraft: 

13. 
14. 
15. 

Battery - DISCONNECT, IF POSSIBLE. 
Battery and alternator switches - ON. 
Alternator restart switch - ON MOMEN-
TARILY. 

,_ -

Operation of the alternators withouUhe 
battery in the electrical system places 
a severe ripple and voltage transients 
on the 28-volt DC bus, which can be 
damaging to electronic equipment. 

' , 
, 

' f 
' .. ::::• Udormation oon-

cerning interpretation of ammeter readings and 

cal malfunctions. . 
recommended pilot action when experiencing electri- , 
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f SPLIT FLAP . OPERATION. 
Sufficient lateral control is available to maintain a 
wings level condition at stall speed under all extended 
flap conditions. Stall characteristics with only one 
flap extended are judged satisfacto·ry. However, 
stall speeds are higher than for the symmetrical flap 
configuration. 

If an unsymmetrical flap configuration is encountered: 

1. Wing flaps - RETURN TO PREVIOUS 
POSITION. 

If a symmetrical flap configuration is achieved: 

2. Wing flaps - DO NOT ATTEMPT FURTHER 
ACTUATION. 

3. Land- USING AIRSPEED APPROPRIATE 
TO THE RESULT ANT FLAP SETTING. 

If an unsymmetrical flap configuration persists: 

4. Wing flaps - MOVE TO ACHIEVE A SYM-
METRICAL FLAP CONFIGURATION. 

5. Land- USING AIRSPEED APPROPRIATE 
TO THE RESULTANT FLAP SETTING. 

If the unsymmetrical flap configuration cannot be 
corrected: 

6. Land - FLY THE APPROACH AND TOUCH- )' 
DOWN AT NO-FLAP AIRSPEEDS. 

CONTROLLABILITY CHECK. 

During any inflight emergency when structural dam-
age or any other failure is known or suspected that 
may adversly affect aircraft handling characteristics, 
a controllability check should be performed as fol-

·Iows: 
1. Proceed to a safe altitude (3000 feet AGL 

minimum) and establish landing configuration. 

NOTE 

Due to the possibility of airframe damage, 
the aircraft should not normally be recon-
figured once landing configuratiol:). has been 
established. 'The effects of this configuration 
on fuel consumption should be-considered when 
selecting the area in which the controllability 
check will be performed. 

2. Slow the aircraft to determine an airspeed 
that produces acceptable approach and land-
ing characteristics. 

3. Fly a power-on, straight-in approach, in-
creasing final approach speed 10 KIAS above 
the airspeed determined above. 

!WARNING I 
Touch down using minimum flare. Plan to 
touch down at the airspeed determined in 
step 2 above. 

RUNAWAY ELEVATOR TRIM. 
1. Maintain aircraft control. The trim motor 

can be easily overpowered by holding the 
manual trim wheel. Activating the elevator 
trim tab switch in opposite direction may 
stop runaway trim. 

· 2. Elevator trim circuit breaker- PULL. 
3. Trim manually. 

FLIGHT PROCEDURE WITH 
CABIN DOOR OPEN OR JETTISONED. 
No extremely adverse or hazardous flight character-
istics are manifested With the cabin door open or 
jettisoned, and the aircraft may be safely flown in 
this configuration provided excessive flight maneu-
vers are not attempted with the cabin door open. 

LANDING 

SINGLE-ENGINE LANDING. 

Single engine landings may be accomplished using the 
normal traffic pattern. However, consideration 
should be given to flying a straight-in or forced land-
ing pattern depending upon position, altitude and air-
craft performance. ' See Single-Engine Operation dis-
cussion in this section. 

1. Landing gear- DOWN (IF AIRSPEED AND 
ALTITUDE PERMIT). 

!WARNING I 
When operating on a single engine, do not at-
tempt gear extension at extremely low air-
speed and altitude . . 

, NOTE 

• Extend the gear only when the landing zone is 
assured. If the aircraft will not maintain 
altitude, consider a gear-up landing as gear 
extension increases drag and may preclude 
reaching the runway. 
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NOTE 

If the front propeller is feathered, the land-
ing gear can only be extended with the emer-
gency hand pump (approximately 85 cycles 
and 2 to 3 minutes). Conditions permitting, 
consideration may be given to unfeathering 
the front propeller to lower the gear by the 
normal system. Lowering the landing gear 
will require approximately 25 seconds. When 
unfeathering is chosen, a minimum of 1000 
RPM must be achieved or the propeller may 
not refeather. If altitude cannot be sacrificed 
to obtain a minimum of 95 KIAS, the starter 
may be used to initiate wind milling. 

2. 

3. 

Wing flaps - MINIMUM (UNTIL LANDING 
IS ASSURED). 
Airspeed - 85 KIAS MINIMUM. 

GO-AROUND (SINGLE-ENGINE). 
If a single-engine go-around is required: 

!WARNING I 
• Depending on aircraft gross weight, config-

uration, airspeed, altitude, and ambient 
conditions, a single-engine go-around may 
not be possible. j 

• Moving the propeller control lever of the 
inoperative engine out of feather could 
unfeather the propeller and result in 
severely degraded aircraft performance. 

. 1. 

2. 
3. 
4. 

5. 
6. 

POWER • MAXIMUM • 
a. Throttle - FULL OPEN. 
b. Propeller - FULL INCREASE. 
c. Mixture- SET FOR MAXIMUM 

POWER PLACARD FUEL FLOW. 
EXTERNAL STORES • JETTISON. 
WING FLAPS - 1/3 DOWN, IF EXTENDED. 
Landing gear- UP (IF FRONT ENGINE IS 
OPERATING AND AIRSPEED AND ALTI• 
TUDE PERMIT). 
Wing flaps - UP (78 KIAS lVIINIMUM). 
Cowl flaps - AS REQUIRED. 

FORCED LANDING. 
The forced landing pattern, figure 3- 4, is designed 
to provide guidance for safely landing the aircraft 
without power. Ideally a high key entry is made; 
however, a high key is not always possible. In this 
case, the pattern should be intercepted at the most 
conveniently attainable point. If a decision is made 
to lower the gear, it should be done prior to high key, 
if possible. Proceedas follows: 

!WARNING I 

T.o: tL-iA:r "' 

, Landing in marshy terrain or soft sand with 
the gear extended will result in increased 
structural damage. Therefore, due. to the 
difficulty in accurately evaluating an unpre-
pared surface from high key altitude or 
higher, the gear should be extended only if 
landing on a prepared surface. If the front 
propeller is already feathered, a gear-up 
landing should be considered. 

3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 

Propellers- FEATHER. 
Airspeed - BEST GLIDE SPEED. 
Distress procedures - ACCOMPLISH. 
Cabin door- OPEN. 
Mixture control levers -OFF. 
Fuel selectors - OFF. 
Shoulder harness- LOCKED. 
E LT - AS REQUIRED. 
Wing flaps - AS REQUIRED. 

.NOTE 

The glide path is steep with the landing gear 
and flaps down and steeper if propellers are 
wind milling. 

12. 

13. 

Airspeed- 80 KIAS MINIMUM (LANDING 
ASSURED). 
Battery switch - OFF (JUST PRIOR TO 
TOUCHDOWN). 

DITCHING. 
If it is necessary to ditch the aircraft, perform the · 
following procedure. · 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

External stores - JETTISON. 
Distress procedures - ACCOMPLISH. 
Equipment - STOW. 
Cabin door- OPEN/JETTISON. 
Shoulder harness - LOCKED. 
Landing gear- UP. 
Wing flaps - FULL DOWN. 
Final approach airspeed/rate of descent -
90 KIAS/300 FPM. 

Plan approach into the wind if wi!ld is high and seas 
are heavy. With heavy swells ani:l light wind, land 
parallel to swells , being careful not to allow a wing 

.. 

•' ' ' ' ' 
tip to hit first. Approach with the landing gear re-
tracted, full flaps, and enough power to maintain ap-
proximately 300ft/min. rate of descent at approxi-
mately 90 KIAS. Maintain a continuous descent until 
touchdown to avoid flaring and touch,ing down tail first, 
pitching forward sharply, and decelerating rapidly. 
Strive for initial contact at fuselage area below rear 
cabin section (point of maximum longitudinal curva-
ture of fuselage). It is expected that the airplane will 
skip clear of the water once or twice using the opti-
mum technique outlined above. If final contact is 

1. External stores - JETTISON· merge completely during two or three seconds of 
2. Landing gear- AS REQUIRED. moderately abrupt deceleration, and then the airplane 

made in the desired level attitude, the nose will sub-
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Landing Pattern 
(Typical) 

FINAL 
FEET AGL 

WlliGS- LEVEL 
FLAPS- AS REQUIRED 

*AIRSPEED - 80 KIAS 
MINIMUM 
(LANDING ASSURED) 

GEAR DOWN (IF APPLICABLE) 

- LOW KEY - 700 FEET AGL 
FLAPS - AS REQUIRED .41 AIRSPEED- 90 KIAS MINIMUM 

, GEAR DOWN (IF 'I *rnCREASE SPEEDS: FINAL TURN _ 
5 KIAS IF USING 1/3 FLAPS *90 KIAS MINIMUM 

' SIMULATED ENGINE-OUT OPERATION 

' ' ' ' I 

PROPELLER RPM FOR ZERO THRUST AT 90 KIAS 

ALT& TEMP. 
SEA LEVEL & 15°C 
2500 FEET & 10°C 
5000 FEET & 5°C 
7500 FEET & 0°C 

000 FEET & -5°C 

IDLING ENGINE CONDITIONS 
PROPELLER CONTROL-FULL INCREASE 

FOR RPM l3ELOW 

1860 
1930 
2010 
2090 
2170 

REAR ENG 
2240 
2320 
2410 
2510 
2610 

NOTES: When setting up rear engine, front engine should be at full throttle and 2800 RPM. Altitudes and 
temperatures are for standard day. Add 50 RPM for each l5°C above standard and subtract 50 RPM for 
each l5°C below standard. Note and maintain manifold pressure throughout simulated maneuver. When 
simulating a windmilling propeller that will not feather which requires the throttle to be in idle, the engine 
should be cleared once every 20 to 30 seconds by briefly opening the throttle to 18-20 inches Hg. 

Figure 3-4. 
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will float for a short time. Exit through the cabin 
door or emergency window. If the fuselage is sub-
merged and the exits will not open, flood the cabin 
through the pilot's storm window and jettison the 
emergency window or cabin door. If necessary, 
break out the top window with the canopy breaking 
tool and exit over the wing. 

LANDING GEAR MALFUNCTIONS. 
If the gear will not extend normally and appears to 
be in an unsafe position, the landing gear should be 
cycled from up to down several times. This proce-
dure may dislodge foreign matter which may be 
causing the malfunction. However, if observers · 
verify the gear is down and apparently in the locked 
position, the gear should not be cycled. 

EMERGENCY GEAR EXTENSION. 

1. 

2. 

Landing gear lever- DOWN. 
During some landing gear power pack mal-
functions, it may be necessary to hold the 
landing gear lever in the DOWN position 
while using the emergency hand pump. 
Emergency hand pump- EXTEND HANDLE 
AND OPERATE. 

NOTE 
For a complete extension cycle (gear down 
and locked, gear doors closed), approxi- · 

. mately 85 complete cycles of the hand p';;Jp 
will be re,quired. The pilot should allow 2 
to 3 minutes for this operation. Continue 
pumping until the gear handle retl,lrnS 1o 
neutral. In the event of electrical failure, 
the gear doors will not close and the handle 
will remain in the DOWN position. The 
pilot will have to visually check that the 
main gear is down; as no other gear down 
indications will be available. 

3. Landing gear - CHECK DOWN, 
a. Down position indicator light - CHECK 

ON. 
-:\ b. Landing gear lever - DOWN NEUTRAL. 

/'\9. 
r.,t;lANDING WITHOUT POSITIVE INDICATION 
-,OF GEAR LOCKING. . 

If a gear down (green) light cannot be obtained or 
should the light be unsteady and observers verify that 
the gear is down and apparently in the locked position, 
make a normal landing approach with the following 
exceptions: . 

1. Front engine - 1000 RPM MINIMUM. 
NOTE 

The throttle must be positioned slightly above 
the closed position to assure a minimum of 
1000 RPM during the landing roll. 

2. 
3. 

Landing gear lever - HOLD DOWN. 
Complete landing and shut down rear engine. 

NOTE 
Maintaining 1000 RPM on the front engine 
and holding the gear lever DOWN secures 
the landing gear in the extended position by 
hydraulic pressure. 

4. Before reducing front engine RPM or releas-
ing the gear lever, have ground personnel 
depress the tail until the nose gear is off the 
ground. 

5. Stop the front engine, turn all switches off, 
pump the gear doors open utilizing the 
emergency hand pump, and then instruct 
maintenance personnel to install the nose 
gear mechanical lock before lowering the 
nose wheel to the runway. 

GEAR-UP LANDING. 

If the maili gear does not extend or-only partially ex-
tends, prepare for .a gear up landigg as follows: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

8. 

. 9. 

External stores - JETTISON. 
Landing gear lever - UP NEUTRAL. 
Cabin door- OPEN. 
Wing flaps - FULL DOWN. 
Airspeed - 85 KIAS. 
Shoulder harness - LOCKED. 
Mixture control levers - OFF (PRIOR TO 
TOUCHDOWN). 
Propellers- FEATHER (PRIOR TO TOUCH-
DOWN). 
All switches- ·OFF . 

LANDING WITH A FLAT TIRE. 

If a tire blows out during takeoff, do not retract the 
gear; 

If retraction of the gear with a blown tire 
is attempted, the main or nose gear tire 
may be distorted enough to bind in the 
wheel well and prevent later extension. 

' ' ' 
(CAUTiON\ 

The landing gear be returned to LANDING WITH FLAT MAIN GEAR TIRE. . . 
neutral manually if a malfunction occurs in 
the hydraulic system which prevents the gear 1. Determine which tire has blown. , . 
lever 'from returning to neutral after a cycle 2. Wing flaps - FULL DOWN (if conditions 
has been completed. Continuous operation permit). 
with the lever out of neutral keeps system 3. Final approach- ALIGN AIRCRAFT WITH ' 
pressurized and will eventually result in over- THE SIDE OF THE RUNWAY THAT IS · • 
heating and damage. OPPOSITE THE DEFECTIVE TIRE. . 
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NOTE 
If a crosswind landing is required, select a 
runway with the crosswind from the side 
opposite the defective tire. 

4. Land - "MAKE INITIAL TOUCHDOWN ON 
THE INFLATED MAIN TIRE. 

5. Nose wheel- LOWER IMMEDIATELY TO 
THE RUNWAY FOR POSITIVE STEERING. 
Anticipate a mild turn towards the defective 
tire in the .landing roll. 

6. 

7. 

Control wheel - FULL OPPOSITE THE 
DEFECTIVE TIRE. 
Use of full aileron lightens the load on 
the defective tire. 
Brake - APPLY ON GOOD TIRE. 
Minimize landing roll and maintain 
directional control by braking only. 
After landing speed has diminished, 
stop the aircraft as soon as possible to 
avoid further wheel damage. 

LANDING WITH FLAT NOSE GEAR TIRE. 

Prior to commencing the approach: 

1. 

2. 

Move any disposable load to the baggage 
area and move passenger to an available 
rear seat. 
Cabin door - OPEN. 

Open the cabin door prior to landing to ensure 
an exit will be possible. Should the nose gear 
collapse, structural damage may prevent 
opening the cabin door. 

3. Shoulder harness - LOCKED. 

Final Approach: 

4. Wing flaps - 1/3 DOWN. 
5. Land - NOSE IDGH ATTITUDE. 

j 

6. Nose wheel- HOLD OFF GROUND AS LONG 
AS POSSIBLE. 

7. Control wheel - HOLD FULL AFT THROUGH-
OUT THE LANDING ROLL. . 

8. Use minimum: braking during rollout. Main-
tain directional control by braking. 

LANDING WITH A PARTIALLY EXTENDED, 
COCKED OR DAMAGED NOSE GEAR. 
When landing with a partially extended, cocked or 
damaged nose gear, the position of the main gear 
will dictate the action taken. If the main landing 
gear cannot be fully extended and visually checked 
down, the landing gear should be retracted and a 
gear up landing accomplished. If the main landing 
gear can be fully extended and visually checked down, 
proceed as follows: 

' 1. If possible, the runway should be foamed. 
2. Move any load to the rear. 
3. Make a 1/3 flap approach. 
4. Cabin door - OPEN. 
5. Feather and level the front propeller prior 
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6. 
7. 

8. 

9. 
10. 

to the approach (if conditions permit). 
Shoulder harness - LOCKED. 
Lower the nose onto the foam/runway prior 
to loss of elevator control. 
Maintain directional control with differential 
braking. 
Mixtures - OFF. 
Battery/ Alternator switches - OFF. 

LANDING GEAR UP-NOSE GEAR DOWN-GEAR 
INDICATOR LIGHT (GREEN)" C)N. 

In the rare event that both main landing gear down 
indicator limit switches stick in the closed position 
the gear down indicator light (green) will 
when the nose gear is down and locked. Closing of 
the nose gear down indicator limit switch causes 
hydraulic pressure to be transferred, stops the gear 
extension cycle and applies pressure to close the 
main gear doors before the main gears have cleared 
the wheel wells. This is a remote possibility and 
will result only when both switches are stuck in the 
closed position. This type of malfunction will be 
indicated by two things: (a) the green indicator light 
will illuminate much sooner than normal (about 4 
seconds) after the landing gear lever is moved to the 
down position (normal time approximately 9 seconds) 
and (b) a visual check, revealing that the main .,.ear 
is not down. " 

If the landing gear lever has been moved to the down 
position and the situation as described above has oc-
curred, perform the following steps to extend and 
lock the inain landing gear. 

1. 
2. 
3. 

4. 

GEAR IND circuit breaker - PULL. 
Landing gear lever- REPOSITION TO DOWN. 
Main gear- VISUALLY CHECK FOR EXTEN-
SION. 
GEAR IND circuit breaker - PUSH IN. 

This will activate the hydraulic system to close the 
doors. The doors should be closed when the landing 
gear lever pops up to the down neutral position. 

After landing, have the landing gear and switches 
checked for proper operation. 

MAIN LANDING GEAR .UP-NOSE GEAR 
DOWN-GEAR IN TRANSIT (AMBER LIGHT ON), 

In the event the main gear remains up, the nose 
gear is down, and the gear position indicator lights 
show that the gear is in transit, the delayed ex-
tension may be caused from sticking main gear 
uplocks which do not release to allow the main gears 
to extend. As an attemptto momentarily remove 
the weight of the main gear from the uplocks so 
that they can release, proceed as follows: · 

1. Secure all loose equipment. 
2. Hold landing gear lever to up position. 
3. Maneuver a,ircraft to hold zero to one-half 

negative "G. " 
4. With negative ''G" on aircraft, quickly place 

landing gear lever to down position. 
5. Main gear- VISUALLY CHECK FOR EX-

TENSION. 

I 
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HEATING, VENTILATING, AND 
DEFROST! NG SYSTEM. 
HEATING AND DEFROSTING SYSTEM. ) 
The ·heating and defrosting system consists of two 
identical subsystems regulated by one set of control 
knobs on the right switch· and control panel (see fig-
ures 1-7 and 4-1). The front engine exhaust mani-
folds are 'the source of heat for both subsystems. 
One subsystem supplies air to all outlets on one side 
of the aircraft, the other subsystem to the opPQsite 
side. Air from the front engine compartment is 
drawn into the heat exchangers where it is heated by 
the engine exhaust manifolds. The heated air flows 
from the heat exchangers to cabin heat manifolds and 
is distributed to the cabin interior via each subsys-
tem's heater and defroster ducts. Four air vents are 
provided for each heating and defrosting subsystem; 
two beneath the instrument panel, one at the base of 
the windshield, and one at floor level along the side . 
of the cabin. An air exhaust vent at the rear of the 
cabin removes stale air and improves the flow of 
heated and fresh air through the cabin. 

Cabin Heat Knobs. 

Cabin heat is controlled by two rotatable knobs (19 
and 20, figure 1-7), identified LEFT and RIGHT, 
which are mechanically linked to valves in the cabin 
heat manifolds. Each heat control knob is marked 
OFF, COLD, and HOT. Any intermediate position 
of the control knobs will direct a proportional amount 
of cold and heated air to the left or right side of the 
cabin interior. With the cabin heat knobs in the OFF 
position, all airflow from the heating system into the 
cabin is stopped, and cold outside air and heated air 
from the exhaust manifold heat exchangers is vented 
overboard. 

Defroster Knob: 

Heated air to the windshield defrosters is controlled 
by a push-pull knob (16, figure 1-7) which is identi-
fied DEFROSTER-PULL ON. The defroster knob is 
linked mechanically to a defroster valve. in each ca-
bin heat manifold. The airflow from both defroster 
outlets, located at the base of the windshield, is pro-
portional to the selected position of the defroster 
knob. Defroster air temperature and volume is also 
controlled to an extent by regulation of the cabin heat 
knobs, since selection of a higher cabin air tempera-
ture gives a greater volume and warmer air to the 
defrosters. 

VENTILATING SYSTEM. 

Cabin ventilating air. is furnished by three ram air 
inlets. One inlet, covered by a variable ram air 
entry door, is lo.:ated on each side of the forward 
fuselage just aft of the front-engine cowling; the 
third inlet is in the right wing leading edge. Ram air, 
entering the inlets, flows through ducts to three vents 
in the cabin. Two of the vents are mounted at the 
lower edge of the instrument panel; the remaining 
vent is situated in the cabin ceiling near the right side 
wall above the windows. 

Cabin Air Knobs. 

Ventilating air from the forward fuselage ram air in-
lets is controlled by two push-pull knobs labeled 
CABIN AIR (see 15 and 17, figure 1-7 and figure 4-1).1 
The cabin air knobs are positioned on the right switch 
and control panel. The knobs are mechanically linked 
to the ram air entry doors; varying the position of the 
knobs changes the position of the doors to increase 
or decrease airflow into the cabin. 

Adjustable Air Vents. 

The aircraft is equipped with one_ adjustable air vent 
which is located above the windows on the right side 
of the cabin. A knob in the center of the adjustable 
air vent provides regulation for the airflow from the 
vent. In addition, the vent is full swiveling which 
allows directional control of the ventilating airflow. 

AVIONICS AND ASSOCIATED 
EQUIPMENT. 
The aircraft is equipped with the following communi-
cation and radio navigation equipment: a UHF/AM 
command transceiver, an LF/ADF receiver, a VHF/ 
AM command transceiver, a VHF/FM transceiver 
wij:h homing capabilities, a TACAN set and a KY•28 
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Figure 4-1. 
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speech security system. For air. traffic control and 
identification, an IFF transponder is installed. The 
aircraft also has an X-band radar beacon for in-flight 
identification. 

NOTI 

Transmission shall not be made on any emer-
gency frequency except to send an emergency 
message. Testing of emergency transmitters 
shall be done with a suitable non-radiating 
dummy load attached in lieu of an antenna. 

A 400 VA inverter is activated to supply 115-volt, 
400-cycle AC power to the AC electronics bus 
anytime the TACAN, IFF, or camera switches are 
turned on. 

INTERPHONE-AUDIO SYSTEM (AN/AIC-18 OR-25). 

The interphone-audio system provides the following 
functions; communications between crew members, 
monitoring of any radio receiver as desired; in addi-
tion, hot mic and call functions are provided. . Gear 
warning and stall warning signals are connected into 
the interphone system to supplement the audible 
horns. All operating controls are on the instrument 
panel except for external microphone buttons mount-
ed on the copilot and observer microphone-hejldset 
cordage and on the pilot's control wheel. Tw0 inter-
phone sets are utilized with the copilot's and observ-
er's cordage connected to the copilot's interphone 
set. A transmitter may be keyed from any of the 
three positions. The interphone-audio system re-
ceives power from the 28-volt DC aircraft bus 
through a circuit breaker on the pilot's circuit 
breaker panel. The system is energized any time 
the battery switch is ON. 

Headset-Microphone Cordage. 

Three headset-microphone cords (1, 5 and 6, figure 
4-3) are provided for connection of H-101/U, or 
similar headset-microphone sets, to the aircraft 
interphone audio system. Microphone buttons for 
the copilot's and observer's cords are built into the 
jack on the end of the cord. These buttons are cap-
able of keying either the interphone or a transmitter, 
depending on the position of the copilot's microphone 
selector knob. On some later ati'craft, the observer 
cordage includes a foot-operated transmitter key and 
interphone switch (14, figure 1-18). 

Pilot's Microphone Button. 

The pilot's microphone button (2, figure 4-3) is 
mounted on the pilot's control wheel grip. It is a 
two-position, spring-loaded, center-off, thumb-
operated switch with an XMT and INT position. The 
XMT position keys the system selected by the micro-
phone selector knob. The INT position keys the inter-
phone system independently of the microphone selec-
tor knob. 

T. 0. 1L-2A-1 

Communications listen Control Knobs. 

Eight communications listen control knobs (7 thru 14 
figure 4-3) are located on each interphone panel. ' 
They provide. a push-pull, off-on switch to connect 
audio sources to the in terphone amplifier, and when 
rotated, they provide an individual volume control. 
Each knob is labeled to indicate the source it con-
trols as follows: 

- Interphone 1NT 
UHF -UHF/AM Command Transceiver 

FM-1 
(AN/ ARC -164) 

- VHF /FM Transceiver 
{FM-622) . 

VHF 
LISTEN 
FM-2 
TACAN 
ADF 

- VHF I AM Transceiver (Wilcox 807) 
-Hot Microphone 
- (Not used) 
- TACAN Receiver (Al'{/ARN-118{V) 
- LF/ADF Receiver (AN/ARN-83) 

Call Button. 

The CALL button (15, figure 4-3) provides the oper-
ator with a priority transmit operation which wilt be 
heard in the other crew member's headset regard-
less of his interphone switch positions. 

Microphone Selector Knob. 

The microphone selector knob (17, ·figure 4-3) is a 
seven-position rotary switch with five positions labeled 
to indicate the circuit to which the microphone button 
is connected. The labels and circuits are as !allows: 

INT - Interphone 
UHF - UHF I AM Command Transceiver 

(AN/ARC-164) 
FM-1 - VHF/FM Transceiver 

. (FM-622) 
VHF -VHF/AM Transceiver (Wilcox 807) 
FM-2 - (Not used) 

Main Volume Knob. 

.The VOL knob {18, figure 4-3) collectively controls 
the level of all signals as heard in the headset(s). 

NOTE 

A loud squeal may be emitted if either main 
volume knob is turned past the three o'clock 
position. · 

Hot Microphone Control Knob. 

The hot microphone control knob (19, figure 4-3) is 
a push-pull switch labeled HOT MIC/TALK. When 
pulled out, the switch provides the operator with a 
continuously hot microphone. 
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Avionics and Associated Equipment 

TYPE 

Interphone-
Audio System 

UHF/AM 
Communication 

System 

VHF/AM 
C omrriunication 

System 

VHF/FM 
Communication-

System 

VOR/ILS 
Navigation 

System 

LF/ADF 
Navigation 

System 

Tactical Air 
Navigation 

System 

IFF 
Radar 

X-Band 
Radar Beacon 

Speech 
Security 
System 

4-4 

To extend service life, avionics equipment should be turned on after the alter-
nators are on the line and turned off prior to engine If equipment 
is operated from another power source, the source must be stable. 

I nEsiGNATION I FUNCTION I ·· RANGE REMARKS 

AN/AIC-18 · Crew intercommunication, radio Operational any time OR receiver monitoring and trans- power is on aircraft. AN/AIC-25 mitter selection. 

Air-to-air and air-to-ground, Line-of- Covers 243. 0 MHz Erne AN/ARC-164 two-way voice communication. . Sight gency frequency. 

Air-to-air and air-to-ground, Line-of- Covers 12L 5 MHz Wilcox 807 two-way voice communication. Sight Emergency frequency. 

' 

Air-to-air and air-to-ground, 40 NM at 
Magna vox two-way voice communication 1000 AGL 
FM-622 with homing capabilities. 140 NM at 

i 10,000' AGL 

Air-to-grrund bearing to Line-of-
AN/ARN-127 station and instrument Sight 

landiilg system 

Low frequency, automatic direc- Up to 200 AN/ARN-83 tion finder. . NM 

Air -to-ground bearing and 
AN/ARN-118(V) distance to station, and Line-of-

air-to-air distance to Sight 
another aircraft. 

AN/APX-64 Automatic and selective radar Line-of-or 
AN/APX-72 identification. Sight 

Motorola Identification beacon. Line-of-
SST-181X Sight ,'.::.. . 

Used with AN/ARC-164 
KY-28 Speech Scrambler or FM-622 communica-

tion radio. 

Figure 4-2. 
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lnterphone-Audio ·System Control Pane./ (Typical) 

INT 

Pilot's Headset-Microphone 6. 
Cordage 
Pilot's Microphone Button 
Pilot's Interphone Set 7. 
Copilot's-Observer's Inter- . 8. 
phone Set 9. 
Copilot's Headset-Micro- 10. 
phone Cordage (Includes 
microphone button) 11. 

4 

5 6 

RIGHT HAND CABlli WALL 

1 8 9 10 11 12 13 14 

J 
UHF 

LISTEN 

18 11 16 15 
ANI A/C-18 OR ANI AIC-25 

Observer's Headset-Microphone 
Cordage (Includes microphone button 
and footswitch) 
Interphone Listen Control Knob 
Hot Mic Listen Control Knob 
UHF I AM Set Listen Control Knob 
#2 VHF IFM Set Listen Control 
Knob · 
#1 VHF IFM Set Listen Control Knob 

Figure 4-3. 

12. TACAN Set Listen Control Knob 
13. VHF I AM Set Listen Control Knob 
14. LFIADF Set Listen Control Knob 
15. Call Button 
16. Panel Lamp (Typical) 
17. Microphone Selector Knob 
18. Main Volume Control Knob 
19. Hot Microphone Control Knob 
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Operation of the lnterphone-Audio S.ystem. · 

Operation of the interphone-audio system may be 
accomplished according to the following steps: 

INTERPHONE OPERATION. 

1. Battery switch - ON. 
2. Copilot's microphone selector knob- INT. 
3. Interphone microphone button - DEPRESS. 
4. INT listen control knob - PULL OUT AND 

ROTATE. 
Adjust for desired volume. 

HOT l\1ICOPERATION. 

1. HOT MIC/TALK control knob- PULL OUT. 
2. LISTEN control knob- PULL OUT AND RO-

TATE FOR DESIRED VOLUME. 

NOT I 

The main volume control knob also affects hot 
microphone volume operation. 

The above procedure must be accomplished on both 
interphone control panels for . proper hot microphone 

· operation. 

RECEIVER MONITOR. 

1. Energize and tune receiver tq })e used . . 
2 . Pull out associated communications listen 

knob and rotate for desired volume. 

TRANS1\1ITTER OPERATION. 

1. Energize and tune transmitter to be used. 
2. Select transmitter on microphone selector 

knob associated with·operator to use trans• 
mitter. 

3. Pilot's microphone button- DEPRESS TO 
XMT (or copilot's or observer's micro-
phone button- DEPRESS). 

UHF/AM COMMUNICATIONS SYSTEM 
{AN/ARC-164). 

The AN/ARC-164 radio set has a line-of-sight recep-
tion and provides voice transmission and reception on 
7000 channels in the frequency range of 225. 0 to 
399 . 95 MHz in 25kHz steps . The control panel for 
the set is mounted in the stationary instrument panel 
and permits selection of any of the 20 preset frequen-
cies which can be preset in any order. In addition, a 
desired operating frequency can be set up manually 
without disturbing any of the 20 preset frequencies. 
The set is a self-contained unit which uses two re-
ceivers, a main and guard receiver. The guard re-
ceiver is set and fixed to only receive and transmit 
on the military distress frequency of 243 . 0 MHz . 
The functions of the set are selected by operating con-
trols mounted on the face of the set. The ADF posi-
tion of the switch is inoperative in this installation. 
The set is used in conjunction with the KY-28 speech 
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security system. When the function control switch is 
in any position other than the OFF or ADF position, 
the set is functiopal. Power to the set is supplied 
from the 28-volt DC electronics bus through a circuit 
breaker on the rea,r electronics bus. 

Function Control Switch. 

The function control switch (10, figure 4-4) is a four-
position rotary switch which controls the following 
functions; the OFF position removes power from the 
set; the MAIN position enables the transmitter and 
receiver to operate on the same selected main fre-
quency; the BOTH position allows transmission and 
reception on the MAIN selected channels and simul-
taneous reception on the GUARD channel; the ADF 
position of the switch is inoperative in this installa-
tion. 

Tone Button. 

The TONE button (9, figure 4-4) is used to provide a 
continuous wave for air-to-air homing operations. 
When the spring-loaded TONE button is depressed, a 
1, 020 Hertz tone is emitted on the selected-frequency-
as long as the button is depressed. 

Volume Control Knob. 

The VOL control knob (8, figure 4- 4) is used to ad-
just the level of audio applied to the interphone set. 

NOTE 
The UHF control knob (9, figure 4-3) and the 
VOL control knob (18, figure 4-3) on the inter-
phone panel will also affect the level of audio 
from the UHF/ AM receiver(s) as heard in the 
headset. 

Squelch Control Switch. 

The SQUELCH control switch (7, figure 4-4) is a two-
position switch for control of the receiver squelch. 
The normal position of the switch is ON to avoid un-
comfortable noise in the audio system. The VOL 
control knob (8, figure 4-4) regulates the volume of 
audio in the pilot's headset and should be adjusted in 
conjuncti.Gp with the UHF control knob (9, figure 4-3) 
on the interphone panel. 

Mode Control Switch. 

The mode control switch (6, figure 4-4) is a three-
position rotary switch. used to select the desired 
operating mode. The MANUAL position of the switch 
permits any desired frequency within the operating 
range of the set to be manually selected by the manual 
frequency selector knobs (11 , figure 4-4). The 
GUARD position selects the fixed guard frequency for 
the main receiver and transmitter. The PRESET 
position is used to allow selection of any of the 20 
preset frequencies. When the mode control switch 
is at PRESET, subsequent movement of the channel 
selector knob (5, figure 4-4) changes the frequency to 
the desired preset channel. A numerical indication of 
the preset selected channel appears in preset: channel 
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UHF/ AM Communication 
System · Control Panel 
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AN/ARC-164 

HAVE QUICK MODIFICATIONS 

15 16 2 3 4 5 

11 10 9 8 7 

1. Memory Preset Switch 9. Tone Button 
2. Preset Channel Frequency Card 10. Function Control Switch 

(Hinged Cover for Memory Preset Switch) 
3. Frequency Indicator Windows 
4. Preset Channel Indicator Window 
5. Preset Channel Selector Knob 
6. Mode Control Switch 
7. SquelcH Control Switch 
8. Volume Control Knob 

11. Manual Frequency Selector Knobs 
12. 100 MHz Selector Switch 
13. Memory Preset Switch 
14. Bandwidth (BW) (NB-WB) 
15. Squelch (GD) (Guard Squelch) 
16. Squelch (MN) (Main Squelch) ' 

Figure 4-4. 
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indicator window (4, figure 4-4). A record of the 
frequencies that have been preset and assigned to the 
20 channels can be noted on the preset channel fre-
quency card (2, figure 4-4). 

Preset Channel Selector Knob. 

The preset cluinnel selector knob (5, figure 4-4) is a 
20-position rotary control linked to a memory drum 
on which 20 preset frequencies may be stored. The 
corresponding numerical indication of the preset fre-
quency selected will appear in the preselect channel 
indicator window (4, figure 4-4). 

Preset Channel Indicator. 

The preset channel indicator window (4, figure 4-4) 
displays the corresponding numerical indication of 
the preset channel frequency card number (2, figure 
4-4) that has been selected as the desired operating 
frequency by the PRESET channel selector knob ( 5, 
figure 4-4). 

Frequency Indicator Window. 

The frequency indicator windows (3, figure 4-4) indi-
• cate the manually setfrequency in use. 

Preset Channel Frequency Card. 

The preset channel frequency card (2, figure 4-4) } 
serves as a hinged cover for access· to the memory 
PRESET switch (1, figure 4-4) and also is used to 
record the preset channel frequencies. 

Memory Preset Switch. 

The memory PRESET switch (1, figure 4-4) is used 
to "set-in" the 20 preselected channels on the trans-
ceiver•s memory drum. 

Presetting Frequency Channels.· 

Presetting channels to a desired frequency may be 
accomplished according to the following steps. 

-8 

1. · Turn on power to the set by placing the func-
tion control switch (10, figure 4-4) in the 
MAIN or BOTH position. 

2. .Raise the cover of the preset channel fre-
quency card (2, figure 4-4). 

3. Rotate the manual frequency selector knobs 
(11, figure 4-4) to select the desired fre-
quency to be PRESET. 

Do not key the transmitter while changing 
frequencies; damage to the transmitter 
will result. 

4. Select PRESET position on the mode control 
switch (6, figure 4-4). 

5. Select the desired PRESET channel number 
with the preset channel selector knob (5 , 
figure 4-4). 

6. Depress the memory PRJl;SET button (1, 
figure 4-4) which is located under the hinged 
preset channel frequency card cover (2, 
figure 4-4). · . · 

7. After a frequency has been set into a channel, 
remove the clear plastic cover from the face 
of the hinged cover (1, figure 4-4) and record 
the frequency on the preset channel frequency 
card (2, figure 4-4) using a black lead pencil. 

8. To set other PRESET channels, repeat steps 
2 thru 6 above. 

NOTE 

The preset frequencies can be changed in 
flight if necessary. 

9. Replace plastic cover which was removed in I 
step 7 above and close hinged cover (2, 
figure 4-4) . 

Operation of UHF/ AM Communications System. 

Operation of the AN/ARC-164 radio may be accom-
plished according to the following steps. 

1. Select PRESET position with the mode con-
trol switch (6, figure 4-4). 

2. Rotate function switch (10, figure 4-4) 
to BOTH position to activate main and guard 
receiver units (no warmup period required). 

3. Select the desired preset channel with the 
preset channel selector knob (5, figure 4-4). 

4. Adjust VOL control (8, figure 4-4) for de-
sired audio level. 

5. Set SQUELCH switch (7, figure 4-4) as re-:-
quired. 

NOTE 

Disabling the squelch will increase the range 
capa.bilio/ of the receiver. 

6. For manual selection of a frequency, set 
mode control switch (6, figure 4-4) to 
MANUAL position. Turn the manual fre-
quency selector knobs (11, figUre 4-4) until 
the desired frequency appears in the fre-
quency indicator windows (3, figure 4-4). 

7. To obtain transmission and reception of the 
GUARD frequency, move mode cdntrol 
switch (6, figure 4-4) to GUARD position. 

8. To turn OFF receiver-transmitter, move 
function control switch (10, figure 4-4) to 
OFF position. 

UHF/AM HAVE QUICK RADIO (AN/ARC-164). 

The HAVE QUICK system is a modification to provide 
the AN/ARC-164 UHF radio with a frequency hopping 
capability. Frequency hopping is a technique where 
the channel or frequency being used for 
tion on a given link is rapidly changed many times per 
second. The purpose in doing this is to make it diffi-
cult for an adversary to jam the link. Part of the 
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strength of the HAVE QUICK system comes from the 
use of channels in an apparently random manner; 
this means that no pattern is evident to the external 
observer and jamming is consequently more difficult. 

The frequency hopping scheme is implemented in the 
HAVE QUICK equipment by storing within every 
HAVE QUICK radio, a pattern of the frequencies 
(or channels) to be used for a given day, and the 
pattern is then utilized according to the Time-Of-
Day (TOD). For every time slot in the day, where 
each time slot is a small part of a second, there is 
a specific channel which must be used for a given net, 
whether it is receiving or transmitting. Thus, the 
HAVE QUICK terminals require some means to store 
the pattern for channel use on a given day, and also 
an accurate clock to contrcl the times at which the 
pattern is consulted. 

Because the particular frequency used at a particular 
instant depends on the precise Time-Of-Day, it is 
clear that both terminals of aHA VE QUICK communi-
cation link must have clocks which must also be syn-
chronized. This basic requirement leads to the HAVE 
QUICK need for-a time distribution and maintenance 
system. As a matter of principle, HAVE QUICK time 
may be set to any arbitrary time standard, however, 
as a practical convenience, Coordinated Universal 
Time (UTC) has been adopted as the time standard. 
This permits the use of satellites as one means of 
obtaining time, and current plans make use of the 
TRANSIT satellite system. } 

The usual operating mode for a HAVE QUICK radio 
will be its normal mode where it uses any one of the 
7000 channels available to the UHF communication 
band. ·There are no changes in the use and operation 
of the radio in the normal mode. 

If jamming is encountered, the HAVE QUICK radios 
may be switched to the AJ mode and communications 
can continue. To make this switch over, the radios 
will have to be suitably "primed" and this is usually 
done prior to takeoff. 

Operation in the AJ mode makes available three forms 
of frequency hopping; one, termed A Nets, is designed 
for maximum AJ capability and uses the maximum 
number of frequencies. Another, termed B Nets, is 
designed specifically for use with the E-3A, and the 
third, with the least capability and termed T Nets, 
utilizes the least number of frequencies and does not 
expose the system's ultimate AJ capability. With 
eaah of these forms of frequency hopping pattern, 
there is available a number of communication nets, 
all of which carry the frequency hopping character-
istics, and therefore the AJ capability. 

The HAVE QUICK system also has a capability termed 
Multi-Channel Operation (conferencing). · This permits 
a HAVE QUICK receiver to accept tWo simultaneous 
transmissions on the same net while avoiding the beat 
note which is typically present under normal opera-
tion and which prevents the listener from understand-
ing either transmission. The technique is implement-
ed in the transmitter where it is recognized whether 
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or not the net is already in use. · If so, the transmit-
ter side steps by one 25 KHz channel. Since there-
ceiver has a wideband mode the second signal is re-
ceived in addition to the original. The multi-channel 
capability can be selected by the operator, but only 
in the ECCM mode. 

The modification to the HAVE QUICK configuration is 
accomplished by replacing the existing synthesizer 
slice and associated flex harness. In addition, a two-
position switch on the Control Head is replaced with 
a four-position switch to provide two new operator 
functions needed for the HAVE QUICK Mode. The 
HAVE QUICK AN/ARC-164 retains the same form/fit 
as the unmodified radio, and no new aircraft wiring 
is required. 

AU the controls of the modified AN/ARC-164 retain 
the same functions except as follows: 

100 MHz Frequency Selector Knob. 

The 100 MHz frequency selector knob (12, figure 4-4) 
has A--3--2--T positions. The A position selects AJ 
mode. The 2 and 3 positions select 100 digit frequen-
cy in normal mode. The T position selects input of 
the Time of Day for up to one minute after being 
selected. The T position is a momentary, spring-
loaded position .• T position, in conjunction with 
simultaneously pressing the TONE button, is used 
for emergency start up of TOD clock when TOD is 
not available from external sources. This TOD will 
not be synchronized to Coordinated Universal Time 
(UTC). 

NOTE 

The radio will automatically accept the first 
TOD signal it receives after power-up. If 
the operator requires a new TOD after this 
initial synchronization, he must momentarily 
depress this switch to the ''T" position. The 
system will then accept a new TOD for a 
period of one minute. 

Operation Procedures. 

Existing capabilities of HAVE QUICK radios are 
preserved to the rruiximum extent possible when 
the radios are operated in their normal mode, and 
no new procedures are required for normal radio 
operation. ·- • 

To operate in the.AJ mode, the radios must first be 
initialized (primed) by setting three control entries; 
that is, Time of Day, Word of Day, and net number. 

1. Time of Day (TOD): 

a. Correct TOD may be transmitted to 
a modified AN/ ARC-164 by feeding 
the receiver with a radio signal 
carrying the proper .time modulation. 
The signal may be provided by another 
modified radlo which has the correct 
lime, or it may be provided by the 
ground-based clock. 
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b. 

c. 

d. 

TOD entry must be set after the radio 
is switched on. The clock inside the 
radio can lose time when the rad,lo is 
switched off. TOD entry will normally 
be done on the ground prior to ·takeoff, 
although it can be easily done while in 
flight. Time corrections may also be 
accomplished in flight. 
It is possible to transmit and receive 
timing information in both normal and 
AJ modes, by momentarily depressing 

·the TONE button. In normal mode, a 
complete TOD message is transmitted, 
while in the AJ mode. Only an updating 
time tick is used: The purpose of the 
AJ mode time transmission is to allow 
a time update to take place in the event 
that a radio is drifting otit of synchroni-
zation. An operator will know that his 
radio requires an update when incoming 
messages from several different radios 
do not sound as they should. If incoming 
messages from only one radio sound 
poor, a time update is re:ruired on that 
radio; 
Time of Day (TOD} and. TOD Update 
Reception 
(1) Normal Mode. The radio will auto-

. matically accept only the first TOD 
message received after power-up, 
whenever it occurs. Subsequent 
messages will be ignored unless the} 
operator first selects the ''T" posi-
tion on the 100 MHz Selector Switch. 
To receive time in normal mode, 
rotate the 100 1\ffiz Selector Switch 
to the ''T" position and return to a 
normal channel (either manual or . 
preset) on which TOD is being trans-
mitted. 

(2) AJ Mode. To receive a time update 
in AJ mode, rotate ·the 100 MHz 
Selector Switch to the 'T" position 
and then back to the "A" position. 

NOTE 
• Depressing the tone button will send out a 

· TOD update if in the active mode or a 
complete TOD message if in the normal 
mode. 

