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Figure 3 — Principle Dimensions

6. PROTECTION FROM GUNFIRE.—Armor is

Pl"!.!-ll.ldﬂ'd to minimize the pﬂﬂ.!.ll:uht].' nfqnemf g—unﬁrg
reaching the pilot (Figure 4A) and turret gunner

(Figure 4),

& HYDRAULIC SYSTEM.

(1) The hydraulic system operates in several

different circuits, each of which is supplied hydraulie
pressure from a central distributing unit. A separate

control 15 provided for cach circuit. The circuits are
as follows:
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Figure 4A — Protection from Gunfire, Pilot's Position
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Figure 5 — Hydraulic System, Schematic
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sure Relief Valve and Accumulator. The pressure
regulating unloader valve controls the pressure in the

system between 1250 and 1500 p.s.i. When the
enloader valve is by-passing hydraulic fluid from the

engine driven pump, the fluid flows to the automatic
pilot pressure regulator. When any unit in the
hydraulic system is being acruated, no fluid will flow
to the automatic pilot. The Accumulator acts as a

shock absorber in the system and as a small reserve
source of pressure sufficient to operate any one Circuit.

(5) The Auxiliary Hand Pump is used to supply
pressure if the engine is not running, or in case the
engine-driven pump fails. It is also used to locate a
break in the circuits.

Circuits with broken lines may be i1solated by
placing the selector valve in the neutral position,
which is midway between the ends of the stroke.

CAUTION

When a leak 13 located, the damaged circuir
must not be used. Hydraulic fluid must be
conserved for use in the remaining circuits.

{6) The hydraulic fluid used in this system is a
mineral oil conforming to Specification AN-VV-0O.
366, colored "red”. No other hydraulic fluid shall be
used. The characteristic "red’” color helps to locate
leaks quickly.

(7) The airplane 15 equipped with Purolator
protected restrictors to filter out impurities in the
individual circuits to maintain proper operation.

SELECTOR 2 i
-~ =
VALVE ___,f? -
| .
e o
RESTRICTOR

AWING FLAP CYLINDER-
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SELECTOR

ALVE i . RETURN
Ill . L':'- Mg
' . GEAR
GEAR |
CYLINDERS

TAIL WHEEL I 4
YLIN
CYUNDER DN

Figure 8 — Londing Gear Hydraulic Circuit

4. ELECTRICAL SYSTEM.

(1) The electrical system is a single wire,
ground return type. Current is supplied by an
engine=driven generator which carries the load
and recharges two 12 volt, 34 ampere-hour
batteries connected in series.

(2) A IXC receptacle is provided for plugging
in & battery cart power plug for engine starting, for
operating the turret when the plane is grounded, or
for checking the electrical system. This receptacle is
oo the lower right side of the fuselage. Adjacent to
it is an AC power receptacle for ground checking
special radio devices.

LEGEND. PRESSURE
RETURN

Figure § — Wing Flap Mydroulic Circuit
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Figure 11 — Wing Gun Charger Hydraulic Circuit

(3) The bauery switch must be ON w0 operate
any ot the electric units, with the exception of the
recognition lights and IFF inertia switch circui,
which are connected directly to the batwery. The bat.
tery voltage can be read on the voltmeter when the
battery switch is ON,

(4} When opening and closing any switch,
especially the bawery switch, use a fast positive action
to minimize arcing and burning of contact points.

(5) Before wrning the batery switch on or off,
check to make sure thar all transmiter switches and
the turret power switch are mrned OFF,

(6} There are containers for spare bulbs in. the
pilot's cockpit and in the bombardier’'s compartment.
A complete wiring diagram is in the pocket on the
left side of the cockpit.

WARNING

Regard electrical apparatus generally, and
especially all current-carrying parts, as dan-
gerous irrespective  of voltage.
great care in bhandling, and avoid broad

Exercise

contacts such as are made by standing on a
metal deck or 1n warter.
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2. POWER PLANT

a. EMGINE.

(1) GENERAL.—The airplane is powered by the
Wright-Cyclone 14 Aircraft Engine Series C14-BB
Model R-2600-20, manufactured by the Wright Aero-
nautical Corporation. The engine is a 14-cylinder,
staggered two row radial air cooled type. The pro-
peller 1s driven at a ratio of 16 to 9 crankshaft speed
by means of reduction gears. The supercharger is of
the two speed, single stage, centrifugal type, having an
impeller which is driven at a ratio of 7.06 to 1 when
operating in LOW blower, and a ratio of 10.06 to 1

crankshaft speed when operating 1n HIGH blower.
The carburetor is a model PR48-A3 stromberg injec-

tion carburetor, incorporating automatic altitude mix-
ture control and idle cut-off.

(2) MILITARY POWER.—The engine 1s de-

signed to operate for periods up to five minutes only
at this power, provided temperature limits are not
exceeded.

#. PROPELLER.—The propeller is a three blade,
Hamilton-5tandard Hydromatic with a constant speed

contral. There 15 8 manual selection control on the
uppeér left section of the Pilnt's Instrument pnn-e] {EEE

Figure 27).
c. OIL SYSTEM. (Fig. 12)

(1) OIL—Use oil in accordance with AN Spec.
AN-VV-0O-446.

(2) The oil tank is forward of the fire-wall in the

engine accessory compartment. The normal amount
of oil in the tank and lines is approximately 13 gallons.

The maximum oil capacity is approximately 32 gallons.
There is a sounding rod located near the filler neck

to determine the quantity in the tank when the plane
is in normal ground position.

{(3) The actual quantity of oil carried will depend
upon the oil consumption of the engine and the type
of operation or mission. As a general rule, a fuel-oil

ratio of 151 will be satisfactory. This ratio should
be varied 1o about 181 for long range cruising power

operation; for operations involving especially severe
scavenging and foaming conditions, such as continued
carrier landing pracrice, it is advisable to carry not
less than 20 nor more than 25 gallons of oil.

Section |
Par, 2

(4) The scaveaged oil passes through an oil
cooler, equipped with a fully automatic temperature

regulator incorporating a by-pass valve, which directs
the oil flow either through the core of the oil cooler or
through the by-pass to the oil supply tank.

A hydraulically operated cooler flap, below the

engine compartment, permits control of air through
the oil cooler. The selector valve for the oil cooler

flap is located on the pilot’s lower port instrument
panel (see Figure 26},

(5) An oil dilution system is provided to facili-
tate’ starting on some of the TBM-3 airplanes. This
system is used before stopping the engine when a
cold weather start is anticipated. Dilution is obtained
by the addition of engine fuel into the oil inler line

at the base of the oil tank and is controlled by a toggle
switch in the cockpit (see Figure 47).

o, FUEL SYSTEM. (Fig. 13).

(1) Use grade 100/130 fuel in accordance with AN
Specification AN-F-28.

(2) The fuel is carried in the wing center section
in three tanks equipped with self-sealing liners. A

droppable fuel tank can be carried in the bomb-bay
and under each wInE.

(3) The maximum capacity of the tanks is indi-
cated on their respective filler caps and is approx-
imately as follows:

Capacity
Tank i 5 Britesh Imp.

Eallons gallons
Center Main..o.ooovvvannn, 145 121
Left Main . ciovanannenssss 90 75
Right Main + oo eevvnininnns o0 75
Bomb Bay non-droppable
(Self-Sealing) «oocvenneeass2l2 176.6
Bomb Bay Droppable ......270 225
Droppable Left Wing ...... 58 or 100 48.3 or 83.3

Droppable Right Wing .... 58 or 100 48.3 or 83.3

These quantities do not allow for e:P;nsi:}n
space,

(4) The tank filler caps are located as follows:

Right Main — Right Walkway
Left Main — Left Walkway

Center Main—Left side of Fuselage
Drﬂpp;ilf_‘rle -— RiEht 'l;ln.'iI!lE' outhoard of Walk-

way

RESTRICTED 9
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LEGEND. QI == QIL DILUTION coessssss VENT 8 DRAIN s

1 Sounding Rod. 12 Hydraulic Cylinder and Rod for Operating Cooler
2 Engim:}unni-n-n RBox, ﬂﬂ.P.
3 Lines Operating Oil Dilution System. 13 Ohl Cooler Flap,
4 Oil Diverter Valve. 14 Qil Line from Oil Regulator to Tank.
5 Vent Line from Crank Case to Top of Tank. i; g:lnnr:l:::izll?limmﬂ HE:
S 2 e o Jank My Ea e, 7 Manual Oil Dilution Valve.
7 Drain Valve. 18 Overflow Pan Drain,
8 Qil Line from Engine to Regulator, 19 Ol Taok.
9 Oil Line from il Cooler to Diverter Valve. 20 Filler Unit & Strainer.
10 il Cooler. 21 Ol Pressure Line.
11 Qil Regulator. 22 Oil Dilution Control,

Figure 12 — OQil System
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LEGEND. FUEL  msmm—