• When the ''T" position is selected, the radio 
will accept the next TOD received in either 
normal or active mode provided that it 
arrives within one minute of the time the 
"T" position has been selected. 
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2. Word of Day (WOD): 

a. The WOD defines for the radio the 
choice of frequency hopping pattern 
for the day. (The choice is a mana-
gerial function and the same won 
may be used for one or many days. ) 

b. WOD entry is normally done on the 
ground prior to take-off, although 

it is possible to enter it while in 
flight. If the radio ls switched off 
after the entry of WOD or if pteset 
channel20 is selected, the data will 
not be lost since it is entered into a 
nonvolatile memory. 

c. The entry of WOD is done by making 
use of one or more of the channel 
presets 20 thru 15, available to the 
AN/ARC-164 UHF radio. For new 
WOD entry, the same method is used 
as in entering preset frequencies in 
.the normal mode, i.e., the radio is 
set to the preset mode starting at 
preset channel 20. The WOD is set 
on the manual frequency indicators, 
the preset entry button is depressed 
to enter the data into the preset 
memory. The operator then selects 
preset channels 19, 18, etc and 
continues entering WOD into preset 
memory. After doing this for each 
appropriate channel, select channel20 
to initiate transfer of the won from the 
nonvolatile present channel memory to 
the volatile WOD memory. A single or 
double beep will be heard when channel 
20 is selected. A single beep indicates 
that the WOD element in that channel 
was accepted· and that an additional WOD 
element is in the next lower 
Progressively sele.ct the next lower 
channel until a double beep is heard · 
indicating that all WOD elements have 
been transferred to the volatile memory. 

d. When the radio is switched off or if pre-
set channel 20 is seleCted, the WOD data 
is not lost but stored in a nonvolatile 
memory in the switching unit. When the 
radio is switched on, the WOD must be 
transferred from the nonvolatile memory 
in the switching unit to the receiver-
transmitter. After selecting the preset 
mode, start with preset channel 20 and 
rotate preset channel switch backwards. 
The operator will hear a single or double 
beep. A single beep indicates that entry 
of WOD is not complete but has been 
transferred and accepted. After the 
single beep is heard, the operator se-
lects preset 19, 18, etc and. c_ontinues 
transferring WOD until a double beep is 
heard. This double beep indicates WOD 
transfer. is complete. 

3. Net Number. After TOD and WOD have been 
entered, any valid AJ net number may be 
selected by using the frequency selector 
knobs. Operation of the AN/ARC-164 in the 
AJ Mode is as follows: 
a. Rotate function control switch to the 

main or both position. 
b. Select preset position with the mode 

control switch. 
c. Enter word of day in presets 20 thru 15 

(starting with preset 20 and working 
back). 



•:: 

·d. Select manual or preset position with 
the mode control switch. . 

e. Enter TOD by selecting frequency on 
which TOD is being transmitted or by 
requesting a TOD transmission. 

f. Select AJ net number on frequency 
selector knobs or any preset designated 
for AJ use. 

g. Select A on the 100 MHz Selector Switch. 

NOTE 

• The radio may now be operated in the normal 
mode by deselecting the "A" position and 
selecting the desired frequency. A preset 
channel may also be selected. To return to 
the AJ mode the operator must select the. 
desired AJ net and then select "A" on the 
100 MHz Selector Switch. 

• An audible tone will be heard in the headset 
when the AJ mode is improperly selected. 
The tone will be heard when the AJ mode is 
selected and: 

(a) An invalid AJ net is selected or; 
(b) TOD has not been initially received, or; 
(c) WOD has not been entered. 

• If the function switch is on "Both" and the AJ 
mode is selected, any transmission on the 
Guard channel will take precedence over 
the AJ zmde. If Guard channel is being t 
jammed, operator should then select ''Main" 
on the function switch. 

AN/ARC-164(V) Have Quick Procedures; 

INITIAL SET UP 

1. Select anything but "A" on 100 Miz sl:!lector 
switch. 

2. Select BOTH on function control switch. 
3. Select MANUAL on mode control switch. 

INITIAL TIME OF DAY (TOD). (From continuo11sly 
transmitting station). 

1. Apply DC power. 
2. Set manual frequency selector switches to 

"TIME FREQUENCY" {A 0. 25 second tone 
indicates successful synchronization). 

3. Set manual frequency selector switches as 
desired. 

TOD UPDATE PROCEDURES 
1. Establish radio contact with sender. 
2. Request TOD transmission. 
3. Momentarily select "T" on 100 MHz selector 

switch; return to established frequency; 
await tone (TOD update) transmission. 

4. Depress tone button to confirm reception 
(A 0. 25 second TOD signal preceding 

, standard tone confirm synchronization). 

NOTE 
To transmit a TOD update when requested 
to do so, depress the tone button for 1 to 
2 seconds. 

T. 0. 1L-2A-1 

lli'SERTION 

1. Select PRESET on the mode control switch. 
2. Select preset channel 20. 
3. Set MOD SEGMENT 1 on manual frequency 

selector switches. 
4. Press memory preset switch. 
5. Repeat steps 2-4 for subsequent WOD seg-

ment storage in channels 19 down to 15. 
6. Select preset channel 20, then 19 down to 15. 

( A tone burst at each storage location indi-
cates successful reading; a double burst 
indicates successful reading of the last 
segment.) 

NOTE 

In the event of power interruption, reselect 
PRESETS from 20 down until double beep is 
heard: this resets computer. 

ACTIVE MODE USE 

1. · Select MANUAL on mode control switch. 
2. Set NET Number on manual frequency 

selector switches (Selecting "25" on last 
dial disables the reception of multiple 
signals. Normal setting is "00".) 

3. Set "A". on 100 MHz selector switch. 
4. Set MArn or BOTH on function controlswitch. 

MULTIPLE NET STORAGE 

1. Set PRESET on mode control switch. 
2. Set NET NUMBER on manual frequency 

selector switches. 
3. Set desired channel with preset channel 

selector knob (1 through 14). 
4. Press memory preset switch. 
5. Repeat steps 1 through 3 for additional net 

storage. 

AFTER FLIGHT 

Rechannelize preset channels to erase WOD. 

VHF COM-NAV CONTROL PANEL 

The Wilcox 807 VHF/AM radio and the AN/ARN-127 
VOR/ILS navigation system shax:e a common control 
panel (figure 4-5). The Wilcox 807 is controlled by I 
the left side of the panel and the AN/ARN-127 is con-
trolled by the right side of the panel. · 

VHF/AM COMMUNICATIONS SYSTEM 
(WILCOX 807) (FIGURE 4-5). 

The Wilcox 807 radio provides 1360 crystal-controlled 
channels of very high frequency, amplitude modulated 
communications. The frequency range of the set is 
from 116.00 MHz to 149. 975 -MHz in. MHz steps. 
Since only 5 digits are presented on the frequency in-
dicator, the last digit must be assumed. For example: 
When 116.000 is set, only 116.00 will be shown; when 
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·vHF I AM Communication and_ VOR IlLS . Navigation 
Systems Control Panel · 

2 3. 

1. VHF I AM Frequency Indicator 
2. VOR/MKR Test Button 
3. VOR/ILS Frequency Indicator 
4 • . VOR/ILS Off-On Volume Control Knob 
5. VOR/ILS MHz Decimal Select Knob 
6. VOR/ILS MHz Select Knob 

[ OOID1lBMOJID1 ) ¢ 

10 9 

.Y2&_QTEST MKR 

8 7 6 5 

7. VHF/ AM Com Test Button 
8. VHF/AM MHz Decimal Select Knob 
9. VHF/AM MHz Select Knob 

10. VHF/AM Off-On Volume Control Knob 

ANI ARN-127 and Wilcox 807 

4 

Figure 4-5. 

116. 025 is set, only 116. 02 will be shown. The range} 
of the set is line-of-sight. The set receives power 
from the 28-volt DC electronics bus through a circuit 
breaker on the rear electronics junction box. 

Off-On Volume Control Knob. 

MH:i: Seled Knob. 

The MHz select knob (9, figure 4-5) controls the 
whole MHz portion of the operating frequency as 
shown on the frequency indicator. 

Com Test Button. 

I 

After power is applied by turning the Off-On volume 
control knob (10, figure 4-5) clockwise from the OF'F 
position, the knob determines the level of audio ap-
plied to the interphone .set. 

The com test button (7, figure 4-5) is a spring- I 
loaded button which will disable the squelch as long 

NOTE 
The VHF I AM set listen control knob (13, 
figure 4-3) and the VOL control knob (18, 
figure 4-3) on the interphone panel will 
also affect the level of audio from the 
VHF/AM receiver as heard in the headset(s). 

Frequency Indicator. 

The frequency indicator (1, figure 4•5) presents a row 
of five digits indicating the operating frequency of the 
set. 

MHz Decimal Seled Knob. 

The MHz decimal select knob (8, figure 4-5) controls 
the-.decimal portion of the operating frequency as 
shown on the frequency indicator. 
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as it is depressed. This function is used to ascer-
tain proper receiver operation, or to enhance re-
ceiver sensitivity when required. 

Operation of The VHF/ AM Communication System. 

Operation of the VHF/ AM Communication system 
may be accomplished according to the following steps: 

1. Off-On volume control knob- ON. 
Allow 5 minutes for the set to warm up. 

NOT I 
The receiver in the set will be usable in-
stantly. The transmitter will be usable 
approximately one minute after it is ener-
gized. However, waiting the full 5 minutes 
before keying the transmitter will assure · 
long life of the set. 

2. Frequency select knobs - SET. 
3. Com Test Button - DEPRESS (if desired). 

Note that receiver background noise is 



audible. Preadjust volume during test. 

NOU 
Disabling the squelch will increase the 
range capability of the receiver. 

4. 

5. 

6. 

Transmission is accomplished by rotating 
the --microphone selector knob (17, figure 
4-3) to VHF, pressing the micr_ophone 
button, and speaking into the microphone. 
When station called answers, readjust vol-
ume as desired. 
To stop equipment, set Off-Gn volume con-
trol knob to OFF. 

VOR/ILS NAVIGATION SYSTEM (AN/ARN-127) . 

The AN/ ARN-127 radio receiving set (Bendix Type 
RN-262B) consists of a remotely installed VHF omrri 
directional (VOR), localizer (LOC), glide slope (GS), 
and marker beacon (MB) receiver plus its associated 
mount and receiver control. It provides outputs for 
visual displays of course and glide slope deviation 
and the marker beacon passage as well as audio out-
puts for station identification and voice 
The VOR/ILS presentation is displayed on two radio I navigation instruments (figure 4-9) which share 
functions with the TACAN and LF/ ADF systems: _ 
This -system is capable of receiving all VOR stations, 
and all compatible U.S localizer and glide slope trans-
mitter combinations between 108. 0 and 117. 95 MHz 
with a channel spacing of . 05 MHz. With an ILS fre-
quency selected, the glide slope receiver is automati-
cally tuned to matching frequencies for ILS operation. 
The set receives. main power from the 2 8-volt DC 
electronics bus through a circuit breaker on the rear 
electronics junction box. 26-volt AC excitation power 
for the indicators is supplied from the slaved heading 
indicator system. 

Off-On Volume Control Knob. 

After power is applied by turning the Off-On volume I control knob (4, figure 4-5) clockwise from OFF 
position, the knob determines the level of audio 
applied to the interphone set. The marker beacon 
audio level is not controllable. 

NOTE 

The VOL control knob (18, figure 4-2) cin 
the interphone panel will also affect the 
level of audio from the VOR/ILS 
as heard in the headset(s). 

Frequency Indicator. 

I The frequency indicator (3, figure 4-5) presents a 
horizontal row of five digits indicating the operating 
frequency of the set. 

MHz Decimal Seled Knob. 

I The MHz decimal select knob (5, figure 4-5) controls 
the decimal portion of the operating frequency as 
shown on the frequency indicator. 
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MHz Select Knob. 

The MHz select knob figure 4-5) controls the 
whole MHz portion of the operating frequency as 
shown on the frequency indicator. 

TACAN-VOR/ILS Seledor Switch. 

The TACAN-VOR/ILS selector switch (1, figure 1-6) 
allows selection of either TACAN or VOR/ILS on the 
course indicator and the No. 2 bearing pointer of the 
bearing-distance-heading indicator (figure 4-11). 

NOTE 

Selection of HOME position of the VHF/FM 
function selector knob (3, figure 4-6) over- I 
rides either position of the TACAN-VOR/ILS 
selector switch and causes the CDI to function 
in the FM homing mode. 

VOR/MKR Test Button. 

The VOR/MKR test button tests portions of the VOR 
and marker beacon circuitry. 

Test of VOR/ILS. 

1. Turn volume control knob out of OFF. 
2. Place TACAN-VOR/ILS switch to VOR/ILS. 
3 . Select localizer frequency and check for no 

OFF flags and proper needle deflection on 
the course indicator in relation to aircraft 
position. 

4. Select VOR frequency and check for valid 
indication, either TO or FROM. The No. 2 
needle of the BDHI should indicate approxi-
mate direction to VOR station. 

5. While tuned to the VOR station, set 315 de-
grees in course selector window and depress 
the VOR/MKR test button; the marker beacon 
light should illuminate, the No. 2 needle of 
the BDHI should drive to 315 degrees, and 
the CDI should center within± 2_ degrees. 

Operation of VOR/ILS. 

1. Off-On volume control knob -ON and Set. 
2. TACAN- VOR/ILS switch- VOR/ILS. 
3. Tune and identify desired frequency. 

NOTE 

The course deviation and glide slope indicators 
may momentarily deflect while transmitting on 
VHF. When flying ILS or localizer approaches, 
use UHF communications if possible. 

VHF /fM COMMUNICATION- NAVIGATION 
SYSTEM (MAGNA VOX FM-622) (SOME AIRCRAFT). 

The 1Y!agnavox FM-622 radio provides 920, crystal-
controlled channels of very high frequency, frequency 
modulated communications . The frequency range of 
the set is 30.00 MHz to 79.95 MHz in 50 kHz 
steps. 
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'FM Communication-Navigation System 
2 Control Panel 

Magnavox FM-622 

__ ..:..._ _________ -J 8 
RETRAN M CARR 

M 

5 4 3 

1. Frequency Indicator 
(Typical) 

2. Frequency Select Knob · 
(Typical) 

3. Ftinction Selector Knob 
4. Volume Control Knob 
5. Squelch Control Knob 

Figure 4-6. 

M set navigational signals are displayed on the 
e deviation indicator when the TACAN-FM 
NG switch is in the FM HO:.MING position (some 
aft) or when the function selector knob (3, figure 
is in the HOME position (other aircraft). The 
.et may also be used with the KY-28 sy.stem. 
range of the set is approximately 40 m1Ies at 
feet above the terrain, and 140 miles at 10, 000 

All operating controls are on 
,1 and are accessible to both the p1lot and copilot. 
set receives power from the 28-volt DC elec-

dcs bus through a circuit breaker on the rear 
:tronics junction box. 

1cti on Selector Knob. 

e function selector knob (3 , figure 4-6) is a four-
;ition rotary switch which selects the following 
tctions: the OFF position removes power from the 
t· the T/R position applies power to the set and 

transmission and reception; the RETRAN 
•Sit ion is not utiiized; and the HOME position en-
>les the homing capability. 

'olume Control Knob. 

:he VOL control knob (4, figure 4-6) determines the 
.evel of audio applied to the interphone set. 

NOTE 
The FM-1 control knob (11, figure 4-3 ), and 
the VOL control knob (18, figure 4-3) will 
also affect the level of audio from the VHF I 
FM receiver(s) as heard. in the headset. 

Squelch Control Knob. 

The SQUELCH control knob (5, figure 4-6) is a J 
three-ix>sition rotary switch which contr.ols the 
squelch mode. The DIS position disables the squelch 
compietely. The CARR position enables the squelch, 
and the squelch will open on any carrier. The TONE 
position will aJTm" +be squelch to only if the · 
carrier has a 150Hz tone modulation superimposed 
on the audio. 

Frequency Indicator. 

One frequency indicator (1, figure 4-6) is associated I 
with each of four frequency select knobs, (2, figure 
4-6). One digit appears on each indicator to show 
the frequency in use. 

Frequency Select Knobs. 

Four frequency select knobs (2, figure 4-6) are used · I · 
to adjust the set to the desired operating_._f:r:equency. 
Left to right they are: the tens MHz select knob;. the 
on.'e MHz select knob; the • 1 select knob; and the 
.01 MHz select knob. The one :MHz select knob must 
be set to 5 or less before 7 can be selected on the tens 
MHz select knob. 

TACAN-FM Homing Switch. (Some Aircraft) 

The TACAN-FM HOMING switch transfers the course 
deviation indicator and its warning flag from the 
TACAN set to the FM set for use in the homing mode. 

NOTE 

On some aircraft, the TACAN-FM HO:rv.t:ING 

<1 
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switch has been deleted. FM homing on the 
CDI can only be accomplished by placing the 
function selector knob in the HOME position. 

Course Deviation Indicator (COl) . 

When the FM set is in the homing mode, the CDI (9, 1 fiaure 4-9) will center when the aircraft is headed 
dtrectly toward or away from the station being re-
ceived. However, when_used-f.o:c .. F.M-homing,--the 
indicator might be more appropriately called a 
heading deviation indicator since, unlike TACAN, a 
change in aircraft heading produces an immediate 
effect on the indicator. A warning flag _ drops at the 
upper end of the indicator when the set is off, in the 
T/R mode, or when the signals are unreliably weak 
for homing, 

Operation of the VHF /FM 
Com mu nicatio n-N avigation System. 

Operation of the VHF/FM communication-navigation 
system may be accomplished according to the follow-
ing procedures: 

COMMUNICATIONS OPERATION. 

1. Set function selector knob to T/R and allow 
the set to warm up for 5 minutes . 

NOU 

The transmitter in the set will be usable 
approximately one minute after it is en-

- ergized, but waiting the ful15 minutes 
before keying the transmitter will assure 
long life of the set. 

2. Set the frequency select knobs so that the 
desired operating frequency shows.on the 
frequency indicator. 

3. Set squelch control knob as desired. 
4. Set volume control knob as desired. 

NOTI 
Disabling the squelch will increase the range 
capability of the receiver. 

5. Transmission is accomplis!led by rotating 
the microphone selector knob (17, figure 
4-3) on the interphone panel to FM-1 (or 
FM-2 in early aircraft), pressing the micro-
phone button, then speaking into the micro-
phone. 

HOMING OPERATION (SOME AIRCRAFT). 

1. Accomplish steps 1 thru 5 under Communi-
cations Operation and identify station. 

- \ 2. Set squelch control knob to CARR. 
3. Set function selector knob on FM set to 

HOME. 
4.' Set TACAN-FM HOMING switch to FM 

HOMING. 
5. The course deviation indicator will now in-

dicate the direction in which to alter air-
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craft heading to fly directly toward the sta-
tion. The station may be airborne, fixed or 
even mobile. and in motion. 

NOTI 

It is possible to obtain an on course (centered 
CDI) indication with the aircraft headed di-
rectly away from the station. To resolve the 
ambiguity, alter aircraft heading slightly to 
one side. The CDI should deflect in the oppo-
site direction of the turn when the aircraft is 
inbound to the station. 

HOlY.IING OPERATION (OTHER AIRCRAFT). 

1. Accomplish steps 1 thru 5 under Communi-
cations Operation and identify station. 

2 . Set squelch control knob to CARR. 
3. Set function selector knob (3, figure 4-6) to .I 

HOME. Selection of HOME overrides either 
position of the TACAN-VOR/ILS selector 
switch and causes the CDI to function in the 
FM homing mode. 

4. The course deviation indicator will now indi-
cate the direction in which to alter aircraft 
heading to fly directly toward the station. 
The station may be airbo.rne, fixed or even 
mobile and in motion. 

NOTE 

It is possible to obtain an on course (centered 
CDI) indication with the aircraft headed di-
rectly away from the station. To resolve the · 
ambiguity, alter aircraft heading slightly to 
one side. The CD! should deflect in the oppo-
site direction of the turn when the aircraft is 
inbound .to the station. 

KY-28 SPEECH SECURITY SYSTEM (C-7213/ARC) 
(SOME AIRCRAFT). 

The KY-28 speech security system (Ciphony) provides 
the capability to transmit/receive secure communica-
tions through the FM-622A VHF-FM and the AN/ARC-

. 164 UHF communication systems. The KY-28 system 
control panel is located at the bottom of the engine 
control pedestal. The KY-28 system receives power 
from the 28-volt DC electronics bus through a circuit 
breaker on the rear electronics junction box. 

Power Switch. 

The power switch (6, figure 4-7) is a two-position I 
toggle switch which applied power to the KY-28 sys-
tem when placed in the up position. The FM-622A 
and AN/ ARC-164 systems can be operated in the nor-
mal manner (without speech security) when the power 
switch is in the down position. 

Mode Selector Switch. 

The mode selector switch (7, figure 4-7) is a three I 
position rotary switch which is used to select plain 
or secure speech operation. When placed in the · 
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Y-28 Speech Security System Contro/Pane/ 

7 
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C-7213/ARC 

(Some Aircraft) 

1. · Zeroize SWitch 
2. Delay SWitch 
3. C/RAD 1 Ifldicator Light (Green) 
4. PLAIN Indicator Light (Amber) 
5. C/RAD 2 Indicator Light (Green) 
6. Power Switch 
7. Mode Selector Switch 
8. _Panel Lamp (Typical) 

Figure 4-7. 

LAIN position, riormal (unsecure) operation of · 
lther radio (FM..:622A or ANI ARC-164) is available. 
'ith the switch in the C/RAD 1 position, ·secure 
peech is available through the FM-622A radio and 
ormal operation is available through the AN/ ARC-
64 radio. With the switch in the C/RAD 2 position, 
:ecure speech is available through the AN/ ARC.,-164 
·adio and normal operation. is available through the 
?M-622A radio. · 

NOTI 

The KY-28 system control panel must be left 
in the ·PLAIN position when the KY- 28 coder 
is not installed for proper UHF or FM radio 
operation. 

Mode Indicator Lights. 

Three "press-to-test" lights (3, 4 and 5, figure 
4-7) indicate the position selected by the mode selec-
tor switch. With power applied to the system, the 
left (green) light illuminates when C/RAD 1 is selec-
ted; the middle . (amber) light illuminates when PLAIN 
is selected; and the right (green) light illuminates 
when C/RAD 2 is selected. 

Zeroize Switch. 

, The zeroize switch (1, figure 4-7) is a two-position 
toggle switch which is guarded in the down (OFF) 
position. If it becomes necessary to mlllify the codes 
that are set into the system, the guard should be 
raised and the zeroize switch held momentarily in the 
up position. Nullify codes only when security com-
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promise is imminent. 

NOTE 

Mter codes are m.ill.ified, secure transmission . 
cannot-be made until system codes are reset. 
Placing the zeroize switch in the down position 
does not automatically reset the codes. . 

Delay Switch. 

The delay switch (2, figure 4-7) is a two-position 
· toggle switch ·which presently has no function and 
should always be in the down (OFF) position. · 

Operation of the KY -28 Speech Security s·ystem. 

NOn 
• Un.Secure transmission on any radio is pro-

hibited during transmission or reception of 
secure commuirlcation. .. _ 

• If operation does not proceed as outlined, 
switch to the PLAIN mode. DO NOT PASS 
CLASSIFIED INFORMATION. 

Operation of the KY -28 system, in conjunction with 
either the FM-622A orAN/ARC-164 radios, may be 
accomplished according to the following steps: 

1. Power switch ON (uo position). 
2. Delay switch - OFF (down position). 
3. Mode selector switch - PLAIN. 
4. Make test transmission. 
5. Mode selector switch- C/RAD 1 (FM) OR 

C/RAD 2 (UHF). 

.. ···-··-·--,...-
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T A CAN System Control· Panel 
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C 
1. Channel Digital Display 
2. Volume Control Knob 
3. Function Selector Switch 
4. Channel Mode Selector 

Switch (X, Y) 
5:- Channel Selector Switches 

II lOll loll lXI 
6. Press-to-Test Button 
7. Test Indicator Light 

ANI ARN-l18(V) 

5 7 6 5 4 3 

Figure 4-8. 

) 
6. Microphone button - XMT. 

Listen for steady tone and then an alternat-
ing two-tone signal in headset, prior to re-
leasing microphone button. 

NOTE 
• step 6 is necessary only on initial operatiorr 

after power switch is turned on. 

• A prolonged steady tone indicates trouble. 

• If alternating two-tone signal does not stop, 
re-press and hold micropho.ne button to 
XMT, then release. If trouble continues, 
switch mode selector switch to PLA.IN and do 
not attempt to pass classified information. 

7. Microphone button- XMT. 
Wait for beep tone which indicates system 
is ready for operation. Beep tone is neces-
sary prior to each secure transmission. 

NOTE 

If no beep tone is heard, turn power switch to 
OFF (down position), then ON again. Repeat 
steps 6 and 7. If beep tone is still not heard, 
switch mode selector switch to PLAIN and do 
not attempt to pass classified information. 

' 

TACAN SYSTEM (AN/ ARN-118(V)). 

The AN/ARN-118(V) TACAN system provides range 

and bearing navigation information for air-to-ground 
and air-to-air operation with a suitably equipped, 
cooperating aircraft. A suitably equipped coope-
rating aircraft is defined as an aircraft equipped 
with TACAN bearing and/or distance transmitting 
equipment using pre-arranged 63-channel 
The AN/ARN-118(V) will act as a distance transmit-
tel' but will not transmit bearing information. It 
eliminates 40-degreelock-on error and long search 
cycles. In case of co-channel interference in T/R 
mode, the interfering identifier is garbled . . A warn-
ing flag appears when the desired station signal is 
invalid. When a temporary loss of signal occurs, 
memories keep range and bearing indications track-
ing for 15 seconds and 3 seconds, respectively, until 
the signal is regained. It automatically self-tests 
after any temporary signal loss and displays its 
status on the control panel. Operational range is up 
to 390 nautical miles depending orr aircraft altitude. 

The set receives main power from the 28-volt DC 
electronics bus through a circuit breaker on the rear 
electronics junction box and 115-volt, 400-cycle AC 
from the AC electronics bus through a circuit breaker 
on the rear electronics junction box. Excitation 
power (2 6-volt AC) for the indicator is supplied from 
the slaved heading indicator system. 

NOTE 

The TACAN system is inoperative when the 

4-17 

I 



·. 
T. 0. 1L-2A-1 

camera power switch is on. 

Function Selector Switch. 

I The function selector switch (3, figure 4-8) is a 
five-position rotary selector switch with OFF, REC, 
T/R, A/A REC, and A/A T/R positions. The 
position removes power from the set. With the 
switch in REC position, the set receives only. Indi-
cators display bearing to ground station; no distance 
is displayed. With T /R selected, indicators display 
bearing and distance to the ground station; this is the 
normal position. With A/ A REC selected, indicators 
display bearing to other suitably equipped aircraft; 
no distance is displayed. With A/A T/R selected, 
indicators display bearing and distance, to other co-
operating, suitably equipped aircraft. 

Channel Selector Switch. 

I Two channel selector switches (5, figure 4-8) select 
TACAN channels 1 through 126. 

Channel Mode Selector Switch (X, Y). 

I The channel mode selector switch (4, figure 4-8) 
selects either X or Y modes making a total of 252 
TACAN channels available. 

Volume Control Knob. 

I The VOL control knob (2, figure 4-8) adjusts the ) 
level of the identifier audio applied to the interphone 
set. 

Channel Digital Display. 

I The channel digital display (1, figure 4-8) displays 
a horizontal row of up to three digits plus. thP. mode 
selected (X or Y) indicating the channel in 1.se. 

Press-to-Test Button and Test Indicator Light. 

I A press-to-test button (6, figure 4-8) and a test in-
dicator light (7, figure 4-8) are used to self-test the 
set. Self-test is initiated by depressing the press-to-
test button; the test indicator light will flash to con-
firm light operation. If the test indicator light illumi-
nates at a subsequent time, a receiver-transmitter 
fault has been detected. For maximum test capability, 
allow 90 seconds of operation before initiation. The 
function selector switch should be set to T /R or A/ A 
T/R position for self-test. A test cycle may be ter-
minated at any time by rotating either a channel or 
mode selector switch. Only receiver-transmitter 
faults are displayed by the test indicator light. 

Bearing-Distance-Heading Indicator. 

I The bearing-distance_.heading indicator (figure 4-9) 
is driven by the !'leading indicator system, the TACAN 
set, and the LF/ ADF receiver. Pointer No. 1 is 
used for ADF bearing presentation. (See LF/ADF 
Navigation System, this section). 
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ROTATING COMPASS CARD. 

The rotating compass card (6, figure 4-9) is slaved I 
to the magnetic heading indicator and rotates under 
the pointers so that the pointers indicate magnetic 
bearing to the station. On later aircraft, the rotating 
compass card is slaved to the directional gyro mount-
ed on the electronics rack. 

TACAN BEARlliG POINTER. 

The TACAN bearing pointer (8, figure 4-9) displays I 
magnetic beai'ing to the station. 

NOTE 
If the heading indicator system fails and/or 
the rotating compass card freezes, the 
bearing pointer may continue to show the 
magnetic bearing information, but should 
be considered unreliable until verified by 
other means. 

RANGE INDICATOR. 

The range indicator (7, figure 4-9) provides line-of- 1 
sight slant range up to approximately 390 miles. 

TACAN-VOR/ILS Selector Switch. 

The TACAN-VOR/ILS switch (1, figure 1-6) 
(formerly the TACAN-FM HOMING switch) allows 
selection of either T ACAN or VOR/ILS on the course 
indicator and the No. 2 bearing pointer of the bearing-
distance-heading (figure 4-9). I 

NOTE 

Selection of HOME position on the VHF/FM 
function selector knob (3, figure 4-6) over-
rides either position of the TACAN-VOR/ILS 
selector switch and causes the CDI to function 
in the FM HOMING mode. 

Course Indicator. 

I 

The course indicator (figure 4-9) is driven by the I 
heading indicator system, the TACAN set, the 
VOR/ILS set, and the FM set. 

COURSE DEVIATION INDICATOR. 

When the T ACAN set is in the T /R or REC mode and 
the TACAN-VOR/ILS selector switch is in the TACAN 
position, the course deviation indicator (9, figure 
4-9) indicates the direction in which to alter aircraft I 
heading to intercept the selected radial. A warning 
flag drops at the upper end of the pointer when the 
set is off, in the A/ A mode, or when the signal is 
unreliably weak. 

H EADlliG POINTER. 

The heading pointer (3, figure 4-9) indicates the 
amount by which the aircraft heading differs from 
the selected radial. 

I 
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Course and Bearing-Distance-Heading Indicators 
(Typical) 

12 

11 

Course Indicator ID-351/ ARN Bearing-Distance-Heading Indicator 
ID-1103/ AR'N 

1. Post Light (Typical) 7. 
2. Course.Selector Window 8. 
3. Heading Pointer 9. 
4. 1\farker Lamp 10. 
5. ADF Bearing Pointer 11. 
6. Rotating Compass Card 12. 

Figure 4-9. 

COURSE SELECTOR WINDOW AND SET KNOB. 

Range Indicator 
TACAN Bearing Pointer 
Course Deyiation Indicator 
Course Set Knob 
Glide Slope Indicator 
TO-FROM Indicator 

NOTE 

I When rotated, the course set knob .(10, figure 4-9) 
adjusts the digits appearing in the course selector 
window (2, figure 4:-9). 

Allow 90-second warm-up. 

TO-FROM INDICATOR. 

I The TO-FROM indicator (12, figure 4-9) will show 
whether the course selected will lead TO or FROM 
the TACAN station. 

Operation ofT ACAN System. 

Operation of the TACAN set may be accomplished 
according to the following procedures: 

PREFLIGHT CHECK. 
' 

1. TACAN-VOR/ILS selector switch- TACAN. 
2. Function selector switch- T/R. 
3. Course indicator -SET COURSE to 180 

DEGREES. 

4. Press-to-test button - DEPRESS AND · 
RELEASE. Observe BDHI and test indica-
tor light. 
a. Test indicator light flashes momentarily. 
b. Range warning :(lag comes into view. 
c. Bearing pointer may slew to 270 degrees 

for · approximately 7 seconds. 

NOTE 
The following indications last approximately 
15 seconds. 

d. Range warning flag goes out of view. 
e. Range indication - 000. 0 :1: 0. 5 NM. 
f. Bearing indication - 180 :1: 3 degrees. 
g. CDI centered :1: 1/2 dot. 
h. TO-FROM indicator- TO. 
i. Range warning flag comes into view 

until a usable signal is rec.eived. 
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NORMAL OPERATION FOR AIR-TO-GROUND 
NAVIGATION. 

NOT I 
Allow 90-second warm-up. 

1. Function selector switch- T/R. 
2. Channel mode and selector switches - SET 

FREQUENCY, ADJUST VOLUME, AND 
IDENTIFY STATION. 

3. Course indicator and BDHI- CHECK. 
Check that range, CDI, TO-FROM indica-
tion, and bearing pointer information is 
properly displayed. 

4. Course indicator- ADJUST TO PROPER 
COURSE. FLY NORMAL INTERCEPT 
PROCEDURES. 

NORMAL OPERATION FOR AIR-TO-AIR 
NAVIGATION. 

NOTE 

eFor operation, use preassigned channels 
or contact a cooperating aircraft. The channel 
of the receiving aircraft must be either 63 
channels above or below the cooperating air-
craft and within the 1 through 126 channel X or 
Y range. Y mode is preferred to preclude 
interference. Interference shows mainly as 
reduced bearing and lock-on range. 

• To prevent interference from IFF, avoid 
channels 1 through 11, 58 through 74, and 
121 through 126. · 

• As many as five aircraft can loCk on a "parent'' 
aircraft in A/A T/R mode. The radius of op-
eration for all aircraft involved will be limited 
to a distance equal to four times the distance 
between the "parent" aircraft and the nearest 
other aircraft unless the system is otherwise 
set by ground maintenance personnel. If sys-
tem is otherwise set, bearing .information 
received from a "parent" aircraft may be 
erratic due to resultant noise pickup when an 
automatic gain control is disabled. 

l. Function selector switch- A/A T/R. 
2. Channel mode and selector switches - SET 

TO DESIRED FREQUENCY. 
If the cooperating aircraft is equipped to 
transmit bearing signals, the CDI, distance, 
TO-FROM, and bearing information will be 
displayed. If not, DME only will be dis-
played. 

NOTE 

• If the TACAN signal is lost, an automatic 
self-test is initiated; This is indicated 
by the bearing pointer slewing to 270 . 
degrees for about 7 seconds. If the test 
indicator light illuminates, a system 
malfunction has occurred and a press-to-
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test should be accomplished. Changing 
channel or mode will not initiate a self-
test. 

• If the test indicator light illuminates during 
flight, perform a preflight test. If the light 
remains on, repeat .the test in REC or A/A 
REC function. If the light goes out, the 
malfunction is probably in the transmitter 
and bearing information is valid. If the 
light is illuminated in both T/R and REC 
functions, all information is considered 
invalid. 

LF/ADF NAVIGATION SYSTEM (AN/AR-N-83). 

The AN/ ARN-83 radio is a low frequency, continu-
ously tunable, automatic directiOn finder operating 
over the range from 190kHz to 1750kHz. The set 
includes a oscillator (BFO) for the 
reception of CW signals. Bearing information from 
the ADF set is by the #1 pointer (5, figure 
4-9) on the beartng-distance-heading indicator. The I 
rotating compass card (6, figure 4-9) is slaved to I 
the heading indicator system so that the readina 
taken from under the #1 pointer is the magneti; bear-
ing to the station. A manual loop operating capa-
bility is provided for cases where atmospheric con-
ditions or weak signals make automatic operation 
unusable. The range of the-set is approximately 200 
miles. All operating controls are on the instrument 
panel and are accessible to both the piiot and copilot. 
The set receives power from the 28-volt DC elec-
tronics bus through a cii·cuit breaker on the rear 
electronics junction box. Signal and excitation volt-
ages for the ADF bearing pointer are supplied. from 
the set independently of the TACAN set or the heading 
indicator system. · . · · 

NOTE 

If the heading indicator system fails and/or 
the rotating compass card freezes, the bear-
ing pointer will continue to · show the correct 
relative bearing information. · 

Function Selector Knob. 

The function selector knob (8, figure 4-10) is afour- I 
position rotary switch which controls the following . 
functions: the OFF position removes power from the 
set; the ADF position applies power and enables the 
automatic direction finding circuitry; the ANT posi., 
tion disables the ADF circuitry and permits use of · 
set as a normal receiver; the LOOP position permits 
manual slewing of the loop for aural null operation. 

Gain Knob. 

The gain knob (7, figure 4-10) the level of the I 
audio applied to the interphone set. 

NOTE 

The ADF .control knob (14, figure 4-3) and 

"'= 
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LF/ ADF Navigation System Control Panel 
.. 

2 3 
AN/ARN-83 

1. Loop Knob 
FREQUENCY 2. BFO Switch 

3. Tuning Meter 
4. Band Select :&'1ob 
5. Tune Knob 
6. Frequency Indicator 
7. Gain Knob 
B. Function Selector Knob 

TUNE 

8 7 6 5 4 

Figure 4-10. I 

the VOL control knob (18, figure 4- 3) will 
also affect the audio from the ADF receiver 
as heard in the headset. 

loop Control Knob. 

fhe LOOP control knob (1, figure 4-10) is used to 
manually slew the loop when the aural null method of 
direction finding is used. The knob has a spring-
loaded center-off position with slow and fast slew 
positions on either side of center. 

BFO Switch. 

I The BFO switch (2, figure 4-10) controls the beat-
frequency oscillator. When· at BFO, the oscillator 
is on and reception of CW signa1s is possible. · · 

Tuning Meter. 

I The tuning meter (3, figtire 4- 10) indicates the rela-
tive strength of a signal and serves .as an aid to tun-
ing. 

Band Select Knob . 

The band select kriob (4, figure 4-10) is a three-posi-
tion rotary switch which controls the range of fre-
quencies. which may be covered by the tuning knob. 
As a new band is seleCted, a·new portion of the fre-
quency indicator drum appears in the window. 

Tuning Knob . 

NE knob (5 , figure 4-10) is used to adjust the 
.u the desired operating frequenc y. 

Frequency 

The FREQUENCY indicator (6 , figure 4-10) indicates I 
the frequency to which the set is tuned. 

Operation of the LF/AOF Navigation System. 

Operation of the LF I ADF set may be 
according to the following procedures: · 

TUNING AND NORMAL RECEPTION. 

1. Rotate fl).nction selector knob to ANT. 
2. Set bank select knob to desired range , ad-

just TUNE knob to select desired frequency. 
3; Adjust gain as required. 
4. On steady carrier station, tune for maxi-

mum tuning meter deflection; on CW stations, 
turn BFO switch to BFO and tune for desired 
beat note. 

5. Readjust GAIN as required. 

ADF OPERATION (Steady Carrie"r Stations only. ) 

1. Accomplish TUNING AND NORMAL RECEP-
TION above and identify station. 

2. Opserve that aircraft heading indicator slav-
ing meter is centered. 

3. Rotate function selector knob to ADF. 
4. #1 pointer (single bar) on bearing-distance-

heading indicator will now indicate magnetic 
bearing to the station. 

NOTE 

The ADF bearing pointer is not affected bv 
dip-error during normal instrument turns'. 
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,L OPERATION (CW Stations or Weak 
ier Stations . ) 

complish TUNING AND NORMAL RE-
CPTION above and identify station. 
>tate function selector knob to LOOP. 
1rn LOOP control knob and note level of 
gnal in headset as loop t:Urns:---Adjust loop 
)Sition for null. 

NOTE 

ignal will null in two loop positions, 
1part. To resolve the ambiguity, 
aircraft heading to bring nulls with 
)inter at horizontal on the indicator. 
a few minutes of flight, renull the 
The end of the pointer which moves 

rd the bottom will indicate the correct 

To stop equipment, set function selector 
knob to OFF. 

D RADAR BEACON 
ROLA SST-181X). 

:>torola SST-181X, X-Band radar beacon, is a 
enhancement transponder. When energized,---
reply to transmitted pulses (main-bang) from 

ltible airborne or surface, precision tracking 
on or near the same frequency. The beacon 

s the r_adar return to be enhanced which makes 
.ip on the scope bigger and brighter. 

beacon may be used as an air-to-air anti-
sian/identification beacon or an air-to-ground 
tification beacon. Actual usage will be speci-
by the local operating command. 

rating controls consist of a single power (on-off) 
ch (20, figure 1-6) which is located on the right 
rument panel and accessible to both the pilot and 
ilot. 

beacon receives power from the 28 -volt DC 
ctronics bus through a circuit breaker on the rear 
ctronics junction box. 

peration of the X-Band Radar Beacon. 

1. To turn the beacon on, place the X-BAND 
BEACON switch ON. 

2. To turn the beacon off, place the X-BAND 
BEACON switch OFF. 

FF RADAR SYSTEM (AN/APX-64 OR -72). 

The AN/ APX-54 or -72 IFF radar system is used to 
identify automatically the aircraft in which it is in-
stalled, whenever it is properly challenged by suitably 
equipped air or surface forces . The set also has pro-

visions for identifying the aircraft in which it is in-
stalled as a specific friendly aircraft within a group 
of other aircraft. It has a means of transmitting a 
special distress code when challenged. This set re-
ceives challenges and transmits replies to the source 
of the challenges. These replies are displayed, to-
gether with the associated radar targets, on the radar 
indicators of the challengers. When a radar target 
is accompanied by a proper reply from the IFF set, 
the target is considered friendly. The range of the 
set is line-of-sight. With the exception of an IFF 
antenna selector switch and IFF caution light, all 
operating controls are on the front of the control 
pedestal and are accessible to both the pilot and the 
copilot. The set receives main power from the 28-
volt DC electronics bus through a circuit breaker on · 

-the rear electronics junction box, and 115-volt, 400-
cycle AC power from the AC electronics bus through 
a circuit breaker on the rear electronics junction box. 

IFF Antenna Selector Switch. 

An IFF antenna selector switch (4, figure 1-6) is 
utilized to control an antenna system having two 
antennas and a switching circuit. The switch, label-
ed IFF ANT SEL SW, has three positions: UPPER, 
BOTH and LOWER. With the switch in the BOTH 
position, the switching cirfuit determines which 
antenna is receiving the stronger interrogation and 
routes the response signal through the same antenmi.. 

. The automatic switching feature is disabled by 
ing to either the UPPER or LOWER position which 
selects the corresponding antenna. Normally, the 
BOTH position of the antenna selector switch will 
select the proper antenna and should be used unless 
a malfunction is suspected. Either the UPPER or 
LOWER position may be used in the event of a BOTH 
malfunction. · · 

IFF Master Control Knob. 

'I'he IFF master control knob (7, figure 4-11) is a I 
five-position, rotary switch, with a protected fifth 
position. The knob, labeled 1-IASTER, controls the 
following functions: the OFF position removes power 
from the set; the STBY position applies power but 
does not enable the receiver; the LOW position, selec-
ted only by order of a controlling agency, enables the 
receiver with reduced sensitivity so that ;ofily strong, 
local interrogations are answered; the NORM position 
enables the receiver with full sensitivity so that reply 
may be made at maximum range. The EMER posi-
tion is selected by pulling out on the knob before ro-
tating. This mode automatically squawks military 
emergency and civilian 7700 regardless of position 
of Mode 3/ A code select wheels . 

Radar Test/Monitor Switch. 

The switch labeled RAD TEST-OUT-MON (9 , figure 
4-11) is a three-position, toggle switch. The OUT I 
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Radar Systems Control Panel 

AN/APX-64 OR AN/APX-72 

····· ········- ------------ --

15 

14 

MODf 4 

ON 

2 

® 

13 

3 4 6 7 8 

12 11 10 9 

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

10. 

11. . 
12. 
13. 

14. 
15. 

Mode 4 Selector Knob 
Mode 1 Enable/Test Switch 
Reply Indicator Lamp 
Mode 2 Enable/Test Switch 
Test Indicator Lamp 
Mode 3/A Enable/Test Switch 
IFF Master Control Knob · 
Mode C Enable/Test Switch . 
Radar Test/Monitor Switch 
Identification of Position 
Enable Switch 
Mode 3/A Code Select Wheels 
(Typical) 

. Panel Lamp (Typical) 
Mode 1 Code Select Wheels 
(Typical) 
Mode 4 Enable Switch 
Mode 4 Reply Indication Select 
Switch I 

Figure 4-11. 

position disables all functions of this switch. The 
MON position causes the test indicator lamp to illu-
minate when a reply is made to an interrogation of 
any selected mode. The RAD TEST position is asso-
ciated with ground testing operations which require 
additional external test equipment. · 

Identification of Position Enable Switch. 

I The switch labeled IDENT-OUT-MIC (10, figure 4-11) 
is spring-loaded from !DENT to the OUT position. 
The !DENT position, when momentarily actuated, 
will initiate a 15 to 30 second I/P cocte reply to mode 
2 and 3/A interrogations. The MIC position will initi-
ate the same I/P reply code anytime the microphone 
button is depressed, provided the microphone selector 
switch (17, figure 4-3) is in the UHF position. 

Mode 3/A Code Select Wheels. 

The mode 3/A code select whee!s,(ll, figure 4-11) I 
are used to set the desired, four-digit rriode 3/A re-
ply code. The wheels are labeled MODE 3/A. · 

Mode 1 Code Select Wheels. 

The mode 1 code select wheels (13, figure 4-11) are I 
used to set the desired, two-digit mode 1 reply code. 
The wheels are labeled MODE 1. 

Mode 2 Code Select Wheels. 

The mode 2 code select wheels are used to set the 
desired four-digit mode 2 reply code. The control 
box is located on the avionics rack. 
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Test Indicator Lamp. 

I The indicator lamp (5, figure 4-11) is labeled TEST 
and illuminates to indicate proper operation of the IFF 
modes when a mode enable switch is held at TEST. 
The test function of this light is provided by the TS-
1843 transponder test set installed in the avionics 
rack. The light also illuminates a minimum of two 
seconds and then extinguishes wheri the radar test/ 
monitor switch is at MON, the master switch is at 
NORM, and the set is replying to an interrogation of 
any selected mode. The lamp is the press-to-test 
type, green in color and may be dimmed for night 
operation. 