DRAIN

MANIFOLD PRESSURE :
CARBURETOR VAPOR VENT e

1 Carburetor 12 Main Tank Sumps and Draios
2 Fuel Pump 13 Fuel Taok Selector Valve
3 Right Main Fuel Tank 14 Electric ON and QFF Switches for Droppable Fuel
4 Right Wing Droppable Fuel Tank Tanks
5 Fuel Pressure Gage 17 Main Strainer Drain Line
& Fuel Strainer Drain Control 18 Fuel Pump Drain Line
7 Fuel Tank Selector Valve Control 19 Left Wing Droppable Fuel Tank
8 Left Main Fuel Tank 20 Dual Vapor Vent Line
9 Center Main Fuel Tank 21 Manifold Pressure Line
10 Main Fuel Strainer & Drain 22 Vent Lines
11 Bomb Bay Fuel Tank 23 Carburetor Vapor Vent Return Line

Figure 13 — Fuel System
RESTRICTED 11
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(5) The center droppable tank, when used, is
suspended 1n the bomb bay and the droppable wing
tanks, when used, are suspended one under ecach
wing, just inboard of the wing folding axis. Fuel
from each of the three droppable tanks 15 piped
into a single junction, which runs to the inlet port of
the fuel tank selector wvalve. DBefore the junction

point of each of these lines, electrically operated
valves are installed with ON-QOFF switches for indi-
vidual selection of left, center, or right droppable
tanks. When any one of these tanks has served its
purpose it may be drnpped 1n Highf-

(6) A Fuel 5trainer is provided to permir daily
draining of any impurities which may accumulate in
Drain control is located on the
pilot’s sub panel above the port rudder pedal (see
Figure 38).

(7) The fuel 15 normally delivered by the engine
driven pump, but an electrically driven auxiliary
pump is provided to build up initial pressure for start-
ing the engine, to maintain fuel pressure at high
altitude, for emergency use in case of engine driven
fuel pump failure, for take-off, landing and vo maintain
fuel pressure while switching from one tank 10
another.

3. CONTROLS.

4. AIRPLANE CONTROLS.

(1) AILERON AND ELEVATOR.—A conven-
tional stick, equipped with pistol type grip, is pro-
vided. To lock controls, place the metal cap over the
control stick, hook the two attached wire cables into
the rudder pedals and attach the elastic cords by means
of hooks to the bulkhead immediately behind the
pilot's seat as shown in figure 14,

the fuel system.

Figure 14 — Stick and Harness

RESTRICTED
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(2) RUDDER AND BRAKE CONTROL.—The
rudder pedals are of the standard underhung type,
adjustable to three positions for different leg lengths.
The adjustment levers are located on the arm on the
inboard side of each pedal. With toes on adjustment
levers, push pedals forward as far as possible, then
with toes under the pedals pull them AFT one notch
at a time, until the desired position is reached. Make
sure that each pedal has ratcheted past the same num-
ber of notches. Power for the hydraulic brakes is
supplied by cylinders awached to the pedals. The
braking elements in the wheels are alternate rotating
and stationary discs, which are pressed together when
the pilot pushes on the forward edges (the upper part)
of the pedals.

Figure 15 — Flevator Trim Tab Control

(3) ELEVATOR TRIM TAB CONTROL.—The
elevator tab control handwheel, on the inboard face
of the trim tab control unit, at the left of the pilot’s
seat, adjusts the longimdinal trim of the airplane. To
trim the airplane turn the handwheel in the direction
of action rm:luirl:'lﬂ, COUNTERCLOCKWISE will
raisé the nose, CLOCKWISE will lower the nose.

(4) RUDDER TEIM TAB CONTROL.—The
rudder trim tab knob, on the top of the control unir
at the left of the ]_:lilut':.: seat, adjusts the directionsl
trim of the airplane. Turn the knob in the direction

of the desired resultant motion of the airplane;
CLOCKWISE to turn nose right, COUNTERCLOCK.-
WISE to turn nose left.

(5) AILERON TRIM TAB CONTROL.—The
aileron trim tab control, on the forward end of the
control unit, adjusts the lateral trim of the airplane,

12 KESTRICTED
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Figure 16 — Rudder Trim Tab Control

Turn the knob in the direction of the desired resultant
maotion of the airplane; CLOCKWISE o raise the
starboard wing, COUNTERCLOCKWISE to raise the

port wing.

& POWER PLANT CONTROLS,

(1) FUEL STRAINER DRAIN.—The fuel strainer
should be drained daily just prior to flight. It is con-
trolled by a push-pull knob on the panel above the
port rudder pedal. Press center of knob to unlock,
then pull OUT te drain strainer, hold for approx-
imately five seconds, then push FULL IN. Be sure to
leave closed after draining,.