Transponder Test Set. 

The TS-1843 transponder test set provides the self-
test and monitor functions for modes 1, 2, 3/A, and 
C. The TS-1843 accomplishes the self-test function, 
when acl:ilated, by interrogating the transponder and 
monitoring the replies. The monitor function is 
accomplished, when selected, by monitoring the re-
plies to external interrogations. The controls for 
the TS-1843 are included on the transponder control I panel (figure 4-11). 

·Mode Enable/Test Switch. 

Modes 1, 2, 3/A, and C have three-position toggle 1 switches (2, 4, 6, and 8. figure 4-11) with an OUT, 
a center ON, and a spring-loaded TEST position, 
Placing one of these sWitches in the ON position will 
enable the mode associated with the switch. The 
mode C switch controls· the altitude reporting function 
of the transponder. 

Mode 4 (Military Secure Mode). 

Controls for this mode are located on the left side 
and top of the control panel {figure 4-11) and are 
outlined by a white line. The secure mode is oper-

. ational only when the KIT-1A/TSEC transponder-
computer is installed arid selected codes are inserted 
into the system. · 

Mode 4 Enable Switch. 

The switch (14, figure 4-11) is labeled ON and OUT. 
It is a . positive action, lift-lock switch and must be 
pulled out to be placed in the OUT position. 

Mode 4 Reply Indication Select Switch. 

The switch {15, figure 4-11) iS" a three-position 
toggle switch labeled LIGHT, OUT and AUDIO. The 
LIGHT position enables the mode 4 reply indicator 
lamp (3, figure 4-11). AUDIO enables the reply 
indicator lamp and provides an aural indication of 
interrogation. The aural tone indicates mode 4 
interrogations are being received. Illumination of 
the reply indicator light indicates replies are trans-
mitted. OUT disables the other switch positions. 
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Mode 4 Selector Knob. 

The selector knob (1, figure 4-11) is a four-position I 
rotary knob labeled HOLD, A, B and ZERO. A and 
B are for codes which are preset by the single inser-
tion of a code changer key. The spring-loaded HOLD 
position, when actuated; will retain the preset codes 
for later use. To zeroize or release the preset codes, 
the knob must be pulled and turned to the ZERO posi-
tion. .. 

Mode 4 Reply lndi cato r Lamp. 

A green reply indicator lamp (3, figure 4-11) is pro- I 
vided to indicate that mode 4 replies are being trans..; 
mitted. This light will not illuminate during press-
to-test unless the mode 4 reply indication select 
switch is in the AUDIO or LIGHT position. 

IFF Caution light. 

The light (5, figure 1-6) is labeled IFF CAUTION 
LIGHT and illuminates to indicate that mode 4 is 
not functioning or does not send out a proper reply. 
It is a dimmable, amber, press-to-test type light. 

Transponder Test. 

To self-test, after a 2-minute warm-up in STBY, 
place the MASTER control knob in the NORM position 1 

and hold the mode enable/test switch, for the mode 
· being tested, to the TEST position. Proper operation 

of a mode is indicated when the TEST lamp illuminates 
while the switch is held at TEST. 

IFF Test. 

Procedures for testing IFF before takeoff or inflight 
are as follows: · · 

1. Ma.Ster switch- STBY. 
Allow set to warm up for 2 minutes . 

2. Identification/ out/ microphone switch - OUT. 
3. Radar test-monitor enable switch- OUT. 
4. Master switch - NORM. 

When performing the following tests, the TEST light 
on the IFF control panel will come on if mode being· 
tested is operating properly. ;_ 

5. Mode 1 enable and test switch- TEST. 
6. Mode 2 enable and test switch- TEST. 
7. Mode 3/ A enable and test switch - TEST. 
8. Mode C altitude reporting enable and test 

switch - TEST. 
9. Master switch, after test - STBY. 

Operation of the IFF Radar System. 

Operation of the IFF radar system is accomplished 
according to the following steps: 

NOTE 
Before flight, check to ensure that the proper 
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mode 2 code has been set into the IFF set 
receiver -transmitter. 

1. Set IFF antenna selector switch to BOTH 
POSITION. 

2. Rotate MASTER control knob to STBY and 
allow 2 minutes for warm up. 

3. Select desired codes for modes 1 and 3IA, 
if they are to be used. · 

4. Select desired mode by placing a mode 
enable/test switch to ON. 

5. Rotate MASTER control knob to NORM. 
6. To stop equipment, place all switches and 

knobs to OFF or OUT, as applicable. 
7. After landing, and before leaving aircraft, 

remove all codes from equipment to avoid 
compromise of codes. 

To Operate Mode 4. 
(IFF control knob LOW, NORM, or EMER) 

1. Mode 4 enable switch- ON. 
2. Mode 4 reply indication select switch -

. AS DESIRED. 
3. Mode 4 selector knob- A ORB (AS 

REQUIRED). 

NOTE. 

• If aircraft or IFF power is turned off before 
the code HOLD function is actuated, both 
mode 4 codes will automatically zeroize. 

• To hold after landing, move. the mode 4 
selector . nob to the spring-loaded HOLD 
position · nd release. Allow transponder 
power to remain on for at least 15 seconds 
after the knob is released; then turn off as 
desired. The HOLD function will remain 
in effect until the aircraft weight is off the, 
landing gear. 

• To zero codes, place the mode 4 selector 
knob to ZERO any time the aircraft has 
electrical power on and the IFF MASTER 
control knob is not off. 

• The mode 4 code can only be set by qualified 
personnel. Opening the mode 4 access door 
will zero codes. 

ANTENNAS. 

UHF-VHF/AM Communications Antenna. 

A UHF-VHF blade antenna is located on the cabin 
top. This antenna is a dual purpose type, used with 
both the UHF/AM and VHF/AM transceivers for air-
to-air and air-to-ground communications. · 

VOR/ILS ,Navigation System Antennas. 

- (\ GLIDE SLOPE ANTENNA. 

A "U"-type antenna is located in the leading edge of 
the right wing inboard of the landing light. This an- · 
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tenna receives glide slope signals that are displayed 
on the glide slope indicator of the course indicator. 

VCR/LOCALIZER ANTENNA. 

A ''V"-type whip antenna is located on the top portion 
of the right vertical stabilizer. This antenna receives 
VOR or localizer course signals that are displayed on 
the course deviation indicator of the course indicator. 

MARKER BEACON ANTENNA. 

A slab-type antenna is located on the bottom center-
line of the fuselage just forward of the landing gear. 
This antenna receives position signals as indicated 
by the marker lamp on the course indicator and by 
audio signals in the headset . .. 

VHF /FM Communications Antenna. 

A VHF whip antenna is located on the cabin top. 
This antenna is used for the communications function 
of the VHF /FM set. . 

VHF /FM · Homing Antenna. 

A towel-bar type antenna is located on the cabin top, 
just aft of the windshield. This antenna is used with 
the homing function of the VHF /FM set. 

T ACAN Antennas. 

The ai craft has two blade -type TACAN antennas. 
One is located on the left-hand cabin top. The other 
is on t e bottom of the rear engine cowl. These an-
tennas are used with the tactical air navigation sys-
tem. 

LF/A F Loop Antenna. 

A largb, flat LF/ADF loop antenna of the non-rota-
ting tYf>e is on the bottom of the fuselage. This an-
tenna the LF I ADF set with station bearing 

LF/AbF Sense Antenna. I . 
The Lf/ADF sense antenna is a wire-type antenna 
strungl from the forward end of the left tail boom to 
the to of the left vertical fin. This antenna is used 
to pro ide sense information to:the LF I ADF set. 

dar Antennas. 

A sin e blade-type IFF radar antenna is mounted on 
the bo tom of the fuselage under the right rear cabin 
area. A second blade-type IFF rada;r:- antenna is 
mount d on the top right side of the fUselage. 

X-Ba d Radar Antenna. 

The X Band radar antenna is mounted under the 
fiberg ass tip of the left vertical fin. This antenna 
is use with the X•Band radar identification trans-
ponder. 
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Figure 4.a12. 

LIGHTING EQUIPMENT. 
All exterior and interior lighting is controlled from 
within the cabin. Exterior lighting equipment con-
sists of navigation lights, an anti-collision light, 
dual landing and taxi lights, and a right underwing 
light. Interior lighting is composed of instrument 
and radio control panel lights, a directionally-
adjustable map light, and cabin dome lights. All 
lighting equipment receives electrical power from 
the primary bus. 

LIGHTS. 

:::onventional dimmable red and green navigation 
ights are mounted on the wing tips. A white navi- -
ation light is mounted on the lower aft portion of 
ach fin tip. The lights indicate the aircraft's posi-
lon and heading under low visibility conditions such 
s night, weather, haze, etc. 

'avigation Lights Switch. 

he navigation lights switch (5, figure 1-7) is locate:! 
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on the left switch and control panel. The switch has 
three positions. In the upper position, labeled BRT, 
the lights are on and their intensity is full bright. 
The middle position labeled DIM, provides operation 
with the lights dimmed. The switch is OFF in the 
lower position. 

ANTI-COLLISION LIGHT. 

An anti-collision light is mounted on top of the right 
vertical fin. The light is red and is visible through 
360° when the anti-collision light switch is ON. 

Anti-Collision Light Switch. 

The anti-collision light switch (4, figure 1-7) is lo-
cated on the left switch and control panel. The switch 

- is labeled BCN and is ON in the up position and OFF 
in the down position. 

LANDING LIGHTS. 

Landing lights in the leading edge of the left and right 
wing provide illumination forward and downward 
during take-off and landing. The landing lights are 



controlled by one switch. 

Lending Lights Switch. 

...... 

Jll 
The landing lights switch (7, figure 1-7) is located on 
the left switch and control pat:tel. The switch is iden-
tified LDG LT and is ON in the up position and OFF 
in the down position. 

TAXI LIGHTS. 

A taxi light is mounted adjacent to each landing light 
in the leading edge of the wings and is focused to 
provide illumination of the area forward of the air-
craft during ground operation and taxiing. The taxi 
lights are controlied by one switch. 

Taxi Lights Switch. 

The taxi light switch (6, figure 1-7) is situated on the 
left switch and control panel. The switch is labeled 
TAXI and is ON when placed in the up position and 

· OFF in the down IXJSition. 

RIGHT UNDERWING LIGHT. 

The right underwing light is provided to illuminate 
the area around the entry door and facilitate entrance 
and egress at night. The underwing light is control-

. led by a switch located on the rear door post. 

Right Underwing light Switch. 

The right underwing light is controlled by a three-
position switch (7, figure 1-18) on the rear door post. 
When the switch is placed in the upper pOsition, the 
underwing light is ON. The neutral position of the 
switch is OFF. The third (DOWN) position of the 
switch controls the dome light. 

FLIGHT INSTRUMENT AND RADIO DIAL LIGHTS. 

The flight instruments and radio control panel dials 
are illuminated by a combination of post-lights and 
edge-lights controlled by two switches. A dimming · 
feature enables the pilot to vary the intensity of the 
flight instrument and radio dial lights. 

Flight Instrument and Radio Dial Lights Switches . 

A switch labeled RADIO DIAL (8, figure 1-7) and a 
switch labeled FLIGHT INST (24, figure 1-7) control 
the flight instrument and radio dial lights. The 
switches are the rotary type and are located on the 
left switch and control panel. . In the full counterclock-
wise position, the lights are off, while rotation fully . 
clockwise provides maximum illumination. Any inter-
mediate position of the switch will produce a corres-
ponding degree of illumination. 

\ 

' 

ENGINE INSTRUMENT AND FUEL SELECTOR PANEL 
LIGHTS. 

The engine instruments and fuel selector panel are 
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illuminated by post-lights and edge-lights controlled 
by a single switch. A dimming feature enables the 
pilot to vary the brightness of the engine instrument 
and fuel selector panel lights. · B 
Engine Instrum-ent lights Switch. 

The engine instrument and fuel selector panel lights I 
switch (9, figure 1-7) is a rotary switch on -the-left---
switch and control panel labeled ENGINE INST. The 
full counterclockwise position of the switch is OFF 
while rotation of the switch fully clockwise provides 
maximum brightness. Any intermediate IXJSition of 
the switch will result in a corresponding degree of 
brightness from the engine instrument lights. 

SWITCH AND CONTROL PANEL LIGHTS. 

The switch and control panel lights are locate.d at the 
top of the switch and control panel and provide indi-
rect illumination of the panel. The lights are con-
trolled ·by a single switch having a dimming feature 
for selection of varying light intensities . 

Switch and Control Panel Lights Switch. 

Switch and control panel lights are controlled by a 
single switch (10, figure 1-7) located on the left switch 
and 1:!ontrol panel and identified as SW PANEL. In the 
full counterclockwise J?OSition, the lights are OFF, 
while rotation fully Clockwise provides maximum 
illumination. Any intermediate position of the switch 
will produce a corresponding degree of illumination. 

DOME LIGHT. 

A dome light in the center of the cabin overhead 
directly aft of the upper rear observation window 
illuminates the cabin interior. The dome light-is 
controlled by .a single switch which also controls 
the right hand underwing light. No dimming feature 
is provided for the dome light. 

Dome Light Switch. 

The dome light switch is located on the right rear 
door post. The switch is a three-position slide-type 
switch in which the neutral position is OFF for both 
the right underwing and dome light. The lower or 
down position of the switch turns !he dome light ON. 

UTILITY LIGHT. 
On some aircraft,. a single utility light is mounted 
on the right side of the cabin ceiling above the cabin 
door. An alternate mounting provision is located in 
the center of the ceiling between the observation 
windows. Other aircraft have two utility lights 
mounted aft of the rear overhead observation window. 
Two alternate mounting brackets are located on each 
cabin sidewall just aft of the windshield, and one is 
located between the overhead observation windows on 
the aircraft centerline. The utility lights may be 
mounted at any preferred location (see figures 1-17 
and 1-18) and are fully adjustable in any direction. 
A iight switch is integrally mounted on eacb. light. 
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ARMAMENT EQUIPMENT. 
ARMAMENT CONTROL SYSTEM. 

The offensive armament controls are located on the 
instrument panel (figure 1-2), armament control 

4-13), and on the underwing pylons. 
Electrical p0wer for the armament control system 
is provided from the primary bus bar. 

Armament Master Switch. 

I A guarded master switch (2, figure 4-13), 
located in the center of the armament control panel, 
is used to control armament operation. The switch 
is marked .MASTER and has two positions, ON and 
OFF. The armament master switch, when placed in 
the ON position, activates the armament circuits. 

!WARNING I 
All armament circuits are activated when the 
armament master switch is ON. The switch 
must be positioned OFF at all times except 
when actually ready to deliver ordnance. 

Guns Storage Batteries Charging Switch. 

I The guns storage batteries charging switch (4, fig-
ure 4-13) is located in the upper left corner of the 

right instrument panel. The switch is marked I 
CHARGE and OFF. When the charging switch is 
in the CHARGE position, electrical power is pro-
vided to the battery of the SUU-llA/A Minigun Pod 
and furnishes battery charging voltage. The charc:r-
ing switch should be placed in the CHARGE positi;n 
as soon as after take-off Clean-up operations are 
completed to assure an adequate gun pod battery 
charge. . 

Fire/Drop Switch. 

Four fire/drop switches (1, figure 4-13), one for . I 
each wing pylon, are located on the armament con-
trol panel. ·The wing (RIGHT or LEFT) and pylon 
station on the wing (INBD or OUTED) is marked ad-
jacent to each switch. The three switch positions 
are labeled FIRE, DROP, and SAFE. The position 
of the switch will vary in accordance with the ord-
nance carried. When the switch is depressed in the 
DROP position and the trigger button is actuated, 
voltage is applied to open the pylon shackles and 
thus drop the selected store. With the switch de-
pressed in the FIRE position and the trigger button 
is actuated, the voltage is utilized to fire the mini-
gun or launch rockets. 

Caution .must be exercised to ensur.e that 
each fire/ drop switch is positioned in 
accordance with the stores carried. 

Armament Switches 

2 3 
4 

OFF 

5 

1. Fire/Drop Switches 
2. Armament Master Switch 
3. Arming Switch 
4. Gun Charging Switch 
5. Salvo Button 

Figure 4-13. 
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Gunsight 

RETICLE/® 
LIGHT 
RHEOSTAT 

COMBINING 

I 
SWITCH CONTROL 

KNOB 

Figure 4-14. II 

Arming Switch. 

A single arming switch (3, figure 4-13) is located on 
the armament panei and has three positions labeled 
NOSE, BOTH, and SAFE. This switch arms all 
pylons, The primary function of the arming switch 
is to provide locking voltage to the arming lanyard 
shackles in order that whenever bombs are dropped, 
the arming lanyards (nose or both nose and tail) will 
be retained in the shackles allowing the bomb to fuse 
after separation from the pylon. 

Armament Panel light Dimming Switch. 

I The dimming switch is located on the left switch and 
control panel and is marked ARMT. PANEL (25, 
figure 1-7). Rotation of the knob increases or de-
creases armament panel light intensity. 

'Electrical power for the control panel lighting circuit 
is provided without the necessity of turning the 
armament master switch ON. Therefore, the lights 
may be turned on to permit checking the position of 
the armament switches at night with the armament 
master switch OFF. Power is available to the lights 

at any time the aircraft battery switch is ON. 

Salyo Button. 

An emergency salvo button (12, figure 1-5) is located I 
on the left instrument panel directly above the alti-
meter. The button is ringed with a red cup to prevent 
unintentional use. The salvo button is wired directly 
to the battery. When the button is depressed, all ex-
ternal stores will be jettisoned, while on the ground 
or in flight, regardless of the battery switch or 
armament switch positions. -- - · I 
Trigger Button. 

A red-ringed trigger button (1, figure 1-13) is lo-
cated on the left handle of the pilot's control wheel. 
When the trigger button is depressed, firing voltage 
is transmitted to the selected store which is released 
or fired. 

CA-505 NON-COMPUTING OPTICAL 

The CA-505 gunsight (figure 4-14) consists of an illu-1 
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minated reticle and an optics system composed of a 
Mangin mirror and adjustable combining glass to pro-
ject the reticle image to infinity. The combining 
glass angle is adjustable and will provide a sight de-
pression from 0 to 170 miliradian from the 0 mil 
reference line. 

Sight Reticle. 

The CA-505 sight contains an etched metal reticle 
composed of an outer 
of 200 mils, an inner broken circle with a diameter 
of 100 mils, and a center dot or pipper. The reticle 
is illuminated by three No. 1968 quartz iodide lamps 
which produce an illuminated reticle image (figure 
4-14. The sight has a white lamp above the depres-
sion dial to illuminate the dial The light 
intensity is controlled by the armament panel light 
dimming switch (25, figure 1-7). 

Combining Glass and Depression Angle. 

The combining glass angle is manually adjusted by 
· the pilot by mearts of a knob affixed to a graduated 
dial. The dial is integral with a circular cam which 
actuates a plunger pin to adjust the combining glass 
angle. The amount of depression angle selectable is 

• limited only by the interference of the nose of the 
aircraft with the line-of-sight of the pilot. 

Mil Lead Control Knob. 

When firing rockets or delivering other ordnance air 
to ground, the lead or prediction angle of the aircraft 
with respect to the target is set at a predetermined 
angle by means of the mil lead control knob (figure 

[ 4-14). The prediction angle varies with the angle. of 
dive, speed of the aircraft, and the ballistics charac-
teristic of the ordnance being delivered. The amount • 
of lead or sight depression angle is read from the 
index above the knob. 

Gunsight Reticle Light Rheostat Switch. 

The dimmer switch (figure 4-14) located to the left 
of the gunsight on the instrument panel is a rheostat 
which controls the intensity of the reticle image. 
When the sight is not in use, the switch should be 
turned to DIM (OFF) to prevent damage to the reticle 
bulbs in the event of voltage surge. Turning the 
switch to BRIGHT increases reticle image intensity. · 

I WARNING I 
The lamps used to illuminate the gunsight 
reticle create enough heat to cause a severe 
burn to exposed skin if contact is made with 
the bulb container. · 

EXTERNAL STORES PYLONS. 

Stores are suspended from four MA4A/B bomb racks 
housed in non-jettisonable pylons, (3 and 12, figure 
1-1) two under each wing. Each rack contains an 
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electrical solenoid and mechanical linkage to open 
both rack hooks and release the attached store which 
then free-falls from the rack. The suspension hooks 
are spaced 14 inches apart and the pylons are adapt-
able to any external store equipped with 14-inch sus-
pension lugs. 

All stores carried by the pylon racks free -fall when 
either the normal or emergency release systems are 
utilized. Normal release is effected by positioning 
the fire/drop switches to DROP and depressing the 
trigger button. Emergency release is accomplished 
by actuating the salvo button. 

KB-18A STRIKE CAMERA. 

The KB-18A strike camera (see figure 4-15) is of the 
moving film, panoramic type used for daylight low-
level photography. It is mounted in the vertical posi-
tion . on the cabin floor to the right of the pilot, and 
provides fore and aft photographic coverage of 180° 
along the line of flight and 40° laterally. The major 
components of the camera system are the camera 
body, magazine, and camera control. The camera 
operates on 28-volts DC through a circuit breaker 
on the pilot's circuit breaker panel. 

Camera Body . 

The camera body contains a double-dove rotary 
prism, lens; automatic exposure control and motor, 
feedback potentiometer, variable slit width and dia-
phragm, and the scan drive motor and its associated 
gear mechanism. The camera body supports the 
magazine and provides the linkage gear which couples 
the drive mechanism to the magazine for film drive.· 
Three trunnions enable the camera body to be rigidly 
mounted within the ai.rcraft. 

Magazine. 

The magazine is a light-tight container and provides 
cha.mbers for .the film supply and take-up spools. 
Two light-tight covers are attached to the supply and 
take-up chambers by hinged fasteners. The covers 
provide access to the supply and take-up spool cham-
bers during film loading and threading. The spools 
are capable of storing 250 feet of 70 mm perforated 
standard base film {350 feet of light weight film) . . 
Two spool knobs, lock pins, and two keyed shafts 
support and lock the film supply and take.-tJP spools. 
The magazine base contains the film keeper, supply 
and take-up sprockets, pressure roller, and maga-
zine input gear. The magazine is secured to the 
camera body by four hinged fasteners and couples the 
input gear with the camera body linkage gear box for 
film drive. 

Camera Control. 

The camera control contains switches and electronic 
components necessary for operating the camera. sys-
tern . The switches determine camera operating 
time, cycling rate and film exposure, and are pre-
set on the ground. The ca.niera is ready for opera-
tion when a remotely-located camera power switch 
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KB-lBA Strike Camera 

CAMERA MAGAZINE 

CAMERA CONTROL 

CAMERA BODY 

Figure 4,-15. 

is positioned ON, and operates when a camera run 
switch button is depressed. The camera will conti-

. nue to operate after the camera run button is releas-
ed for the overrun time (2-32 seconds) preset on the 
camera control OVERRUN switch. 

Camera Power Switch. 

The camera power switch (20, figqre 1-5) is a two-
position toggle switch labeled ON and OFF. Placing 
the switch in the ON position provides electrical 
power to the camera control. 

NOTE 

When the camera power switch is ON, the 
TACAN will not operate. IFF may also be 
inoperative. 

Camera Run Switch. 

The camera run switch (21, figure 1-5) is a spring-
loaded switch labeled CAMERA and RUN. Depress-
ing the button provides starting voltage to the camera. 
When the button is released, the camera will continue 
to operate for the preset overrun time as determined 
by the switch setting on the camera control. 

Film-Out 

The film-out light (22, figure 1-5) illuminates when 

all the film is exposed. In early aircraft, the light 
is amber and in later aircraft, the light is green . 
The light is a press-to-test type and marked FILM 
OUT. . 

CARGO AREA 
AND LOADING EQUIPMENT. 
The cargo area, located aft of the pilot and copilot 
seat, measures approximately 38 inches wide at the 
rear cabin wall and 43 inches wide at the back of the 
pilot and copilot seats. Measure!llent lengthwise of 
this area is approximately 68 inches. The copilot 
seat may be removed and an additional area of 20 
inches by 28 inci:es is available. Overall height of 
the cabin from the floor to the headliner measures 
33 inches at the rear cabin wall and 48 inches at the 
rear of the pilot's seat. Weight limitation of the 
floorboard is 53 pounds per square foot. · Using the 
tie-down rings and latches provided, a variety of 
cargo loads may be carried safely in this area. 

jCAUTION\ 
Avoid placing cargo in close proximity of 
the electronic equipment rack and IFF inver-
ter. Overheating and fire could result if 
ventilation is restricted. 
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Cargo Tie-Down Fittings. 

Six tie-down rings and seven tie-down latches are 
provided as items of loose equipment and may be 
stowed in the map storage pocket on the back of the 
pilot and copilot seats. The tie -down rings are de-
signed to be used on the seat rails by sliding the cur-
ved tie-down ring brackets over the rail and tighten-
ing the eyebolt into existing holes in the seat rail. 
Hole locations are provided at the forward end and at 
the midpoint of the copilot seat rails as·well as at the 
aft end of the pilot's seat rails. The tie-down latches 
are designed to be secured to the aft floorboard and are attached with one bolt per latch. Open threaded 
holes in the floorboard readily identify these 

M ISCELLANEOUS EQUIPMENT. 
.PASSENGER SEATS. 

The aircraft has a third seat capability. The seat is 
individually adjustable forward and aft and has a re-
clining back. Lifting the seat back recli.ning lever 
r eleases the back rest for adjustment. Lifting the 
seat travel adjustment lever releases a locking pin 
from the seat rail and permits seat adjustment for-

- ward and aft. 

CABIN WINDOWS. 

There are fourteen individual windows in the cabin 
area. The copilot's (cabin door) ventilation window 
(15, figure 1-18) and pilot's emergency window (7, 
f igure 1-17) are discussed in Section I. 

T he pilot' s foul-weather window (10, figure 1- 17) 
located at the lower left harid portion of the wind-
shield is spring-loaded and opens inward by releas-
ing the latch. In later aircraft, a detent in the glare-
shield is provided to lock the window in the open posi-
tion. 

T he center side windows ( 4, figure 1- 17 and 13 , fig,-
ure 1-18) are of the stationary type and have asmall-
er inward-opening ventilation window (3, figure 1-17 
and 9, figure 1-18) similar to the pilot's foul- weather 
window. 

The two observation windows in the top of the cabin, 
the lower door window (16, figure 1-18), the forward 
fuselage observation window (24, figure 1-18) and the 
aft side windows (2 , figure 1-17 and 10, figure 1-18) 
are all stationary type windows. 

B A GGAGE DOOR. 

The baggage door (7 , figure 1-l and 11 , figure 1- 18) 
is on the aft right side of the fuselage at floorboard 
level. The door may be opened from eithf3r the out-
s ide or inside by latch levers at the rear of the door . 
The door is opened from the outside by pressing on 
the aft end of the latch lever and pulling outward on 
the front end of the lever to open the door. The in-
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· side latch lever (11, figure 1-18) should be pulled 
forward to open the door from within the oabin. A 
door stop at the top of the door holds the door in the 
open position. 

DROP LOAD LANYARD. 

A drop load lanyard may be located on the copilot's 
left hand seat rail immediately aft of the copilot's 
seat, and is accessible to both the pilot and copilot. 

... - - 'i'Ee-iany-ard consisiso:f a -steel cable with terminals 
at each end which are secured to the seat rail and 
floorboard structure so that the lanyard forms a loop 
and serves as an attach point for a static line for 
para-drop operations. 

FLASHLIGHT PROVISI.ONS. 

A spring-type flashlight bracket (17, figure 1-17) is 
located on the front of the pilot's seat. The bracket 
is designed to hold a standard "D" type battery flash-
light. 

TOW BAR. 

A tow bar for hand towing the aircraft is fUrnished 
as an item of loose equipment. The tow bar is de-
signed in a "Y" form and expands to engage buckets 
on both sides of the nose wheell:U{le. 

When steering the aircraft with the tow bar, 
care should be taken not to exceed the nose 
gear maximum limit of deflection of 39 o 
either side ofcenter. Maximum deflection 
limitation stripes are painted on each side 
of the front engine cowl. Deflection of the 
nose gear beyond these limits will result . 
in damage to the gear . · 

MOORING EQI,J IPMENT. 

Equipment used to moor the aircraft includes a con-
trols lock for the pilot's control wheel, four exter-
nally - mounted mooring rings, two rudder gust locks, 
a nose gear ground safety lock, pitot tube cover and 
wheel chocks. The controls lock is described pre-" 
viously in Section I. The location of the ,four moor-
ing rings are one on the lower surface of each wing, 
and one on the bottom of each tail boom. The rings 
are capable of accepting a tie -down rope, chain, or 
hoop of 7/8" diameter . Mooring the forward ·section 
of the aircraft is accomplished by securing a tie-
down rope to the nose gear trunnion. The rudder 
gust locks are designed to attach between the lower 
portion of the rudder and the fixed part of the verti -
cal fins. When the nose gear ground safety lock is 
installed, the nose gear can not be retracted inad-
vertentiy. The lock is properly installed when the 
hook (front end) of the lock fits around the forward 
end of the nose gear actuating cylinder, and the aft 
end of the lock attaches over the nose gear uplock 
roller . A pi tot tube cover should be installed (til 
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available) to protect the pitot tube. Wheel chocks 
should be used. 

JACK PADS. 

Aircraft Jacking. 

A forward jack pad is provided as part of the lower 
fuselage structure and is located on the centerline of 
the aircraft immediately aft of the front firewall. 
Additional jacking points are located on the front 
spar on the underside of each wing just outboard of 
each boom. Two jack pads are furnished as items of 
loose equipment, and are attached to the jack points 
under each wing. All three pads are used when com-
plete airc-raft jacking is necessary. 

Wheel Jacking. 

One jack pad is provided as an item of loose equip-
ment for jacking either main gear. The pad is de-
signed to slide upward on the lower surface of the 
landing gear spring until the angular bracket fits 
fightly against the spring. 

} 
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HOISTING RINGS. 

Four hoisting rings are installed on the outboard 
sides of the cabin top on the forward and rear spars. 
The rings will accept a cable of 7/8 inch diameter 
and allow the aircraft to be hoisted (with a crane) at 
full gross weight. Helilift recovery of disabled air-
craft using the hoisting rings is not recommended. 

FUEL SAMPLER CUP. 

A fuel sampler cup is furnished as an item of loose 
equipment, and is used to sample fuel from the 
quick-drain valves in the fuel sump tanks (located in 
the lower forward boom structure on each boom) and 
the auxiliary fuel tanks (located beneath the wing be-
tween the boom and fuselage). The sampler cup is 
equipped with a probe in the center of the cup. When 
the probe is inserted into the bottom of the tank 
quick-drain valves and pushed upward, fuel flows in-
to the cup to facilitate visual inspection of the fuel for 
presense of water and sediment. As the cup is re-
moved, the drain valve seats, stopping the flow of fuel. 

4-33/(4-34 blank) 



------··· 

•. 

} 







SECTION 

OPERATING LIMITATIONS 

TABLE OF c'ONTENTS. 

Page 

Operating Limitations---------------------- 5-1 
Minimum Crew Requirements--------------- 5-1 
Instrument Markings ---------------------- 5-1 

I Engine/Propeller Limitations------------.--- 5-1 
Starter Limitations ------------------------ .5-1 
Airspeed Limitations----------------------- 5-1 
Prohibited Maneuvers---------------------- 5-3 
Weight Limitations ------------------------ 5-3 
Center of Gravity Limitations--------------- 5-3 
Acceleration Limitations ------------------- 5-3 
External Stores Limitations----------------- 5-5 
External Stores Certification/Decertification - 5-5 
Wind Limitations -------------------------- 5-5 

j 

OPERATING LIMITATIONS. 
This section includes aircraft and engine limitations 
which must be observed during normal operation. 
The limits are presented to ensure your safety and 
to help obtain maximum utility from the equipment. 
The instrument dials are marked as shown in figure 
5-1 as a reminder of airspeed and engine limitations; 
however, additional limitation on operational proce-
dures, aerobatics, and aircraft loading are given in 
the following paragraphs. 

MINIMUM CREW REQUIREMENTS. 
The minimum CI"ew required for this aircraft is one 
pilot in the left seat. 

INSTRUMENT MARKINGS. 
Careful attention must be giv_en to the instrument 
markings (figure 5-1), because the limitations shown 
on these instruments and noted in the captions are 
not necessarily repeated in the text of this or any 
other section. 

ENGINE/PROPELLER LIMITATIONS. 
All' normal engine limitations are shown in figure 
5-l. At maximum power, the allowable engine 
speed is 2 800 ±2 5 RPM. · 

NOTE 
Whenever: engine speed exceeds 2825-;RPM, 
the reason for the overspeed, if-known, 
maximum RPM, and duration of the over• 
speed will be entered in the Form 781. 

STARTER LIMITATIONS. 
The maximum duty cycle for the starter is 30 sec-
onds,· with a 60 second cooling period between 
starting attempts. 

AIRSPEED LIMITATIONS. 
The airspeed limitations listed below are based on 
the maximum gross weight of 4850 pounds. All max-
imum airspeeds are based on structural llmita.tions. 

Maximum Allowable 
Airspeed 192 KIAS 

Caution Range --------------------- 165 :... 192 KIAS 

Cruising in turbulent air within the caution 
speed range should be accomplished with 
care to avoid excessive structural loads. 

Maximum Speed 
Flaps Extended 0 - 1/3 ---------------- 139 KIAS 
Flaps Extended 1/3 - Full ------------- 104 KIAS 

Maximum Speed, Gear 
Actuation ---------------------------- 122 KIAS 

Maximum Speed, Gear Extended 
and Door Closed ---------------------- 139 KIAS 

Maneuvering Speed---------------------- 131 KIAS 

NOTE 
Maneuvering speed is the maximu:tn speed at 
which abrupt control input can be used without 
exceeding the flight load factor. 

. . i.Phl .- . :ZICJIIJC ik¥Z r 
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Instrument Markings 

192 KIAS, Maximum Airspeed. 
165 - 192 KIAS, Caution Range. 
65 - 165 KIAS, Normal Operating Range. 
57 - 104 KIAS, Full·Flap Operating Range. 

AIRSPEED 

MANIFOLD PRESSURE 

FUEL FLOW 

111!1!!!1 15 - 25 Inches Hg., Normal Operating Range. 

OIL PRESSURE 
10 PSI, Minimum At Idle RPM. 
30 - 70 PSI, Normal Operating Range. 
100 PSI, Maximum. 

CYLINDER HEAD TEMPERATURE 
238°C, 
93° - 238°C, Operating Range. 

(190°C, ®timum, 2/3 scale) 
· OIL TEMPERATURE 

24 °C, Minimum. 
24° - ll6°C, Normal Operating Range. 
ll6°C, Maximum. 

.. ENGINE 

(TYPICAL) 

- 3. 0 PSI, Minimum (3. 0 PSI is. equivalent to 1. 0 GAL. /HR.). 
fi!P.II!!!!!I 4. 5 - 11. 5 GAL. /HR. , Normal Operating Range. * 
- 18. 0 GAL. /HR. (18. 5 PSI), Mruc;imum. 

- . ·:•.:. 

* During tactical operations, higher 
fuel flows are typicaL 

TACHOMETER** 

ACCELEROMETER 

5-2 

liB!!I 2800 RPM, .. Maximum. 
2200 - 2600 RPM, Normal Operating Range. · 

* * The tachometer shown is typical for later aircraft. 
Early aircraft utilize a tachometer with incre-
ments ranging from 0 to 3200 RPM. 

ll!ll!l!l +3 . 8 g., Maximum (Flaps Up). 
tBI!!I -1.5 g., Maximum (Flaps Up). 

Figure 5-l. 
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Instrument Markings (AircraftiJ) 
BASED ON GRADE 115/145 FUEL 

192 KIAS, Maximum Airspeed. 
C==:J 165 - 192 KIAS, Caution Range. 

65 ._ 165 KIAS, Normal Operating Range. 
C==:J 57 - 104 KIAS, Flap Operating Range. 

MANIFOLD PRESSURE 

.FUEL FLOW 

ACCELEROMETER 

5-2 

15 - 25 Inches Hg., Normal Operating Range. 

OIL PRESSURE 
10 PSI, Minimum. 
30 - 60 PSI, Normal Operating Range . 
100 PSI, Maximum. 

CYLINDER HEAD TEMPERATURE 
- 238°C, Maximum 

-93° - 238°C, Normal Operating Range. 
OIL TEMPERATURE 

24°C, Minimum. 
24° - ll6°C, Normal Operating Range. 
ll6°C, Maximum. 

3. 0 PSI, Minimum. 
c:::::::J 4.5 -11.5 GAL./HR., Normal Operating Range . 
- 18.0 GAL./HR. (18. 5 PSI), Maximum . 

- 2800 RPM, Maximum. 
2200 - 2600 RPM, Normal Operating Range. 

+3. 8 g., Maximum (Flaps Up) . 
-1.52 g., Maximum (Flaps Up) . 

Figure 5-1 (Sheet 1 of 2). 

AIRSPEED 

ENGINE 

(TYPICAL) 

TACHOMETER 
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Maximum Speed, Windows Open: 
Foul-Weather Window------------ .. -- 165 KIAS Cabin Door Window _____ ..; ___________ 122 KIAS 

I Side Ventilation Windows·------------ 190 KIAS 

I¢AUTIONI 
Do not perform high speed, high "G" maneu-
vers (rocket passes) with the cabin door wih-
dow open. Ensure this window is securely 
closed and latched prior to entering a rocket 
pass. 

PROHIBITED MANEUVERS. 
Intentional spins, whip stalls, or aerobatic maneu-
·vers are strictl;r prohibited. 

WEIGHT LIMITATIONS. 
I Weight limitations for military operations are estab-

lished at 4850 pounds gross weight for takeoff and 
flight. When the gross weight exceeds 4400 pounds, 
the additional, weight must' be applied as stores 
capable of being jettisoned or the allowable load 
factors must be reduced. as specified in the Accelera-
tion Limitations table. The approved design landing 
weight for military operations is 4400 pounds. Land-
ing at gross weights in excess of 4400 pounds should 
be accomplished only under unusual circumstances 
and should be made from a power-on approach with a 
touchdown sink rate of less than 400 feet per minute. 
Minimum wheel braking is recommended to avoid 
brake failure. If a landing is accomplished in excess 
of 4400 pounds, an entry shall be made in the AFTO 
Form 781. 

.l,V, 

Center of Gravity Limitations 

Center of Gravity Limits 
Aircraft (Inches aft of datum) 
Weight 

Forward Rear 

4850 Lbs. 139.0 143.3 

4300 Lbs. 137.5 143.3 

3600 Lbs. 136.0 143.3 

CENTER OF GRAVITY LIMITATIONS. 
The aircraft recommended weight and center of gra-
vity limits will not normally be exceeded by loading 
arrangements employed ·in cargo, passenger, or tac-
tical missions. When determining center of gravity 
limits, the datum point for measurement is 65. 0 
inches forward of the front face of the forward fire-
wall. Center of gravity limits for various loadings 
are at the locations given in the preceding table with 
straight line variation between the points shown. 

ACCELERATION LIMITATIONS. 
The maximum maneuvering load factors are as shown · 
in the table below: · 

Acceleration Limitations 

Load Factors (g' s) 
Aircraft Condition With Stores * Without Stores Weight 

Positive Negative Positive !":egative 

4850 +3.8 -1. 5 +3.4 -0.7 
4600 +3.8 . ,.1. 5 +3.6 -1.1 
4400 Flaps Up +3 . 8 -1. 5 +3.8 -1.5 
4200 +3. 8 -1. 5 +3.8 -1. 5 

: 
Any weight Flaps Down +2 . 0 : +2.0 

+2. 5 
'•' +2. 1 

4600 +2. 5 ': +2. 3 
4400 Rolling +2.5 : +2. 5 
4200 +2. 5 +2.5 

*The higher load factors permitted at gross weights above 4400 pounds are the result of wing bending moment 
relieving effects produced by the portion of the weight that is in stores. 
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External Stores Limitations 
STATION LOADING MAXIMUM AIRSPEED ACCELERATION "g" 
(Aircraft Rear View) (KIAS) 

r4 &-4 MAX. /-:·, WEAPON I'Ll z r:t:: ti: RELEASE ...... ...... ZC!) DIVE OR (!) !%.. [/.) 0 0 !%.. [/.) ANGLE INTERVAL REMARKS 
STORE s < fa s < (Mode} 

1 .\ &-4 
rQrz.. (Degrees) 

...:l {.) ...:l &-4...:l f-< p:; 
< < z &-4Pil 

r:t:: p r:t:: (.) j 1-;) (.) j 
1 2 3 4 ...:l 

GUN POD 
SUU-11A/A • • Inboard Pylons Only 

Aircraft 
ROCKET LAUNCHERS Limits 

LAU-59A • • • • +3.8 ;-(). 65 Sipgle 

LAU-68A/A, B/A • • • • 150 150 To To +1.0 +1. 0 50 Or 
-1.5 +1. 5 Ripple 

FLARE WITH .... ..... 
B37K-1 RACK ,.c:: +3.8 ,.c:: 

160 b.O To +1.0 b.O 50 
LUU-2/B, • • S::''"' S::''"' • • ...... -1.0 ...... 

Flares And Markers LUU-2A/B • • • • Cll >.,.... >.,.... .... 'i:laJ ..... Ql : ..... o> s:: l> May Be Carried On 
MARKERS WITH s Ql OQl MA-4A/B Pylons 
B37K-1 RACK >....:l. +3.8 ;>;...:l 

g"' .... 160 To • +1.0 iii s:: 50 
LUU-1/B, 5/B • • • • QJS:: 

b.O<( -1.0 ::.o< MK-6 MOD 3 • • • • ... ... ..... <:.) al,.c:: Ql .... ... Sb.O .... 
< ·; .... ... f! ..... ..... 

[/.) [/.) 

*If either pylon pairs (2 and 3 or 1 and 4) are asymmetrically loaded at the start of the mission, the other pair 
shall be symmetrically loaded. Total drag index greater than 110 is not recommended. 

N01'E: Refer to figure A-6 for crosswind/asymmetric load limitations during takeoff and landing. 
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EXTERNAL STORES LIMIT A TtONS. 
·Figure 5-2 defines the external stores combinations 

n which certification is granted when the user 
strictly adheres to approved loading and delivery 
procedures. Loading and delivery of the stores is 
limited to the wing pylon positions shown in figure 
5:-2. Supplementary notes on the chart list other 
limitations to be considered. 

EXTERNAL STORES CERTIFICATION/ 
DECERTIFICATION 
External stores are certified for carriage and deliv-
ery or decertified in accordance with procedures 

,. 

T. 0 . 1L-2A-1 

outlined in the Program Management Directive 
(PMD NO. R-Q 5077) for the USAF Aircraft/Stores 
Compatibility Program (Seek Eagle) . Pilots wishing 
to discontinue coverage of certain weapons in the 
Flight or Weapons Delivery Manual should coordinate 
with their Command Seek Eagle representative in the 
completion of Decertification Request shown as Annex 
A of PMD. 

W IND LI MITATIONS. 
The maximum wind recommended for takeoff and 
landing is 40 knots with a maximum recommended 
crosswind component of 25 knots . Refer to Takeoff 
and Landing Crosswind Chart, figure A-5. 

5-5/ (5-6 blank) 
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GENERAL FLIGHT CHARACTERISTICS. 
. j 

Control forces are light and adequate stabtlity and 
control are available throughout the operating speed 
range. When properly trimmed in the clean config-
uration, the aircraft will remain in straight and level 
flight with little attention from the pilot. The air-
craft provides a stable platform for weapons delivery 
and gunnery. • 

The centerline mounting of identical engines in a 
fore-and-aft arrangement effectively neutralizes 
engine torque. However, front engine propeller slip-
stream effects on the wing, fuselage, and vertical 
stabilizers are not significantly reduced by the rear 
engine propeller slipstream. Therefore, nose-left 
yawing tendencies at high power settings, and nose-
right yawing tendencies with throttles closed, are 
similar to those of a light single-engine aircraft. 
Rudder trim is not designed nor intended to com-
pletely counteract yawing moments under takeoff or 
throttle-closed conditions. · 

The propeller slipstream of each engine (particularly 
the rear engine )is directed on the horizontal stabi-
lizer and elevator. Large power changes significantly 
change the elevator trim requirements. This effect 
is most E!.ignificant when adding maximum power from 
a full flap, low power, low airspeed, trimmed condi-
tion. Heavy forward control pressure is required to 
prevent the aircraft from pitching up to a steep atti-
tude. The wing flap-elevator trim tab interconnect 
system reduces this characteristic, when flaps are 
1/3 down or less, by limiting no1;1e-up elevator trim 
tab travel. 

PILOT INDUCED OSCILLATIONS . 
. , 

The aircraft exhibits pilot induced oscillation tend-
encies only during the landing phase. The most com-
mon pilot induced oscillation (porpoising) results from 
touchdown with excessive airspeed, and the pilot at-
tempts to reland after becoming airborne due to a 
bounce or runway undulation. Less common pilot in-
duced oscillations result during a high landing flare 
or balloon. Recovery from either condition can be 
effected by adding power as required and assuming the 
normal takeoff attitude. 

STALLS. 
NORMAL STALLS. 

The stall characteristics of the aircraft are conven-
tional in all configUrations. Stall warning is provid-
ed by the stall warning horn between 5 and 10 KJAS 
above the stall in all configurations. The full power-
on stall occurs at a high angle of attack with or with-
out flaps, and it is difficult to inadvertently stall the 
aircraft during normal maneuvering flight. The stall 
characteristics in all configurations are characteri-
zed by a clean drop of the nose accompanied by buffet 
during stall. Recovery is effected very quickly with 
a minimum loss of altitude providing the nose is not 
lowered excessively and full available power is 
applied to the engines. Landing gear position has no 
noticeable effect on the stall characteristics. 

Refer to figure 6-1 for stall speeds at various weights 
and most rearward center of gravity with idle power. 
At maximum forward loadings, slow deceleration with 
power off may result in steady minimum speeds 2 to 
3 KIAS above the stalL Sta,ll speeds shown in figure 
6-1 are applicable for either the clean configuration, 
or with external stores installed. 

ACCELERATED STALLS. 

Stalls in accelerated flight are normally preceded by 
both the stall warning horn and mild aerodynamic 
buffeting. However, during some abrupt maneuvers 
leading to an accelerated stall, such as a turn to the 
right, the horn may not sound prior to the stall. Re-
covery can most easily be accomplished by releasing 
back pressure on the control wheel. 

If an accelerated stall is encountered, the aircraft 
will ordinarily roll toward the level attitude. This 

6-1 
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' 
CONFIGURATION r> 0 ° FLAPS 1 I 3 FLAPS FULL FLAPS 

0 
GROSS WT (LBS) 4000 4500 

LEVEL 
FLIGHT 64 68 

30° 69 74 
BANK 

45° 
BANK 76 82 

60° 92 98 ' BANK 

..... 
roll may be fairly abrupt. Coordinated rudder and 
aileron control inputs should be used to control air-
craft roll.attifude. · . · 

If an accelerated stall is encountered during rapid 
uncoordinated maneuvering, roll and yaw will result' 
in extreme bank and nose-down attitudes. Altitude 
lost while recovering from this attitude can exceed 
1500 feet. 

STAU RECOVERY. ' 

Stall recovery is accomplished by releasing back 
pressure on the control wheel, lowering the nose 
attitude, and increasing power to regain flying speed • 

./CAUTION\ 
Observe the maximum flap operating speed 
if the flaps are extended, as excessive air 
loads may cause structural damage. 

FLIGHT CONTROLS. 

For most flying, the .control forces are light and well-
balanced• Elevator control forces . are relatively light 
in cruising flight at all aircraft loadings. Reducing 
power and extending the flaps and landing gear increas-
es the elevator · control forces, thereby enhancing con-
trol feel at low airspeeds. Aileron control forces are 
light and the ailerons are effective from high speeds 
to stalled conditions. only slight rudder control forces 
are required when rolling into and out of normal turns. 
However, during rapid or low-speed maneuvering, 
rudder deflections and forces must be increased to 
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POWER OFF, KIAS 

coordinate aileron inputs. Full rudder is required 
to coordinate full aileron deflection at low airspeeds. 
Rudder forces increase steeply as sideslip angles 
increase. 

!WARNING I 
When applying full power with full flaps 
extended, the requirement for heavy 
forward pressure must be anticipated 
to avoid a rapid pitch-up and 

· 

OUT -OF-CONTROL/DEPARTURE 
CHARACTERISTICS. 
Out-of-control/departure characteristics are primar-
ily related to rudder controL During stalls; stall re-
coveries, rapid maneuvering, slow flight, or other 
rolling or sideslipping maneuvers, insufficient rudder 
deflection for applied aileron deflection can cause de-
parture from controiled flight. This departure from 
controlled flight results from a combination of sideslip, 
uncoordinated controls, and flight near stall airspeed. 
The departure normally is the beginning of a snap roll, 
but occasionally is a high speed spiraL Aggressive use 
of the rudder will avoid an out-of-control condition. 
The Out-Of-Control/Spin Recovery procedure in Sec-
tion ill will normally regain control within 120° of rolL 

LEVEL FLIGHT CHARACTERISTICS 
UNDER VARIOUS SPEED CONDITIONS. 

The aircraft is conventional in all respects through-

} 



out the level flight speed range. Slow flying is easily 
accomplished either with or without wing flaps ex ... 
tended and landing gear up or down. 

MANEUVERING FLIGHT. 
No aerobatic maneuvers are approved in this air-
craft. The aircraft is conventional in all respects 
throughout the maneuvering range encountered in 
normal flight. 

DIVING. 
Dives should be limited to the maximum speed (192 
KIAS) marked on the airspeed indicator. Although 
trim changes and flight characteristics are normal, 
caution should be exercised as the aircraft gains 
speed rapidly. In the event turbulence is encountered, 
slow the aircraft to 165 KIAS or below. Pull-outs 
should be gentle in order to avoid excessive loads on 
the aircraft. 

FLIGHT WITH ASYMMETRICAL LOADS. 
Should an asymmetrical configuration exist, roll con-
trol is adequate for continued flight although stalls 
should be avoided due to roll towards the heavy wing 
during the stall. At a takeoff or landing speed of 65 
KIAS, control is adequate for an inboard pylon un-
balance of 288 pounds in a 4 knot crosswind. }Refer 
to figure A-6 for crosswind/asymmetric load limita-
tions. For asymmetric loads above those shown in 
figure A-6, a zero crosswind runway should be select-

,. 

ed, and the minimum landing speed should be 75 KIAS 
with an unbalance up to 350 pounds. The speed should 
be 85 KIAS with an unbalance between 350 and 700 

'pounds. 

WAKE TURBULENCE. 
This aircraft is significantly affected by the wake 
turbulence of any heavier aircraft or helicopter. 
Wake turbulence dissipation/displacement is a 
function of elapsed time and prevailing wind speed 
and direction. During cal;m conditions, severe 
turbulence generated by large aircraft can persist 
as as 10 minutes. IJ possible, delay takeoff to 
ensure dissipation/ displacement of turbulence. 
When it is necessary to take off behind a heavier 
aircraft or helicopter, avoid wake turbulence, parti-
cularly wake vortices, by vertical or lateral spacing 
or an appropriate time delay. 

Vertical avoidance is most appropriate to longer 
runways where operations can be completed on 
portions of the runway not washed by the vortices 
of preceding aircraft and flying above portions of 
the runway where vortices exist. Become airborne 
well before the preceding aircraft lift off point and 
climb above its flight path, or lift off beyond the 
touchdown point of a landing aircraft. When it is 
necessary to land behind another aircraft, remain 
above its approach path and land beyond its touch-
down point. Touchdown prior to lift off point of a 
departing aircraft. 

Lateral clearance ·Of wake vortices is only possible 
when a significant crosswind exists and is less posi-
tive unless exhaust smoke or dust marks the vortices. 
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INTRODUCTION. 
This section presents additional information on the 
operation of various aircraft systems to supplement 
and amplify information given in other sections of 
this manual. } 

ENGINES. 
The continuous-fiow fuel injection system provides 
high power output for relatively small piston displace-
ment, and great flexibility at all settings under 
all temperature and altitude conditions. The fuel 
pressure at the injector nozzle determines the fuel 
flow rate. The system is completely mechanical, 
metering fuel only as a function of auxiliary fuel pump 
operation, engine speed, throttle position, and mix-
ture position. 

The pilot must provide mixture corrections for 
changes in power setting and aircraft altitude. 

The auxiliary fuel pump can produce a fuel pressure 
of approximately 18 psi when operating at normal sys-
tem voltage. It is normally used for engine starting, 
and is normally off during all other operations. 

NOTE 
Auxiliary fuel pump pressure is additive to 
pressure produced by the engine-driven 
fuel pump. 

The engine-driven fuel pump can produce a fuel pres-
sure of approximately 18 psi when the engine is at 
2800 RPM. This pressure is reduced proportionally 
as RPM is reduced. 

The throttle is connected to a pressure controller such 
that .the fuel pressure is adjusted according to the 
throttle (air) valve position. 

NOTE 

e Initial movement of the throttle from the full 
open position will not reduce manifold pres-
sure appreciably due to the characteristics 
of the throttle (air) valve. · ·However,- this 
throttle movement will reduce fuel flow ap-
proximately 3/4 gal/hr and cause an EGT 
rise of approximately· two small increments. 

• Advancing the throttle rapidly at low engine 
RPM may meter too much fuel to the engine, 
causing flooding and failure to accelerate. 

The mixture lever is connected to a pressure control-
ler that determines how much pressure from the 
engine-driven fuel pump (and auxiliary fuel pump, if 
operating) reaches the throttle control unit. The mix-
ture control is used to set maximum power and climb 
power fuel flows according to altitude. It is also 
used, with the EGT gage, to set precise fuel flows for 
cruising flight. 

NOTE 

The mixture control is the sole means of cor-
recting fuel mixture for altitudes above sea 
level. 

ENGINE STARTING. 

The continuous-flow fuel injection system will start 
spraying fuel in the intake ports as soon as the 
throttle and mixture controls are opened and the 
auxiliary pump is turned on. If the auxiliary pump is 
turned on accidentally while the engine is stopped, 
with the throttle open and the mixture rich, solid fuel 
will collect temporarily in the cylinder intake ports, 
the quantity depending on the amount of throttle open-
ing and the length of time the pump has been operating. 
If this happens, it is advisable to wait a few minutes 
until this fuel drains away before starting the engine. 
To avoid flooding, be sure you are ready to crank the 
engine as soon as a fuel flow of eight to ten gal/hr is 
obtained, and the auxiliary fuel pump switch has been 
turned off. · 

Engine mis-starts characterized by weak, intermit-
tent £iring followed by puffs of black smoke from the 
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exhaust" are caused by or flooding. 
This sitUation is more apt to develop in hot weather, 
or when the engine is hot. · If it repeat the 
starting routine with the throttle approximately one-
half open, the mixture in idle cut-off and the auxil-
iary pump off. As the engine fires, move the mix-
ture to full rich and decrease the . throttle to idle. 

Engine mis-starts characterized by sufficient power 
to take the engine away from the starter but dying in 
three to five revolutions are the result of an exces-
sively lean mixture after the start and can occur in 
warm or cold temperatures. Repeat the starting pr.o-
cedure, but allow additional priming thne with the 
auxiliary fuel pump switch on HI momentarily for a 
richer mixture while cranking. 

ENGINE RUNUP. 

If the magnetos do not check properly, and either 
carbon or lead spark plug fouling is suspected, the 
following procedure may improve the condition. 

1. Throttle- 2000 RPM. 
2. Mixture - LEAN UNTIL RPM DROPS TO 

, 1900 RPM; HOLD FOR APPROXIMATELY 
- ONE MINUTE. 

3. Mixture - RICH. 
4. Throttle - 1800 RPM; RECHECK MAG-

NETOS. . . 
' . } 

If the fouling condition is not corrected, position the. 
aircraft to permit full power runup and proceed as 
follows: 

5. Throttle- FULL OPEN. 
6. Mixture - RICH; HOLD FOR APPROXI-

MATELY ONE MINUTE. 
7. Throttle - 1800 RPM; RECHECK MAG-

NETOS. 

CLIMB. 

The fuel flow indicator and climb placard should be 
used for maximum petformance climb. N()rmal 
climb at 2600 RPM above 5000 feet MSi. should be 
conducted at one gal/hr less than placard value. 

,. ' 

CRUISE. 

Leaning schedules should be followed closely at all 
times. Excessively lean mixtures will cause high' 
cylinder head temperatures and can lead to perman-
ent engine damage. Excessively rich mixtures can 
cause spark pli,ig fouling, which is an accumulation of 
lead or carbon deposits that may cause misfiring or 
shorting across the spark plug electrodes. After 
each hour of cruise operation, lead fouling may be 
retarded by slowly increasing each engine power 
setting 3 to 5 inches Hg for two miirutes, or if. cruise 
operation is performed at lean mixture, operate each 
engine for two minutes with the mixture rich. 
Normal cruising is accomplished using between 65-
75% rated power. For normal operation, each engine 
should be leaned to best power mixture which is one 
gal/hr richer than best range mixture. This tech-
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nique assures normal engine operating temperatures 
and should improve engine life. The best range mix-
tures shown ln Appendix. I are to be used only when 
range is of utmost importance. The exhaust gas tem-
perature gage (EGT) is a more accurate means of 
leaning and should be used in selecting the• most de-
sirable fuel-air mixture for cruising flight at power 
settings of less than 75%. To obtain best power 
(normal operation) after reaching peak EGT, enrich 
the mixture until the EGT indicates four small incre-
ments (56° C) less than peak temperature indication. 
When maximum range is of utmost importance, use 
best range procedures; i.e. , enrich the mixture until . 
the EGT indicates one and one-half small increments 
(2 i ° C) less than peak indication. The 
best range mixture will produce a ten percent increase 
in range over the best power mixture setting while in-
curring a one knot loss in TAS. 

Operation at peak EGT is prohibited for nor-
mal continuous operation. Continuous opera-
tion on the lean side of peak EGT or within 
one increment (14 ° C) of peak EGT is prohibited 
as severe internal engine damage can occur. 
Mixture controls must be reset using EGT any-
time changes in altitude or power settings are 
varied. 

NOTE 
e Manually aligning the EGT indicators after 

leaning will serve to provide a ready refer-
ence. 

• Due to differences in engine mounting and ram 
air effects, the rear engine fuel flow will 
indicate approximately 1/2 to one gal/hr 
higher than the front at the same power and 
mixture setting. 

The internal location of the induction air bOx and fil-
ter should preclude the possibility of ice covering the 
induction air filter. However, in the event of induc-
tion filter icing, engine suction will open the induction 
alternate air valves. and permit air from the engine 
compartment to enter the induction system. 

PROPELLERS. 
The propeller governor will maintain a constant set-· 
ting as determined by the propeller lever if the 
power/airspeed conditions will cause the propeller 
to increase to that setting. 

NOTE 

At low power/low airspeed conditions, the 
propeller will "come off the governor", and 
will not respond to propeller lever movement. 

All throttles and propeller lever movement should be 
smooth to avoid propeller surge. 



The front propeller can be unfeathered to obtain wind ... 
mill hydraulic pressure to extend the landing gear. 
Unfeaijlering should be accomplished at 95 KIAS or 
above to ensure prompt windmilling. Airspeed should 
be maintained such that 100.0 RPM minimum is sus-
tained and refeathering will be assured. This pro-
cedure should not be attempted if the engine has been 
shut down for oil system failure, internal failure, or 
loss of oil pressure. If selected, this procedure 
should be performed prior to beginning the approach 
for landing. 

NOTE 

If the engine is shut down for an extended 
period, the propeller unfeathering accumu-
lator may not retain sufficient pressure to 
unfeather the propeller. 

FUEL SYSTEM. 
The fuel quantity indicating system must be read in 
stable level flight, and crosschecked with fuel flow 
versus elapsed time computations. To preclude 
·leaving usable fuel in the auxiliary tanks, they should 
-be used until the engine being fed begins to lose fuel 
pressure and/or fails. 

With low quantities (approximately 1-4 gallons) in the 
auxiliary tanks, nose low attitudes can cause 1ual 
engine failure. Main tanks should be used for descent. 

NOTE 

When running auxiliary tanks dry, do not let 
the nose drop when an engine fails, as the 
other engine may also fail. 

ELECTRICAL SYSTEM. 
ALTERNATOR LOAD SHARING. 

The alternators are the self-limiting saturable type, 
which will not produce more than their rated output 
of 60 amps. The alternator will maintain the voltage 
regulator preset value up to an output of approximately 
50 amps. As the load increases above 50 amps, the 
voltage will continue to decrease, so as to limit. alter-
nator output to 60 amps. 

Voltage regulator settings may vary up to 1/2 volt. 
If this variance occurred with a total load of less 
than 50 amps, no load sharing would occur. If the 
load was increased above 50 amps, the lower-regu-
lated alternator would begin to share the load when 
the higher-regulated alternator voltage had decreased 
1/2 volt. 

During erigine runup, check a low-output alternator 
by retarding the throttle of the engine with the high-
output alternator. 

During single alternator operation, reduce the elec-
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trical load to less than 50 amps to ensure normal 
voltage is maint.ained in the electrical system. 

ALTERNATE STATIC PRESSURE 
SOURCE VALVE. 
An alternate static pressure source valve is installed 
in the static system for use when the external static 
sources are malfunctioning. This valve also permits 
partial draining of condensate from the static lines. 

If erroneous instrument readings are suspected due to 
water or ice in the static pressure lines, the alternate 
static pressure source valve should be opened. Since 
this valve vents to the static pressure in the cabin, the I 
airspeed indicator and altimeter will show slightly 
different readings than normal. 

Errors induced in the airspeed indicator and alti-
meter are variable, and depend upon the positions of 
cabin heating and ventilating controls and cabin win-
dows. With all cabin windows closed and the heat-
ing and ventilating controls off, the airspeed indica-
tor and altimeter will indicate higher than normal 
due to the venturi effect of airflow about the cabin 
area reducing cabin pressure below actual outside 
air static pressufe. However, if the ram air vents 
are opened and cabin heat and defrosting is turned 
on with all cabin windows closed, the airspeed indi-
cator and altimeter will indicate lower than actual 
due to a ram air effect in the cabin. In either case, 
the accumulative error will not be greater than 10 
KIAS and 50 feet of altitude. Opening the cabin win-
dows (i.e., .Pilot's foul-weather window) will reduce 
the error to less than 5 KIAS and 25 feet of altitude. 
Fly an indicated .airspeed 5 KIAS above normal ap-
proach airspeeds and reduce the ram air effect into 
the cabin by shutting off the heating and ventilating 
system and opening a cabin window if practical to 
reduce error. Recognize the possibility of as much 
as .a 10 KIAS and 50 feet altitude error when flying 
an approach. 

NOTE 

Airspeed and altitude corrections vary 
greatly from aircraft to aircraft. 

BRAKE OPERATION. 
Proper brake operation will materially reduce main-
tenance and minimize accidents due to brake failure. 

Taxiing should be accomplished using the minimum 
amount of brake necessary to supplement nose wheel 
steering. Proper use of nose wheel steering, and 
control of taxi speeds will permit practically all 
ground operations to be accomplished with little, if 
any, excessive braking action. Normal landings can 
be executed using little or no braking if the flaps are 
left down throughout the landing roll and the nose 
wheel is held off the ground as long as possible. 
During short field landings or in emergencies, 
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pressure should be applied lightly at high -speeds and 
increased smoothly as the ·aircralt :.slows down. 
Abrupt heavy braking can cause the tires to skid with 
a resulting loss in effectiveness. This would, ob-
viously, also cause excessive brake and tire wear 
and may even result in tire failure. Should maximum 
braking effectiveness be desired immediately after . 
touchdown, the nose wheel should be lowered to the 

-4 
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runway and the flaps fully retracted before heavy 
braking is applied. .. Although no brake heating prob-
lems have been encountered, if the brakes are hot 
due to improper or excessive operation, the parking 
brake should not be applied until the brakes have cool-
ed down. The peak wheel temperature occurs about 
five minutes after brake use. 

® . . 
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WO DO CREW OUT/ES 

TABLE OF CONTENTS. 
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Passenger Briefing Requirements ----------- 8-1 
Passenger Briefing Guide ------------------- 8-1 

PASSENGER BRIEFING REQUIREMENTS. 
Whenever the mission includes the transport of per-
sonnel, the passengers will be briefed in accordance 
with the Passenger Briefing Guide in this section. 
The pilot will explain those actions that will be expect-
ed and permitted of the passenger(s) and emphasize 
the fact that the passenger(s) will not interfere with 
aircraft controL 

PASSENGER BRIEFING GUIDE. } 

PREDEPARTURE BRIEFING. 

The pilot in command will ensure that the passenger(s) 
are briefed on the use of all survival equipment avail-
able on the flight and all survival equipment that may 
be worn is fitted properly. A pre-departure b,riefing 
will be accomplished prior to starting engines and will 
include: 

1. Name of pilot in command. 
2. Destination. 
3. Estimated time of departure. 
4. Intended flight route/altitude. 
5. Estimated time enroute. 
6. Estimated time of arrival. 
7. Operation of emergency exits. 

8. Canopy breaking tool operation. 
9. Parachute operation. · 

10. Bail-out/ground egress sequence. 
11. Warning signals. 
12. Crash landing position. 
13. Fire extinguisher/first aid kit. 
14. Act only on the instructions of the pilot 

in command. 
15. Passenger will not. interfere with aircraft 

controls. 
16. No smoking during ground operation, takeoff, 

or landing. 
17. Ensure passenger(s) properly strapped in 

and seat adjusted. 
18. Interphone and communications operation. 

ARRIVAL BRIEFING. 

When the descent is begun to the destination airport, 
. the passenger(s) will be briefed as follows: 

1. Destination. 
2. Expected arrival time. 
3. No smoking. 
4. Seat belts checked secure. 

OVERWATER BRIEFING. 

Life preservers are required for flight where any 
part is conducted outside gliding distance of land. 
The following additional briefing items will be cover-
ed for overwater flights: 

1. Emergency equipment. 
2. Ditching procedures. 
3. Operation of life preservers. 

8-1/(8-2 blank) 
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ALL WEATHER OPERATION 

TABLE OF CONTENTS. 
Page 

Introduction 9-1 
Instrument Flight Procedures ---------'------- 9-1 
Turbulence and Thunderstorms --------------- 9-5 
Night Flying Procedures --------------------- 9-5 
Cold Weather Operations --------------------- 9-5 
Runway Conditions Reading (RCR) Wet Runway-- 9-7 
Hot Weather Qperations ---------------------- 9-8 

INTRODUCTION. 
This section discusses special all-weather proce-
dures· and techniques which either emphasize or add 
to procedures and techniques presented in Se}tions 
II and m. 

INSTRUMENT FLIGHT PROCEDURES. 
Althotigh this aircraft is adequately equipped for in- ' 
strument flying, it is not designed for complete all 
weather operations. The lack of de-icing equipment 
imposes a serious handicap when flying in precipi-

1 tation. Use pitot heat when operating in visible 
moisture. Forward visibility iS extremely poor when 
landing in moderate to heavy rain, and turbulence 
associated with thunderstorms may cause structural 
damage due to the diffictilty encountered in controlling 
the aircraft. The aircraft has the same stability and 
flight characteristics during instrument flight as when 
flown under visual conditions. 

I WARNING! 
The anti-collision light should be turned off 
during flight through actual instrument con-
ditions. With the light on during instrument 

- conditions, the pilot could experience spatial 
disorientation as a result of rotating reflec-
tions of the light against clouds or the propel-
ler. In addition, the light would be ineffective 
as an anti-collision light, since it could not be 
observed by pilots o.f other aircraft. 

!WARNING I 
The alternators should be checked before 
entering instrument conditions and checked 
every 15 minutes while flying in instrument 

meteorological conditions. It is important 
that alternator malfunctions be detected as 
soon as possible. An undetected loss of both 
alternators will cause battery depletion and 
a resultant total electrical failure; the time 
period being dependent upon the electrical 
load and battery condition. If both alterna-
tors are lost, the electrical load must be 
reduced immediately by first turning off the 
equipment producing the highest battery 
drain, such as landing or taxi lights. 

INSTRUMENT TAKEOFF. 

Complete the noz:mal Taxiing and Before Takeoff 
checks. Select the appropriate navigational aids to 
be used for the departure, and set all navigational 
instruments and switches as required. Align the air-
craft with the runway,. and check the heading indica-
tor against the runway heading. 

Takeoff procedures are essentially the same as for a 
visual takeoff. Maintain directional control by use of 
nose wheel steering and rudder throughout the takeoff 
roll. Using normal rotation airspeed, rotate the air-
craft smoothly to a takeoff attitude (4 bar widths). 

!WARNING I 
During adverse weather conditions with 
limited visibility and no visual horizon, 
a takeoff attitude of less than 3 bar widths 
could result in a gradual descent until 
impacting the ground. This is due to 
acceleration and pitch errors in the 
attitude indicator. 

As the aircraft leaves the ground, maintain the takeoff 
attitude until the- altimeter and vertical velocity indi-
cator show a definite climb; then retract the gear and 
flaps and intercept the desired climb airspeed. Turns 
immediately after takeoff should be delayed until an 
airspeed of at least 100 KIAS has been attained. 
Climbing turns shruld be made at a standard rate (3° 
per second). Do not exceed.30c of bank • 

INSTRUMENT CRUISING FLIGHT. 

Instrument cruise procedures do not differ from nor-
mal visual flight procedures. Turns should be made 
at a standard rate (3° per second). Do not exceed 
30° of bank. 
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Precision Approach (Typical) 

ENTRY /DOWNWIND 
1. AffiSPEED - CRUISE 
2. DESCENT CHECKLIST -

COMPLETE 

Figure 9-1. 

9-2 

LANDING ASSURED 
FLAPS - AS REQUIRED 
BEFORE LANDING 
CHECKLIST - COMPLETE 

MISSED APPROACH 
ESTABLISH MISSED APPROACH ATTITUDE. 
USE NORMAL PROCEDURES. 

---.... 

' 



VOR/NDB Approach 

PRIOR TO INITIAL APPROACH FIX 
AIRSPEED- CRUISE 
DESCENT CHECKLIST - COMPLETE 

Figure 9-2. 

T.O. 1L-2A-l 
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1. 
2. 

TACAN Approach (Typical) 

LANDING ASSURED 
FLAPS - AS REQUIRED 
BEFORE LANDING 
CHECKLIST - COMPLETE 

MISSED APPROACH 
ESTABLISH MISSED APPROACH ATTITUDE. 
USE NORMAL GO-AROUND PROCEDURES. 

Figure 9-3. 



HOLDING. 

The recommended holding airspeed is 120 KIAS. 
Complete the Descent checklist prior to starting the 
approach procedure. 

INSTRUMENT APPROACH. 

I The aircraft is an Approach Category A aircraft. If 
approach is flown above 91 KIAS, higher category 
minimums apply. Prior to glide slope interception 
or final approach fix, establish final approach air-
speed. When landing is assured, use flaps as re-
quired. 

CIRCLING APPROACH 

W?ile maneuvering during a circling approach, main-
tam base leg airspeed commensurate with the flap 
setting as depicted in figure 2-3. 

MISSED APPROACH. 

Missed approaches will be accomplished in accor-
dance with normal go-aroWld and instrument takeoff 
procedures. 

SINGLE-ENGINE APPROACH. 

Maintain a minimum of 85 KIAS on all single-engine 
approaches until the landing is assured. If tqe field 
has a high density altitude and very low 
consideration should be given to a gear-up approach 
and landing to enable a go-around if weather prevents 
landing out of the approach. Fot single-engine oper-
ation, refer to Section m. 

"·' · 

!WARNING I 
• Aircraft control should not be compromised 

during emergency gear extension in IMC. 

• Depending on aircraft gross weight, configur-
ation, airspeed, altitude, and ambient condi-
tions, a single-engine go-around may not be 
possible. 

AND THUNDERSTORMS 

5' ,}! 
1 i' I '-> 'Flights through thunderstorms or other areas I of severe turbulence must be avoided when-

& ; ever possible. Maximui:n use of weather 
forecast facilities and air or ground radar to 
aid' in avoiding thunderstorms and turbulence 
are essential. 

NOTE 
In areas, winds flowing perpen-
dicular to a ridge line can create moderate 
to severe turbulence on the lee side. Winds 
in excess of 2 5 knots can create down draft 
velocities of up to 3000 feet per minute which 
can exceed aircraft performance capabilities. 

T.O. 1L-2A-1 

If a thunderstorm or turbulence . cannot be avoided 
the following proc.edures should be followed: ' 

1. Attitude: The key to proper flight technique 
through turbulence is attitude. Both pitch and bank 
should be controlled by reference to the attitude indi-
cator. Do not change trim after the. proper attitude 
has been established. Extreme gusts will cause large 
attitude changes. · Use smooth and moderate elevator 
and aileron control to re-establish the desired atti-
tude. To avoid overstressing the aircraft, do not 
make large or abrupt attitude changes. 

2. Airspeed: Adjust power to establish a speed 
of 1 3 0 K I A S. Trim the aircraft for level flight at 
this speed. Severe turbulence will cause large and 
rapid variations in indicated airspeed. Do not chase 
the airspeed. 

3. Power: Set power as required to maintain 
the desired penetration airspeed. · 

4. Altitude: Severe vertical gusts may cause 
appreciable altitude deviations. Allow altitude to 
vary. Sacrifice altitude to maintain the desired atti-
tude. Do not chase the altimeter. 

NIGHT FLYING PROCEOQ.RES. 
Night flights are closely related to"instrument flight 
in many points of technique. Take-off, climb and .. 
landing will require instrument reference whenever 
visual orientation becomes uncertain. Before each 
night flight, check the following items: 

1. Navigation lights -CHECK OPERATION. 
2. Landing and taxi lights -CHECK OPERA:-

TION. 
3. Instrument lights -CHECK OPERATION. 
4. Map light - CHECK OPERATION. 
5. Dome light- CHECK OPERATION. 
6. Flashlight- CHECK AVAILABILITY AND 

OPERATION. 

COLD WEATHER OPERATIONS. 

I WARNING! 

• Do not fly the aircraft into known icing 
conditions.' 

• With moderate accumulation of ice, the 
stall warning system may be inoperative 
due to ice immobilizing the stall warning 
vane. This can occur with the pitot heat 
on if the rate of ice accumulation is rapid. 

When very cold temperatures are anticipated, an ex-
ternal pre-heater should be used prior to starting if 
warm hangar space is not available. In extremely 
cold ( -20°C and lower) weather, the use of an exter-
nal pre-he.ater and an external power source are re-
commended to reduce wear and abuse to the engine 
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and the electrical system. If a pre-heater is not 
available, the oil should be drained and the battery re-
moved. Both the oil and the battery should be stored 
in a warm area until they are required. During let-
down, obserVe engine temperatures closely and 
carry sufficient power to maintain the temperatures 
in the recommended operating range. 

BEFORE ENTERING THE AIRCRAFT. 

1. All aircraft surfaces.- CHECK ICE, SNOW, 
AND FROST .REMOVED. 

I WARNING! 
A takeoff should not be attempted with ice, 
snow, or frost on the aircraft surfaces . 

2. Control surface drain holes- CHECK FOR 
ICE. 

3. Static ports - FREE OF VISIBLE MOISTURE. 
Static ports could freeze over causing erro-
neous instrument indications. 

4. Landing gear struts - CHECK FREE OF ICE. 
5; Engine preheating - AS NECESSARY. 
6. Tires- CHECK NOT FROZEN TO GROUND 

OR CHOCKS. 
7. Check that parking brakes were not left on, 

and that picks and discs are free of ice. 
8. External power - CONNECTED. 

BEFORE STARTING ENGINES. 

If the aircraft has been stored in a warm area or ex-
ternal preheating has been utilized, normal Before 
Starting procedures should be used. 

NOTE 

A 400, 000 BTU /HR eXternal heater ducted 
into the engine compartment will provide 
sufficient preheat to facilitate engine start-
ing. The time and temperature require-
ments are as follows: 

5 minutes at -l5°C 
10 minutes at ...:30°C 

:. 15 minutes at -45°C 

However, if the aircraft has been exposed for a con-
siderable length of time cir preheating is not avail-
able, the following procedures are 

9-6 

NOTI 
Prior to starting in cold weather, it is ad-
visable to pill the propeller through several 
times by hand to ''break loose" or ''limber" 
the oil, thus conserving battery energy. 

I WARNING! 
Ensure that th'e magneto switches are off. 
The propeller should be pulled through in the 
opposite direction to the normal direction of 
rotation so that the magnetos and their assoc-
iated impulse couplings wUl not be engaged. 

} 

This will prevent inadvertent engine starting 
should there ·be a malfunction in the magneto 
grounding leads. 

1. At femperatures doWn to 5°C, starting can 
be expedited by maintaining a fuel flow of 8 to 10 
gallons/hour for 3 to 6 seconds during normal start-
ing procedures • 

. 2. At temperatures between -20°C and 5°C, 
use 3 to 6 strokes of the manual primers between 
steps 2 and 3 of the normal starting procedure • . Use 
an additional 1 or 2 strokes as the engine starts. At 
temperatures below -20°C, additional priming may 
be necessary. 

NOTE 

If the engine fails to start in the first few 
attempts or if engine firing diminishes in 
strength, it is probable that the spark plugs 
have been frosted over. In this event, move 
the mixture to idle cut-off and the throttle 
to idle and crank the engine for 10 to 15 
seconds. If the plugs fail to heat up enough 
to defrost themselves with this method, .. 
remove the plugs and apply heat directly or 
apply preheat to the engine itself. 

AFTER STARTING ENGINES. 

The cowl flaps should be closed after engine start to 
facilitate engine warmup. A minimum of lOQO RPM 
may be required to acquire and maintain normal en-
gine operating temperatures. The defroster knob 
should be pulled to the full ON position and the Cabin · 
heat knobs turned to HOT. This will preclude the 

· possibility of the windshield fogging or collecting 
frost during takeoff. After takeoff, adjust heat and 
defrost as necessary. 

In extremely cold weather, no oil temperature indi-
cation in the green arc need be apparent before take-
off. After a suitable warm-up period (2 to 5 minutes 
at 1000 RPM), ·with cylinder head temperature show-
ing above 93° C, the engines are ready for take-off 
providing that they accelerate smoothly and the oil 
pressure is normal and steady within the normal 
operating range. 

T A XI/TAKEOFF. 

Caution should be exercised during ground operations 
under low RCR conditions because the aircraft will 
easily skid during turns. During the takeoff roll, 
avoid directional control problems associated with 
over-correction (fishtailing). 

DURING FLIGHT. 

After takeoff from a snow or slush covered runway, 
recycle the landing gear once or twice to prevent the 
landing gear from freezing in the up position. 

During cruise, actuate the fuel selector valve controls 
periodically to assure they have not frozen. 

-.. . 



NOTE 

It is recommended that only one fuel selector 
· be positioned to the auxiliary fuel tank at 
any time because of the susceptibility of the 
fuel valves to freeze in position. 

fcAUT.ION\· 
• At temperatures below -20°C, oil pressure 

indication problems such as sluggish, slow 
response, erratic operation and inaccurate 

may be encountered. 

'J \o · · ·c 1 in temperatures below -15 cou d 
L:.J cause the oil in the oil coolers to congeal 
',/ and/or freeze which could result in lower 

engine oil temperature or pressures. 
Flight may be continued as long as normal 
oil pressure is maintained. 

In the event that icing conditions are inadvertently 
encountered, take immediate action to remove your-
self from the icing condition. 

!WARNING! 
.The accumulation of any type of ice on the 
windshield will immediately restrict for-
ward visibility to near zero. 

Until the icing condition has been eliminated or until 
further icing is no longer anticipated, accoiJlplish 
the following: 

1. Insure the pitot heat is turned on. 
2. Exercise the propellers 400 to 500 RPM as 

necessary to remove any possible ice ad-
hering to the propellers. 

3. Cabin heat knobs - FULL Har. 

NOTE 
Turning the cabin heat knobs FULL HOT pro-
vides maximum air flow as well as highest 
temperature for defrosting. Any other posi-
tion of the cabin heat knobs restricts the air 
flow and lowers the air temperature for de-
froster operation. 

4. Defrost knob -FULL OPEN. 
5. Cabin air knobs - AS REQUIRED. 

LANDING. 

If a landing is to be made with ice on the aircraft, set 
wing flaps at 1/3 down for ice accumulation of 1 inch 
or less. With heavier ice accumulations, approach 
with flaps retracted to ensure adequate elevator effec-
tiveness in the approach and landing. 

Approach at 85 to 95 KIAS with 1/3 flaps and 95-105 
KIAS with flaps retracted, depending on the amount 
of ice accumulation. If ice accumulation is unusually 
large, decelerate to the planned approach speed while 
in the approach configuration at an altitude high enough 
to permit recovery in the event of an inadvertent stall. 

T. 0. 1L-2A-l 

Land in a level attitude using power as required to 
control rate of descent prior to touchdown. 

Missed approaches should be avoided if possible be-
cause of severely reduced climb capability. However . 
if a go-around is mandatory make the decision much' 
earlier in the approach than' normal. Apply maximum 

an? maintain 95 KIAS while retracting the flaps 
m small mcrements. Retract the landing gear after 
immediate obstacles are cleared. 

Caution must be exercised if ice has remained on the 
windshield, restricting visibility for landing and taxi. 

RUNWAY CONDITIONS READING 
(RCR) WET RUNWAYS. 
The Runway Condition Reading (RCR) is an indication 
of the expected braking performance of the aircraft. 
All charts involving stopping distance are based on 
an RCR value of 23 for a DRY pavement 
Wet runway surfaces will inc-rea.Se the stopping dis-
tance. 

RCR values can ONLY PROVIDE AN APPROXI-
MATION of the required stopping distance for 
the aircraft. . 

Wet RCR values are valid only when hyctroplaning 
DOES NOT occur. IF HYDROPLANING OCCURS, 
IT IS NOT POSSIBLE TO PREDICT THE ACTUAL 
STOPPING DISTANCE. The potential for hydro-
planing becomes significant when RCR values drop 
below 12. The rubber buildup on the touchdown 
areas of the runway will reduce the braking efficiency 
of the aircraft on wet runways. The ground roll AP-
PROXIMATED by the RCR charts after applications 
of the RCR correction factor is based on that portion 
of the runway between the two touchdown areas. In 
situations where the estimated landing roll will in-
clude the touchdown area at the opposite end of the 
runway, speed should be reduced as much as possi-
ble before entering this area, since less traction for 
braking can be expected. The depth of the water may 
vary at different locations on the runway. Water 
depth on runway surfaces is influenced by the drainage 
characteristics and texture of the pavement surface. 

HYDROPLANING. 

When the aircraft lands or takes off on a wet or damp 
runway, hydroplaning may be encountered. Hydro-
planing is a condition where the aircraft tire is either 
partially or totally supported by a thin layer of water 
or slush covering the runway surface. If hydroplan-
ing occurs, the pilot may have difficulty stopping the 
aircraft and/or maintaining directional controL 

There are three types of hydroplaning: dynamic, vis-
cous, and reverted rubber. Dynamic hydroplaning 
will occur at high ground speeds and water depths as 
small as 0. 10 inch. Given the necessary speed, tire 
pressure, and water depth, hydroplaning will occur 
and continue until the aircraft speed is reduced to a 
point that the water pre5sure between the tire and 
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runway no longer equals the tire pressure. At this 
point, tire spin up will begin and traction will in-
crease. For viscous hydroplaning to occur, a slight-
ly different situation is required. A much thinner 
water film (0. 03 inch) will cause viscous hydroplaning 
to occur on smooth runway surfaces at ground speeds 
lower than those in the dynamic situation. This type 
of hydroplaning may perpetuate itself at low speeds if 
the thin water pressure .is not broken by an irregular 
surface. In this type of hydroplaning (as with dynamic 
hydroplaning), there is very little the pilot can do ex-
cept to maintain directional control and decelerate 
with aerodynamic surfaces until the aircraft has 
slowed to a point where traction returns. The third 
type of hydroplaning, reverted rubber, is very much 
like a dry skid and can occur on a damp runway with 
no visible standing water. Reverted rubber hydro-
planing is caused by the tremendous heat from over-
braking; the tire rubber changes properties and closes 
the tire grooves, trapping the moisture under the tire, 
and reducing the contact with the pavement. However, 
proper braking procedures can essentially prevent 
this type of hydroplaning. 

SUMMARY OF HYDROPLANING FACTORS. ') 

Hydroplaning is a phenomenon with many variables . 
. Certain factors should be considered when planning 
a takeoff or landing on a wet or damp runway. 

1. Tires approaching the wear limits are more 
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likely to hydroplane than new tires • . Also, _if the tire 
pressures are low, hydroplaning will occur at a lower 
speed. 

2. Avoid immediate application .of the brakes · 
aiter touchdown to allow full wheel spin up. 

3. If hydroplaning conditions exist, it is impor-
tant that the aircraft be properly aligned with the run-
way at touchdown. If not, the loss of directional con-
trol and braking efficiency will increase the· possibility 
of the aircrait veering off the runway. 

4. Crosswind components above the maximum 
saie velocities will cause the aircraft to drift lateral-
ly if hydroplaning occurs. 

5. The advantages of delayed landing or pro-
ceeding to an alternate airfield should be considered 
when hydroplaning potential is high. 

HOT WEATHER OPERATIONS. 
No particular problem in aircrait operation is pre-
sented by hot weather. Fuel vapor may cause the 
engine to die immediately after starting. If the en-
gine speed slows below 600 RPM, turn the auxiliary 
fuel pump switch to HI momentarily (one second) and 
retard throttle slightly. Repeat as necessary until 
the engine runs smoothly at 1200-1500 RPM. Ground 
testing should be complete 1>ut accomplished as 
quickly as possible to prevent engine overheating. 
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IN RODUCTION. 

This section summarizes performance data for the 
as based on the results of Category II flight 

which have been conducted at the Air Force 
Test Center, Edwards AFB, California. 

Thesie tests were conducted on a Model 0-2A in an 
configuration. 

All performance charts in this section are based on 
an aircraft equipped with four wing pylons and all 
normal communication and navigation antennas. 

The effect of stores on the performance of the air-
craft may be accounted for by using a total drag in-
dex for any desired stores configuration. The cor• 
rection for drag index is included in all level flight 
and climb performance charts. 

The following text contains a short discussion and 
sample problems for each of the charts in this Ap-
pendix. The discussion paragraphs and appropriate 
sample problems are arranged in the same order as 
the charts. The information in this Appendix may be 
used to complete the takeoff and landing data card 
described inSection ll . . 

DISCUSSION OF .CHARTS. 
DENSITY ALTITUDE CHART. 

A density altitude chart (Figure A-1) is provided to 
enable determination of the density altitude and the 
density factor that is used in computing true air-
speed. This chart uses pressure altitude (altimeter 
set to 29. 9a inches of mercury) and the outside air 
temperature (OAT) as shown by the example on the 
chart. 

Several charts in this section include a correction 
grid for non-standard temperatures. The standard 
temperature may be found from the density altitude 
chart by reading the temperature directly below the 
intersection of the standard temperature line and the 
pressure altitude. For example, at 6000 feet pres-
sure altitude, the standard temperature is 3 °C. 

AIRSPEED CALIBRATION. 

The airspeed calibration chart (Figure A-2) is used 
to convert indicated airspeed (lAS) to calibrated air-
speed (CAS) .and includes curves to show the effect of 
various flap settings. The landing· gear position has 
no effect on the airspeed calibration curve. 

EXAMPLE: Known: Indicated Airspeed= 140 Knots 
Find: Calibrated Airspeed = 136 Knots 

AIRSPEED CONVERSION. 

The airspeed conversion chart (Figure A-3) shows 
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the relationship between statute miles per hour and 
knots based on the factor, Knots =MPH x. 868. 

EXAMPLE: Known: Airspeed= 140 MPH 
Find: Corresponding Value (in 

Knots}= 122 

EXTERNAL STORES WEIGHTS AND DRAG 
NUMBERS. 

Figure A-4 shows the drag values, loaded weights, 
and empty weights of the various external stores that 
can be installed on the aircraft. 

Drag numbers in this. chart are shown for the loaded 
or empty configurations and reflect the relative drag 
of each store. Therefore, the effect of mixed stores 
or any number of stores may be obtained by adding 
the individual values. The total drag index (the sum 
of the drag numbers) is then used as a known factor 
in the performance charts. 

For example, four loaded LAU-59/A rocket launchers 
would have a total drag index of 84. This value, in 
conjunction with the corresponding gross weight with 
the stores installed, would be used to enter the charts. 

Drag index is included as a variable on all charts 
showing climb and level flight performance. Take-
off distances were determined for a drag index of 110. 
Since the effect of external drag of the stores is not 
significant at the low speeds associated with take-off 
performance, the distances .shown may be used for j 
any drag index. The landing distances-were deter-
mined for the clean configuration and therefore, the 
distances shown can be used for any stores config-
uration. 

TAKEOFF AND LANDING CROSSWIND CHART. 

The takeoff and landing crossWind chart (Figure· 
A-5) shows the maximum crosswind condition for 
which takeoff or landing is recommended. For 
landing, it is based on the maximum direct cross-
wind (25 Knots) under which a straight flight path can 
be maintained during a full-flap approach. This 
chart can also be used to resolve the reported wind 
conditions into headwind and crosswind .components 
for use in the takeoff and landing distance charts. 

EXAMPLE: Known: Landing Runway 18 
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Wind= 220° at 17 Knots, Gusts 
to 25 Knots 

Find: Is landing recommended? 
What are wind components? 

Solution: Angle between wind and run-
way is 220°-180° = 40°, Proceed 
along 40 ° wind line to 25 
Knots. This is well within the re-
commended area and landing is re-
commended. Proceeding vertically 
downward shows a crosswind com-
ponent of 16 Knots. To determine 
the headwind component, the steady 
wind velocity (17 Knots) should be 
used. Reading horizontally· across 
from the point at 17 Knots and a 40 o 

. -- - · - . .... .. . ______ _ 

wind angle shows a headwind com-
ponent o£13 KnotS • 

. . 1 

TAKEOFF AND LANDING CROSSWIND/ 
ASYMMETRIC LOAD LIMITATIONS. 

The takeoff and landing crosswind/asymmetric load 
limitations chart (Figure A-6) shows the maximum 
crosswind condition for which takeoff and landing is 
recommended when an unbalanced load exists on in-
board and/or outboard pylons. The chart values were 
determined by calculating the rolling moments due to 
the asymmetric loading, and balancing these moments 
with rudder and aileron inputs. If an unbalanced load 
exists on either of the outboard or inboard pylons, 
use the respective pylon line to obtain the maximum. 
crosswind value. If an unbalanced load exists on both 
the inboard and outboard pylons on the same wing, 
add the unbalance of the two pylons, and use the out-
board pylon line to obtain the maximum crosswind 
value. If an unbalanced load exists on the outboard 
pylon on one wing and on the inboard pylon of the 
opposite wing, subtract the unbalance on the outboard 
pylon from. the unbalance on the inboard pylon. Use 
the outboard pylon line to obtain the maximum cross-
wind value. 

EXAMPLE: Known: Pylon 1 = 100 Pounds 
Pylon 2 = 0 Pounds 
Pylon 3 = 200 Pounds 
Pylon 4 = 0 Pounds 

Solution: Subtract unbalance load of 
pylon 1 from unbalance load 
of pylon 3. 200-100=100 
pounds. From figure A-6, 
maximum crosswind is 13 knots. 