{2) QUANTITY GAGES—There are four elec-
trically operated fuel quantity gages in one unit,
located on the lower starboard side of the instrument
panel. These gages indicate the fuel quantity of the
three main tanks and the center auxiliary tank. No
provision is made to indicate the fuel in the wing
droppable tanks,

(3) FUEL TANK SELECTOR.—This control is
located on the panel, directly forward of the stick,
It hias five positions marked on its dial, which are:

Off Right Main
Center Main Droppable
Left Main

To change tanks, turn the selector handle to
the tank desired making sure that it is wrned far
enough so that it is felt 1o sear. The auxiliary fuel
pumps should be turned ON while shifting tanks.

Section |
Par. 3

Figure 17 — Aileron Trim Tak Confral

(4) AUXILIARY FUEL PUMP. —The auxiliary
fuel pump is controlled by a toggle switch near the tab
controls on the pilot's port side. The pump is used
to build up pressure for starting the engine, to main-
tain fuel pressure at high aluwdes, for emergency use
in case of engine driven fuel pump failure and to
maintain fuel pressure while changing tanks. This
pump is wrned ON for rake-off and landing as an
added precaution to maimntain an adequate steady fuel

P FrCSSUrc.

Figure 18 — Fuel Tank Selector

(5) ENGINE CONTROL QUADRANT.—This
15 located on the left side of the pilot's cockpit. It
contains the fnllﬂ-wing:

(«¢) THROTTLE CONTROL.—

Lever Afit—CLOSED.
Lever Forward—0OPEN.

RESTRICTED 13
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CAUTION

WHEN STARTING ENGINE WITH |
EMERGENCY FUEL PUMP QM.
FLICK PRIMER SWITCH |

INTERMITTENTLY OMLY
] o — e

5
=
=

Figura 19 — Auxiliary Fuel Pump Swifch

(&) MIXTURE CONTROL.—
[dle Cut Off—Lever Aft (Red Sector).
Auromanc Lean—Lever Center (AL White
Sector).
Automanc Rich—Lever Full Forward (AR
White Sector).

Fuel will low through the carburetor with
the mixture control in any position except cut-off,
whenever the fuel pressure is greater than five p.si,
whether the engine is running or stopped. The
mixture control should therefore be left in the cut-off
position whenever the engine is not running to prevent
fuel from collecting in the supercharger. If for any
reason during ground operations the engine should
cut out, the mixture control should be immediately
moved to the cut-off position to prevent flooding the
fuel induction system.

Figure 20 — Engine Control Quodrant
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(c) SUPERCHARGER CONTROL.—
Full Forward—LOW BLOYWER.
Full Aft—HIGH BLOYWER.

(&) FRICTION ADJUSTMENT.—Rotate knob
on side of gquadrant clockwise 10 increase friction.

(6) CARBURETOR AIR CONTROL—A push-
pull *"T" handle, on the upper left side of the main
instrument panel 15 used to operate the deflector door
in the carburetor air intake. In the DIRECT (in)
position, outside air goes directly to the carburetor
and in the ALTERNATE (out) position, it must pass
by the engine cylinders. Lift the handle to unlock.

Figure 21 — Carburetor Air Control

(7) COWL FLAPS CONTROL.—The cowl flaps
are controlled by a three position hydraulic control
lever located directly above the left rudder pedal.

LEVER UP—FLAPS OPEN

LEVER CENTER—NEUTRAL.
LEVER DOWN—FLAPS CLOSED.

Cowl flaps must be FULL OPEN for all ground
operation 1o avoid “cooking” the electrical harness,

This applies to warm-ups in cold weather as well as
warm weather. At normal temperatures, all level
flight and cruising climbs can be done with closed
cowl flaps. When leveling off for crusing, best

results will be obtained by leaving the cowl flaps partly
open until the head temperature drops 1o 190% C

(374" F), and then closing the cowl flaps, after which
a rise to 218° C (424° F), is permissible. The flaps
may be stopped in any intermediate position by
returning the control to NEUTRAL.
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Figure 22 — Cowl Flaps Control

MNote

Cowl lap drag when in OPEN position 15 in
excess of 20 knots (24 mph) at maximum
velociey; keep closed when temperatures per-
mit.

(8) IGNITION SWITCH.—This switch is lo-
cated on the left side of the instrument panel. It has
{our positions:

Both magnetos off—QFF.

Right magneto on—R.

Left magneto on—L.

Both magnetos on—BOTH,
(2) THE STARTER.—

(«) ELECTRICAL OPERATION.—The starter
switch 15 located on the distribution panel. The

booster coil is energized only when the starter switch
15 held in the mesh position.