TAKEOFF GROUND RUN. 

The takeoff ground run chart (Figure A-7) is used to 
determine the ground run when the pressure altitude, 
outside air temperature, dew point, gross weight, 
and wind component along the runway are known. 
This chart also shows the effect of runway slope. 
The performance figures are based on 1/3 flaps and 
the recommended minimum run technique. 

EXAMPLE: Known: Outside Air Temperature= 15°C 
Dew Point = 40°F 
Pressure Altitude = 4000 Feet 
Takeoff Weight= 5000 Pounds 
Headwind = 20 Knots 
Runway Slope = 1% Uphill 

Find: Ground Run = 1110 Feet 

This distance is achieved at a takeoff speed of 70 
KIAS. 

TAKEOFF DISTANCE TO CLEAR A 50-FT OBSTACLE. 

Figure A-8 shows the relationship of total takeoff 
distance over a 50-foot obstacle versus the ground 
run distance. This chart should be used in conjunc-
tion with Figure A-7 which shows the ground run dis-
tance for various conditions. 



EXAMPLE:> Known: Ground Run = 1110 Feet (from 
Figure A-7) 

Find: Total Takeoff Distance to 
Clear a 50-Foot Obstacle = 

1980 Feet 

This performance is based on a speed of 73 KIAS at 
the 50,.foot height. 

TWIN-ENGINE CLIMB, TIME AND OIST ANCE. 

Figure A-9 shows the time required and distance 
traveled to take off at sea level and climb at the max-
imum rate-of-climb speed to various altitudes. This 
performance is based on the climb speeds shown in 
Figure A-10. 

EXAMPLE: Known: Gross Weight = 4500 Pounds 
Final Altitude = 10, 000 Feet 
Drag Index = 100 
Temperature = 15 °C Warmer 

than Standard 
Find: Time Required = 15 Minutes 

Distance Traveled = 26 Miles 

TWIN-ENGINE CLIMB, FUEL USED. 

The fuel used during a maximum performance climb 
may be obtained from Figure A-10. The conditions as 
noted on this figure also apply to Figure A-9. 

EXAMPLE: Known: Gross Weight = 4500 Bbunds 
Final Altitude = 10, 000 Feet 
Drag Index= 100 
Temperature= 15°C Warmer 

than Standard 
Find: Fuel Used= 8 Gallons 

This fuel used does not include a taxi and takeoff 
allowance. 

During climb, the engines should be leaned with alti-
tude in accordance with the maximum performance 
takeoff/climb settings as shown on Figure A-10. 

TWIN-ENGINE SERVICE CEILING. 

The twin-engine service ceiling (altitude at which the 
rate-of-climb is 100ft/min) can be determined from 
Figure A-ll based on gross weight, drag index, and 
outside air temperature. This chart is based on best 
rate-of-climb speeds as shown in Figure A-10. 

EXAMPLE: Known: Gross Weight= 4500 Pounds 
Drag Index= 100 
Temperature = 15 °C Warmer 

than Standard 
Find: Service Ceiling= 14, 600 Feet 

Pressure Altitude 

SINGLE-ENGINE MAXIMUM RATE OF CLIMB. 

The maximum rate of climb with the front engine op-
erating is shown in figure A-12. This is based on the 
rear propeller feathered and the gear and flaps up. 
The rate of climb with the rear engine operating and 
the front propeller feathered is approximately 70 fpm 
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greater than shown. 

This chart includes dew point temperature so that the 
effects of humidity can be determined. 

EXAMPLE: Known: Gross Weight = 4500 Pounds 
Drag Index =.'b · 
Pressure Altitude = 2500 Feet 
Temperature= l5°C Warmer 

than Standard 
Dew Point= 30°F 

Find: Rate of Climb = 60 fpm 
Best Rate-of-Climb Speed (from 

Table) = 87 KIAS 

SINGLE-ENGINE SERVICE CEILING. 

The single-engine service ceiling with the front en-
gine operating js shown in Figure A-13. This is 
based on the altitude at which the rate-of-climb is 
100ft/min with the rear propeller feathered and the 
gear and flaps up. The service ceiling with the rear 
engine operating and the front propeller feathered is 
approximately 2000 feet higher than shown. 

This cbart includes dew point temperature so that the 
effects of humidity can be determined. 

EXAMPLE: Known: Gross Weight = 4500 Pounds 
Drag Index = 0 
Dew Point= 30°F 
Temperature= l5°C Warmer 

than Standard 
Find: Service Ceiling= 1500 Feet 

Pressure Altitude 
Best Rate-of-Climb Speed (from 

Table) = 87 KIAS 

The engine should be leaned during the climb to the 
fuel flow values noted. 

LEVEL FLIGHT PERFORMANCE. 

The leve 1 flight performance chart (Figure A-14) can 
be used to determine the cruise speed and fuel con-
sumption for various power settings (engine RPM and 
manifold pressure), atmospheric conditions and 
gross weights. In addition, the percent power (based 
on 210 BHP per engine) can be Obtained from this 
chart. 

The fuel consumption is shown fol;" each engine based 
on a best range mixture setting which, by definition, 
is one gallon per hour (per engine) lower than the best 
power mixture. Best range mixture results in a 
speed within one Knot of the speed obtainable with 
best power mixture. The speeds recommended for 
long range operation (99% of maximum range) are 
noted on this chart, as well recommended speeds 
for maximum endurance. 

EXAMPLE: Known: Gross Weight= 5000 Pounds 
RPM= 2400 
Manifold Pressure = 22 Inches 

Hg 
Pressure Altitude = 5000 Feet 
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Temperature= l5°C Warmer 
than Standard 

Density Altitude = 6700 Feet 
Drag Index = 60 · 

Find: Percent Power = 61. 5% 
Fuel Consumption, Each En-

gine = 9. 4 Gal/Ur 
Fuel Consumption, Both En-

gines = 18. 8 Gal/Hr 
Calibrated Airspeed= 115 Knots 
True Airspeed = 127 Knots 

Although this chart is based on twin-engine operation, 
single -engine cruise speed (with the inoperative pro-
peller feathered) can also be determined. This can 
be accomplished by reading the chart at 50% of the de-
sired power, then subtracting 5 Knots if the rear en-
gine is operating, or 7 Knots if the front engine is op-
erating. These values compensate for the additional 
drag of the single-engine configuration. 

EXAMPLE: Known: Gross Weight= 4000 Pounds 
Density Altitude = 3000 Feet 
Power= 75% 
Drag Index = o 

Find: Speed with Front Engine Oper-
ating 

Solution: Divide % Power by 2 
(75/2 = 37. 5) 

Enter Chart at 37.5% power and De-
termine True Airspeed = 99 Knots · 

Subtract 7 Knots for a Final Speed 
of 92 Knots j 

This speed is based on fully opened cowl flaps on the 
operating engine. Slightly higher speeds would be ob-
tainable with a lesser cowl flap opening if permitted 
by engine cooling temperatures. 

LONG RANGE PROFILE. 

Figure A-15 shows the time required and fuel used 
for cruise at long range cruise speeds. The basic 
chart shows performance under no-wind conditions. 
The chart may also be used to correct for the effect 
of Wind by using Air Distance Traveled. 

Performance in this chart is based on a takeoff 
weight of 5000 pounds and a drag index of zero. A 
correction factor can be used to account for the effect 
of external stores on fuel used. 

The following example shows how the chart may be 
used to account for a headwind. 

EXAMPLE: Known: Desired Cruise· Distance = 500 
Miles 
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Cruise Altitude = 6000 Feet 
,,Wind = 15 Knots (Headwind) 

Find: ·,.Time Required and Fuel Used 
Solution: Read Chart to Determine 

Time with No Wind = 4. 2 Hours · 
Calculate A,verage Speed = 

500/4. 2 = 119 Knots 
Average Ground Speed = 

119'"15 = 104 Knots 

Air Distance Traveled = 
119/104 x 500 = 572Miles 

Enter Chart with 572 Air Miles 
Traveled and Find: 

Time = 4. 8 Hours 
Fuel Used = 81 Gallons · 

The example shown is for a drag index of zero. With 
a drag index of 100, the fuel used would be.increased 
to 93 gallons (1. 145 x 81 = 93). The Fuel Used fig-' 
urea in this chart include an allowance for takeoff and 
climb but not for reserve fueL 

LANDING DISTANCES. 

The landing distances chart (Figure A-16) shows the 
minimum landing roll and total distance required to 
clear a 50-foot obstacle, depending on the pressure 
altitude, outside air temperature, weight and Wind 
conditions. 

EXAMPLE: Known: Landing Weight= 4500 Pounds 
Pressure Altitude = 4000 Feet 
Outside Air Temperature= l5°C 
Wind = 20 Knots Headwind 

Find: Ground Roll = 470 Feet 
Total Distance to Clear a 50-

Foot Obstacle = 1150 Feet 

This performance is based on a final approach-speed 
of 77 Knots over the obstacle. Touchdown would be 
at 64 Knots. 

The performance figures on this chart are based on 
power-off and maximum braking in the landing roll 
which are required for maximum performance. 

EFFECT OF RUNWAY CONDITIONS (RCR) 
ON GROUND ROLL DISTANCES. 

When other than dry conditions exist on active run-
ways, the effect of the runway condition on landing 
distance may be accounted for by using Figure A-17. 
This figure shows the relative ground roll distance 
for various Runway Condition Readings (RCR). This 
number is determined (for the existing runway condi-
tions) with a decelerometer and, when available, is 
included in the teletype weather sequence. 

An RCR of 23 represents a normal, dry, hard sur-
face runway and therefore represents the runway 
conditions for the landing performance shown in Fig-
ure A-16. Other typical values of RCR are 12 for 
wet runways and 5 for icy runways. 

EXAMPLE: Known: Ground Roll = 800 Feet on a 
Dry, Hard Surface Runway 

RCR = 14 
Find: Distance = 1200 Feet (for 

RCR = 14) 

BASIC WEIGHT. 

Typical basic weight for the aircraft is 3226 pounds. 
This weight includes unusable fuel but does not in-
clude engine oil. The gross weight of the aircraft 
may be obtained by adding (1) engine oil, (2) usable 
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fuel, (3) personnel and (4) external stores or other 
payload. 

The following weights for oil (7. 5 pounds per gallon) 
and usable fuel (6 pounds per gallon) represent the 
maximum capacities for the aircraft. 

Engine Oil= 38 Pounds 
Main Fuel Tanks = 528 Pounds 
Main Fuel Tanks 

Plus Auxiliary Tanks = 732 PouQds 

These basic weights are typical and may be used for 
planning purposes. For a particular aircraft however, 
the specific basic weight should be obtained from DD 
Form 365C. 

TAKEOFF AND LANDING DATA CARD. 

A takeoff and landing data card is included in the 
Pilot's Abbreviated Checklist. The takeoff and land-
ing data entered on this card will provide a ready 

j 
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reference for review immediately prior to takeoff 
or landing. 

The performance data in this Appendix is based on 
maximum performance techniques for the takeoff or 
landing. A comparison of the distances from these 
charts with the known runway length will readily 
illustrate whether maximum performance or normal 
procedures should be used. 

For normal procedures, the indicated airspeeds are 
as follows: 

Takeoff Run = 75 Knots Takeoff 
Climb-Out= Accelerate to 100 Knots 
Landing Approach = 80 Knots Minimum 

with Full Flaps 

The specific airspeeds for maximum performance 
for various gr9ss weights are noted in Figures A-7 
and A-8 for takeoff and in Figure A-16 for landing. 

An example of a completed data card is shown on 
Figure A-18. This data is based on operation from 
a 3000-foot runway. 

A-5 



T.O. lL-211..-1 

•• 1. \ •.•• .:.. 

A-6 

18 

16 

14 

12 

10 

r.. 
0 8 
0 
0 ... 

6 

4 

2 

0 

-2 

Density Altitude Chart 

EXAMPLE 

IF AMBIENT TEMPERATURE IS -15"C AND PRESSURE 
ALTITUDE IS 6000 FEET, THE DENSITY ALTITUDE IS 
4000 FEET AND _1_ IS 1. 06. 

ff 
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Figure A-1. 
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Date: December 1968 

Airspeed Calibration 
Out of Ground Effect 

Data Basis: FLIGHT TEST (AIR FORCE) 
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Figure A-2. 
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Airspeed Conversion 
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External Stores 
We.ights And Drag Numbers 
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BASIC AIRCRAFT DRAG NUMBER = 0 WITH FOUR PY..LONS 
A TOTAL DRAG INDEX OF MORE THAN 110 IS NOT RECOMMENDED 

WEIGHT (LBS) MUNITION DRAG NUMBER 
SYSTEM 

EMPTY LOADED TYPE QTY WT. EA. EMPTY LOADED 
I 

SUU llA/ A Gun Pod 245 325 ---- ---- ---- 19 19 

2. 75 FFAR 
21 * LAU-59/A Rocket Launcher 51. 5 198 M-151 7 13 21 

M-156 

LAU-68A/A and LAU-68B/A 2. 75 FFAR 
21* 67 214 M-151 7 13 21 Rocket Launchers M-156 

LUU -1/B and LUU -5/B Markers ---- 26 ---- ---- ---- ---- 5 . 
MK-6 MOD 3 Marker ---- 16 ---- ---- ---- ... ---- 5 .. 
LUU-2/B and LUU-2A/B Flares ----} 30 ---- ---- ---- ---- 5 

AF/B37K() 80 ---- (SEE BELOW) 15 ----
AF/B37K() ---- ---- LUU-1/B 1 ea 26 ---- 20 

2 ea 26 ---- 25 

MK-6 MOD 3 1 ea 16 ---- 20 
2 ea 16 ---- -25 
3 ea 16 ---- 30 
4 ea 16 ---- 35 

" 

* 18 pounds for rocket with MK-1, MK-5, MK-61. 

Figure A-4. 
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Takeoff and Landing Crosswind Chart 

Date: December 1968 

Data Basis: FLIGHT TEST (AIR FORCE) 

0 

A-10 

5 10 15 20 25 30 

CROSSWIND COMPONENT - KNOTS 

NOTES: 

1. USE MAXIMUM GUST VELOCITY FOR DETERMINING CROSSWIND 
,. COMPONENT AND STEADY WIND VELOCITY FOR DETERMINING 

HEADWIND COMP9NENT. 

2. REFER TO FIGURE A-6 FOR CROSSWIND/ ASYMMETRIC LOAD 
LIMITATIONS DURING TAKEOFF AND LANDING. 

Figure A-5. 
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. Takeoff an.d Landing 
Crosswind/ Asymmetric Load Limitations 

Date: June 1977 

Data Basis: ESTIMATED 
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CROSSWIND/ASYMMETRIC LOAD VALUES ARE VALID AT 65 KIAS. 

Figure A-6. 
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Takeoff Ground Run 
:- Run 

D ate: December _1968 

D ata Basis: FLIGHT TEST (AIR FORCE) 
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-20 PRESSURE .-1- ALTITUDE NOTES: 
FEET 

-10 1. DISTANCES SHOWN ARE BASED ON A HARD 
SURFACE RUNWAY. FOR OPERATION FROM 

0 DRY SOD OR DRY LATERITE RUNWAYS IN 
tP GOOD CONDITION, INCREASE DISTANCES 

Mta 
10 "(' · 2. THIS CHART MAY BE USED FOR ANY DRAG 
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INDEX. 
3. FOR A NORMAL TAKEOFF AT SPEEDS 

HIGHER THAN SHOWN, _INCREASE GROUND 
RUN AS FOLLOWS: 

CHART VALUE f5 KIAS; ADD 25% 
CHART VALUE +10 KIAS; ADD 50% 

CONDITIONS: 
1. FLAPS 1/3 
2. 2800 RPM - FULL THROTTLE 

RUNWAY SLOPE 
} WIND - KNOTS PERCENT 
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Takeoff Distance To Clear A 50 Ft. Obstacle 

Date: December 1968 

Data Basis: FLIGHT TEST (AIR FORCE) 

E-< 

1000 

500 

1500 

z p 
0:: 

2000' g 
r;,:, 

2500 

3000! 

.OBSTACLE CLEARANCE 
SPEED 

GROSS WT. KIAS 

5000 73 
4500 69 
4000 66 

NOTE 
THIS CHART MUST BE USED IN 
CONJUNCTION WITH FIGURE A-7. 

J 
TOTAL DISTANCE TO CLEAR A 50 FT OBSTACLE - FEET 

1000 1500 2000 2500 3000 3500 
·1'a4 
, 

, 

Figure A-8. 
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T .,O. 1L-2A'.:1 

Tw!'n Engine Climb 
A-na Distance" 

Date: December 1968 

Data Basis: FLIGHT TEST (AIR FORCE} 

5000 

NOTE: 

PERFORMANCE SHOWN IS 
BASED ON MAXIMUM POWER. 
FOR NORMAL CLIMB AT 2600 
RPM AND 105 KIAS, INCREASE 
TIME BY 40% AND DISTANCE 
BY 60% 

4000 

50 IP: ·1" " '-<1?? 
40- ...:1 

30 
...:1 20 
0 

10 

0 30 
"'LDER 

20 "10 0 
.. 100 

-:?1lt 
f;] 
< ·. Ill 

40 :;:: 

A-14 

"i "' 
c f? 8 c' ...,. ..., !'"f >-( 

5)'4.>. 

·I . .. "ll . . . . ;i. . . .. I . 

Figure A-9 . 
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T.O. 1L-2A-1 

Twin Engine Climb 
Fuel Used 

Date: December 1968 

Data Basis: FLIGHT TEST (AIR FORCE) 

5000 

IZl 4800 
§ 0 
::::> 0 
0 0 
Ill 4600 
E-< 
::0 
Sl 4400 

IZl 
IZl 
0 4200 
0 

4000 

IZl 30 
z 4-: 
0 
..:I 
..:I 
{5 20 IZl 

IZl < Ill 
Q 
IZl 
IZl 10 ::::> 
..:I 
IZl 

0 
30 20 10 0 

TEMPERATURE DEVIATION 
FROM STANDARD - °C 

CONDITIONS: 
1. FLAPS AND GEAR UP 
2. 2800 RPM - FULL THROTTLE 
3. MIXTURE LEANED DURING CLIMB 

PRESSURE 
ALTITUDE 

S.L. 
4000 
8000 
12,000 

GAL/HR 
17 
15 
13 
11 

.. : 

0 g §> 
0 <::\ 
0 c ::: Q) .... 

0 

NOTES: 
1. ADD 2. 8 GALLONS FOR TAXI AND TAKEOFF ALLOWANCE. 
2. PERFORMANCE SHOWN IS BASED ON MAXIMUM POWER. 

FOR NORMAL CLIMB AT 2600 RPM AND 105 KIAS, INCREASE 
FUEL. USED BY 40% . 

BEST RATE OF CLIMB SPEEDS - KIAS 

WEIGHT PRESSURE ALTITUDE - FEET 

POUNDS S.L. 4000 8000 12,000 16,000 

5000 98 95 92 89 86 

4500 . 96 93 90 87 84 

4000 93 90 87 84 81 

Figure A-10 

A-15 



T.O. 1L-2A-·1 

Twin Engine . Service Ceiling 
. .-:.: ·:·;u: 

Date: December 1968 

Data Basis: FLIGHT TEST (AIR FORCE) 

20,000 

E-< 
P:l 

18,000 

4000 

A-16 

4200 . 4400, 4600 4800 .. 5000 0 10 20 

16,000 

14,000 

12,000 

10,000 
30 

GROSS WEIGHT - POUNDS TEMPERATURE DEVIATION 
FROM STANDARD - °C 

CONDITIONS: 
1. FLAPS AND GEAR UP 
2. 2800 RPM- FULL THROTTLE 

,. 

Figure A-11. 
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.J/1/T .J/1/T ""' ""' ,.., :4f 
·' T.O. 1L-2A-1 

Single Engine Maximum Rate of Climb 
front Engine Operating 

Rear Propeller Feathered 
Drag Index = 0 

Date: June 1977 

Data Basis: 1968 FLIGHT TEST (AIR FORCE) 

E-< 
Pi! 
Pi! 

"" I 

Pi! 
§ 
E-< ...... 
E-< 
...;l 
< 
Pi! 
!5 
tl.l 
tl.l 
Pi! 
IX: p.. 

8000 

7000 

600() 

5000 

4000 

3000 
50 100 150 

·!;;-
2000 DRAG INDEX 

1000 

S.L. 

-1000. 
0 10 20 30 0 25 50 75 0 100 200 300 400 
TEMPERATURE DEW POINT- °F RATE OF CLIMB- FPM 
DEVIATION FROM 
STANDARD - °C 

CONDITIONS: 

1. FLAPS AND GEAR UP 
.2. 2800 RPM- FULL THROTTLE 
3. MIXTURE LEANED DURING CLIMB 

PRESSURE 
ALTITUDE 

S.L. 
4000 
8000 

GAL/HR' 
17 
15 
13 

NOTES: · 

BEST RATE OF CLIMB SPEEDS - KIAS 

WEIGHT PRESS •. ALTITUDE - FT 
POUNDS S.L. 4000 8000 

5000 91 89 87 

4500 88 86 84 

4000 85 83 81 

L FOR REAR ENGINE OPERATION, ADD 70 FPM TO THE FRONT ENGINE RATE OF CLIMB FROM THIS 
CHART. 

2. THE LANDING GEAR WILL REDUCE THE CLEAN CONFIGURATION RATE OF CLIMB APPROXIMATELY 
110 FPM WHEN EXTENDED WITH THE GEAR DOORS CLOSED. WITH THE LANDING GEAR IN TRANSIT 
(GEAR DOORS OPEN), A RATE OF CLIMB PENALTY OF APPROXIMATELY 240 FPM WILL EXIST. 

3. IF THE FRONT PROPELLER FAILS TO FEATHER, DECREASE CLIMB SPEEDS SHOWN 8 KIAS; 
DECREASE CLIMB SPEEDS 15 KIAS IF THE REAR PROPELLER FAILS TO FEATHER. 

.-
-----
-

1-
-
-
' ' ' ' ' 
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T.O. 1L-2A-1 

Single Engine Ceiling 
Front Engine operaiing 

Rear Propeller Feathered 
I Date: December 1968 

I Data Basis: FLIGHT TEST (AIR FORCE) 

0 

4000 4200 4400 4600 4800 5000 0 
GROSS WEIGHT - POUNDS 

CONDITIONS: ·· : 
1.; FLAPS AND GEAR UP 

20 40 60 
DEW POINT- °F 

l':zl 
Cf.l < Ill 

. 
cot::.2 

. 

·1-

10 .20 
TEMPERATURE 
DEVIATION FROM 
STANDARD- °C 

8000 

7000 

6000 

5000 E-:< 
l':zl 
l':zl 
li.. 

4000 r:.l 
Cl 
0 
E-< 

3000 ..... 
E-< 

< 
r:.l 

2000 

r:.l 

1000 ff 

S.L. 

-1000 

-2000 
30 

2. 2800 RPM - FULL THROTTLE 
3. MIXTURE LEANED DURING CLIMB BEST RATE OF CLIMB SPEEDS - KIAS 

PRESSURE 
ALTITUDE 

S.L. 
4000 
8000 

GAL/HR 
17 
15 
13 

NOTES: 
1. FOR REAR ENGlNE OPERATION, ADD 2000 FEET. 
2. IF LANDING GEAR IS EXTENDED, SUBTRACT 3500 FEET 

(ESTIMATED). 
3. IF THE FRONT PROPELLER FAILS TO FEATHER, DECREASE 

CLIMB SPEEDS SHOWN 8 KIAS; DECREASE CLIMB SPEEDS 15 
KIAS IF THE REAR PROPELLER FAILS TO FEATHER. 

Figure A-13. 

WEIGHT 
POUNDS 

5000 

4500 

4000 

PRESS. ALTITUDE- FT 

S.L. 4000 8000 

91 89 87 

88 86 84 

85 83 81 

. "'1 
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Level Performance 
Best Range Mixture 

T.O. 1L-2A-1 

Date: December 1968 

Data Basis: FLIGHT TEST (AIR FORCE) 

u) 
Cfl 
ril p::; 
p.. 

z 

PRESS. ALT .:. 1000 FEET 

FULL THROT TLE 
MA NIFOLD PRE SSURE 

(APPR OXIMA TE) 
25--
24-

23-
22--
21-
20-

19-
18-

SL 2 4 6 8 10 12 
PRESS. AL T. - 1000 FT. 

\ 

- --

WA.Rli[ER-
· :J:I:h-HHI+ --

coLDER 
1'<1 z -

:3 
35 < Ill 

o 10 20 30 6 7 Fa 9 10 .11 12 30 

TEMP. DEVIATION - EACH ENGINE 
F:)•ROM STD. - °C 

E-4 O BASE LINE 
,.:l 
< E-4 5 ><ril . 

t:: 10 

15 

ooc 
..... "'· (Q 

901--100_:_110 
CAS - KNOTS 90 Cfl RECOMMENDED SPEEDS - CAS 

100 
110 I 

0 
ril 

120 ril 
Ill 

130 < 

WEIGHT MAX. LONG 
RANGE POUNDS · ENDR. 

5000 
4500 
4000 

105 KTS. 110 KTS. 
100 KTS. 104 KTS. 
95 KTS. 98 KTS. 

NOTE: 
140 ril DECREASE LONG RANGE SPEEDS 

& ? 0 ONE KNOT FOR EACH DRAG INDEX 
DENSITY ALT. - 1000 Fr. 150 E-4 OF 30. 

Figure A-14. 
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T.O. lL-U!.l 

Long Range Profile 
Best Range Mixture 

Drag Index = 0 

· · - '"':";-;, ·· · 

Date: December 1968 

Data Basis: FLIGHT TEST (AIR FORCE) 

S.L. 

A-20 

TIME- HOURS 

1 2 3 4 5 6 7 
8 

0 100 200 300 400 500 600 700 800 900 1000 

AIR DtsTANCE TRAVELED- NAUTICAL MILES 

FUEL USED - GALLONS 

100 200 .. 300 400 500 600 . 700 800 900 1000 

AIR DISTANCE TRAVELED- NAUTICAL MILES 

INCREASE IN FUEL USED WHEN 
STORES ARE INSTALLED 

FOR NORMAL OPERATION 

·where range is not of utmost 
importance, add one gallon/hour 
to all fuel flows and subtract ten 
:percent from range computations. 
This provides best power mixture 
and should _improve engine life. 

NOTES: 
1. FUEL USED DATAINCLUDES 

2. 8 GALLONS FOR TAXI AND 
TAKEOFF. 

2. CLIMB- GEAR AND FLAPS UP, 
MAXIMUM. POWER 

3; DATA BASED ON TAKEOFF 
WEIGHT OF 5000 POUNDS 

CLIMB AT MAXIMUM POWER 
PRESS. GAL/HR ALT. KIAS 
FEET EACH ENG 

10,000 91 12 
8000 92 - 13 
6000 94 14 
4000 95 15 
2000 97 16 
S.L. 98 17 

CRUISE DATA 
PRESS. TAS GAL/HR ALT. KCAS 

' KTS EACH ENG FEET 
. 10,000 110 128 8.3 

8000 110 124 8.2 
6000 110 120 8.1 
4000 110 117 8.0 
2000 110 113 7.9 

0 S.L. 110 110 7.8 

0 25 50 75 100 125 150 

DRAG INDEX 

Figure A-15. 



Date: December 1968 

Landing Distances 
Minimum Roll . Landing 

T.O. 1L-2A-1 

Data Basis: FLIGHT TEST (AIR FORCE) 

BASE LINE. 20 •10 0 10 20 30 40 
OAT- °C 

0 
tn 

NOTE: 10 

THIS CHART MAY BE USED FOR 20 
I 

ANY DRAG INDEX 30 
CONDITIONS: 40200 1. HARD SURF ACE RU NWAY 400 
2. FLAPS FULL DOWN UNTIL 500 

TOUCHDOWN THEN RETRACT 

:ll!±aoo 1000 1200 14oo 16oo 
.. GROUND ROLL - FEET · 

3. POWER OFF APPR OACH -
4. MAXIMUM BRAKIN G ·-

1000 
I 

rilrxl . . ... >rxl 
FINAL APPROA CH or<.. 1500 

I 

SPEED rxlrxl ·+ 
U>-4 

. WEIGHT KIA s zu -<< 2000 
5000 8 1 -..... Y.l 
4500 7 7 -
4000 7 2 ,.40 < . 2500 or.. 

li") 

Figure A-16. 
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Effect of Runway Conditions (RCRJ 
On Ground Roll Distance 

Date: December 1968 

Data Basis: ESTIMATED 

3500 

3000 

2500 

2000 

1500 

-
1000 

++ 
-_ - ::j::t:j:t: rrffi 

·i+i-- :]: - .lti:- -. trtt ii:tt 1 1 ' 1+ .. .. 
soo- ·' r- ... ti: ., 1=8=1 f-+:4: 1-H- H- .. _, 

jl: H- H-1 f-1++ =H:tt :t±l± JW .,_.....,_._l:q:.tt.: ::::! .. ;_,_ , _u_q..;.:LH-1 +-1-
- ll.i+l£+h· S.,-l ... · :..5:j: T::U. t-:-:.ttli:t£t:t±J7" .q:j:.;.. -;· • --r-,. n.: - - - ..,... .tt:tt 1-L -+1 ----L-. - t-4 ..... I ' • -1- -ri-+-- -i-0 ··-:-.· --+ n:: · ,.....,_,_io- - - H+ .. _,...;..., . . ·H--r t , ....... 1·-l--j - -1=[-H _,_ . 

400 BOO 1200 1600 2000 

GROUND ROLL DISTANCE FOR DRY, HARD SURFACE- FEET 

APPROXIMATE RCR VALUES 
FOR HARD-SURFACE RUNWAY CONDITIONS 

RUNWAY RCR 
CONDITION NUMBER 

DRY 23 
WET 12 
ICY 5 

Figure A-17 . 
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0-2A 
TAKEOFF AND LANDING DATA 

CONDITIONS 

Takeoff 
Gross weight Lbs 
Runway air temperature L§. D( 

Dew point OF 

Field pressure altitude Ft 
Effective wind ZQ Kt 
Runway 3QOQ Ft 
Runway slope '7'o 

TAKEOFF 
Takeoff run llLQ Ft 
Takeoff speed ZQ KIAS 
Single engine best rate 

89 of dimb speed (clean) KIAS 

LANDING 

Immediately 
A fte.r Takeoff 

Final opproach 
l!.L speed KIAS 

landing ro II 65.Q Ft 

Figure A-18. 

T.O. 1L-2A-1 

CARD 

landing 
4500 Lbs 

IS oc 
I• 

i/000 Ft 
.ZQ Kt 

3QOO Ft 

Final 
landing 

Z7KIAS 
Ft 

A-23/(A-24 blank) 
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T. 0. 1L-2A-l 

ALPHABEnCAL INDEX 

Abort ....... . 
Acceleration Limitations 
After Landing . 

*Aircraft 
Aircraft 

basic weight 
dimensions 

A 

*Airspeed Calibration, Out of Ground Effect 
*Airspeed Conversion ........ . 
Airspeed Limitations . . . . . . . . . 
Alternate Engine Restart During Flight 

(Propeller Feathered) . • . . . . . . 
Alternate Static Pressure Source Valve .• 
Alternator Failures . . . . 

dual alternator failure . 
single alternator failure. 

*Antennas ........ . 
Armament Equipment . • . . 

armament control system 
armament master switch 

3-3 
5-3 

2-12 
iv 

1-1 
1-1 
1-1 
A-7 
A-8 
5-1 

3-5 
7-3 

3-11 J : 3-13 
• 3-12 

4-25 
4-28 
4-28 

armament panel light dimming switch. 
4-28 
4-29 
4-28 *armament switches . 

arming switch • . . . . . . . 
fire/ drop switch . . . . . . . 
guns storage batteries charging 

. switch 
salvo button . . . . . . . . . 
trigger button . . . • . . . . 

CA-505 non-computing optical gunsight 
combining glass and depression angle. 
gunsight reticle light rheostat switch . 
mil lead control knob . 
sight reticle . . . 

external stores pylons 
KB-18A strike camera 

camera body . . . . 
camera control. . . 
camera power switch 
camera run switch . . 
film-out light . . . . 

*KB-18A strike camera 
magazine ..... . 

*Armament Switches . . . . 
Auxiliary Equipment . . . 

*Avionics and Associated Equipment. 
Avionics and Associated Equipment. 

antennas • ........ 
IFF radar antennas . . 
LF/ADF loop antenna. 
LF/ADF sense antenna 

4-29 
4-28 

4-28 
4-29 
4-29 
4-29 
4-30 
4-30 
4-30 
4-30 
4-30 
4-30 
4-30 
4-30 
4-31 
4-31 
4-31 
4-31 
4-30 
4-28 
1-37 
4-4 
4-1 

4-25 
4-25 
4-25 
4-25 

''· 

T ACAN antennas . . . • . • . . 
UHF-VHF/AM communications 

antenna . · ......•.. 
VHF /FM communications antenna 
VHF /FM homing antenna . . • . . 
VOR/ILS navigation system antennas 
x-band radar antenna ...•. 

IFF radar system ......•. 
identification of position enable 

switch ......•. 
IFF antenna selector switch . 
IFF caution light . . . . . . 
•IFF master control knob • • 
*IFF radar systems control panel . 
IFF test ..•....•• ; 
mode 1 code select wheels. • 
mode 2 code select wheels. . 
mode 3/ A code select wheels 
mode 4 enable switch . . . . 
mode 4 (military secure mode). 
mode 4 reply indication select 

switch •...•...• 
mode 4 reply indicator lamp • • 
mode 4 selector knob . • • • • • 
mode enable/test switch 
operation of the IFF radar system 

to operate mode 4 • • 
radar test/ monitor switch . 
test indicator lamp • 
to operate mode 4 . 
transponder test . • 
transponder test set 

interphone-audio system 
call button . • . . . 
communications listen control 

knobs .•.....•.. 
headset microphone cordage . 
hot microphone control knob . 

*interphone-audio system 
control panel. . . . . 

main volume knob . . . . 
microphone selector knob . 
operation of the interphone-audio 

system ..•... 
pilot's microphone button . . . . 

KY-28 speech security system. . . . . . • 
delay switch . . . . . . . . . . . • 

*KY-28 speech security system control 
panel •...•.. 
mode indicator lights 
mode selector switch 

4-25 

4-25 
4-25 
4-25 
4-25 
4-25 
4-22 

4-23 
4-22 
4-24 
4-22 
4-23 
4-24 
4-23 
4-23 
4-23 
4-24 
4-24 

4-24 
4-24 
4-24 
4-24 
4-24 
4-25 
4-22 
4-24 
4-25 
4-24 
4-2 

4-3 
4-3 

4-3 
4:-3 
4-3 

4-5 
4-3 
4-3 

4-6 
4-3 

4-15 
4-16 

4-16 
4-16 
4-15 

(*indicates illustration) 

Index-1 



T.O. 1L-2k-1 

operation of the KY-28 speech security 
system ..... 

power switch. • . • • 
zeroize switch • . . . 

LF I ADF navigation system 
band select knob . . 
BFO switch •.... 
frequency indicator . . 
function selector knob. 
gain knob .......... . 

*LF/ADF navigation system control 
panel ....... ·. 

loop control knob . . . . 
operation of the LF I ADF 

navigation system . 
tuning knob • . . . . . 
turning meter ...... . 

TACAN system (AN/ARN-118(V). 
bearing-distance-heading indicator. 
channel digital display . . . . . . 
channel mode selector switch (x, y). 
channel selector switch . . . . . . 

*course and bearing-distance-heading 
indicators . . . . . 

course indicator . . . . . . 
function selector switch • . . 
operation of TACAN system . 
press-to-test button and test 

indicator light . . . ; . 
*TACAN system control panel .. 

TACAN-VOR/ILS selector switch 
volume control knob . . . . 

UHF/AM communications system 
· frequency indicator window 

function control switch . . 
memory preset switch . . 
mode control switch .•. 
operation of UHF/AM com-

munications system. • 
preset channel frequency card . 
preset channel indicator. . . 
preset channel selector knob. 
presetting frequency channels 
squelch control switch .. • • 
tone button. . • • • • • • • . 

*UHF/AM communication system 
control panel , . . • • . . 

volume control knob . . . • . .· • 
UHF/AM have quick radio (AN/ARC-164) 

have quick procedures. . . . . 
100 MHz frequency selector knob. 
operation .procedures . . • . . . 

*VHF I AM communication and VOR/ILS 
navigation systems control panel . 

VHF/AM communications system .. 
com test button . . . . . . 
frequency indicator . . . . 
MHz decimal select knob . 
MHz select knob . . . . . 
off-on volume control knob 
operation of the· VHF I AM 

communications system . . 
VHF /FM communication-navigation 

system .......... . 
course deviation indicator (CDI) 
frequency indicator . . . . . . 

Index-2 

.• 

frequency select knobs. . . . . . . 
4-16 function selector knob . . ..•.. 
4-15 operation of the VHF/FM commun-
4-16 ication navigation system •. • 
4-20 squelch control knob 
4-21 TACAN/FM homing switch .... 
4-21 *VHF/FM communication-naviga-
4-21 tion system control panel 
4-20 volume control knob. . . 
4-20 VOR/ILS navigation system . 

frequency indicator . . . 
4-21 MHz decimal select knob 
4-21 MHz select knob ... ; 

off-on volume control knob . . . 
4-21 operation of VOR/ILS . . . . . . 
4-21 TACAN-VOR/ILS selector switch. 
4-21 test of VOR/ILS . . . 
4-17 VOR/MKR test button . 
4-18 x-band radar beacon ... 
4-18 operation of the x-band radar 
4-18 beacon 
4-18 

4-19 
4-18 
4-18 
4-19 

4-18 
4-17 
4-18 
4-18 

4-6· 4-81 
4-6 
4-8 
4-6 

4-8 
4-8 
4-8 
4-8 
4-8 
4-6 
4-6 

4-7 
4-6 
4-8 

4-11 
4-9 
4-9 

4-12 
4-11 
4-12 
4-12 
4-12 
4-12 
4-12 

4-12 

Bail-Out.. ...•.. 
secondary bail-out 

*Battery Charge Rates . 

B 

Battery Malfunctions . 
Before Landing. . • . . . 
Before Leaving the Aircraft 
Before Starting Engines . 
Before Takeoff . 
Before Taxiing . . 
Brake Operation . 
Brake System . . 

brake pedals . 
parking brake knob . 

c 
Cabin Door ..... . 

cabin door window . . 
exterior door handle 
interior door handle 

*Cabin Forward View . . 
*Cabin Heating, Ventilating and 

Defrosting System . . . . 
*Cabin Left Side . . . . . . . 
*Cabin Right Side . . . . . . . 

Cargo Area and Loading Equipment 
cargo tie-down fittings . 

Center of Gravity Limitations 
*Circuit Breakers. . . . . 

Climb .......... . 
Cold Weather Operations . . 

after starting engines 
before entering the aircraft . 
before starting engines . 
during flight 

4-13 landing . . . . . 
4-15 taxi-takeoff . . . 
4-14 Controllability Check. 

(*indicates illustration) 

. 4-14 

. 4-14 

. 4-15 

• 4-14 

. 4-14 
4-14 
4-13 
4-13 
4-13 
4-13 
4-13 
4-13 
4-13 
4-13 
4-13 
4-22 

4-22 

3-8 
3-8 

1-17 
3-18 
2-9 

2-12 
2-3 

2-4 
7-3 

1-28 
1-28 
1-28 

1-34 
1-34 
1-35 
1-35 

1-3 

4-2 
1-32 
1-33 
4-31 
4-32 

5-3 
.1-18, 1-19 

2-8 
9-5 
9-6 
9-6 
9-6 
9-6 
9-7 
9-6 

.• 

3-15 

,. 

@ . . 

£ 



*Course and bearing-distance heading 
indicators . . . 

Cruise/Ops Checks . . . . . . . . 

D 

*Density Altitude Chart 
Descent ...... . 
Discussion of Charts . 

airspeed calibration 
airspeed conversion 
basic weight . . . . 
density altitude chart 
effect of runway conditions (RCR) on 

ground roll distances . . . . . 
external stores weights and drag numbers. 
landing distances . . . . . . . . . . 
level flight performance . . . . . . . 
long range profile. . . . . . . . . . 
single-engine maximum rate of climb. 
single-engine service ceiling. . . . . . 
takeoff and landing crosswind/asymmetric 

load limitations . . . . . . . . 
takeoff and landing. crosswind chart. 
takeoff and landing data card 
takeoff distance to clear a 50 ft. 

obstacle . . . . . . . . . 
takeoff ground run . . • . . . . j. 
twin-engine climb, fuel used 
twin-engine climb, time and distance • 
twin-engine service ceiling 

Ditching .. ... . 
Diving ...... . 
Dual Engine Failure 

E 

*Effect of Runway Conditions (RCR) on Ground 
Roll Distance. . . 

Electrical Fire. . . . . . . . . . . . 
*Electrical Malfunctions . . . ·. . . . . . 
Electrical Over-Voltage-Dual Alternator . 
Electrical Over-Voltage-Single Alternator 
Electrical Power Supply System . 

alternator not charging lights 
alternator switches . . . 
alternator restart switch 
ammeter ...... . 
ammeter selector switch 
battery switch . . . . . 
circuit breakers and fuses. 
external power receptacle . 
over-volt warning lights . 

Electrical System . . . . . 
alternator load sharing . 

*Electrical System. Schematic 
Emergency Entrance . . . . 
Emergency Equipment ... 

cabin door jettison handle 
canopy breaking tool . . 

' . 

'• 

emergency locator transmitter (ELT) . 
fire extinguisher . . . . . . . . . . 

T. 0. 1L-2A-1 

4-19 
2-8 

A-6 
2-9 
A-1 
A-1 
A-1 
A-4 
A-1 

A-4 
A-2 
A-4 
A-3 
A-4 
A-3 
A-3 

A-2 
A-2 
A-5 

A-2 
A-2 
A-3 
A-3 
A-3 

3-16 
6-3 
3-7 

A-22 
3-8 

3-12 

first aid kit . . • . . . . . . • • 
pilot's emergency window release 

handle (ring) . . . . . . · . 
*Emergency Exist, Entrances and 

Equipment .•.•. 
Emergency Ground Egress 

*Engine Control Pedestal. 
Engines 

.; 

climb ...... . 
cruise. . . . . . . 
dual fuel flow indicator 
dual manifold pressure gage . 
dual tachometer . . . . . . 
engine combination gage units 
engine cooling . . . . . . . 

cowl flap switches and indicator 
lights . 

engine primers. . 
engine runup . . . 
engine starting . . 
friction lock knob. 
ignition system 

magneto switches. 
starter buttons . . 

mixture control levers 
rear-engine fire detector light . 
throttles ..• . . 

*Engine Cooling Systems ...•.. 
Engine Failure . . . . . . . • . . 
Engine Failure During Flight . . . . . . . 
Engine Failure During Takeoff/Low Altitude. 
Engine Fire/Infllght Engine Shutdown . 
Engine/Propeller Limitations 
Engine Restart During Flight • . • . 
Engine Shutdown . . . . . . • . . . 

*Exterior Inspection • . . . • . . • . • • . 
External Stores Certification/Decertification 
External Stores Limitations . . . . . . • 

*External Stores Limitations . . . . . . . 
*External Stores Weights and Drag Numbers 

F 

3-11 Fire During Ground Operation .. 
3-11 Flight Characteristics . . . . . 
1-14 *Flight Control and Trim Systems 
1-15 Flight Control System 
1-15 control wheels .. 
l-15 controls lock 
1-17 rudder pedals •. 
1-15 trim systems 
1-14 elevator trim tab control wheel. 
1-15 elevator trim tab switch .. 
1-14 rudder trim control wheel .. . 
1-15 Flight Controls ........... · . 
7-3 Flight Procedure with Cabin Door Open or 
7-3 Jettisoned ....... . 

1-16 Flight with Asymmetrical Loads 
3-3 Forced Landing . . . . . . . 

1-34 *Forced Landing Pattern ...• 
1-34 Fuel Flow Drop/Increase . . . 
1-34 Fuel Flow Drop-Engine Operating 
1-34 Normally (on ground) 
l-34 *Fuel Quantity Data ...... . 

• 1-34 

1-34 

3-2 
3-3 

1-34 
1-1, 7-1 

7-2 
7-2 
1-8 
1-8 
1-8 
1-9 
1-4 

1-8 
1-8 
7-2 
7-1 
1-4 
1-8 
1-8 
1-8 
1-1 
1-9 
1-l 
1-5 
3-4 
3-4 
3-3 
3-5 
5-1 
3-4 

2-12 
2-2 
5-5 
5-5 
5-4 
A-9 

3-3 
2-9 

1-20 
1-22 
1-22 
1-22 
1-22 
1-22 
1-23 
1-23 

6-2 

3-15 
6-3 

3-16 
3-14 
3-8 

3-3 
1-11 

(*indicates illustration) 

Index-3 
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Fuel Selector Valve Failure 
*Fuel System Schematic .. 
Fuel Supply System 

auxiliary fuel tanks . . . . . • . . . . • 
emergency fuel cross-feed selector valve . 
engine fuel selector valve handles 
fuel quantity indicators , 
fuel strainer drain knobs . . . . 
main fuel tanks . . . . . . . . . 
main tank auxiliary fuel pump switches 

Fuel System . 
Fuselage Fire .... 

G 

*General Arrangement Diagram 
General Flight Characteristics 
Go-Around ......... . 
Go-Around (Single Engine). . . . 
Ground Operation (Emergencies) . 

*Gunsight ...... . 

H 

Heating, Ventilating, and Defrosting 
System •.. · ...... . 
heating and defrosting system 

cabin heat knobs •• 
defroster knob • . . . . 
ventilating system . • . 

adjustable air vents . 
cabin air knobs. . 

Hot Weather Operations .....• 
Hydraulic Power Supply System . 

*Hydraulic Power Supply System Schematic 

*IFF Radar Systems Control Panel 
Ignition System ..... . 
lnflight (Emergencies). . . . 
Instrument Flight Procedures 

circling approach. . . . 
holding ..•..... 
instrument approach . . 
instrument cruising flight 
instrument takeoff . . 
missed approach . . . 
Single-engine approach 

Instrument Markings · 
*Instrument Markings . 
Instruments . . . . . 

accelerometer ... 
attitude indicator . 

attitude indicator operation 
clock ....•....... 
exhaust gas temperature indicator 
heading indicator . . . . . . . 

heading indicator operation . 

3-10 
1..:12 
1-11 
1-11 
1-14 
1-13 
1-13 
1-13 
1-11 
1-13 
7-3 
3-8 

1-2 
6-1 

2-12 
3-16 
3-3 
4-9 

4-1 
4-1 

tl 
4-1 
4-1 
4-1 
9-8 

1-23 
1-24 

power source. . 
slaving indicator • 
slaving system . 

magnetic compass . . 
outside air temperature gage 
pitot-static system and instruments 

airspeed indicator . . . . 
altimeter . ; . . . . . . 
altimeter-encoder, AAU-21 
vertical velocity indicator . 

stall warning system . 
turn-and-slip indicator 

*Interphone-Audio System 
Control Panel . . . . 

K 
*KB-18A Strike Camera .. 
*KY-28 Speech Security System 

Control Panel . . 

L 

Landing .......... . 
crosswind landing . . . . 
landing on slippery runways 
minimum run landing 
no-flap landing . . . . 
normal landing . . . . 
porpoising . . . . . 
rough/soft field landing 
touch-and-go landing . 

*Landing ·Distances, Minimum Roll Landing 
Landing (Emergencies) . . . . . . • • 

*Landing Gear Emergency Hand Pump . 
Landing Gear Malfunctions .. . . . 

emergency gear extension .. . 
gear-up landing . . . . . . . 
landing with a partially extended 

cocked or damaged nose gear 
4-23 landing with a flat tire . . . . . 

1-8 landing with flat nose gear tire. . 
3-4 landing with flat main gear tire 
9-1 landing without positive indication 
9-5 of gear locking . . . . . . . 
9-5 main landing gear up - nose gear down 
9-5 gear in transit (amber light on} 
9-1 main landing gear up- nose gear down -
9-1 g;ear indicator light (green) on 
9-5 Landing Gear System . . . . . . . . . 
9-5 hydraulic power pack . . . . . . . 
5-1 landing gear emergency hand pump. 
5-2 landing gear lever . . . . . . . . 

1-28 landing gear position indicator lights 
1-3i landing gear warning horn • .... 
1-2 9 nose gear ground safety lock 
1-29 *Left Instrument Panel ....... . 
1-30 Level Flight Characteristics under Various 

1-30 
• 1-30 

1-30 
1-31 
1-31 
1-28 
1-28 
1-29 
1-29 
1-29 
1-31 
1-29 

4-5 

4-31 

2-11 
2-11 
2-11 
2-11 
2-11 
2-11 
2-12 
2-11 
2-12 
A-21 
3-15 
1-27 
3-17 
3-17 
3-17 

3-18 
3-17 
3-18 
3-17 

3-17 

3-18 

3-18 
1-25 
1-25 
1-26 
1-26 
1-26 
1'-27 
1-25 

1-6 

1-31 Speed Conditions . . . . . . . . . . 6-2 
1-30 *Level Flight Performance, Best Range Mixture A-19 
1-31 *LF/ADF Navigation System Control Panel. .. 4-21 

(*indicates illustration) 

lndex-4 
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Lighting Equipment . . . . . • . 
anti-collision light . • • . . 

anti-collision light switch 
dome light ...... . 

dome light switch ... . 
engine instrument lights. . . 

engine instrument lights switch. 
flight instrument and radio dial lights. 

flight instrument and radio dial 
light switches . 

landing lights . . . . . 
landing lights switch 

navigation lights . . . . 
navigation lights switch 

right underwing light . . . 
right underwing light switch 

switch and control panel lights . 
switch and control panel lights 

switch 
taxi lights . . . . . . . . . . . . 

taxi lights switch . . . . . . . 
utility light. . . . . . . . . . . . 

*Long Range Profile, Best Range Mixture 
Drag Index = 0 . . • • . • • . 

M 
Maneuvering Flight . . . . . 
Maximum Glide . . . . . . 

*Maximum Glide Distance . . 
Minimum Crew Requirements 

*Minimum Turning Radius 
Miscellaneous Equipment 

baggage door 
cabin windows . . . 
drop load lanyard . . 
flashlight provisions 
fuel sampler cup . . 
hoisting rings . . . 
jack pads ..... 

aircraft jacking 
wheel jacking 

mooring equipment . 
passenger seats . . 
tow bar ..... . 

Mixture Linkage Failure 

N 
*Nose Gear ....... . 

Night Flying Procedures . 
Nose Gear Ground Safety Lock . 

0 
Oil Pressure Malfunctions 

high oil pressure . 
low oil pressure . 
zero oil pressure. 

Oil Supply System . . 

) 

4-26 
4-26 
4-26 
4-27 
4-27 
4-27 
4-27 
4-27 

4-27 
4-26 
4-27 
4-26 
4-26 
4-27 
4-27 
4-27 

4-27 
4-27 
4-27 
4-27 

A-20 

6-3 
3-7 
3-6 
5-1 
2-6 

4-32 
4-32 
4-32 
4-32 
4-32 
4-33 
4-33 
4-33 
4-33 
4-33 
4-32 
4-32 
4-32 
3-10 

1-25 
9-5 

1-26 

3-10 
3-10 
3-10 
3-11 
1-11 

T. 0. 1L-2A-1 

Operating Limitations. . . . . . . . • • 
.Out-of-Control/Departure Characteristics 
Out-of-Control/Spin Recovery . . 

*Overhead and Rectangular Landing 
Patterns .. ... 

., p 

5-1 
6-2 
3-7 

2-10 

Passenger Briefing Guide . 8•1 
arrival briefing 8-1 
overwater briefing . . 8-1 
predeparture briefing . 8-1 

Passenger Briefing Requirements 8-1 
*Pilot and Copilot Seats . . . . . 1-35 

Pilot and Copilot Seats . . . . . 1-35 
seat back reclining lever . . 1-37 
seat height adjustment crank. 1-35 
seat travel adjustment lever . 1-3 
shoulder harness locking lever. 1-37 

Pilot Induced Oscillations 6-1 
*Pilot's Control Wheel 1.;.22 
*Precision Approach 9-2 

Preflight Check . . . . 2-1 
before exterior inspection . 2-1 
exterior inspection . 2-3 

Preparation for Flight 2-1· 
checklist . . . . 2-1 
flight planning . . 2-1 
flight restrictions 2-1 
takeoff and landing data card 2-1 
weight and balance . . . 2-1 

Prohibited Maneuvers. . . . 5-3 
Propeller Overspeed/Runway 3-7 
Propellers . . . . . . . . 1-9, 7-2 

propeller control levers 1-9 

R 

*Right Instrument Panel .......... . 
Runaway Elevator Trim . . . . . . . . . . . 
Runway Condition Reading (RCR) Wet Runways. 

hydroplaning . . . . . . . . . 
summary of hydroplaning factors .. . . . . 

s 
*Servicing Diagram . . . . . . . . . 

Single-Engine Landing . . . . . 
*Single-Engine Maximum Rate of Climb 

Single• Engine Operation. . . . . . . 
· front versus rear engine . . . . 

performance with windmilling propeller . 
single-engine climb speeds . . . . . . 

*Single-Engine Service Ceiling, Front Engine 
Operating, Rear Engine Feathered 

Smoke and Fume Elimination 
Split Flap Operation . 
Stalls . . . . . . . . 

accelerated stalls. 
normal stalls 

1-7 
3-15 
9-7 
9-7 
9-8 

1-36 
3-15 
A-17 

3-5 
3- 6 
3-7 
3-6 

A-18 
3-8 

3-15 
6-1 
6-1 
6-1 

(*indicates lllustration) 
Index-5 
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stall recovery 
*Stall Speed Chart , 
Starter Limitations . 
Starting Engines . . 
Steering System • . 

*Swltch and Control Panels. . 

T 
Table of Contents . . . . . 

*TACAN Approach .... 
*TACAN System Control Panel, 

AN/ARN-118(V) . 
Takeoff ....... . 

crosswind takeoff 
minimum run takeoff 
normal takeoff . . . . 
rough/ soft field takeoff . . . . . 

*Takeoff and Landing Crosswind/ Asymmetric 
Load Limitations • . . . . . . . 

*Takeoff and Landing Crosswind Chart. . • . 
*Takeoff and Landing Data Card. . • . . . . 
*Takeoff Distance to Clear a 50 Ft. Obstacle. 

Takeoff (Emergencies) . . . . . • 
*Takeoff Ground Run, Minimum Run. 

Taxiing .. · ..... . 
rough field taxiing . . . . 

*Taxling Diagram ..... , . 
Throttle Linkage Failure .. . 
Turbulence and Thunderstorms 

*Twin-Engine Climb, Fuel Used 
· *Twln-Engine Climb, Time and Distance. 
*Twln-Engine Service Ceiling. . . . . . 

6-2 
6-2 
5.:.1 
2-4 

1-27 
1-10 

i 
9-4 

4-17 
2-7 
2-8 
2-8 
2-7 
2-8 

A-11 
A-10 
A-23 
A-13 

3-3 
A-12 

2-5 
2-6 
2-5 

3-10 
9-5 

A-15 
A-14j 
A-HI' 

u 
*UHF/AM Communication System 

Control Panel . . 

v 
*VHF/AM Communication and VOR/ILS 

Navigation Systems Control Panel 
*VHF /FM Communication-Navigation 

System Control Panel 
*VOR/NDB Approach . . . . . . . 

Wake Turbulence . 
Weight Limitations 
Wind Limitations . 
Wing Fire .... 
Wing Flap System 

w 

wing flap - elevator trim tab 
interconnect system 

wing flap switch lever. . . : 

(*indicates illustration) 
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REVISION T.O. 1-1 8·40 

TECHNICAL MANUAL 

WEIGHT AND BALANCE DATA 

TYPE/MODEL/SERIES. ___ o ... ·_2_f\....._._ ___ AIRCRAFT 

SERIAL NO. _3_:\_t'\_....O._olilli. _.O ..... (q..._ ____ 

F34601-72-D-0655 

THISPUBLICATIONSUPERSEDEST.O.l-1B-40,DATED 14MAY 1964,ANDCHANGES 1 THROUGH9. 

When used with operational transport aircraft, certain provisions of this document are 
subject to international military standardization agreement Changes or deviations will 
not be made without authorization, as prescribed in AFR 81-6. · 

PUBLISHED UNDER AUTHORITY Of THE SECRETARY Of THE AIR FORCE 

Am FORCE, 17, Nov., 1972- 25,000 15 OCTOBER 1972 





Weight and Balance Report 
MAKE CESSNA MODEL M337B SERIAL# 337M0006 REGISTRATION # N590D 

DATUM IS 0.0 

1. Leveling lAW CESSNA M.M. 

2. Main wheel weighing point is 152.9 inches aft of datum. 

3. Actual measured distance from the main weight point centerline to the tail (or nose) point -ifl3.75 inches. -----
4. Date of scale calibration 6/14/06 

Actual Empty Weight 
Weight Point Scale Reading Tare Net Weight 

5. Right 1266.5 0 1266.5 

6. Left 1358.5 0 1358.5 
....... 

·.Tail/Nose 386 0 386 

8. Total Net Weight 3011 

CENTER OF GRAVITY AS WEIGHED 

9. e .G. relative to main wheel weighing point: 

Item 3 x Item 7 
e.G.=----- 12.02 inches forward of main wheel weighing 

Item 8 

10. e .G. relative to datum: 

C.G. = Item 9 + Item 2 = 140.88 inches aft of datum. 

lA 550856335 

Title Cert. Number 

4/9/07 

Date 

Reproduced by Avantext, Inc. 
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AIRPLANE WEIGHING RECORD · 

' 

FOR USE 1N T .O . 1-
1 B- 40 ll- AN 01 - 1 B- 40 

DATE WEI GHEJ. , 

x-/7-
PLACE 

REACTION 
( Jfheele, i•clFCJ1nt • , e tc.) 

LEFT MAIN 

RI GHT MAIN 

SUB· TOTAL 
·(Both M• ln) 

NOSE OR TAIL 

TOTAL 
( A• 

${ 7 I MODEL 

SCALE 
RE"DING 

I I 

WEIGHING 

TARE NET WE I GH T 

/L/70 

E 

F 

H 

3330 
MEAS UHEMENTS 

ARM 

. ' 

5?-/·. 

/f/1-9' 

'/b 0 

t;yfS 

230 

L/725 

• I the dista.nce from the jig po1nt,' to the center l ine of the main reactions . Obtain 
by measurement. 

I 
I - _ _ 6_5 __ . _(_) __ the dista.nce from the reference tum to 

a plumb bob can be dropped to the ground . 
Chart E. 

1 
the jig point of the airplane, from which 

Obtain from the airp l ane diagram in 

I 

E : ;52, . .'/ l / the dista.nce from the reference :datum to the center .line of the main reactions. 
E:I+B l 
E: I- B (If t he j ig po i n t i a tdt of t he cent ar line o f t he m.:!li n r eaction s .) 

D __ the _wheel base (or t he d istanc e b o t ,een for e .. react i on ,. ) Obtain by measurement . 

z:--v-: o z; F: the dis t ance from the to the center line of the nose or tail 
reaction. 
F - E - D ( Fo r no a e whee l t yp e - ' i 

F - E + D ( For t IJ i i wh e el t yp e l. ircr af t) ! -
. ! 

; t I, \ • 

TAIL WHEE L AIRPLANE NOSE WHEEL AIRPLA HE 

4---- ----- F - - - --- - ----M - -- E - - -M 

DI AGR AM S FOR MEASURING VARIOUS TYPES OF AIRPL AN ES TO DETERMINE ARM OF SUPPORT POI NTS , 

I I Ch e c k d i me n•i ono E and f aialn•t d i me n a ion e .. d on E. 

Prr\' ious ertitions of t h1s form muy br usC'd 
u n til stocks an• t·xhaust£'d. · 



AIRPLANE WEIGHING RECORD 
DESCRIPTION 

TOTAL (A• 

OIL IN AIRPLANE 

TOTAL OF ITEMS WEIGHED BUT NOT 
PART OF BASIC WEIGHT 
( Froe col. I belov) 

TOTAL OF BASIC IT EM S NOT IN 
AIRCR AFT v.+jt}< WEIGHED 
( Fr om Col. II be lo v ) 

BASIC AIRPL AN E 
(Post to Chart C) 

ITEMS WEIGHED BUT 
NOT PART 

OF BASIC WE IGHT 

TOTA L 

REA CTION $ U SE D 

COLUMN I 

\!IE I GH T 

NET WEIGHT 

3330 

+ 

3330 

ARM MOMENT 

ARM 

COLUMN II 
BAS IC NOT IN 

AI RPLANE 
WE I GHED 

TOTAL 
TY PE SCALES 

WEIGHT A RM 

()/L /s f.;c{uJJEJ) /AJ 

{ ;Te/VJS /)-ty/ 0-3 ;/V 

r/?'c f3/J5/C 
r /! __) 

SIN 0102 -LF-0 03-8 200 ,o, U.S GOVERNMENT PRINTING OFFICE: 1979-603-076/ 6762 2 ·1 

FOR USI. IN T . O /-
JB - 40 .. AN OJ - J!J.40 

I/ INDEX OR 
MOM/ 

MOM ENT 

I, 



{ 

, I 

T.O. lL- 2A-

1. 

2. 

SECTION Ill 
CHART E, LOADING DATA 

1-------E ------1 
C. G. =65.0 + B- Wn.XD _w __ _ 
Wn. = NOSE SCALE READING 
W = TOTAL WEIGHT OF AIRCRAFT 

"----LEVEL ON LEVELING SCREWS 
(LEFT SIDE OF CABIN) 

Measure dimensions "B" & "D" during weighing. 
Use these actual dimensions to determine "E" & "F". 

---·- WEIGHING PROCEDURES----
Preparation: b. Obtain measurement "D" by measuring 

horizontally from center of nosewheel 
axle, left side, to a plumb bob dropped 
from the line between the main wheel cen-
ters. Repeat on right side and average the 
measurements. 

a. Inflate tires to recommended operating 
pressures. 

b. Remove all wing tank and accumulator tank 
drain plugs to remove all fuel. 

c. Remove both oil sump drain plugs to drain 
all oil. 

d. Move all sliding seats to the most forward 
position. All seat backs should be in the 
most nearly vertical position. 

e. Put flaps in the fully retracted position. 
f. Place all control surfaces in neutral 

position. 

Leveling: 
a. Place scales under each wheel (500# nose-

1500# each main, minimum capacity for 
scales). 

b. Deflate nose tire to center bubble on level 
Diagram). 

5. Completing the Form: 
a. Using weights from (3) and measurements 

from (4) the airplane weight and C. G. can 
be determined. 

b. The basic weight is esta):Jlished with unus-
able fuel. If the aircraft is weighed after 
draining fuel and oil in normal ground 
attitude as outlined above, the following 
increments shall be added to the "As 
Weighed" condition to obtain the basic 
weight: 

BASIC WEIGHT: 

3. Weighing: ITEM WEIGHT MOMENT/100 
a. With the airplane level and brakes released, 

record the weight shown on each scale. 
Deduct the tare, if any, from each reading. 

4. Measuring: 
a. Obtain measurement "B" by measu.ring 

horizontally (along A/C CJ:) from a line 
stretched between the main wheel centers 
to a plumb bob dropped from the firewall. 

Fuel -Std. 2 3. 2 
Fuel- Aux. 12 18.0 

If the aircraft is weighed with a completely 
dry fuel system, the unusable and trapped 
fuel weight and moment listed on Chart A 
shall be added to the "As Weighed" condition 
to obtain the basic weight. 

----MEASURING PROCEDURES----
LANDING GEAR DIMENSIONS 

MAIN WHEEL NOSE WHEEL 

*DIM . E = 153. 0" FULLY EXTENDED 
FULLY EXTENDED 

· TO FULLY COMPRESSED 
! 

X *DIM. "F" 
7 57 . 8 
6 58. 1 
5 58. 3 
4 58.6 

*APPROXIMATE -DETERMINE 3 58.8 
ACTUAL DIMENSIONS DURING 2 59. 1 1 59.4 
WEIGHING. 

Stroke= 7. 0 Inches 

15 



T.O. 1L-2A-5 

16 

STA. 
0.0 

STA. 
65.0 

AIRPLANE DIAGRAM 

STA. 
186.0 

STA. 
159.0 

COMPARTMENT COMPARTMENT 
A -1---- B ----+- C +!-+------ D 

£F. SPAR 
STA. 136.4 

NOTE: Moment/100 is used throughout in lieu of Moment/1000 
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GROSS 
WEIGHT 

(LBS.) 19 . 8% 
136 . 0 

2800 3808 

2900 3944 

3000 4080 

3100 4216 

3200 4352 

3300 4488 

3400 4624 

3500 4760 

3600 4896 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4850 

20.5% 21.3% 22. 1% 22 . 9% 
136.5 137.0 137.5 138.0 
3822 3836 3850 3864 

3959 3973 3988 4002 

4095 4110 4125 4140' 

4232 4247 4263 4278 

4368 4384 4400 4416 

4505 4521 4538 4554 

4641 4658 4675 4692 

4778 4795 4813 4830 

4914 4932 4950 4968 

5051 5069 5088 5106 

5187 5206 5225 5244 

5343 5363 5382 

5480 5500 5520 

5638 5658 

5775 5796 

5913 5934 

6072 

FWD. C. G. Lll'v1ITS 

0-2A CENTER OF GRAVITY TABLE 
MOMENT/ 100 

23 . 6% 24.4% 25 . 2% 26. o% 26.7% 
138.5 139 . 0 139.5 140 .0 140.5 
3878 3892 3906 3920 3934 

4017 4031 4046 4060 4075 

4155 4170 4185 4200 4215 

4294 4309 4325 4340 4356 

4432 4448 4464 4480 4496 

4571 4587 4604 4620 4637 

4709 4726 4743 4760 4777 

4848 4865 4883 4900 4918 

4986 5004 5022 5040 5058 

5125 5143 5162 5180 5199 

5263 5282 5301 5320 5339 
...; 

5402 5421 5441 5460 5480 

5540 5560 5580 5600 5620 

5679 5699 5720 5740 5761 

5817 5838 5859 ,. 5880 5901 

5956 5977 5999 6020 6042 

6094 6116 6138 6160 6182 

6233 6255 6278 6300 6323 
-- -

6371 6394 6417 6440 6463 

6533 6557 6580 6604 

6672 6696 6720 6744 

6742 6766 6790 6814 

-

) 

27.5% 28.3% 29.1% 29.8% 30.6% 
141.0 141. 5 142. 0 142.5 143.0 
3948 3962 3976 3990 4004 

4089 4104 4118 4133 4147 

4230 4245 42El0 4275 4290 

4371 4387 4402 4418 4433 

4512 4528 4544 4560 4576 

4653 4670 4686 4703 4719 

4794 4811 4828 4845 4862 

4935 4953 4970 4988 5005 

5076 5094 5112 5130 5148 

5217 5236 5254 5273 5291 

5358 5377 5396 5415 5434 

5499 5519 5538 5558 5577 

5640 5660 5680 5700 5720 

5781 5802 5822 5843 5863 

5922 5943 5964 5985 6006 

6063 6085 6106 6128 6149 

6204 6226 6248 6270 6292 

.p34.5 6368 6390 6413 6435 
-\ 

6486 6509 6532 6555 6578 

6627 6651 6674 6698 672 1 

6768 6792 6816 6840 6864 

6839 6863 6887 6911 6936 
AFT. C. G. LIMITS 

31. 1% 
143 . 3 
4012 

4156 

4299 

4442 

4586 

4729 

4872 

5016 

5159 

5302 

5445 

5589 

5732 

5875 

6019 

6162 

6305 

6449 

6592 

6735 

6878 

6950 
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GROSS 
WEIGHT 

LBS 

2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

4600 

-- - -

17.4% 18. 2% 19.0% 19.8% 
134.5 135.0 135.5 136.0 

3766 3780 3794 3808 

3901 3915 3930 3944 

4035 4050 4065 4080 

4170 4185 4201 4216 

4304 4320 4336 4352 

4439 4455 4472 4488 

4573 4590 4607 4624 

4708 4725 4743 4760 

4860 4878 4896 

5014 5032 

5168 

5304 

FWD. C.G, LIMITS 

- --- --- -- - --- --- ------ -- - ---

0-2B CENTER OF GRAVITY TABLE 
MOMENT/100 

20.5% 21.3% 22.1% 22.9% 23.6% 
136.5 137.0 137.5 138.0 138.5 

3822 3836 3850 3864 3878 

3959 5973 3988 4002 4017 

4095 4110 4125 4140 4155 

4232 4247 4263 4278 4294 

4368 4384 4400 4416 4432 

4505 4521 4538 4554 4571 

4641 4658 4675 4692 4709 

4778 4795 4813 4830 4848 

4914 4932 4950 4968 4986 

5051 5069 5088 5106 5125 

5187 5206 5225 5244 5263 

5324 5343 5363 5382 5402 

5460 5480 5500 5520 5540 

5617 5638 5658 5679 

5754 5775 5796 5817 

5913 5934 5956 

6072 60'94 

6233 

6371 

-- -

24.4% 26.0% 27.5% 29.1% 
139.0 140.0 141.0 142.0 

3892 3920 3948 3976 

4031 4060 4089 4118 

4170 4200 4230 4260 

4309 4340 4371 4402 

4448 4480 4512 4544 

4587 4620 4653 4686 

4726 4760 4794 4828 

4865 4900 4935 4970 

5004 5040 5076 5112 

5143 5180 5217 5254 

5282 o32o 5358 5396 

5421 5460 5499 5538 

5560 5600 5640 5680 

5699 5740 5781 5822 

5838 5880 5922 5964 

5977 6020 6063 6106 

6116 6160 6204 6248 

6255 6300 6345 6390 

6394 6440 6486 6532 

AFT Co Go LIMITS 

29.8% 
142.5 

3990 

4133 

4275 

4418 

4560 

4703 

4845 

4988 

5130 

5273 

5415 

5558 

5700 

5843 

5985 

6128 

6270 

6413 

6555 
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*FUEL LOADING TABLE 

MOMENT/100 MOMENT/100 
WT. MAIN TANKS AlJXILIARY TANKS 

GAL. (LBS.) (ARM 150) (ARM 150) 

4 24 36 36 
8 48 72 72 

12 72 108 108 
16 96 144 144 
20 120 180 180 
24 144 216 216 
28 168 252 252 
32 192 288 288 
34 204 306 306 
40 240 360 
44 264 396 
48 288 432 
52 312 468 
56 336 504 
60 360 540 
64 384 576 
68 408 612 
72 432 648 
76 456 684 
80 480 720 
84 504 756 
88 528 792 

FUEL CAPACITIES 

1TANK GALLONS 
I MAIN - LEFT WING 44 

MAIN - RIGHT WING 44 

AUXILIARY - LEFT WING 17 
AUXILIARY -RIGHT WING 17 

* Full Tanks With Specification MIL-F-5572 
Gasoline At 6. 0 LBS/GAL. 

FRONT ENGINE 

OIL LOADING TABLE 

GALS. WEIGHT MOMENT/100 
(LBS.) (ARM 43 . 0) 

5 4 1.7 
l.C 8 3.4 
.. 5 11 4 . 7 
2.0 15 6.4 
2. 5 19 8.2 

L CAPACITY 2. 5 GALLONS 

T.O. lL-2A-5 

PASSENGER LOADING TABLE 

NO. TOTALWT. MOMENT/100 
PASS. OF PASS. (ARM 136. O) 

1 200 272. 0 
2 400 544.0 

CREW LOADING TABLE 

WEIGHT ( MOMENT/100 
MEMBER (LBS.) (ARM 102. O) 

Pilot 200 204.0 
Co-Pilot 200 204.0 

*PERSONNEL MOVEMENT TABLE 

PERSONNEL MOVEMENT CHANGE OF 
MOMENT/100 

One person from front to 68.0 
rear seat. 

One person from rear to -68.0 
front seat. 

*Based on 200.0 pounds per crew member 
or passenger. Parachutes not included. 

REAR ENGINE 

OIL LOADING TABLE 

GA:CS. WEIGHT MOMENT/100 
(LBS.) (ARM 208. 0) 

0.5 4 8.3 
1.0 8 16.6 
1.5 11 22. 9 
2.0 15 31. 2 
2.5 19 39.5 

CAPACITY 2. 5 GALLONS 

NOTE: Moment/100 is used throughout in lieu of Moment/1000 . 
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T.O. 1L-2A-5 

0-2A 
TYPICAL SERVICE LOAD CONDITIONS 

I FERRYING 

ITEM ARM WT. MOMENT/100 

Pilot 102 200 204.0 

Co-Pilot 102 200 204.0 

Fuel : 

Maximum Main 88 Gal. 150 528 792.0 

Maximum Aux . 34 Gal. 150 204 306 . 0 

1/2 Max. Main 44 Gal. 150 

Oil: 

Front Engine 43 19 8. 2 

Rear Engine 208 19 39 . 5 

External Stores 
To Gross Weight 146 

Totals 1170 1553 . 7 

ARM= 132.8 

MISCELLANEOUS DATA 

Centroids of Load Items (Inches Aft of Datum) 
Pilot .. . ... ... . • 
Co - Pilot . . . . . . ... . 
Passengers . . . . . . . . 
Fuel (Standard and Auxiliary) 
Oil - Front. . . . • 
Oil- Rear ... . . • . .. 
Baggage ... .. .... . 

Distance Aft of Datum Line (Inches) 
Center of Gravity at Basic Weight . . . . . 
Center-Line of Main Wheels at Basic Weight. 
Center-Line of Nose Wheel at Basic Weight 

Basic Weight. . . . 

General Dimensions: 

Wing Span .. . ..... . 
Length . .... . .... . 
Height (Maximum) . . . . . 
Wheel Base (At Basic Weight) 
Tread (At Basic Weight) . . . 

(Weights and Dimensions are Approximate) 

NORMAL 

WT. MOMENT/100 

200 204.0 

200 204.0 

264 396.0 

19 8. 2 

19 39.5 

905 1321. 3 

1607 2173.0 

ARM= 135 . 2 

Inches Aft of Reference Datum 
102 
102 
136 
150 

43 
208 
149 

. 142. 5 

.155 . 3 
59 . 4 

. 3243 

456 in. 
352 in. 
112 in. 
94 in. 
98 in. 

(38 ft. 0 in.) 
(29 ft. 4 in. ) 
( 9 ft. 4 in.) 
( 7 ft . lO in.) 
( 8 ft. 2 in . ) 

NOTE : Moment/100 is used throughout in lieu of Moment/1000 . 
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T.O. lL-2A-5 

0-2B 
TYPICAL SERVICE LOAD CONDITIONS 

FERRYING 

ITEM ARM WT. MOMENT/100 

Pilot 102 200 204.0 

Co-Pilot 102 200 204. 0 

Center Pass 136 

Fuel: 
To Gross Weight 

73. 3 Gal - Main 150 440 660.0 

Fuel - Auxiliary 150 

' 56. 7 Gal - Main 150 

Oil 
Front Engine 43 19 8.2 

Rear Engine 208 19 39.5 

Leaflets 130 

Totals 878 1115.7 

ARM = 127. 1 

MISCELLANEOUS DATA 

Centroids of Load Items (Inches Aft of Datum) 
Pilot ·. . . . 
Co-Pilot. . . . . . . . • . 
Passenrers . . . . . . . . 
Fuel (Standard and Auxiliary) 
Oil - Front. 
Oil- Rear ........ . 
Baggage .... . .. ... . 

Distance Aft of Datum Line (Inches) 
Center of Gravity at Basic Weight . . . . . 
Center-Line of Main Wheels at Basic Weight 
Center-Line of Nose Wheel at Basic Weight 

Basic Weight . . . . 

General Dimensions: 
Wing Span ....••... 
Length ..... ... . . 
Height (Maximum) . . . . . 
Wheel Base (At Basic Weight) 
Tread (At Basic Weight) . . . 

(Weights and Dimensions are Approximate) 

NORMAL 

WT. MOMENT/100 

200 204.0 

200 272.0 

340 510.0 

19 8.2 

19 39.5 

100 130.0 

878 1163. 7 

ARM= 132.5 

Inches Aft of Reference Datum 
102 
102 
136 
150 

43 
208 
149 

. 144.1 
• 155.3 

59.4 

. 3322 

456 in. (38 ft. 0 in.) 
357 in. (29 ft. 9 in.) 
112 in. ( 9 ft. 4 in. ) 

94 in. ( 7 ft.lO in.) 
9 8 in. ( 8 ft. 2 in. ) 

NOTE: Moment/100 is used throughout ip.lieu of Moment/1000 . 
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T.O. tL-2A-5 

0- 2A and 0-2B CARGO LOADING TABLE 

WEIGHT CABIN CABIN CABIN CABIN 
(LBS.) FRONT SEAT BETWEEN FRONT ON CENTER CENTER SEATS 

REMOVED AND CENTER SEAT SEAT CUSHION REMOVED 
MOMENT/100 MOMENT/100 MOMENT/100 MOMENT/100 

(ARM 105) (ARM 123) (ARM 136) (ARM 138) 

20 21.0 24.6 27.2 27.6 

40 42.0 49.2 54.4 55.2 

60 63.0 73.8 81. 6 82.8 
' ' 80 84.0 98.4 108. 8 110.4 

100 105.0 123.0 136.0 138.0 
·-

120 126.0 147.6 163.2 165.6 

140 147.0 172.2 190.4 193.2 

160 168.0 196.8 217.6 220.8 

180 189.0 221.4 244. 8 248.4 

200 210.0 246.0 272.0 276.0 

220 231.0 270.6 299.2 303.6 

240 252.0 295.2 326.4 331. 2 

260 273.0 319.8 353.6 358 . 8 

280 294.0 344.4 380. 8 386 . 4 

300 315.0 369.0 408.0 414.0 

320 336.0 393.6 435.2 441.6 

340 357.0 418.2 462 . 4 469 . 2 
I 

350 367.5 430.5 476 . 0 483.0 

360 350 LB. LIMIT 442.8 489.6 496. 8 

380 467.4 516.8 524.4 
-

±00 492.0 544.0 552.0 

420 400 LB. LIMIT 400 LB. LIMIT 579.6 

440 607.2 

460 634 . 8 

480 662.4 

NOTE: Moment/100 is used throughout in lieu of Moment/1000 

22 

CABIN 
FORWARD OF 

AFT FIREWALL 
MOMENT/ 100 

(ARM 170) 

34.0 

68.0 

102.0 

136.0 

170.0 

204.0 

238.0 

272.0 

306.0 

340.0 

374.0 

408.0 

442.0 

476.0 

510.0 

544.0 

578.0 

595 . 0 

350 LB. LIMIT 
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T.O. 1L-2A-5 

0- 2A and 0- 2B CARGO LOADING TABLE ( Cont) 

WEIGHT CABIN CABIN CABIN CABIN CABIN 
(LBS.) FRONT SEAT BETWEEN FRONT ON CENTER CENTER SEATS FORWARD OF 

REMOVED AND CENTER SEAT SEAT CUSHION REMOVED AFT FIREWALL 
MOMENT/100 MOMENT/100 MOMENT/100 MOMENT/100 MOMENT/100 

(ARM 105) (ARM 123) (ARM 136) (ARM 138) (ARM 170) 

500 690.0 

520 717.6 

540 745.2 

560 772. 8 

580 800.4 

600 828 . 0 

620 855.6 

640 883.2 

660 910.8 

680 938.4 

700 966.0 

720 993.6 
, I 

740 1021. 2 

760 1048.8 

780 1076.4 

800 1104.0 

820 1131.6 

840 1159.2 
' 

860 1186.8 

880 1214.4 

900 1242.0 

I 920 1269.6 

'l4C 1297.2 

I 
960 1324.8 

980 1352.4 l 
NOTE: Moment/100 is used throughout in lieu of Moment/1000 
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T.O. 1L-2A-5 

0- 2A and 0- 2B CARGO LOADING TABLE (Cant) 

CABIN CABIN CABIN CABIN CABIN 
WEIGHT FRONT SEAT BETWEEN FRONT ON CENTER CENTER SEATS FORWARD OF 
(LBS.) REMOVED AND CENTER SEAT SEAT CUSHION REMOVED AFT FIREWALL 

MOMENT/100 MOMENT/100 MOMENT/100 MOMENT/100 MOMENT/100 
\ 

(ARM 105) (ARM 123) (ARM 136) (ARM 138) (ARM 170) 

1000 1380.0 

1020 1407.6 

1040 1435.2 

1060 1462. 8 

1080 1490 . 4 

1100 1518 . 0 

1120 1545 . 6 

1140 1573.2 

1160 1600. 8 

1180 1628 . 4 I, 

1200 1656.0 

1220 1683.6 

1240 1711.2 

1260 1738.8 

1280 1766.4 

1300 1794.0 

1320 1821.6 

1340 1849. 2 

1360 1876.8 

1380 1904.4 

1400 1932.0 

1420 1959.6 

1440 1987. 2 

1460 2014 . 8 

1480 2042. 4 

1500 2070.0 

1500 LB. LIMIT 

NOTE: Moment/100 is used throughout in lieu of Moment/1000 
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DROP LOAD TABLE (SUU-11/A) 

CONDITION WT. (LBS.) ARM MOMENT/100 

FULL 320 151 483.2 
EMPTY 240 150 360.0 

DROP LOAD TABLE (SUU -14/A & SUU-14A/A) 

CONDITION WT. (LBS.) ARM MOMENT/100 

FULL 250 146 365.0 
EMPTY 50 146 73.0 

DROP LOAD TABLE (AF/B37K-1) --
CONDITION WT. (LBS,) ARM MOMENT/100 

FULL * * * 
EMPTY 80 

*Depends on load -

DROP LOAD TABLE (LAU-32A/A) (MK1) 

CONDITION WT. (LBS.) ARM MOMENT/100 

FULL 171 146 249.7 J EMPTY 41.5 146 60.6 

DROP LOAD TABLE (LAU-32B/A) (MK1) 

CONDITION WT. (LBS.) ARM MOMJ!:NT/100 

FULL 174 146 254 
EMPTY 44.5 146 65 

0-2A 

"::':.··. < 

T.O. lL-2A-5 

DROP LOAD TABLE (LAU-59A) (MKl) 

CONDITION 

FULL 
EMPTY 

WT. (LBS.) ARM 

181 146 
51. 5 146 . 

NOTE: 

LOADINGS 
SHOWN APPLY 
TO A SINGLE 
BOMB RACK. 
350 LB. MAX. 
EACH RACK. 

MOMENT/100 

264.3 
75.2 

DROP LOAD TABLE -MISC. 

MOMENT/100 
WI'. ARM=146 TO CENTER 

(LBS.) OF BOMB RACK 

10 14.6 
20 29.2 
30 43.8 
40 58.4 
50 73.0 
60 87.6 
70 102.2 
80 116.8 
90 131. 4 

100 146.0 
125 182.5 
150 219.0 
175 255.5 
200 292.0 
225 328.5 
250 365.0' . -· 
275 401.5 
300 438.0 
325 474. 5..,_ 
350 511.0 

DROP LOAD TABLE (LAU-68U)) (M151) 

CONDITION WT. (LBS.) ARM MOMENT/100 

FULL 214 .146 312.4 
EMPTY 67 146 97.8 

DROP LOAD TABLE {LAU-68U)) (M257) 

CONDITION WT. (LBS.). ·--ARM MQMENT/100 

FULL 221 139 307.2 
EMPTY 67 146 97.8 

NOTE: Moment/100 is used throughout in lieu of Moment/1000 
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T.O. 1L-2A-5 
0-2A 

\.._,_/ 

SMOKE GENERATOR 

GAL WT (LBS) ARM (IN) MOMENT/100 

Lubricating Oil, Engine, MIL- L-2104, Grade 10 0.5 4 182 7.3 
1.0 7 182 12.7 

SUITABLE SUBSTITUTES 
-

Lubricating Oil, Acft. , Turbine Engine 0.5 4 182 7.3 
MIL-L-6081 (ASG) Grade 1010 1.0 7 182 12.7 

Lubricating Oil, Acft. , Turbine Engine 0.5 4 182 7. 3 
MIL-L-7808 (USAF) 1.0 8 182 14.6 ... 

I' 

NOTE: Moment/100 is used throughout in lieu of Moment/1000 

26 -(:(U.S. GOVERNMENT PRINTING OFFICE: 198J--669-062/4PJ9 



.. 
WEIGHT AND BALANCE CLEARANCE FORM F - TRANSPORT l FOR USE WITH T.O. 1- 18-40, NAVAIR Form Approved 

(Use reverse for tactical missions) 01-18-40, AND TM-55-1500-342-23 OM8 No. 0704-0188 
The public reporting burden for this collection of information is estimated to average 10 minutes per response, including the time for review ing instructions, searching existing data 
sources, gathering and maintaining the data needed, and completing and review ing the collection of information. Send comments regarding this burden estimate or any other aspect 
of this collection of information, including suggestions for reducing the burden, to the Department of Defense, Executive Services Directorate (0704-0188) . Respondents should 
be aware that notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply w ith a collection of information if it does not display a 

FoRM To THE ABovE oRGANIZATioN, 
DATE IYYYYMMDDJ 20080712 I AIRCRAFT TYPE 0-2AM337B FROM HPN HOME STATION HPN 
MISSION I SERIAL NO. 337M0006 TO HPN PILOT O'HALLORAN 
REMARKS REF ITEM WEIGHT 100 

1 BASIC AIRCRAFT !From Chart C) 3 0 1 1 4 2 2 2 
Main 80 Gallons 2 

2 Pilots 3 CREW !No.) 2 4 0 0 5 4 4 
I Passenger 4 CREW'S BAGGAGE 2 5 3 7 
2 Pylons 5 STEWARD'S EQUIPMENT 

2 Rocket Pods 6 EMERGENCY EQUIPMENT 

7 2.75 Rockets x 2 7 EXTRA EQUIPMENT 

8 rear passenger 1 0 0 1 3 6 
9 OPERATING WEIGHT 

10 TAKEOFF FUEL I 80 Gal.) 4 8 0 7 2 0 
11 WATER INJ. 

LOAD ADJUSTER NUMBER 12 TOTAL AIRCRAFT WEIGHT 4 0 I 6 5 6 5 9 
CORRECTION/MOST FWD/MOST AFT 13 DISTRIBUTION OF ALLOWABLE LOAD !PAYLOAD) 14 ZERO FUEL WT 

COMPT CHANGES I+ or -) PASSENGERS COMPT COMPT 
OR ITEM OR CARGO CARGO OR 

ARM WEIGHT NO. WEIGHT ARM ARM ZERO FUEL % M.A. C. 

LAU 68 7x2.75 R I 4 0 2 0 4 

LAU68 7x2,75R I 4 0 2 0 4 

IU 1 AL /e iGHT 
REMOVED 
I U I AL WEIGHT 
ADDED 
NET DIFFERENCE 

LIMITATIONS 15 

CONDITION TAKEOFF LANDING 1 FUEL 

ALLOWABLE GROSS WEIGHT 4850 4400 16 TAKEOFF CONDITION (Uncorrected) 4 2 9 6 6 0 6 7 
TOTAL AIRCRAFT WT. (Ref. 12) 4016 17 TAKEOFF C. G. IN % M.A.C. OR IN 14 L22 
(Ref. 9) + (Ref. 23) 18 CORRECTIONS Iff required) 

OPERATING WT. (Ref. 9) 19 TAKEOFF CONDITION (Corrected) 
ALLOWABLE LOAD !Ref. 13) 20 TAKEOFF C.G. IN % M.A.C. OR IN (use smallest fiaure) 
1 Zero Fuel or limiting Wing Fuel 21 ZERO FUEL WT (Ref. 14) 
PERMISSIBLE C. G. FORWAKU 138.5 A 1433 22 LESS AIR DROP LOAD TAKEOFF 
PERMISSIBLE C. G. FUKVVAKU 137.5 AFT 143.5 LANDING 
PERMISSIBLE C. G. FORWARD AFT 
ZERO FUEL WT. 
COMPUTED BY 
SIGNATURE 
WEIGHT AND BALANCE 23 ESTIMATED LANDING FUEL I 2 0 I 8 0 
AUTHORITY SIGNATURE 24 ESTIMATED LANDING CONDITION 3 9 3 6 5 5 2 7 
PILOT SIGNATURE ;;;;::;,:: (!::' 

140A2 - 25 ESTIMATED LANDING C.G. IN % M.A.C. OR IN 

DD FORM 365-4, AUG 96 PREVIOUS EDITION MAY BE USED. Adobe Professional 7.0 
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WEIGH.T AND BALANCE CLEARANCE FORM F - TACT I CAL I FOR USE IN T.O. 1·1B·40, NA VAIR 

(USE REVERSE FOR TRANSPORT MISSIONS) 01·1B·40, AND TM-55-405-9 

DATI< (YYMMDD} nr:tc2d. 1 AIRCRAFTTYPe:-rr .. FROM I HOME STATION NA..s 1=" Al.L()il 
MISSION ()) TO I ,.I LOT 

MOST FWD, MOST AFT, CORRECTIONS (Ref. 11) REF ITEM WEIGHT JNDEX 0" 1 n lJ 
MOM/ 

CHANGES(+ or-) 1 BASIC AIRCRAFT (From Chart C) .3 ro l l.J .1 !rl I(} 
FOM .... ITEM INDEX OR 2 01 L .t!NbLilOl:l)::Q.l !MttL. t.crr. 

WEIGHT 
MOM / CREW 3 COMPT 

WEIGHT 
C ARGO/M ISC 

NO. 

'B ' i,.il)D IJ. 11'1 '" 1..2 D 1£1 ID 
' 

B - I!\ 1'7 8 IX 0 lri iLr 
Q 
<t 
0 
u.. 
0 
z 
0 
i= 
al a: .... 
"' i5 

4 OPERATING WEIGHT J./ I II) IX 7 [,.,2 1(). ! 'I 
5 
0 
::E 
::E <t 
6 

TOTAL WEIGHT ADDED + + 
TOTAL WEIGHT REMOVED - - ci .... 
NET DIFFERENCE (Ref. 11) 1£1 .,· 
REMAitKS 1£1 

u; 
"' :E .,· 
m 
::E 

GAls. 0 

I Cld. m 

I 
073" J.._B s . C' IJ.I2{d o 7 &AL . 7 .:t J {) q X' '{) 

1£1 

u.. 

8 MISC . VARIABLES 

9 TAKEOFF CONDITION (uncorrected) II.J IJ[ Ill 1JJ r bl 17. IJf 
10 TAKEOFF C.G. IN" M.A.C. OR IN 111 . 0 
11 CORRECTIONS (/{required) 

LIMITATIONS 12 TAKEOFF CONDITION (corrected) 
GROSS WT. TAKEOFF (lb.) 

(lb.J 13 TAKEOFF C.G. IN" M.A.C. OR IN 

"fgsD 14 TAKEOFF FUEL 
... 