Figure 24 — Startar Switch

Left—5Starter (not over 15 seconds).
Right—Mesh.
An external elecirical source should be used
it avallable.
MNote

If the starter does not energize, move switch
to mesh momentarily to insure that the brushes
which might have been lifted and locked for
hand cranking arc released and back on the
commutator.

() MANUAL OPERATION OF STARTER.—
The gear box and handle are stowed in the bombar-
dier's compartment below the door. In manual opera-
tion of the starter the gear box and handle must be
meshed with the starter cable located ar the lower
starboard side of the fuselage just forward of the bomb
bay doors. Pull engaging cable "T"" handle control
full out and allow o snap back, this lifts and locks the
brushes. Turn starter handcrank unul sufhcient speed
15 obtained, then pull engaging cable "1™ handle once
more to start the engine,

Figure 23 — Ignition Switch

Figure 28 — Starfer Craonk

RESTRICTED 13
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(10) ELECTRIC PRIMER.—The primer is oper-
ated by a toggle switch on the pilot's distribution
panel.

(11) OIL COOLER FLAP CONTROL.—The oil
cooler flap 1s controlled by a two position hydraulic
contral lever, located on the left side of the main
instrument pancl,

LEVER UP—FLAF QOFEN.
LEVER DOWN—FLAP CLOSED.

The flap can be operated by the hydraulic hand
pump in conjunction with the Hand Pump Selector
Valve Control.

(12) PROPELLER CONTROL.—The propeller

governor is controlled by a push-pull knob, located

on the left side of the main instrument panel.
Push In—INCREASE RPM (DECREASE
PITCH).

Pull Out—DECREASE RPM (INCREASE
PITCH).

For vermier conirol, turn control knob clock-
wise to ncrease RPM and counterclockwise to

decrease RPM.

The operating range of the constant speed
governor unit is from 1200 RPM to 2800 RPM. Within
this range, the engine RPM should be regulated
entirely by the propeller governor control, the thrortle
being used to regulate the manifold pressure. Once
so selected, the RPM will remain constant under all
conditions, within the operating limits of the gover-
nor.

Always move the push-pull cootrol knob
slowly. Slight movement makes a great change in
RPM.

RESTRICTED
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Figure 27 — Propeller Control

(13) ELECTRIC $WITCHES FOR DROFPPABLE
TANKS.—An electric "ON-OFF" switch for each of
the drﬂpplhle tanks to be used in cnn]'unctl'n;m with
the tank selector valve is located below the tank
selector valve.

(14) DROPPABLE TANK RELEASES.—The
center droppable tank can be dropped after it has
served its purpose by opening the bomb bay doors
and pulling emergency bomb release “T" handle. It
cannot be released electrically.

The wing droppable tanks can be released
manually by the pilot. The two chrome yellow "T"
handles directly below the chart board are for this
purpose, Pull the one on the left to release the tank
below the left wing section and the one on the right
to release the tank below the right wing section,

t. ALIGHTING GEAR.

(1) CONTROLS.

{(«) The hydraulic control unit on the lower left
side of the instrument panel combines the control
of the alighting gear and the wing flaps. To raise or
lower the wheels, move the lever with the large square
knob to the desired position, as indicated:

LEVER UP—WHEELS RETRACTED (UP)
TIME REQUIRED—15 sec. (approx.).

LEVER DOWN=—WHEELS EXTENDED (DOWN)
TIME REQUIRED—12 sec. (approx.}.

WARNING

THERE 15 NO INTERCONNECTION BE-
TWEEN WING FLAP AND LANDING
GEAR LEVERS IN ALL CURRENT AIR-
PLANES. IT IS WNECESSARY TO MOYVE
LANDING GEAR LEVER SEPARATELY TO
RAISE OR LOYWER LANDING GEAR. HOW -
EVER, ON AIRPLANES UNMODIFIED IN
SERVICE, THERE I5 AN INTERLOCK.
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Figure 28 — Alighting Gear and Wing Flap Confrol

(6) Airplanes not modified in Service to remove
interlock between the wing flap and landing gear
controls are identified by the presence of the release
lever on the wing flap control handle and do not
incorporate a clip riveted to the wing flap control
handle to hold the release lever open. Moving the
wing flap lever to the DOWN position also lowers
the wheels, unless the release lever on the wing flap
conirol 15 depressed.

(c) Model TBM-3 Airplanes, Serial Nos. 23634
and subsequent have been modified in production to
remove the interlock between wing flap and landing
gear controls. On these airplanes the auxiliary LOCK
lever must be raised to retract the landing gear, regardless
of flap setting. These airplanes may be identified by
the landing gear control handle which is painted
YELLOW.

(¢} Model TBM-3 Airplanes previous to Serfal
No. 23634 may be modified one of several ways, as
tellows:

1 .ﬁ.i:p]a.m::s, Serial Nos, 23457 thruugh
23653, were modified on a quiek fix basis prior to
delivery to remove the release lever on the wing flap
control or to incorporate a clip riveted to the wing
flap control handle to hold the release lever open.

2. Airplanes, Serial Nos. previous to 23457,
were modified in Service to incorporate a clip riveted
to the wing flap control handle to hold the release
lever open.

3. airplanes, Serial Nos, previous to 23457,
not yet modified in Service to remove the interlock
between wing flap and landing gear controls. Ow ali
airplanes previons to SNerial No. 23634 the anxiliary
LOCK lever must be raised to refract the landing gear
with flaps DOWN but need not be vaised with flaps UP.
These airplanes do not have landing gear control
handle painted YELLOW,

Sachion |
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(¢) The landing gear shall not be lowered at
speeds in excess of 200 knots (230 mph) and shall
not be retracted at 5'.1:4:;]5 in excess of 150 knots
(173 mph).

(f ) If pressure in the hydraulic system is being
supplied by the hand pump, the hand pump selector
valve should be in the position marked LANDING
GEAR.

(g) In the event of complete failure of the
hydraulic system, the wheels can be lowered by pulling
the landing gear emergency release “'T" handle,
located directly below the hydraulic contral. Reduce
airspeed to 95 knots (110 mph) or less before
pulling the emergency rclease handle. Lock it by
rotating it 45 degrees clockwise. The weight of the
wheels and the action of the springs in the actuating
cylinders should cause the wheels to drop and lock
in the full down position.

CAUTION

Before pulling the emergency release handle,
move the hydraulic control lever to the “UP"
position to lift the landjng gear off the hooks.
Leave in the UP position while pulling the
emergency release, then return to the DOWN
position,

(4) If the emergency release does not release
the landing gear it may be released from the up-locks
by applying a negative gravity maneaver and pulling
the emergency release handle.

(#) Afbter landing investigate the cause for the
hydraulic failure, restore normal operation of the
hydraulic system and return the emergency release
handle to irs normal position,

(7} A mechanical indicator is provided to show
the pilot the position of the main wheels. The two
points in the slots to the right of the levers show
UP or DOWN for each wheel.

(2) MAIN WHEEL LOCKS.

(«) A mechanical connection between the
alighting gear control lever and the left shock strut
holds the lever in the DOWN position when the
airplane is on the ground. The lever can be moved
to the UP position only in flight, when the struts are
fully extended.

(#) On the ground, mechanically operated
locks prevent the side struts from breaking under a
load. In flight, when the wheels are being retracred,
the hydraulic cylinders release this lock before the
lifting action starts,

(¢} In the UP position, the main wheels are
locked by hooks that snap onto bars attached to the
shock struts, These locks are released by mechanical
action when the control lever is set to DOWN or
when the emergency “T" handle is pulled.

RESTRICTED 17
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(3) TAIL WHEEL CASTER LOUCK.—The tail
wheel caster lock control lever is located on the
port side. It 15 operated as follows:

(#) SHORE BASE.—The tail wheel caster lock
must be LOCKED during take-off and landing to
reduce the possibility of ground leoping. LOCK
immediately after taxiing into position for take-off.
UNLOCK after completing the landing run.

() CARRIEE BASE.—The tail wheel caster
lock must be LOCKED tor take-off and must be
LOCKED until the landing gear is fully lowered in
landing approach. UNLOCK before landing.

WARNING

The tail wheel caster lock must be LOCKED
until the landing gear has been fully lowered
in carrier landing approach to prevent the
possibility of the tail wheel sticking in the
wheel well during the lowering operation.

(4) OPERATION CHECK —Before lowering
the wheels, reduce the air speed to less than 200
knots (230 mph). Then check the pressure in the
hydraulic system. If 1t 15 less than 1150 p.s.a. use the
hand pump to build it up to 1750 p.s.a. Be sure the
hand pump sclector valve 15 set in the LANDING
GEAR position. After moving the alighting gear con-
trol lever to the DOWN position, and with the arrow-
shaped pointers indicatung that the wheels are ex-
tended, again check the system pressure. [f the gauge
shows no pressure, pull the emergency "T" handle.
This is to insure that the tail wheel has come down.