PERMISSABLE FORWARD AFT 88 f RPF2.hx .3 Hi25.) L5 7 jq if) 
C.G. TAKEOFF J39.D 143.3 (-..M.A. C. or ilL) "' 1£1 
PERMISSABLE FORWARD AFT 
C.G. LANDING 137.5 J.l./3.3 f'l' M.A. C. or ilL) 1£10 

MDBY)#YJ: 
1£1 

1 a. 
X 

f--? -{.P r-._/ 1£1 

S\GNATURE 

. 'a. ... 15 ESTIMATED LANDING FUEL 

PILOT7TURt 16 ESTIMATED LANDING CONDITION # J II.. 1a l3 L5. I.e.# 
17 ESTIMATED LANDING C.G. IN" M.A.C. OR IN /d 9.9 

DD 366-4 REPLACES DD FORM 3615F, SEP 54, WHICH WILL BE USED. SIN 0102·LF.OOG-3688 
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WEIGH-T AND BALANCE CLEARANCE FORM F- TACTICAL I FOR USE IN T.O. 1·1B·40, NA VAIR 
(USE REVERSE FOR TRANSPORT MISSIONS) OI-IB-40, AND TM-55·405·9 

DATE (YYMMDDI lA I AIRCRAFT TYPE 0-d FROM 1HOMESTATION»A:S rAJ 1 oAJ 
MISSION I SERIAL "'f.::J l_ TO I PIL..OT 

MOST P'WD, MOST AFT, CORRECTIONS (Ref. 11) REF ITEM WEIGHT INDEX 0" 1 /){) 
MOM/ 

CHANGES(+ or-) 1 BASIC AIRCRAFT (From Chart C) .3 ,,3 II) II.J 7 d. l5. ll 
leo .. ,.. ITEM INDEX OR 2 OIL ( GaL) 

WEIGHT 
MOM/ CREW 3 COMPT 

NO, WEIGHT 
CARGO/IIIUSC 

B I OllJD b2. {) Ill ld II.> lq lJ 
rB f ld.Dl'J 1..? 1/) b1 II) 14 ' 

0 
<( 
0 
..J .... 

. 0 
z 
0 
j::: 
::1 
Ill a: 
1-
"' c 

4 OPERATING WEIGHT 

5 13 17 ,., 
0 

l,l\ II It> 
::!; 
::!; 
<( 

6 LilLI lrSl-1- 7 J Iii ... 7 ii/ 
LA11 /n i -1- 7 1:.> IJ u I 4 

TOTAL WEIGHT ADDED + + 
TOTAL WEIGHT REMOVED - - c.i 

1-
NIET DIFFERENCE (Ref. 11) w .,· 
RIEMA"KS w 

..J ;;; 
"' :5 .,· 
Ill 

G JtJi s 
::!; <:gg 0 
Ill 

d)( 1..b4..de.d I.. AU.-&, 'i 
:J.- f!t?.EW 7 Z8 (.]14).. . !d i7 9 1..:1 II.> 

..J 
w 
::1 .... 

8 MISC. VARIABLES 

9 TAKEOFF CONDITION (uncorrected) rt; 8 it, L'5 I.J 19 IR' 
10 TAKEOFF C.G. IN" M.A.C. OR IN 13 
11 CORRECTIONS (/{required) 

LIMITATIONS 12 TAKEOFF CONDITION (corrected) 
GROSS WT. TAKEOFF {lb.) I (lb.) 13 TAKEOFF C.G. IN" M.A.C. OR IN 

42SD 14 TAKEOFF FUEL 

PIERMISSABLE FORWARD AFT } "/ J2 t>fl t'.ETs 91l.J 1,:) lq 1.,3 
C.O. TAKEOFF /39. {) ;J/,:3.3 GAls L3 1 6t 14/ lit. 11 I/\ ('16M.A.C. orin.) "' w 
PIERMISSABLIE FORWARD AFT ..J 
c.o.r;;:;;o•No 

A 131 . ..5 143-3 ("II. or in.) wO 
..JZ w 

X 
I .A", ....._z-) w 

SI$(1NATURE 

16 ESTIMATED LANDING FUEL 

PILOT 16 ESTIMATED LANDINO CONDITION II./ 1'1 i II) 5 I G. l'i &, 
17 ESTIMATED LANDING C.G. IN" M.A.C. OR IN 

DO 366-4 REPLACES DO FORM 3615F, SEP 54, WHICH WILL BE USED. 5/N 0102-LF-GOo-3688 
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WEIGH-T AND BALANCE CLEARANCE FORM F - TACTICAL I FOR USE IN T.O. l·lB-40, NAVAIR 
(USE REVERSE FOR TRANSPORT MISSIONS) OI-lB-40, AND TM-55-405-9 

DATil !YYMMDDJ 85( /)C7. I AIRCRAFT TYPO: 0 -d. J4 FROM 
HOMO: STATIO 'NII.S FA 1 J 1M} 

MISSION I (.590) TD PILOT 

MOST FWD, MOST AFT, CORRECTIONS (Ref. 11) REF ITEM WEIGHT / /)() 

CHANGES(+ or-) 1 BASIC AIRCRAFT (From Chart C) .3 l3 0 14. 1.7 ..5 • /) 
FOMI'T ITEM INDEX OR 2 

WEIGHT 
MOM/ CREW 

3 C:OMPT CARGO/MISC 
NO . W£1GHT 

B I dl/JD l,:} lh C2. l'J ID 
R 1 l..o Ill lA .;t .... In 
R I ;].{){) ,:J Ill Ill 11'1 i.,; rD 

0 B MISe· CAlGIJ J !7 g Ol 1/ 8 14./ < -0 .... .... 
0 
z 
0 
i= 
::l 
!XI a: .... en 
i5 

I 4 OPERATING WEIGHT 14 I oi ll:\ 1.5 9 1.5 i.J 
5 
0 ::= ::= 
<( 

6 

TOTAL WEIGHT ADDED + + 
TOTAL WEIGHT REMOVED - - cJ .... 
NET DIFFERENCE (Ref, 11) .... 

.n 
REMARKS .... .... 

;;; en 

en' 
1%1 

-
::= 
0 
!XI 

3- C'R.E.w 
J 71- J...B.s . t!A£GD 7 )_t:J G Jt/..s_. 7 .'\ 1 6 q Jl. In 

.... .... 
::l .... 

8 MISC. VARIABLES 

9 TAKEOFF CONDITION (unconected) LJ Jl IJ 0. i/r, !l, a !J. 14 
10 TAKEOFF C.G. IN% M.A.C. OR IN p f.O 
11 CORRECTIONS (!{required) 

LIMITATIONS 12 TAKEOFF CONDITION (corrected) 

GROSS WT. TAKIEOFP' (lb.) I GR01; (lb.) 13 TAKEOFF C.G. IN% M.A.C. OR IN 

4KSD 14 TAKEOFF P'UEL -- . 

PIERMISSABLE FORWARD AFT f.J 14L<. OJFLTDJJJ...C.) II L.J. J/ it. !E. tJ 
C.GI. TAKEOFF 139.0 113.3 (<J. M.A. C. or in.) en 

w 
I'IERMISSABLIE P'ORWARD AFT .... 
C.GI. LANDINO /c.37. 5 t'l' M.A. C. or in.) / wO 

...IZ ., w c. ___ ..,../ X - :..,... ... 
"HITY 

- / ... .b"··--,•::.:/.4. - 15 ESTIMATED LANDING FUEL 

PILOT 16 ESTIMATED LANDING CONDITION II/ 5 I!?'. It, ,..., I 5 . 14 
17 ESTIMATED LANDING C.G. IN% M.A.C. OR IN /ri7.-J 

REPLACES DD FORM 3815F. SEP 54. WHICH WILL BE USED. SIN 0102-LF-GOG-3618 
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WEIGHT & BALANCE FO R N590D 
C:: E N /:) CJ ::? ;:\ 

TOTAL MOMENT - TOTAL WEIGHT = C.G. u [3 11 ... " . " .. ............. - ••••• 

138.5 - 139.0 - 139.5 - 140.0 - 140.5 - 141.0 - 141.5 - 142 . 0 - 142.5 - 143.0 - 143.3 

MOS T FWD C.G. LIMIT 138.5 MOST AFT C.G. LIMIT 143 . 3 

FLJE:·: L 

r:· uF:·:L 2lf). 00 L.BU. 

C) I L : ···. /•. l 
.. 1 L. II 

OI L 

GROSS WEIGHT 5400.00 LBS. 
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WEIGHT AND BALANCE CLEARANCE FORM F FOR USE I N 
TACTICAL T . 0 . 1-1 B--40 .t 

(USB REVERSE FOR TRANSPORT MISSIONS) AN 01-IB--40 

DATE AIRPLANE TYPE FRO Joe HOWE STATION 

WlSSlOH/TRJP/FUGHT /HO. SERIAL NO. TO PILOT 

!!£MARKS tfNDEX OR REF ITEM WEIGHT MOM/ 

( 1 BASIC AIRPLANE (From ChtJTI C) 

2 
OIL ( GoJ.) 

3 DISTRIBUTION OF LOAD -COMPT. 
CREW 

BAGGAGE CARGO AND 
NO. WEIGHT MISC. 

COMPUTER PLATE NO. {ljuud) 

Pertinent inalruotiono to the pilot lor ehifUniJ load and 4 vrtr<A ''"" WEIGHT 
crew durin/l takeoD and /andin/lahould be noted above. 5 COM PT. ROUNDS CALIBER ::· ::::: :·;:· :; ' ':· ·:; ,, 

r()RRECTIONS (Ref. II) 
z 

( CHANGES (+or Q 
1-

COM PT. ITEM z 
I INDEX OR ::> 

WEIGHT MOM/ :IE 
:IE < 

6 fORWARD 

u ,t;; AfT lllvi 
::!Et;j g:.:: 

u EXTERNAL 0 a: 
ROCKETS 

7 BUILT IN ( _(l<J_I.) 
BOMB BAY ( Gal.) 

r;l 
:;, 

EXTERNAL ( GoJ.) ... 

8 WATER INJ. fLUID ( Gal.) 
9 JATO OR RATO 

TOTAL WEIGHT !!£MOVED - -
10 TAKEOff CONDITION (i 

TOTAL WEIGHT ADDED + + 
11 (Ifrequlred) 

12 TAKEOff ..v"u'''v" (Correded) 

NET DiffERENCE (Ref. 11) 
13 TAKEOFF C. G. IN % M. A. C. OR IN. 

14 JATO OR RATO 
LfMIIAIIUN::O BOMBS 

I GROSS WT. TAKEOFF (lb.) I' GROSS WT. LANDING (lb.) AMMUNI"IIVA 

FUEL -'Cl 
FROM 0.. 

• PERMISSIBLE TO (%M.A. C. X 
C. G. TAKEOFF twiN.) "' 

• PERMISSIBLE FROM TO (%M. A. C. 15 ESTIMATED LANDING. o..v•w•, •v" 
C. G. LANDING oriN.) 16 ESTIMnED LANDING C. G. IN % M. A. C. OR . IN. 

I Enter constant uoed. COMPUTED BY (Signature) 
• Enter valueo from current applicable T . 0. 
I Applicable l'l/lrooo wei/lht (Ref. 12). WEIGHT AND BALANCE AUTHORITY (Sig1'nt""' 
'Applicable to /lrooa wei/lht (Ref. IS). PILOT •1 

FOR M 

l DD SEPT54 365F 
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WEIGHT AND BALANCE CLEARANCE FORM F 
TRANSPORT 

(USE REVERSE FOR TACTICAL MISSIONS) 

Cross Reference 
RAF Form 2870 
ROAF Form F . 115 0 

60M f>-61 (6797) 

FOR USE IN 
T. 0. l-1 B-40 IP 

AN 01-JB-40 

DATE AIRPLANE TYPE FROM HOME STATION 

MISSION/TRIP/FLIGHT/NO. 

LIMITATIONS 

CONDITION TAKEOFF 

SERIAL NO. 

LANDING 

R 
E 
F 

TO 

ITEM 

13 I ALLOWABLE 
GROSS WEIGHT 

LIMITING 
WING FUEL 

I I BASIC AIRPLANE (From Chart C) 

2 I OIL ( Gal.) C) 

:r 
0 
a: 
LIJ 

a: 

TOTAL AIRPLANE 
WEIGHT (Ref, II) 

OPERATING WEIGHT [>< 
PLUS ESTIMATED LANDING 
FUEL WEIGHT 

><I>< >< 
OPERATING WEIGHT 
(Ref. 8) ><I>< 

3 CREW (No.) 

4 CREW'S BAGGAGE 

5 I STEWARD'S EQUIPMENT -
6 EMERGENCY EQUIPI'"• 

7 EXTRA EQUIPMENT 
IIi ALLOWABLE LOAD (Ref. II) I I 1--0!!! (UI< SMALLEST figure) 8 OPERATING WEIGHT 

Z!:: I PERMISSIBLE FROM . TO(% M.A.O. 9 TAKEOFF FUEL ( Gal.) 
II: C. G. TAKEOFF • . 

0 0 . . 10 WATER INJ. FLUID ( Gal.) Z :t I PERMISSIBLE FROM TO (% M .A.O. or IN.) · < f- C. G. LANDING 11 TOTAL AIRPLANE WEIGHT 

'LANDING 12 DISTRIBUTION OF ALLOWABLE LOAD (PAYLOAD) 

FUEL WEIGHT UPPER COMPARTMENTS 

LIJ j: REMARKS COMPT COMPT1 ----.-----1 
CARGO 

-> 
<z 
a:-

ow 
a:9 
"-Ul 
nZ 

.Jo: 
ffi Q TOTAL FREIGHT Lila: 
0: 0.. TOTAL MAIL 
tllf-5 COMPUTER PLATE NUMBER (If uted) 

I Enter constant used. 
lL. J Enter values from FWD 
LIJ!:: current applicable T. 0 . f----1---
0 I Applicable to /I ross AFT 
Z 0 weight (Ref. 15). 
:;5 1- to gross <Iii weijjht (Ref. 18). 
LIJ I Ref. 9 m.inus Ref. 1'!. 

·+--1-· 

. f- LIJ CORRECTIONS (Ref. 14) 13 TAKEOFF CONDITION (Uncorrected) 

0: Ill CHANGES (+or -) 14 CORRECTIONS (If required) 
0>-a. < COMPT ITEM I INDEX OR · 15 TAKEOFF CONDITION " 
Ul WEIGHT / 

MOM 16 TAKEOFF C. G. IN % M. A. C. OR IN. 

1 7 LESS FUEL 

!/! 1 8 LESS AIR SUPPLY LOAD DROPPED 

l: 19 MISC. VARIABLES 
I-I 20 ESTIMATED LANDING CONDITION 

21 ESTIMATED LANDING C. G. IN % M. A. C. OR IN. 
0 z COMPUTED BY 

TOTAL WEIGHT REMOVED • -I I I I WEJGHT AND BALANCE AU.THORITY 

TOTAL WEIGHT ADDED I + + 
NET DIFFERENCE 

(Ref.14) 

DO FORM 
1 SEPT 54 365F 

SIGNATURE 

SIGNATURE 

SIGNATURE 

PILOT 

WEIGHT 'INDEX OR 
MOM/ 
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AIRCRAFT 'ili:IGHING RECORD 
DATE w( I C.Hf IM00£L 1 S[AfAl NU .. 

w[IC.HING P(RSONN(l 

T REACTION NET WEIGHT ARM TARE 

I FOR USE IN T .O. 1-
18-10 tl- AN (11·18-10 ' 

MOMENT 
(Jfh .. /8, Jadpolttlo, etc.) 

SCALE 
READING 

LEFT WAIN 

RIGHT MAIN 

SUB• TOTAL 
1/8/tt) 

NOSE OR TAIL 

TOTAL 
(A• 

E 

F 

MEASUREMENTS 

B : -------·- the distance from the jig point, to the center line of the main reactions. Obtain 
by measurement. 

I : the dista.ncP. from the reference datum to the jig point of the aircraft 1 from which ------- a plumb bob can be dropped to the ground. Obtilin from the aircraft diagram in 
Chart E. 

E: l/the distance froro the reference datum to the center line of the main reactions, 
-----··-

E : 1 + B 
E = I- B (If the ji' point i• of the center line of the main reaction•.) 

D : ______ _ the wheel l:J6se (Or the di•tance between lore and aft reliction,. . ) Obtain by measurement, 

F : 1/the distance from the reference datum to the center line of the nose or tail -------
reaction. 
P': p;- 0 (Tor no•e wheel type oircroft) 
F: E ·+ D :For tail wheel type aircraft) 

TAIL WHEEL AIRCRAFT NOSE WHEEL A I RCRAFT 

- 8 ---< 

2 ¥t-' . ..... cy I "' * I u -r \.:7 :,._,f-0 0 
"' . ______ , ,., 

--

DIAGRAMS FOR MEASURING VARIOUS TYPES OF AIRCRAFT TO DETERMINE ARM OF SUPPORT POINTS. 

rdtll,'ll' nf /h r .. f, ,f/11 ttL!} h. · tJ "··ol 
Ul\1.\ 0\ ( t' t'\.liHU"I\'d 



AIRCRAFT WEIGHING RECORD I'OR USif TN T .O. 1-
11-40. A N 01-11·40 -

DESCRIPTION NET WEIGHT AR ... MOMENT I/ INDEX OR 
- MOM/ 

TOTAL (A• Jlej.hed) 

OIL IN AIRCRAFT - -
TOTAL OF ITEMS WEIGHED BUT NOT 

PART Of BASIC WEIGHT - -(Tro• Col. I below) 

TOTAL OF BASIC ITEMS NOT IN 
AIRCRAFT WEIGHED + i" ( Tro• Col. II below) 

BASIC AIRCRAFT 
(Po•t to Chart C) 

COLUMN I COLUMN II 
ITEMS WEIGHED BUT I BAS I C ITEMS NOT IN 

NOT PART WEIGHT ARr.t r.tOr.tENT AIRCRAFT WEIGHT ARM MOM ENT 
OF BASIC WEIGHT WHEN WEIGHED 

' - . 

TOTAL TOTAL 

AE , ,TION$ USED T.Y, l I CALli 

R[IURK 5 

.. ... 

l.l_Enter con•tant 

838396 
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TECHNICAL MANUAL 

BASIC WEIGHT CHECK LIST AND LOADING DATA 

USAF SERIES 

0-2A & 0-21 
AIRCRAFT 
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THIS PUBLICATION REPLACES T.O. lL-2A-5 DATED l MARCH 1967. 

PUBLISHED UNDER AUTHORITY OF THE SECRETARY OF THE AIR FORCE 

) * .B 15 FEBRUARY 1974 



A 

T.O. 1 L·2A-5 

Technical orders are normally discribured promptly after printing. Date(s) shown on the title page (lower right corner) 
are for identification only . These are not distribution dates. Processing rime sometimes causes distribution to only 
appear to been delayed. 

LIST Of EFFECTIVE PAGES 
INSERT I.ATI!ST CHANGED PAGES. DESTROY SUPERSEDED PAGES. 

N OTE: The porti o n of the te:Kt affec ted by the changea •• i.,.. 
dicated by a vertical line in the outer margine Gf the 
page. Changes to illustrations are indi c ated by miniature 
p o inting hands. Changes to wiring diacrama are indicated 
by a haded areas. 

Dates of issue for original and changed paves are: 

Original .. . .. 0 .. . .. Feb 74 

TOTAL NUMB.fR OF PAGES IN THIS PUBLICATION IS. 28 CONSISTING OF THE FOLLOWING: 

Page 
No . 

Change 
No. 

Ti tle .... .. ... . . . . .. ..... 0 
A . . . . . . . . . . . . . . . . . . . . . . 0 
l - 1:3 ... .. .. .. . ... . . . . .. (} 
14 Blank ... . .. . ........ . 0 
J5 - 26 .. . ......... . ... .. 0 

Page 
No. 

Change 
No . 

Page 
No . 

Change 
No. 

Upon receipt of the second and subsequent changes to this technica I order, librarians shall ascertain that all previous 
changes have been received and incorporated. Action should be taken promptly if the publication is incomplete. 

•The aateriak indicates pagea chanaed, added, or deleted by the current change. 

ADDITIONAL COPIES OF THIS PUBLICATION MAY BE OBTAINED BY USAF ACTIVITIES 
IN ACCORDANCE WITH T .0. USAF 

) 



T. 0. 1L-2A-5 
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II 

Introduction 

Chart A 
Sample Basic Weight Check List (0-2A}. 
Sample Basic Weight Check List (0-2B} . 

1 

3 thru 9 
10 thru 13 

III Chart E 
Weighing and Measuring Procedures 15 
Airplane Diagram. . . . . . . 16 
Center of Gravity Table (0-2A}. . . 17 
Center of GravityTable (0-2B). . . 18 
Fuel, Oil, Crew, and Passenger Loading Tables. 19 
Typical Service Load Conditions and Misc. Data (0-2A). 20 
Typical Service Load Conditions and Misc. Data (0-2B). 21 
Cargo Loading Tables . . . . . . . . 22 
Droppable Stores and Smoke Generator 25 
Smoke Generator . . . . . . . . . . 26 

SECTION I 

INTRODUCTIOh 

1. GENERAL - This section establishes specific requirements for weight 
and balance control of 0-2 aircraft in accordance with the general require-
ments found in T.O. 1-1B-50. Information contained herein is of a specific 
or excepting nature, and does not relieve any general requirements found in 
T. 0. 1-1B- 50 except where specifically noted or excepted herein. 

2. AIRCRAFT CLASSIFICATION- This aircraft is considered a Class 1B 
a ircraft. It s recommended weight or cg limits sometimes can be exceeded 
by loading arrangements normally employed in tactical operations, and 
therefore, need loading control. 

3. MAINTAINING MANUALS. 

a. Weight and balance personnel shall maintain a current manual 
(T. 0. 1-1B-40) for each aircraft (manual shall remain in the aircraft 
or as determined by the commands). 

b. The aircraft does not require a chart C entry each time an 
engine change i s made. This deviation applies only to engine replace-
ments of the same model and series . 

1 



T. 0. 1L-2A-5 

2 

4. WEIGHING REQUIREMENTS - Aircraft shall be weighed: 

a. When major repairs are made which affects the basic weight by 
5 pounds and/or affects the cg by 0. 2 percent of MAC. 

b. When the calculated weight and balance data i s suspected of 
being in error. 

c. When unsatisfactory flight characteristics are reported which 
cannot definitely be determined as improper aircraft loading, error in 
weight and balapce data, or malfunctioning flight control s system . 

d. Each aircraft shall be weighed at time interval specified in 
aircraft - 6 inspection technical order (48 months) to assure cumula-
tive effects of minor modifications, repairs, sediment, etc., have 
not adversely effected the basic aircraft weight and cg condition. A 
copy of the weighing results (Form 365B) will be submitted to SAAMA/ 
MMEA, Kelly AFB TX 78241. This data is needed to monitor the 
fleet weight and cg condition and provide baseline information for 
modifications and repairs. Engineering (SAAMA/MMEA, Kelly AFB 
TX) disposition must be obtained for aircraft that will exceed weight 
or cg limits under normal operating conditions. 

5. This Technical Order contains a sample Basic Weight Check List 
and a Chart E for 0 - 2A and 0- 2B aircraft to assist in compl ying with 
weighing requirements. 

6. The sample Basic Weight Check List contained here i s to be used 
ONLY AS A GUIDE in preparing check lists for the 0 - 2A and 0 - 2B 
aircraft. If no other basic weight check list is available, a complete 
inventory of all equipment in the airplane must be made and a check 
mark placed in the proper column on a new set of basic weight check 
list pages. 

7. The Chart E, Loading Data, contained herein replaced every Chart 
E for these aircraft UNLESS SPECIFIC MODIFICATIONS NOT PRO-
VIDED FOR IN THESE CHARTS HAVE BEEN MADE TO ANY AIRCRAFT 
IN THIS SERIES. 

NOTE: Moment/100 is used throughout in lieu of Moment/1000. 
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CHART A- BASIC WEIGHT CHECK LIST 

(SAMPLE ONL Yl 

w 
f-..: 
0 

FOI<. U\"1 · IN T.O . I IB 40 & A NO I- lfl-4<1 
RECORD OF CHECK ING lf · nt"' dure1 

PAGE O F PAGES I AIRCRAFT MODEL 
0-2A 

SER IAL NUMBER 67-21295 thru 
68- 6903 Except 67-21324 

>-
0:: 
w 
> 
_j 
w 
0 

CHECK 
1--z 0:: 
w w 
::lE Cll 
f- 0 ::lE 
0:: z :::> 
..: "' z o._ ::lE ::lE 
0 w 
u >::: 

2 3 I 4 I s 6 7 

ARM MOMENT I>- f- >- >- >- >- >- >- >-
100 0:: z f- 0:: f- 0:: f- 0:: f- 0:: f- 0:: f- 0:: f- 0:: 

w w "- f- "- f- "- f- "- f- "- f- "- f- "- f- "- f-
> ::lE"' z "' z "' z..: z "'z "' z "'z "' z 
_j :::> 0:: w 0:: w 0:: w 0:: w 0:: w 0:: w 0:: w 0:: w 
w 0 u u u u u u u uuu u u uu uu 
0 f- '= 

f- "" 
f- '= 1- 1- '= f- '= f- "" f-..: 0:: "' 0:: "' 
0:: ..: "'..: 0:: ..: 0:: ..:o:: "'0:: 

z ..: z "' z "' z ..: z"' z"' z"' z"' I - I - I - I_ I -- I I -I 

ITEMS AND LOCAT ION WE IGHT 
{Grouped by Compartment) 

8 

u u u u u u u u 
A 

A-1 .L_1 
A- 2 6.4 
A-3 1'7.1 

B 

j . 3 - I B_2 _1_ 2 5 I I I I I I I I I I I I I I I t---t--· 
I 4 I 83 I : : : : : : ! : : : : : : : : t-+·-

--+ I -- +---+-+-+ +-+---+-+ I I I I I I I 

1 83 0.8 
C-6899/ARN83 2 83 1. 7 +--+-1--1-+ I I I I I I I I -+----+-+----H 

3 83 2 5 I -+-+--+ I I I I +-+-++ I I I I I I 
ontrol ARN-52V 2 83 1. 7 -+---++++I I I 1-+-+----l I I I I H 

2 . +--------+--+·+-+-+ I I I I I I I I I I +-----1 

12) - i• 
'M622A 1st. 2 I 84 I 1. 7 ------1---++--f I I I I I I +-+-+--H----+--+--1 

I 2 I 84 I 1. 7 
-H--+-++- -t I I I 1 1 1 1 1 1 

5 96 4. 8 _ _ Ft ; 
1 3 I 10 2 I 3 ,_1_ --- r-[-+·------t-1 -tl --ill----+1 -tl----+-1 +1-+-1 -+-1 ----11W-1 --l.1 _JI 
I 3 I 102 I 3.1 ---- rT+----I 31 I 32.6 ______ L ____ LJ±.: __ : __ 

1/ Enw constant used below fine 31 lQiLJ: ___ __ _j _ _ _l j_ I I I I I I I I I I ________________ _J 

NOTE: Moment/100 is nsed throughout in lieu of Moment/1000 

.) 

"' ,. 
!: ., .... 
m 

n 
::t ,. ,., .... ,.., .. m 

,. """' "' -nO z 
m-- -Q 
::t .... 
n 
::t 
m n 
jill; 

.... -"' .... 

;-1 
9 
,_. 
r< 
I 

>-
I 

()1 



*" 
FOR USE IN T.O . l ·IB-40 & ANO/-IR-40 

RECORD OF CHECKING (E mer date! 

"' 1-

CHART A- BASIC WEIGHT CHECK LIST < c 
>-
IX 

"' (SAMPLE ONLY) > _. 
"' ; I AIRCRAFT MODEL SERIAL NUMBER 67-21295 thru c 

PAGE OF PAGES 0-2A 68-6903 Except 67-21324 
CHECK 

1- IX z 1 2 3 4 5 6 7 8 
"' "' c ITEMS AN D LOC ATION WEIGHT ARM MOMENT > I- >- >- >- >- >- >- >- >-IXZ 1- IX I-IX 1- IX I-IX I-IX 1- 0:: 1-0:: 1- 0:: 
0:: z ::> (Grouped by C ompartment) 100 "'"' LL 1- LLI- LL 1- LLI- ........ LL 1- LL 1- LLI-
< < z >::E < z <Z < z <Z -c:Z < z <Z co:Z .,_ 

::E ::i::; IX "' "'"' IX"' "'"' "'"' 0::"' "'"' "'"' ::E "' "'O u u uu uu uu u u uu uu 
0 !::: c.., 1- .... .... lXI- .... 1- .... u < IX < 0:: <IX < 0:: :;;:o:: <IX < 0:: < 0:: 

z < z< z< z< z< z < z< z < 
- :X: -:X: -:X: -:X: _:x: -:X: _:x: -:X: u u u u u u u u 

B-18 Camera KB-18 33 115 38 . 0 
B-19 Fire Extinguisher 8 115 9.2 
B-20 Rifle M-16 7 140 9 8 

c CABIN COMPARTMENT (159" - 186") 

C-1 Test Set TS 1843/ APX 3 166 5 0 
C-2 Mount MT-3513A/TS-1843 Test Set 1 166 1 7 
C-3 Switch - Antenna Transfer SA521/ A 1 167 1.7 
C-4 Securitv Box KY-28 15 167 25 1 
C-5 Relay RE-978/KY-28 l 167 1.7 
C-6 Receiver R-1391/ ARN-8 3 9 168 15.1 
C-7 Mount MT3605/ ARN-83 3 168 5.0 
C-8 Inverter OECO 20094 16 168 26.9 
C-9 D. - TranRmitte r (Wilcox 807) 17 168 28 6 
C.-10 Mmmt RR245 2 168 3.4 
C-11 Receiver - Transmitter RT-728/ APX64 25 169 42.3 
C-12 Mount MT3092/ APX64 4 169 6.8 
C-13 Com2uter KIT-1A/TSEC (TO lL-2-560) 12 169 20.3 
C-14 Mount MT-4578 (TO 1L-2-560) 1 169 1.7 
C-15 Receiver FM622A 25 170 42.5 
C-16 Receiver FM622A 2nd 25 170 42.5 
C-17 Mount FM622A 1st 2 170 3.4 
C- 18 Mount FM622A 2nd 2 170 3.4 
C-19 Receiver-Transmitter RT-742/ ARC 51BX 30 171 !51.3 
C-20 Mount MT-2653/ARC 51BX 1 171 1.7 
C-21 Receiver - Transmitte r RT- 384/ ARN- 52V 41 171 70.1 

I/ Enter cons/ani used below line. 

NOTE: Moment/100 is used throughout in lieu of Moment/ 1000 

>-3 
0 
,_. 
t-< 
I 

t-o:) > 
I 

c:J1 



U1 

CHART A - BASIC WEIGHT CHECK LIST 

PAGE OF PAGESJAIRCRAFT MODEL 0-2A 
1--z 0:: 
W LU 
::;; <D 
1-- 0::;; 
a:: z :::> 

<( z 
::;; ::;; 
0 LU u ':::: 

C-22 
C-23 
C-24 

ITE MS AND LOCATION 
(Grouped by Compartmen t) 

Mount MT-1729LARN - 52V 
Canopy Breaking_ Tool 
Rifle M-16 

(SAMPLE ONLY) 
SERIAL NUMBER 67-21295 thru 

68-6903 Except 67-21324 

WE IGHT ARM MO MEN T 

100 

6 171 10.3 
2 174 3. 5 
7 183 12. 8 

LU 
1--
< 
0 
>-
0:: 
LU 
> 
--' 
LU 
0 

>-1--a::z 
LULU 
>::;; 
--':::> 
"'a o.., 

FOil. USE IN T.O I IB-40 & ANOI-Ifl -40 
RECORD OF CHECKING !l:n!er dare! 

>-
1-- 0:: 
..._ 1--
< z 
0:: LU 

u 
- 1--< 0:: 
z < 
- I u 

2 
>-

1-- 0:: 
..._ 1--
< z 
0:: LU 
u u 
':':t--
<(0:: 
z< 
-I u 

CHECK 
3 I 4 

>- >-
t- a:: 1- a:: 
LL.rLL..t-< z < z 
o::WQ::W 

_r--t-
oct:O::<O::: 
z<z< 
-I- I 

u u 

5 
>-

1--0:: 
..._1--
...:Z 
a::"' uu 
< 0:: 
z< _I 

u 

6 7 8 

>- >- 1>-t-O:: r-O::t-0::: 
LL.t-LLru_I-
<Z <z...:z a:wo:::wa::w 
uuuuuu 
<0:<0::<(0:: 
z<z<z< 
_ I - I - I u u u 

l----+--------------------t-----1----t-----+--J-+-- I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I 

I/ Ente r conslanf us ed h<'low line. LI_. 1 1 1 1 1 1 1 1 1 1 
1 1 1 I 

NOTE: Moment/100 is used throughout in lieu of Moment/1000 

>-3 
0 
,..... 
t-< 
I 

t-J :» 
I 

U1 



0> 

FOR USEINT .O.I · IB -40&ANOI·IR·40 
RECORD OF CHECKING rEnte' 

"' f-

CHART A- BASIC WEIGHT CHECK LIST 
<( 
0 
>-
0: 

"' > 
(SAMPLE ONLY) ...J 

"' ; I AIRCRAFT MODEL SERIAL NUMBER 67-21295 thru 0 
PAGE OF PAGES 0-2A 68-6903 Except 67-21324 

I CHECK 
f- 0: z 1 2 3 4 5 6 7 8 

"' "' 
0 

ITEMS AND LOCATION WEIGHT ARM MOMENT >-f- >- >- >- >- >- >- >- >-o:z f- 0: f- 0: f- 0:: f--0: f--0: f- 0: f- 0: 1-- 0: 
0: z ::> (Gwuped by Compa,tml?nl) 100 "'"' .._ f- .._ f- .._ 1-- U..l-- u_f- .._ 1-- .._ 1-- "- 1--
<( <( z >:l< <( z <( z <( z <( z <(Z <( z <( z <( z 
0.. :lE :J::i 0: "' 0: "' 0: "' 0: "' o:"' 0: w 0: w 0: w 
:lE w wo u u u u u u uu uu u u u u 
0 f- Ow 0: f- f- f- f- o:,_ 1-- - 1-- 1--u - :;;: 0: <( 0: <(0: <(0: :;;:o: <( 0:: <( 0: <( 0: 

z <( z<C z <( z<C z<C z <( z <( z <( 
- :X: -:X: -:X: -:X: _:t: - :X: -:X: - :X: u u u u u u u u 

D ENGINE COMPARTMENT- REAR (186"- Aft) 

D-1 Alternator 11 192 21 1 
D-2 Proo, Unfeatherine: Accumulator 4 207 8.3 

E EXTERIOR FUSELAGE BOOMS AND EMPENNAG f<. 

E-1 Antenna - Fixed Looo AS1863 4 87 3.5 
E-2 Antenna - Romine: DM15-l 2 105 2. 1 
E-3 AntPnn::. AT-741A/ ARN 52V 1 115 1 2 
E-4 Antenna AT-741A/APX 64 1 115 1 2 
F. -5 AntPnn::. - VHF I& TTHF l42 
F.-6 Antr>nna I& r.mmlPr AS1703 1st 3 161 4 8 
E-7 Antenna AT-741A/ ARN 52V 1 190 1.9 - -
E-8 Antenna AT-741A/ APX 64 1 190 1.9 
E-9 Antenna - ADF Sense AS1869 2 224 4.5 

-··· . -

F WINGS 
· 1-· -

.. 
.. -F-1 Antenna & Coupler AS1703 2nd 3 141 4.2 

F-2 Armament Pvlon & Rack MAU-3A (4 at 15#) 60 146 87.6 - ·r-
F-3 Unusable and Trapped Fuel - Auxiliarv 16 150 24.0 

-·- -:-- -

F-4 Unusable and Traooed Fuel - Standard 13 152 19.7 
·-

G VERTICAL TAIL 

G-1 Tran<>nnnrlPr SST l81X & . . A.'1-203!l 3 327 9.8 . ... . 
1/ E nler ccm :-./anl u.,ed bf>low line . 

NOTE: Moment/100 is used throughout in lieu of Moment/1000 

>-'3 
.0 
,..... 
t:"' 
I 

!>:> :> 
I 

<J1 



,...-.. FOR USE IN T.O I IB -40 & ANOI·IA·40 
RECORD OF CHECKING 1/:"nre. dat• J 

4J ..... 
CHART A - BASIC WEIGHT CHECK liST < 

0 
>-
"' 4J 

(SAMPLE ONLY) > 
--' I 4J 'I AIRCRAFT MODEL SER IAL NUMBER 68-llJ!r2'8' thru 0 I PAGE OF PAGES 0-2A 69-7669 & 67-213 24 

I CHECK I 
..... "' z 1 2 3 4 s 6 7 8 
4J 4J 
:::E Ill ITEMS AND LOCATION WEIGHT ARM MOMENT >-f- >- >- >- >- >- >- >- >-' 
..... 0 :::E <>: Z 

..... "' ..... "' ..... "' f--1>: ..... "' ..... "' f-l>: f-l>: 
"' z :::l ' · (Gro uped by Compartmen t) 100 "'"' ...._ ..... ...._ ..... ...._ ..... ...._ ..... ...._ ..... ...._ ..... ...._ ..... "- ..... 
< < z >:::E < z <Z < z <Z ..:Z < z <Z < z 
"- :::E :::;::; "' 4J "'"' "' 4J "'"' "'"' "' 4J "'"' "'"' :::E 4J "'a u u uu uu uu u u uu uu 
0 t:: 04J ..... ..... ..... ..... ..... ..... ..... u < "' <<>= <"' <"' <"' <"' <<>= <"' 

z < z< z < z < :z< z < z< z < 
- :X: -:X: -:X: -:X: -:X: - :X: -:X: -:X: u u u u u u u u 

A ENGINE COMPARTMENT- FRONT (0"- 65") 

A-1 Proo. Unfeathering Accumulator 4 35 1.4 
A-2 Alternator 11 58 6. 4 

B r.ARTN r'OMPA.R.TMENT 159") 

R-1 Tnrl i Nltor ID663/U 3 82 2 
B-2 Indicator ID387 4 83 3.3 
B-3 Control KY-28 l 83 0.8 I 
B-4 Control C-6899/ ARN 83 2 83 1.7 
B-5 Control APX- 64 3 83 2.5 
B-6 Control ARN-52V 2 83 1.7 
B-7 Control Wilcox 807 2 83 1.7 
B-8 Control AIC 25 Interohone (2) 8 83 6.6 
B-9 ARC-51BX 4 83 3. 3 
B-10 Control FM622A 1st 2 84 1.7 
B-11 Sight Non-Comouting CA505 3 85 2.6 
B-12 Control KB-18 5 96 4.8 
B-13 Seat Belt - Pilot 3 102 3. 1 
B-14 Seat Belt - Co- Pilot 3 102 3. 1 
B-15 Seat- Pilot (Incl. Armor) 31 105 32.6 -I-· 

B-16 Seat - Co-Pilot (Incl. Armor) 31 105 32.6 
B-17 Canoov Breaking Tool 2 114 2.3 
B-18 r'<>m<>r<> K'R-lR -33 115 -38:0 --

I/ EntE- r constant used bE-low line. 

NOTE: Moment/ 100 is used throughout in lieu of Moment/1000 

-.J 

>"3 
9 
,... 
t" 
I 

;J> 
I 

CJ1 



00 

FOR USE IN T.O I IB -40 & ANOI-IR -4 0 
RECORD OF CHECKING 1/:'..,ter dare! 

w .... 
CHART A - BASIC WEIGHT CHECK LIST 

<( 
0 
>-
"' w 
> 

(SAMPLE ONLY) ::::; 
w ; I AIRCRAFT MODEL SERIAL NUMBER 67- 10828 thru 0 

PAGE OF PAGES 0-2A 69-7669 & 67-21324 
*68-109 & ON I CHECK .... z "' 1 2 3 4 5 6 7 8 w w 

0 
ITEMS AND LOCATION WEIGHT ARM MOMENT >-"" >- >- >- >- >- >- >- >-o:z .... "' .... "' .... "' """' """' .... "' .... "' .... "' "'z ::::l (Grouped by Compartment) ww "- .... "- .... "- .... "-"" u.>- "- .... "- .... "- .... 

<( <( z >:IE <( z <( z <( z .<( z ccz <( z <( z <( z 
a.. :IE ::J::; "' w "'"" "'w O:W o:W "'w "'w "'w 
:IE w wo u u u u u u uu uu u u uu u u 
0 t: ow .... "' 1- .... "'"" .... .... "' .... u 

<( "' <( "' 
;;co: <(0: ;;co: 

<( "' <( "' 
<( a:: 

z <( z <( z <( z <( z< z <( z <( z <( 
- I -I -I -I _I - I -I -I u u u u u u u u 

B-19 Fire Extinguisher 8 115 9 2 
B-20 Rifle M-16 7 140 !) R 

c CABIN COMPARTMENT (159"- 186") 

C-1 Mount MT- 3513A/TS-1843 Test Set 1 166 1 7 
C-2 Relay RE-978/KY 28 1 167 1.7 
C-3 Switch - Antenna Transfer SA 521/ A 1 167 1.7 
C-4 Security Box KY-28 15 167 25 . 1 

Intentionally left blank 
t-C-6 Receiver R-1391/ ARN-83 9 168 15.1 

C-7 Mount MT3605/ ARN-83 3 1fiR !') 0 
C-8 Inverter OECO 20145 16 168 26.9 
C-9 Receiver - Transmitter (Wilcox 8071 17 168 28.6 1-- ---C-10 Mount 88245 2 168 3.4 
C-11 Receiver-Transmitter RT-728/ APX 64 25 169 42.3 
C-12 Mount MT3092/ APX 64 4 169 6 8 
C-13* Receiver-Transmitter RT-859/ APX 72 15 169 25.4 
C-14* Mount MT3809 2 169 3.4 -C-15 Receiver FM622A 25 42.5 170 

l C-16 Mount FM622A 2 170 3.4 
C-17 Receiver-Transmitter RT-742/ ARC 51BX 30 171 

.. 

51.3 
C-18 Mount MT-2653/ ARC 51BX 1 171 1.7 -- _, 
C-19 Mount MT-1729/ARN- 52V 6 171 10. 3 

--- --
- ---C-20 Receiver"' Transmitter RT- 384/ ARN 52V 41 171 7_0.1 _j 

C-21 Battery 30 173 51.9 
C-22 Canopy Breaking Tool 2 174 3 5 -·-- .. - -1/ Ente' c o n :-. fanl u.'-t?d line. 

NOTE: Moment/100 is used throughout in lieu of Moment/1000 

( 

>-j 

0 
....... 
!:"" 
I 

"" ;J:> 
I 

<:.J1 

1 



FOR USE:_ I N T .O 1- IB -40 & ANOI·IR-40 
RECORD OF CHECKING !l:"nter dare! 

w ,_. 
CHART A - BASIC WEIGHT CHECK LIST 

<{ 
0 
>-a: w 
> 

(SAMPLE ONLY) _J 

67-lMz-8 thru 
w ; l AIRCRAFT MODEL SERIA L N UMBER 0 

PAGE OF PAGES 0-2A 69-7669 & 67-21324 
I CHECK ,_. a: z 1 2 3 4 5 6 7 8 

w w 

0 
IT EMS AND LOC AT IO N WEIGHT ARM MOMENT >->- >- >- >- >- >- >- >- >-

100 
a:z ,_. a: ,_.a: ,_. a: ,_.a: ,_. a: ,_.a: ,_. a: 

a: z :::> (Grouped by Compartment) ww "- ,_. u..>- "- ,_. u..r- "- ,_. u..r- "- ,_. 
<{ <{ z >::;;: <{ z <t:Z <{ z c::z c::Z <{ z <{ z <{ z 
0.. ::;;: :i::> a: w a:w a: w a:w a:W a: w a: w a: w 
::;;: w wo u u uu uu uu uu u u uu uu 
0 ,_. ow ,_. ,_. a:,_. ,_. ,_. u - <{ a: c::a: <{ a: c::a: < a: <{ a: c:: a: c::a: 

z <{ z< z <{ z< z< z <{ z< z <{ 
- I -I -I -I -I -I -I -I ' u u u u u u u u 

C-23 Rifle M- 16 7 183 12.8 

D ENGINE COMPARTMENT - REAR (186" - Aft) 

D-1 Prop Unfeathering Accumulator 4 207 8.3 
D-2 Alternator (Tn r lnrl 8s Pullev. Belt & Bracket) 19 221 42 () 

E EXTERIOR FUSELAGE BOOMS & EMPENNAGE 

E-1 Antenna - Fixed Loon AS1863 4 87 3 5 
E-2 Antenna - Romine: DM15-l 2 105 2 1 
E-::1 - A1'741A/ ARN !'i2 1 11!1 1 2 
E-4 Antenna - AT7 41AI APX 7 2 1 115 1 2 I 

F.-5 F.mPrO"PnPv T .::. nrlino- 14 1 '!Q Hl !1 
E- 6 Antenna - VHF & UHF 37R- 2U 3 142 4.3 
E-7 & Couoler 1st 3 161 4 8 
E- 8 Antenna- AT741A/ ARN 52 1 190 1.9 
E-9 Antenna- AT741A/ APX 64 & APX 72 1 190 1.9 
E- 10 Antenna - ADF Sense AS1869 2 224 4.5 

F WINGS .. 

F-1 Armament Pvlon & Rack MAU- 3A ( 4@ 15#) 60 146 87.6 
F-2 Unusable & Trapped Fuel - Auxiliary 16 150 24.0 
F- 3 Unusable & Trapped Fuel - Standard T3 T52 19.7 
G VERTICAL TAIL 

G-1 Transponder SST181X & AS-2038 Antenna 3 327 '9.8 
J/ Ente r cons tant used bE> Iow 

NOTE: Moment/100 is used throughout in lieu ot Moment/1000 
<0 

) 

>-3 
0 
,..... 
t"' 
I 

"' 
I 

<J1 



-0 

FOR USE IN T.O 1-18 -40 & ANOI-IR -40 
RECORD OF CHECKING ll:"nte• date I 

w 
I-

CHART A- BASIC WEIGHT CHECK liST ;5 
>-a:: 
w 

...J 
w 

PAGE lo 4 1AIRCRAFT MODEL SERIAL NUMBER o 
F PAGES 0-2B (Sample Only) 

1- I CHECK 
12 3 4 56 7 8 

::!: 0 ITEMS AND LOCATION WEIGHT ARM MOMENT >- ;,: >- >- >- >- >- >- >- >-

(G•ouped by Compa•tme nt) 100 ;,: ;,: ;,: 
::1: 
w w 0 uuuuuuuuuuuuuuuu 

u 
z<z<z<z<z<z<z<z< 
_I.-I-I-I-I -I-I-:I:> u u u uu u u u 

A ENGINE COMPARTMENT - FRONT (0"-65") 

A-1 Prop Unfeathering Accumulator 4 35 1. 4 
A-2 Alternator 11 58 6. 4 
A-3 Batterv 28 61 17 .1 

B rABIN COMPARTMENT (65" - 159") 

B-1 Indicator ID663/U 3 82 2 5 
B-2 Indicator ID387 4 83 3.3 
B-3 Control KY-28 1 83 0. 8 
B-4 Control C-6899 I ARN 83 2 83 1. 7 
B-5 Control SA-1800C 3 83 2.5 
B-6 Control APX-64 3 83 2. 5 

rontrol ARN 52V 2 83 1 7 . --
..l:j-ts C:ontrol ARC-51 BX 4 83 3. 3 __ _ 
B- 9 Control Wilcox 807 2 8 3 1. 7 
B-10 Control- Interphone AIC 18 4 83 3. 3 · - ·-
B-11 Control FM622A 2 84 1. 7 . - ·- -+- 1--11-+-+--+-+-+-1--1--t--+-t--
B-12 Seat Belt Pilot 3 102 3. 1 ·--+-- --· ·- -
B- 13 Seat Belt Co- Pilot 3 102 f-··- :__- . ... 

B-14 Seat- Pilot- (Incl. Armor) 31 105 32 .6 --r- I 
. B-15 Seat Co- Pilot (Ind.._ Armor) _ ____l__t__ 105 ____ 32.6 - r--- . -+-+-t-t-+-t--+-+--+--1---1-+-+-
·-- B-:.M-- .. .__F..ir..e_Extinguj sher 8 115 .. 9 2 __ _ _ . __ 

B- 17 Leaflet Dispenser 2 123 2. 5 l 
i I / E n I e ' r: c m ..., ta n 1 u .., e d be I ow I r ne - - .. ..L..L-L-JL.....L---l---'-_L.._J..._J..._L_.L_._ -- . . -·--· --------------

NOTE : Moment/100 is used throughont in lieu of Moment/1000 

1-:l 
0 
,..... 
r-' 
I 

1>.:1 
;;E> 

I 
tJ1 



........ 
....... 

CHART A - BASIC WEIGHT CHECK LIST 

2 4 ; I AIRCRAFT MO DEL SERIAL NUMBER 
PAGE OF PAGES 0-2B 

1- Q: z 
w "' 

0 
ITE MS AND LOCATION WE IGHT 

Q: z :::> (G•ouped by Compa•tment) < <( z 
Q.. :lE :lE "' 0 !::: u 

B-18 Seat - Center L. H. 15 
B-19 Seat- Center R. H. 15 
B-20 Rifle M-16 7 
B-20 Rifle M-16 7 

c CARIN {159"- 1AR") 

C-1 Test Set TS-1843/ APX 3 
C-2 Mount MT-3513A/TS-1843 Test Set 1 
C-3 Switch - Antenna Transfer SA-521A 1 
C-4 " Box KY-28 1!1 
C- 5 Relav RE-978/KY -28 1 
C-6 Tape Deck TC800 12 
C-7 Distribution Box DP3 3 
C-8 Receiver R-1391/ ARN- 83 9 
C-9 Mount MT3605/ ARN-83 3 
C-10 Inverter OECO 20094 16 
C-11 Receiver-Transmitter (Wilcox 807A) 17 
C-12 Mount 88245 2 
C-13 Receiver- Transmitter RT-728/ APX-64 25 
C-14 Mount MT3092/ APX-64 4 
C-15 Receiver FM-622 25 
C- 16 Mount 37695/FM -622 2 
C-17 Receiver-Transmitter RT-742/ ARC-51BX 30 
C-18 'D. ,, - 'T'ransmitter RT-384/ ARN- 52V 41 

1/ Enter cons tant used bPlow line. 

FOR USE/NT .O. //B -40&ANOI·IIl ·40 
RECORD OF CHECKING rFnte< dar. I 

"' 1-< 
0 
>-
Q: 

"' > 
..J 

"' 0 

(Sample Only) 
I CHECK 

1 2 3 4 5 6 7 8 

ARM MOMENT >-I- >- >- >- >- >- >- >- >-ioo a:z 1- Q: ,_a: 1- Q: ,_a: ,_a: 1- Q: 1- Q: ,_a: 
"'"' ... 1- .._,_ ... 1- .._,_ .._ ,_ ... 1- "- 1- "- 1-
>:E < z < z < z <Z ...:Z < z < z < z 
::::i:J Q: "' Q: "' Q: "' "'"' a:"' Q: "' Q: "' "'"' "'a u u uu uu Uu uu uu uu uu 
OLoJ Q: 1- 1- 1- 1-< Q: < Q: <"' o(Q: <"' < Q: o(Q: < Q: 

z < z< z < z < z< z < z < z < 
- :I: -:I: -:I: -:I: -:I: - :I: -:I: -:I: u u u u u u u u 

137 20 . 6 
137 20.6 
140 g R 
140 9.8 

166 5. 0 
166 1.7 
167 1.7 
167 2!1. 1 
167 1.7 
168 20.2 
168 5.0 
168 15. t 
168 5.0 
168 26.9 
168 28.6 
168 3.4 
169 42 .3 j 169 6.8 
170 42.5 
170 3.4 
171 51.3 
171 70.1 '--· 

------ -- - -
NOTE: Moment/ 100 is used throughout in lieu of Moment/1000 

)· 

....., 
0 
....... 
t"' 
J 

> 
I 

01 



...... 
1>:1 

CHART A- BASIC WEIGHT CHECK LIST 

PAGE OF PAGES 3 4 ; I AIRCRAFT MODEL SERIAL NUMBER 
0-2B 

"" <r z ... ... 
0 

ITE MS AND LOCATION WEIGHT 
<r z ::J (Grouped by Compartment) ..: ..: z 
Q, ::lE ::lE ... 0 t:: u 

C-19 Mount MT-1729/ ARN- 52V 6 
C-20 Mount MT-2653/ ARC 51 t 
C-21 Speaker B24P . 165 
C-22 Amplifier MA-600 11 
C- 23 Canoov Breakine: Tool 2 
C-24 Amplifier MA-600 11 
C-25 Amplifier MA-600 11 

D ENGINE COMPARTMENT - REAR (186" - Aft) 

D-1 Alternator 11 
D-2 Prnn TTnfPathPrinP' Al'l'11m11latnr 4 

E EXTERIOR FUSELAGE BOOMS & EMPENNAGE 

E-1 Antenna - Fixed Loop AS1863 4 
E-2 Antenna - Romine: DM 15-1 2 
E-3 Antenna AT-741/ARN52V 1 
E-4 Antenna AT-741/ APX64 1 
E- 5 Antenna - VHF & UHF 37 R-2U 3 
E-6 Antenna & Coupler AS 1703 3 
E-7 Antenna AT-741/ ARN-52V 1 
E-8 Antenna AT-741/ APX-64 1 
E-9 Antenna - ADF Sense AS 1869 2 

1/ E constant us.ed below line . __ 

FOR USE IN T.O . f · IB-40 & ANOI-/R-40 I 
RECORD OF CHECKING (brre' dare/ J ... 

"" ..: 
0 
>-<r ... 
> 
... 
0 

(Samole Onlv) 
1 CHECK 

1 2 3 4 5 6 7 8 

ARM MOMENT >-"" >- >- >- >- >- >- >- >-<rZ 
"" <r """' "" <r """' """' "" <r "" <r """' 100 ...... ..... "" "-"" ..... "" ... "" "-"" ... "" "-"" ... "" >::E ..: z ..:z ..: z < z ..:Z < z <Z <Z ::;::; <r ... "'"" <r ... "'"" "'"" <r ... "'"" <r ... 

""a u u uu uu uu u u uu uu 
c.., <r "" <r "" "'"" 

:;;: "' < "' :;;: <r < "' :;(<r < "' < "' <<r 
z < z< z < z < z"' z < z < z < 
- I -I -I -I -I - I -I -I u u u u u u u u 

171 10 
171 1.7 
172 283.8 
174 19.1 
174 3 5 
179 19.7 
180 19.8 

-
192 21. 1 
207 8.3 

.. 1---

87 4.4 -
105 2. 1 
115 1.2 · -
115 1.2 
142 -·-j -161 
190 1. 9 --.,..- . .. ·-
190 ·- -f -· 224 -

.. __ ._ ___ 
--- ----·---

NOTE: Moment/100 is used throughout in lieu of Moment/1000 

0 
,..... 
t"' 
I 

N > 
I 

<:J1 



..... 
w 

:::::: ..... 
0' ...... 
p:l 
;:l 
E. 

FOR USE IN T.O I IB -40 & ANOI-IA-4 0 
RECORD OF CHECKING il:'nter dare/ 

"' r-

CHART A- BASIC WEIGHT CHECK LIST 
<( 
Cl 
>-
0:: 

"' > 
_J 

"' 4 4 , l AIRCRAFT MODEL SERIAL NUMBE R Cl 
PAGE OF PAGES 0-2B · (Sample Onl v) 

I CHECK 
r- 0:: z 1 2 3 4 5 6 7 8 

"' "' 
Cl 

ITE MS AND LOCATION WE IGHT ARM MOMENT >-f- >- >- >- >- >- >- >- >-
100 o:: z r- o:: r- o:: r- o:: r-0:: ,_o:: r- o:: r-0:: r-O:: 

0:: z :::> (Grouped by Compartment) "'"' "- r- "- r- "- r- "- r- u_r "- r- u.r- u.r-
<( c( z > ::E c( z c( z c( z c(Z c( z c( z c(Z <(Z 
"- ::E ::::i:J 0:: "' 0::"' 0::"' o::w o::"' 0::"' o::w o::w 
::E "' "'a u u uu uu uu uu u u u u uu 
0 I:: ow r- r- r- '!'r- '!' r- >- '!'._ 
u c( 0:: <( 0:: c( 0:: c( 0:: c(O:: c( 0:: c( 0:: c( 0:: 

z <( z <( z< z< z< z <( z< z <( 
- I -I _I -I -I -I _I - I u u u u u u u u 

F WINGS 

F- 1 Unusable and Trapped Fuel - Auxiliarv 16 150 24.0 
F- 2 Unusable and Trapped Fuel - Standard 13 152 19.7 

-

' ,. 

- ·- 1--

1/ E'!ter cons/an/ used line. ----- ------------ --- ---
NOTE: Moment/ 100 is used throughout in lieu of Moment/1000 

I 

! 

' 

1--'j 

0 

..... 
t"' 
I 

!:..:> 
;J> 
I 
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T.O. 1L-2A-5 

SECTION Ill 
CHART E, LOADING DATA 

DATUM 
STA. 0. 0 

55.0 

"---LEVEL ON LEVELING SCREWS 
(LEFT SIDE OF CABIN) 

Measure dimensions "B" & "D" during weighing. 
C. G. = 65.0 + B- Wn. X D 

w Use these actual dimensions to determine "E" & "F". 
Wn. = NOSE SCALE READING 
W = TOTAL WEIGHT OF AIRCRAFT 

---- WEIGHING PROCEDURES----
1. Preparation: 

a . Inflate tires to recommended operating 
pressures. 

b. Remove all wing tank and accumulator tank 
drain plugs to remove all fuel. 

c. Remove both oil sump drain plugs to drain 
all oil. 

d. Move all sliding seats to the most forward 
position . All seat backs should be in the 
most nearly vertical position. 

e. Put flaps in the fully retracted position. 
f. Place all control surfaces in neutral 

position. 

2. Leveling: 
a. Place scales under each wheel (500# nose-

1500# each main, minimum capacity for 
scales) . 

b. Deflate nose tire to center bubble on level 
(See Diagram). 

3. Weighing: 
a . With the airplane level and brakes released, 

record the weight shown on each scale. 
Deduct the tare, if any, from each reading. 

4. Measuring: 
a. Obtain measurement "B" by measuring 

horizontally (along A/C q) from a line 
stretched between the main wheel centers 
to a plumb bob dropped from the firewall. 

b. Obtain measurement "D" by measuring 
horizontally from center of nosewheel 
axle, left side, to a plumb bob dropped 
from the line between the main wheel cen-
ters. Repeat on right side and average the 
measurements. 

5. Completing the Form: 
a. Using weights from (3) and measurements 

from (4) the airplane weight and C. G. can 
be determined. 

b. The basic weight is established with unus-
able fuel. If the aircraft is weighed after 
draining fuel and oil in normal ground 
attitude as outlined above, the following 
increments shall be added to the "As 
Weighed" condition to obtain the basic 
weight: 

BASIC WEIGHT: . 

ITEM WEIGHT MOMENT/100 

Fuel - Std. 2 3. 2 
Fuel- Aux. 12 18.0 

If the aircraft is weighed with a completely 
dry fuel system, the unusable and trapped 
fuel weight and moment listed on Chart A 
shall be added to the "As Weighed" condition 
to obtain the basic weight. 

----MEASURING PROCEDURES----
LANDING GEAR DIMENSIONS 

MAIN WHEEL 

•DIM. E = 153. O" 
FULLY EXTENDED 

· TO FULLY COMPRESSED 
I 

•APPROXIMA TE - DETERMINE 
ACTUAL DIMENSIONS DURING 
WEIGHING. 

NOSE WHEEL 

FULLY EXTENDED 

FULLY COMPRESSED 

X • DIM. "F" 
7 57.8 
6 58.1 
5 58. 3 
4 58.6 
3 58.8 
2 59. 1 
1 59.4 
0 59.7 

Stroke = 7. 0 Inches 

15 



T.O. tL-2A-5 

16 

STA. 
o.o 

STA. 
65, 0 

AIRPLANE DIAGRAM 

STA. 
186.0 

STA. 
159.0 

COMPARTMENT COMPARTMENT 
A --+--- B ----+1!'-C D -----+1 

£F. SPAR 
STA. 136, 4 

NOTE: Moment/100 is used throughout in lieu of Moment/ 1000 
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0 s 
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0 
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(Jl 
(1) 
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ET 
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8 aq 
::r" 
8 
M-..... ::s 
...... ..... 
(1) 

0 ..., 
0 s 
(1) g_ 
'---. ,..... 
0 
0 
0 

GROSS 
WEIGHT 

(LBS.) 19.8% 
136.0 

2800 3808 

2900 3944 

3000 4080 

3100 4216 

3200 4352 

3300 4488 

3400 4624 

3500 4760 

3600 4896 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4850 

20.5% 21. 3% 22. 1% 22.9% 
136.5 137.0 137.5 138.0 
3822 3836 3850 3864 

3959 3973 3988 4002 

4095 4110 4125 4140 

4232 4247 4263 4278 

4368 4384 4400 4416 

4505 4521 4538 4554 

4641 4658 4675 4692 

4778 4795 4813 4830 

4914 4932 4950 4968 

5051 \ /5069 5088 5106 

5187 5206 5225 5244 

5343 5363 5382 

5480 5500 5520 

5638 5658 

. 5775 5796 

5913 5934 
I 

6072 

FWD. C. G. LIMITS 

0-2A CENTER OF GRAVITY TABLE 
MOMENT/100 

23.6% 24.4% 25.2% 26. o% 26.7% 
138.5 139.0 139. 5 140.0 140.5 
3878 3892 3906 3920 3934 

4017 4031 4046 4060 4075 

4155 4170 4185 4200 4215 

4294 4309 4325 4340 4356 

4432 4448 4464 4480 4496 

4571 4587 4604 4620 4637 

4709 4726 4743 4760 4777 

4848 4865 4883 4900 4918 

4986 5004 5022 5040 5058 

5125 5143 5162 5180 5199 

5263 5282 5301 5320 5339 

5402 5421 5441 5460 5480 

5540 5560 5580 5600 5620 

5679 5699 5720 5740 5761 

5817 5838 5859 5880 5901 

5956 5977 5999 6020 6042 

6094 6116 6138 6160 6182 

6233 6255 6278 6300 6323 

6371 6394 6417 6440 6463 

6533 6557 6580 6604 
'· . 6672 6696 6720 6744 

6742 6766 6790 6814 

27.5% 28.3% 
141.0 141. 5 
3948 3962 

4089 4104 

4230 4245 

4371 4387 

4512 4528 

4653 4670 

4794 4811 

4935 4953 

5076 5094 

5217 5236 

5358 5377 

5499 5519 

5640 5660 

5781 5802 

5922 5943 . 

6063 6085 

6204 6226 

6345 6368 

6486 6509 

6627 6651 

6768 6792 

6839 6863 

29.1% 29.8% 30.6% 
142.0 142.5 143.0 
3976 3990 4004 

4118 4133 4147 

4260 4275 4290 

4402 4418 4433 

4544 4560 4576 

4686 4703 4719 

4828 4845 4862 

4970 4988 5005 

5112 5130 5148 

5254 5273 5291 

5396 5415 5434 

5538 5558 5577 

5680 5700 5720 

5822 5843 5863 

5964 5985 6006 

6106 6128 6149 

6248 6270 6292 

6390 6413 6435 

6532 6555 6578 

6674 6698 6721 

6816 6840 6864 

6887 6911 6936 
AFT. C. G. LIMITS 

31. 1%: 
143. 3! 
4012 

4156 

4299 

4442 

4586 

4729 

4872 

5016 

5159 

5302 

5445 

5589 

5732 

5875 

6019 

6162 

6305 

6449 

6592 

6735 

6878 

6950 

>-3 
0 
,.... 
t-< 
I 

['..:> 

> 
I 

01 

c 
I 
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00 
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trl 

0 
8 ro :;. 
"-... ..... 
0 
0 
1-' • 
f/J 

g 
ro p. 

0 

<§. 
0 
,..,. 
1-'• 
::l 
...... 
1-'• ro 

0 
H., 

0 s ro 
::l 

..... 
0 
0 
0 

GROSS 
WEIGHT 

LBS 

2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

4600 

17. 4% 18. 2% 19.0% 19 . 8% 
134.5 135. 0 135.5 136. 0 

3766 3780 3794 3808 

3901 3915 3930 3944 

4035 4050 4065 4080 

4170 4185 4201 4216 

4304 4320 4336 4352 

4439 4455 4472 4488 

4573 459 0 4607 4624 

4708 4725 4743 4760 

4860 48'78 4896 

5014 5032 

5168 

5304 

FWD. C. G. LIMITS 

0-2B CENTER OF GRAVITY TABLE 
MOMENT/ 100 

20. 5% 21 . 3% 22.1% 22.9% 23. 6% 24 . 4% 
136.5 137.0 137.5 138.0 138. 5 139 . 0 

3822 3836 3850 3864 3878 3892 

39 59 5973 3988 4002 4017 4031 

4095 4110 4125 4140 4155 4170 

4232 4247 4263 4278 4294 4309 

4368 4384 4400 4416 4432 4448 

4505 4521 4538 4554 4571 4587 

4641 4658 4675 4692 4709 4726 

4778 4795 4813 4830 4848 4865 

4914 4932 4950 4968 4986 5004 

5051 5069 5088 5106 5125 5143 

5187 5206 5225 5244 5263 5282 

5324 5343 5363 5382 5402 5421 

5460 5480 5500 5520 5540 5560 

5617 5638 5658 5679 5699 

5754 5775 5796 5817 5838 

5913 5934 5956 5977 

6072 6094 6116 

6233 6255 

6371 6394 

26 . 0% 27.5% 29 . 1% 
140. 0 141.0 142.0 

3920 3948 3976 

4060 4089 4118 

4200 4230 4260 

4340 4371 4402 

4480 4512 4544 

4620 4653 4686 

4760 4794 4828 

4900 4935 4970 

5040 50'76 5112 

5180 5217 5254 

5320 5358 5396 

5460 5499 5538 

5600 5640 5680 

5740 5781 5822 

5880 5922 I, 59_{)-4 

6020 6063 6106 

6160 6204 6248 

6300 6345 6390 

6440 6486 6532 

AFT C. G. LIMITS 

29 . 8% 1 
142.5 

3990 ' 
I 

4133 I 

I 

4275 I 

I 

4418 

4560 
I 

4703 I 

4845 

4988 

5130 

5273 

5415 

5558 

5700 

5843 

5985 

6128 

6270 

6413 

6555 
I 

- - ---
_ j 

;3 
0 
..... 
1:"' 
I 

1>.:1 > 
I 

c:.n 

0 
I 

N 
t:P 
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*FUEL LOADING TABLE 

MOMENT/100 MOMENT/100 
WT. MAIN TANKS A 1.JXILIARY TANKS 

GAL. (LBS.) (ARM 150) (ARM 150) 

4 24 36 36 
8 48 72 72 

12 72 108 108 
16 96 144 144 
20 120 180 180 
24 144 216 216 
28 168 252 252 
32 192 288 288 
34 204 306 306 
40 240 360 
44 264 396 
48 288 432 
52 312 468 
56 336 504 
60 360 540 
64 384 576 
68 408 612 
72 432 648 
76 456 684 
80 480 720 
84 504 756 
88 528 792 

FUEL CAPACITIES 

TANK GALLONS 
MAIN- LEFT WING 44 
MAIN RIGHT WING 44 

AUXILIARY- LEFT WING 17 
AUXILIARY - RIGHT WING 17 

* Full Tanks With Specification MIL-F-5572 
Gasoline At 6. 0 LBS/GAL. 

FRONT ENGINE 

OIL LOADING TABLE 

GALS. WEIGHT MOMENT/100 
(LBS.) (ARM 43. O) 

0 5 4 1.7 
l.C 8 3.4 
-. 5 11 4.7 
2.0 15 6.4 
2. 5 19 8.2 

L CAPACITY 2. 5 GALLONS 

T.O. lL-2A-5 

PASSENGER LOADING TABLE 

NO. TOTALWT. MOMENT/100 
PASS. OF PASS. (ARM 136. 0) 

1 200 272.0 
2 400 544.0 

CREW LOADING TABLE 

WEIGHT MOMENT/100 
MEMBER (LBS.) (ARM 102. 0) 

Pilot 200 204.0 
Co-Pilot 200 204. 0 

*PERSONNEL MOVEMENT TABLE 

PERSONNEL MOVEMENT CHANGE OF 
MOMENT/100 

One person from front to 68.0 
rear seat. 

One person from rear to -68. 0 
front seat. 

*Based on 200.0 pounds per crew member 
or passenger . Parachutes not included. 

REAR ENGINE 

OIL LOADING TABLE 

GALS. WEIGHT MOMENT/100 
-· (LBS.) (ARM 208.0) 

0.5 4 8.3 
1. 0 8 16.6 
1.5 11 22.9 
2.0 15 31. 2 
2.5 19 39.5 

CAPACITY 2. 5 GALLONS 

NOTE: Moment/100 is used throughout in lieu of Moment/1000. 
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T.O. 1L-2A-5 

0-2A 
TYPICAL SERVICE LOAD CONDITIONS 

FERRYING 

ITEM ARM WT. MOMENT/ 100 

Pilot 102 200 204.0 

Co-Pilot 102 200 204 . 0 

Fuel: 

Maximum Main 88 Gal. 150 528 792 . 0 

Maximum Aux. 34 Gal. 150 204 306 . 0 

1/2 Max . Main 44 Gal. 150 

Oil: 

Front Engine 43 19 8.2 
I 

Rear Engine 208 19 39 . 5 

External Stores 
To Gross Weight 146 

I 

I 

Totals 1170 1553 . 7 

ARM = 132.8 

MISCELLANEOUS DATA 

Centroids of Load Items (Inches Aft of Datum) 
Pilot ... 
Co - Pilot. . . . . . . . . . 
Passengers . . . . . . . . 
Fuel (Standard and Auxiliary) 
Oil - Front. 
Oil - Rear . 
Baggage .. 

Distance Aft of Datum Line (Inches) 
Center of Gravity at Basic Weight . . . . . 
Center - Line of Main Wheels at Basic Weight. 
Center-Line of Nose Whe el at Basic Weight 

Bask Weight. . . . 

General Dimensions: 

Wing Span . . . 
Length . . .. . 
Height (Maximum) 
Wheel Base (At Basic Weight) 
Tread (At Basic Weight) . . . 

(Weights and Dimensions are Approximate) 

NORMAL 

WT . MOMENT/ 100 

200 204.0 

200 204.0 

264 396.0 

19 8.2 

19 39 . 5 

905 1321. 3 

1607 2173.0 

ARM= 135.2 

Inches Aft of Refer ence Datum 
102 
102 
136 
150 
43 

208 
170 

.142. 5 

.155 . 3 
59.4 

3243 

456 in. (38 ft. 0 in.) 
352 in . (29 ft. 4 in.) 
112 in. (9ft . 4 in.) 
94 in . ( 7 ft .10 in.) 
98 in. ( 8 ft. 2 in.) 

NOTE: Moment/100 is used throughout in lieu of Moment/1000. 
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T.O. 1L-2A-5 

0-2B 
TYPICAL SERVICE LOAD CONDITIONS 

FERRYING 

ITEM ARM WT. MOMENT/ 100 

Pilot 102 200 204 . 0 

Co-Pilot 102 200 204.0 

Center Pass 136 

Fuel: 
To Gross Weight 

73. 3 Gal - Main 150 440 660.0 

Fuel - Auxiliary 150 

56. 7 Gal -Main 150 

Oil 
Front Engine 43 19 8.2 

Rear Engine 208 19 39.5 

Leaflets 130 

Totals 878 1115 . 7 

ARM= 127 . 1 

MISCELLANEOUS DATA 

Centroids of Load Items (Inches Aft of Datum) 
Pilot . . . . . . . . . . . 
Co - Pilot . . . . . . . . . . 
Passengers . . . . . . . . 
Fuel (Standard and Auxiliary) 
Oil - Front. 
Oil- Rear . .... . .. . 
Baggage .... ... . . . 

Distance Aft of Datum Line (Inches) 
Center of Gravity at Basic Weight . . . . . 
Center - Line of Main Wheels at Basic Weight 
Center - Line of Nose Wheel at Basic Weight 

Basic Weight. . . . 

General Dimensions: 
Wing Span .. .. .. .. . 
Length . .... . . .. . 
Height (Maximum) . . . . . 
Wheel Base (At Basic Weight) 
Tread (At Basic Weight). . . 

(Weights and Dimensions are Approximate) 

NORMAL 

WT. MOMENT/ 100 

200 204.0 

200 272. 0 

340 510.0 

19 8.2 

19 39.5 

100 130.0 

878 1163. 7 

ARM= 132.5 

Inches Aft of Reference Datum 
102 
102 
136 
150 

43 
208 
170 

. 144. 1 

. 155.3 
59 . 4 

·3322 

456 in. (38 ft . 0 in. ) 
357 in. (29 ft. 9 in. ) 
112 in. ( 9 ft. 4 in. ) 

94 in. ( 7 ft .10 in. ) 
98 in. ( 8 ft. 2 in.) 

NOTE : Moment/100 is used throughout ip.lieu of Moment/1000. 
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T.O. 1L-2A-5 

0- 2A and 0-2B CARGO LOADING TABLE 

WEIGHT CABIN CABIN CABIN CABIN CABIN 
(LBS. ) FRONT SEAT BETWEEN FRONT ON CENTER CENTER SEATS FORWARD OF 

REMOVED AND CENTER SEAT SEAT CUSHION REMOVED AFT FIREWALL 
MOMENT/ 100 MOMENT/ 100 MOMENT/ 100 MOMENT/ 100 MOMENT/ 100 

(ARM 105) (ARM 123) (ARM 136) (ARM 138) (ARM 170) 

20 21.0 24.6 27.2 27.6 34. 0 

40 42.0 49. 2 54.4 55 . 2 68.0 

60 63.0 73.8 81.6 82 . 8 102.0 

80 84.0 98 . 4 108. 8 110.4 136.0 

100 105.0 123. 0 136.0 138.0 170.0 

120 126.0 147.6 163.2 165 . 6 204. 0 

140 147. 0 172. 2 190.4 193.2 238.0 

160 168.0 196 . 8 217.6 220.8 272.0 

180 189.0 221.4 244.8 248.4 306 . 0 

200 210 . 0 246.0 272.0 276.0 340.0 

220 231.0 270.6 299 . 2 303.6 374.0 

240 252.0 295 . 2 326. 4 331. 2 408.0 

260 273.0 319.8 353.6 358. 8 442.0 

280 294.0 344. 4 380.8 386.4 476.0 

300 315.0 369.0 408.0 414.0 510. 0 

320 336.0 393.6 435.2 441.6 544.0 

340 357 . 0 418.2 462. 4 469.2 578.0 

350 367.5 430.5 476.0 483.0 595.0 

360 350 LB. LIMIT 442.8 489.6 496 . 8 350 LB. LIMIT 

380 467. 4 516.8 524.4 

±00 492 . 0 544.0 552.0 

420 400 LB. LIMIT 400 LB. LIMIT 579.6 

440 607.2 

460 634.8 

480 662.4 

NOTE: Moment/100 is used throughout in lieu of Moment/ 1000 
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T.O. 1L-2A-5 

0- 2A and 0- 2B CARGO LOADING TABLE (Cant) 

WEIGHT CABIN CABIN CABIN CABIN CABIN 
(LBS.) FRONT SEAT BETWEEN FRONT ON CENTER CENTER SEATS FORWARD OF 

REMOVED AND CENTER SEAT SEAT CUSHION REMOVED AFT FIREWALL 
MOMENT/ 100 MOMENT/ 100 MOMENT/100 MOMENT/ 100 MOMENT/ 100 

(ARM 105) (ARM 123) (ARM 136) (ARM 138) (ARM 170) 

500 690.0 

520 717 . 6 

540 745.2 

560 772.8 

580 800 . 4 

600 828 . 0 

620 855.6 

640 883.2 

660 910 . 8 

680 938 . 4 

700 966.0 

720 993 . 6 

740 1021. 2 

760 1048. 8 

780 .. 1076 . 4 

800 1104.0 

820 1131.6 

840 1159. 2 

860 1186.8 

880 1214.4 

900 1242.0 

I 920 1269.6 

'HG 1297.2 

I 
960 1324.8 

980 1352.4 l 
NOTE : Moment/ 100 is used throughout in lieu of Moment/ 1000 
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T.O. 1L-2A-5 

0- 2A and 0- 2B CARGO LOADING TABLE ( Cont) 

CABIN CABIN CABIN CABIN CABIN 
WEIGHT FRONT SEAT BETWEEN FRONT ON CENTER CENTER SEATS FORWARD OF 
(LBS.) REMOVED AND CENTER SEAT SEAT CUSHION REMOVED AFT FIREWALL 

MOMENT/100 MOMENT/100 MOMENT/100 MOMENT/100 MOMENT/100 
(ARM 105) (ARM 123) (ARM 136) (ARM 138) (ARM 170) 

1000 1380.0 

1020 1407.6 

1040 1435.2 

1060 1462. 8 

1080 1490.4 

1100 1518.0 

1120 1545.6 

1140 1573.2 

1160 1600.8 

1180 1628. 4 

1200 1656.0 

1220 1683. 6 

1240 1711.2 

1260 1738.8 

1280 1766.4 

1300 1794.0 

1320 1821. 6 

1340 1849.2 

1360 1876.8 

1380 1904.4 

1400 1932.0 

1420 1959.6 

1440 1987.2 

1460 2014.8 

1480 2042.4 

1500 2070.0 

1500 LB. LIMIT 

NOTE: Moment/100 is used throughout in lieu of Moment/1000 
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DROP LOAD TABLE (SUU-11/A) 

CONDITION WT. (LBS. ) ARM MOMENT/100 

FULL 320 151 483.2 
EMPTY 240 150 360.0 

DROP LOAD TABLE (SUU -14/A & SUU-14A/A) 

CONDITION WT. (LBS.) ARM MOMENT/100 

FULL 250 146 365.0 
EMPTY 5-o 146 73.0 

DROP LOAD TABLE (AF/B37K-1) 

CONDITION WT. (LBS.) ARM . MOMENT/100 

FULL * * * 
EMPTY 80 

*Depends on load 

DROP LOAD TABLE (LAU- 32A/ A) 

CONDITION WT. (LBS.) ARM MOMENT/100 

FULL . 179 ·- 146 261.3 
EMPTY 49 146 71. 5 

DROP LOAD TABLE (LAU-32B/A) 

CONDITION WT. (LBS.) ARM MOMENT/100 

FULL 179 146 261.3 
EMPTY 49 146 71. 5 

0-2A 
T.O. 1L-2A-5 

DROP LOAD TABLE (LAU-59A) 

CONDITION 

FULL 
EMPTY 

WT. (LBS.) ARM 

183. 5 146 
54 146 

NOTE: 

LOADINGS 
SHOWN APPLY 
TOA SINGLE 
BOMB RACK. 
350 LB. MAX. 
EACH RACK. 

MOMENT/100 

267.9 
78.8 

· DROP LOAD TABLE- MISC. 

MOMENT/100 
ARM=146 TO CENTER 

(LBS.) OF BOMB RACK 

10 14.6 
20 '29. 2 
30 43.8 
40 58.4 
50 73.0 
60 87.6 
70 102.2 
80 116.8 
90 131. 4 

100 146.0 
125 182.5 
150 219.0 
175 255. -5 
200 292.0 
225 328.5 
250 365.0 
275 401.5 
300 438.0 
325 474.5 
350 511.0 

DROP LOAD TABLE (LAU-68(/)) 

CONDITION WT. (LBS.) ARM MOMENT/100 

FULL 211 146 308.1 
EMPTY 67 146 97.8 

NOTE: Moment/100 is used throughout in lieu of JY.loment/1000 
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T.O. 1L-2A-5 
0-2A 

• f 

SMOKE GENERATOR 

GAL WT (LBS) ARM (IN) MOMENT/ 100 

Lubricating Oil, Engine, MIL-L-2104, Grade 10 0.5 4 182 7.3 
l.b 7 182 12.7 

SUITABLE SUBSTITUTES 

Lubricating Oil, Acft., Turbine Engine 0.5 4 182 7.3 
MIL- L-6081 (ASG) Grade 1010 1.0 7 182 12.7 

Lubricating Oil, Acft., Turbine Engine 0.5 4 182 7. 3 
MIL-L -7808 (USAF) 1.0 8 182 14.6 

) 

NOTE: Moment/100 is used throughout in lieu of Moment/1000 
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Model 9900BX ARGUS DISPLAY INTERFACE 
SUPPLEMENT 

Document 010918, Revision 1, June 14, 2002 
Introduction 

This Pilot's Guide is a reference for the interface with the Ryan TCAD Model 9900BX 
and the Eventide ARGUS Displays. It does not replace the ARGUS manufacturer's 
Operator's Manual or the Ryan TCAD Pilot's Handbook. Argus software has been 
developed specifically for the Model 9900BX. This supplement covers use of the older 
software prepared for the Model 9900B and the newer software for the Model 9900BX. 

Operator Controls & Basic Displays 

The TCAD Model 2_900BX Display/Controller serves as. the TCAD_controll<a" and 
digital-profile traffic displa_y. The ARGUS shows information in a plan-view, 
graphical presentation. 

The ARGUS will initialize normally. When communication between the Multifunction 
Display and the Model 9900BX is established, a message that your aircraft is specially 
equipped for traffic alert is displayed on the ARGUS. 

After initialization, proceed with operation of the Multifunction Display in a normal 
manner. 

Model 9900BX data will be shown in a "thumbnail" abbreviated view on part of the 
display. The symbols for closing and parting traffic depicted on the ARGUS display are 
identical to those shown on the TCAD Model 9900BX. The symbols and definitions are 
available at any time on a special help screen on the ARGUS. 

The Air Traffic Shield 

The range and height of the displayed area is controlled by the shield size selected on the 
Model 9900BX. The range selected on the TCAD is the maximum range limit for traffic 
displayed on the ARGUS, within the limitations noted in the limitations section. 

The Air Traffic Shield only limits the display of traffic. It does not limit the tracking of 
Traffic Alerts (TA). lftraffic beyond the selected shield limit meets the requirements for 
a T A, then an audible announcement will be made and the Star and traffic shown on the 
Model 9900BX Display/Controller will identify theTA Traffic. 

Thumbnail Display: 
The solid circle is always ore mile. The intermediate circle (if shown) represents three 
mi)es. The outermost circle shows the number that corresponds t'P the range for that 
cirele. 

The1 shield range selected on the Model 9900BX determines the number on the outermost 



ring. TCAD "rmmds" range to the next lowest whole number. For instance, if two NM 
is selected then the outermost range ring will show 2. If 2.1, 2.2 or even 2.9 is selected, 
TCAD will round to 2nrn. Traffic beyond two miles will be shown on the ARGUS out to 
the limit selected on Model 9900BX. 

When only a dotted ring is shown, the range selected on the Model 9900BX is less than I 
NM, and the range ring corresponds to that selected range. 

The inner and middle range rings on the full-screen view are marked. The outer range 
ring corresponds to the range in the lower right comer of the display. 

Note that the scale on the display is compressed between three and six NM, meaning the 
distance between the three mile and six mile ring is less thari the distance between the one 
and three mile ring. This reduces clutter and dedicates more area for traffic close to your 
aircraft. 

Threat Acquisition 

TCAD will respond normally to traffic acquisition, and the ARGUS will show the traffic 
as long as the bearing is available for the traffic (see limitations). As with other ARGUS 
functions, selecting the smallest TCAD range consistent with operations is best to 
minimize clutter on the display. 

Approximately six threats can be shown on the ARGUS. In the event of threat overlap, 
the higher-priority threat (the closer in range) is shown over the other threat until there is 
no longer any overlap. 

Help Displays 

The Help page on the ARGUS provides basic legend information to allow the operator to 
quickly interpret the traffic information on the ARGUS. 

Fault Displays 

If the ARGUS fails to detect the Model 9900BX, or if the TCAD data received by the 
ARGUS is detected as invalid, TCAD ERROR will show on the thumbnail display. The 
large display will show "TCAO COMMUNICATION LOST". 

If the TCAD altitude information is invalid, the ARGUS will display TCAD AL T (on the 
thumbnail display) or TCAD ALTITUDE INVALID (on the full-screen display). 

If the shield size selected on the Model 9900BX is more than 9.9 miles, a SHIELD 
INVALID message will be shown. 



Any display should also pass the "common sense" test. If the information displayed 
seems wrong it probably is and should be checked. i 
Appendix 1 Limitations 

The maximum range ring on the ARGUS is twenty-one miles, in the Unrestricted Mode. 

The ARGUS software that was designed for the Model :9900B operates identically for the 
Model 9900BX with one exception. The ARGUS does not recognize the greater range 
capability of the Model 9900BX. In particular, the ARGUS does not recognize a shield 
size greater than 9.9 miles. The TCAD Model 9900BX Enroute shield can be increased 
to 10.0 NM and the Unrestricted Mode limit is 21 mileS. If the ENRT shield size is set to 
a range greater than 9.9 miles or the Unrestricted mbde is selected, a "TCAD Shield 
Invalid" message will appear on the ARGUS. The message will disappear if the TRML 
or SID mode is selected, or the ENRT Mode is selected and the shield size is 9.9 miles or 
less. 

Some jumpiness in the displayed threats can be expected du; to reception angles and 
reflections. This is most evident at distances greater than three NM or when yol.rr aircraft 
is on the ground. 

The number ofthreats displayed is limited, and TCAD 'monitors many more threats than 
can be shown on the display. When a threat of higher priority appears on the display, 
replacing one of lower priority, it appears that one of threats jumps from one part of 
the display to another. This can be disconcerting, but is of no consequence. 

Occasionally TCAD will not show a bearing to a threat. The traffic will be displayed on 
the TCAD, and the normal audible and visual alerts occur. Traffic without bearing is 
not displayed on the ARGUS. 

Appendix 2 Disclaimer 

The ARGUS Display is ancillary to the TCAD display:. Traffic information, especially 
regarding the altitude separation, is available immediately by viewing the TCAD display. 
Appendix 3 (Reserved) 



Appendix 4 Interface with Ryan TCAD 9900BX and the Argus Series Moving 
Map Displays. 

There are two ways to access secondary functions on the ARGUS. INFOrmation can be 
accessed by pressing [ENR] and [AUX], or with a remote switch or button on the panel 
or the yoke. Similarly, SELect can be accessed by pressing AUX and DEP, or by a 
remote switch or button. When INFO or SEL are referred to in this section, "press the 
button" is used but in fact any of the above methods can be used. 

The ARGUS will scroll through the normal self-test and limitations display. When the 
message "push key to continue" is shown, press any key. When communication between 
the Argus and the TCAD is established, a message that your aircraft is specially equipped 
for traffic ;:tlert is displayed. Press any key again. 

Proceed with operation of the ARGUS in a normal manner. 

If MP+PL was selected in the Amend mode (see Amend section in this gvi9e) TCAD 
data will be shown in a "thumbnail", abbreviated view in the lower left comer of the 
display (see Figure I). The symbols shown on the display are similar to those shown on 
the TCAD and are defined in Figure 3. Symbol definitions are available on a special help 
page on the ARGUS. The thumbnail display is not shown in the ARRival Mode. 





When the INFORmation Mode is selected the TCAD thumbnail view will expand to a 
full-screen view (see Figure 2). The full-screen view shows the altitude separation next 
to each threat. 

When the TCAD is displayed on the full-screen, pressing the SELect button will cause an 
individual threat to be tagged with a rectangle containing the MSL altitude (or Flight 
Level) of that threat (this is called the Traffic Selection function). The N-number, 
squawk or transponder type will be slnwn in the bottom center of the screen. Each 
additional press of the SELect button will sequence the tag to the next highest priority 
traffic (as defined by the TCAD) until all the threats have been shown. To exit the 
TCAD SELect mode, press the SELect turton to step through each threat until the last 
threat is displayed. 

Hold the INFOrmation button for more than one second to return the ARGUS to its 
previous mode and the TCAD to the thumbnail display. 



As with the ARGUS, selecting the smallest TCAD range consistent with operations is 
best to minimize clutter on the display. 

Help Function & Fault Displays 

Press the INFOrmation button when showing full-screen traffic information to access the 
TCAD Help function. 

If the ARGUS fails to detect the TCAD, TC AD ERROR will be shown on the thumbnail 
display. The large full-screen display will show "TCAD COMMUNICATION LOST". 

Failure of the altitude input to TCAD will cause TCAD ALT and TCAD ALTITUDE 
INVALID to be displayed on the Argus 
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Figure 3 TCAD/ARGUS Help Screen with TCAD Symbol Information 

AMEND 

TCAD is selected in the ARGUS AMEND Mode. There are three choices: 

ADF/TCAD: MP+PL: This means the ADF and TCAD will be displayed in the 
thumbnail view on the maps and in the large-screen plan view. 

TCAD/ ADF: OFF: This means the thumbnail view is not shown, but TCAD information 
is shown in the large-screen plan view. The selection also affects the display ofthe ADF 
(the ADF card is not displayed. 

ADF Mode: This means the thumbnail view is not shown, but TCAD information is 
shown in the large-screen plan view. 



The selection also affects the display of the ADF (the ADF card is shown full time). 

The same amend page will also enable the TCAD help page to be displayed. TCAD help 
can be selected, Y or N. If Y is selected, then the help page is available when the 
INFOrmation button is pressed when viewing the large-screen TCAD display on the 
ARGUS. 

Exit AMEND Mode normally. 

Table of Buttons and Functions 

Understanding of the interface with TCAD with ARGUS can be enhanced with an 
understanding of the buttons and functions: 

All TCAD parameters such as shield height and shield radius and TCAD Mode selection 
are controlled by the TCAD display. 

Function Press Result 
Amend, to select the (AUX.] three times, then To choose the TCAD thumbnail 
TCAD display options on select AMEND view on all map modes except 
ARGUS Arrival, select MP+PL. To enable 

the large-screen Plan view only, 
select TCAD + ADF:off or ADF 
Mode. Also enable the help page, 
YorN. 

Show the 1CAD thumbnail No button press is The thumbnail display (shown in 
display. necessary. Figure 2) is available in all modes 

except ARRival. See Figure 3 for 
symbol information. 

Function Press Result 
To go from the thumbnail Press INFO Expanded TCAD information is 
TCAD display to the full- displayed. See Figure 2. 
screen TCAD display 
To go from the full-screen Hold INFO for more than The thumbnail display (shown in 
TCAD display back to the one second. Figure 2) is available in all modes 
thumbnail display. except ARRival. See Figure 3 for 

TCAD symbol information. 
To access the Traffic Press SEL when in the full- Shows the MSL of the selected 
Selection function; to get screen TCAD display. traffic and the transponder type, 
MSL altitude & N-number or squawk of the traffic 

is shown at the bottom of the 
traffic display. Press the SEL button to 

select additional traffic. 





To get out of the Traffic Press the SEL button until 
Selection function all threats have been 

selected, then once more 
for the full- screen TCAD 
display. 

To access the help screen, Press INFO when in the TCAD will display TCAD symbol 
for TCAD symbol full-screen view definitions. See Figure 3. 
defmitions 
To go from the help screen Hold INFO buttondown Thumbnail view is shown 
back to the thumbnail view for more than one second. 

Disclaimer 
The ARGUS display is supplemental to the TCAD display. Traffic information about the 
traffic, particularly regarding the altitude separation, is available immediately by viewing 
the TCAD display. 

-end-

End of Multifunction Display Interface Supplement to the Pilot's Handbook, 
Model 9900BX 
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