(5) WARNING SIGNAL.—An elecirically oper-
ated warning horn is located in the bulkhead just aft

of the pilot. This horn will emit a steady warning as
foon 48 CLhe throttle uas been adjusted to give
a manirold pressure of 15 inches or less
unless the landing wear 15 locked in its full DOWTN
position ready for landing. An intermittent signal
will be heard when any attempt is made to lower the

landing gear while the armament master switch is
closed and the various armament circuliis are nperlhle.

This armament warning circuit 15 not installed on

early model TBM-3 airplanes.

The warning horn emits a steady warning sig-
nal during wing folding and spreading operations
(see Paragraph 3, e (2) ).

(6) ARRESTING HOOK CONTROL.—The Ar-
resting Hook is normally operated by a motor which
is controlled by a switch and circuit reset button,
located at the left of the pilot’s seat. An emergency
control T handle is located on the panel directly

RESTRICTED
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Figure 2% — Arresting Hook Switch and Emergency
Control Handle, Internal Arresting Gear

above the port rudder pedal. This handle is used
only for extending the hook. To operate, pull the
handle out 10 inches and release; repeat 5 or 6 times.
If the hook is alrEadF extended, this handle cannot be
pulled through a full stroke. Before landing aboard
a carrier, check to see that the switch is set to the
DOWIN position and that the manuzl control cannor
be pulled through a full stroke.

Airplanes Navy Serial No. 85566 and subse-
quent are equipped with an external Arresting Hook.
To operate, pull the arresting hook handle and release.
(See Figure 29A). Once the Arresting Hook is
lowered, it cannot be retracred by the pilor, but must
be replaced in its retracted position by the deck crew.

d, Wik FLAPS,

(1) The wing flaps are operated by operating the
lever with the round knob, placed just 1o the right of
the square knohbed lever on the landing gear and wing
flap control unit.

WARNING

THERE IS NO INTERCONNECTION BE.
TWEEN THE WING FLAPS AND LAND-
ING GEAR LEVERS IN ALL CURRENT
AIRPLANES. IT IS NECESSARY TO MOVE
FACH LEVER UP OR DOWN SEPARATELY,
AS CONDITIONS MAY DEMAND, TO
RAISE OR LOWER THE LANDING GEAR
AND WING FLAPS. HOWEVER, ON
AIRPLANES UNMODIFIED IN SERVICE,
THERE IS AN INTERLOCK. (SEE PARA.
GRAPH 3¢, ALIGHTING GEAR, FOR
IDENTIFICATION.)
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ally lower the landing gear unless the release lever
on the wing flaps lever is depressed. If it is desired
to operate the wheels and faps independently, it is
necessary to unlock these controls.

WARNING

PILOT SHOULD MAKE CERTAIN WHAT
TYPE CONTROL UNIT IS PRESENT IN
AIRPLANE.

(3) If a partial flap setting is used for take-off,
with the original unmodified control unit, care must
be used in raising the landing gear. To prevent the
wing flap control lever from moving up with the
landing gear lever, perform the following operations
in the sequence given:

(@) Move the wing flap control lever (round

Figure 29A — External Arresting Hook Control Handle ok setpe LN poaltlon:
(£) Raise auxiliary lock lever.
(2) The original womodified type incorporates
an interconnection between the landing gear and wing
flaps levers. Lowering the wing flaps will automatic- (&) Adjust flaps to the desired positon.

(¢} Raise landing gear lever (3quare knob).
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WARNING

DO NOT FOLD WINGS
WITH FLAPS DOWN

SPREAD

WING
FOLDING

Figure 30 — Wing Folding and Spreading Controls

(4) The position of the wing flaps is indicated
by the pointer alongside the wheel indicator.

CAUTION
The wing flaps are not equipped with locks

for holding them in the DOWN position, but
depend on the hydraulic pressure in the wing
flap acating cylinders remaining constant.
Ii there is a leak in the wing flap hydraulic
circuit, the slip-stream may force the flaps
UP. If it is felt that all the available pressure
will be needed to lower the flaps and keep
them down while landing, use the emergency
“T" handle to lower the landing gear. No
other system is affected by the "T" control
and this will aveid using up the reserve supply
of pressure in the accumulator, which nor-
mally is sufficient to operate the wing flap
¢ylinders and hold the flaps down.

e. WING FOLDING AND SPREADING CON-
TROLS.

(1) The wing outer panels are spread or folded

by hydraulic cylinders and controlled by a selector
valve lever on the control panel above the starboard

rudder pedal. Two other cylinders move the wing
lock pins into locking position when the outer panels
are spread. These pins in turn are held in place by
safety pins which are actuated mechaanically with the
“T" handle, mounted just to the right of the selector

vialve lever. The wing panels should not be folded
with the flaps down.

Section |
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(2) Two warning devices indicate when the wing
panels are not locked. The red flags near the leading
edge of the wing and adjacent to the folding axis
stick up through the wing skin until the outer wing
panels are fully extended, the winglock pins in place
and locked with the safety locking pins. During the
spreading operation, the warning horn (commonly
called the Howler) begins to sound as the outer wing

panels reach the last 40 degrees of spread, and con-
tinues to sound a warning until they are fully spread

and locked in position, with the winglock pins home
and the safety lock pins in. The Howler warns in

the same manner at the beginning of the folding
operation.

4. MOYEMENTS OF PERSONNEL.

4. No provision is made for movement of the per-
sonnel berween the pilot's compartment and other
compartments in the airplane, during flight.

b, Movement 15 unrestricted in the bombardier's
compartment and from there it is possible to enter

the middle compartment or the turret at any time,

& ACCESS TO THE TURRET.
(1) Unlatch and pull down the armor plate.

(2) Face aft, rest the back against the armor plate
and slide the body up into the turret, holding on the
sides of the bullet-proof glass frame.

(3) When seated, raise the feet to the ledge pro-
vided for this purpose.

(4) Pull the armor plate up until the latch holds
it in the "UP" position.

CAUTION

Be careful when entering the turret not to

pull on cables, conduits or other installations
which might be damaged.

LOCK
WARNING
FLAG

Figure 31 — Wing Feld Warnings
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Figure 32 — Movement of Personnel/
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. Tachometer I i
. Climb Indicator L—_
. Chart Board Light

. Turn and Bank Indicator

. Directional Gyro

. Directional Gyro Control

. Aumtomatic Pilot Control Switch

. Bank and Climb Gyro

. Bank and Climb Gyro Control

. AN/APN-1 Limir Switch

. AN/APN-1 Altimeter Control Switch

. AN /APN-1 Altimeter
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Manifold Pressure Gage ' e
Altimeter /

Air Speed Indicator .
Rudder Sensitivity Trim
Airspeed Correction Chart — |
Rudder Trim Control '\l .

Aileron Trim Control

I

Elevator Sensitivity Control | 4

S

Remote Indicating Compass Indicator
Fuel Selector Valve

. Left Droppable Tank Switch

Center Droppable Tank Switch

. Hight Droppable Tank Switch

. apare Bulb Container
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Figure 33 — Pilot's Instrument Panel — Top Cenler Figure 34 — Pilot's Instrument Fonel — Lower Center
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1. Oxygen Flow Indicator

2. Unit Engine Gage

3. Accelerometer

4. Clock

5. Bomb Door Warning Light

6. Fuel Quaatity Indicator

7. Wing Gun Charger (Earlier Model Airplanes)
B. Fuel Quantity Gage Compensation

Chart
9. Cylinder Engine Gage

22
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. Carburetor Air Conrtrol

Take-off and Landing Check-off List
Ignition Switch

(il Cooler Flap Control

Propeller Control

R. P. Selector Switch

. Landing Gear Control
. Wing Flaps Coatrol

Thermometer, Qutside Air
Main Wheels Position Indicator

. Flaps Position Indicator
. Emergency Landing Gear Control

Figure 36 — Pilot's Instrument Ponel — Lower Starboard
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. Automatic Pilot Gage

Stowage Container
Autopilot Valve

. Tail Wheel Caster

Lock Control

Auxiliary Fuel Pump
Switch

Arresting Hook Control
Rudder Tab Control
Engine Control Quadrant

. Radar. Pilot

Viewer Bracket

Aileron Tab Control
Elevator Tab Control
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Cowl Flap Control

Emergency Bomb Heleasc

Fuel Strainer Control

Boamb Door Control

Compass Light

Wing Droppable Fuel Tank Control
Wing Folding Control

Wing Lock Control
Indicating Compass Correction Card

Remote Indicating Compass Indicator

Figure 38 — Pilot's Sub Panel
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. ARC-1 Conrtrol
. ARC-5 Control

CATC Transmiutter Control

ARB Receiver Control
APX-2 Control

. ARB Remote Tuner

Oxygen Flow Control
Pilot's Seat

Gun Sight Control Box
Electrical Distribution Panel

Figure 3% — Pilot’s Cockpit Starboard Side
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. External Light Master Switch

Wing Running Lights Switch
Tail Running Lights Switch

. Formation Lights Switch

. Section Lighrs Switch

. Formation and Section Lights Switch
. Approach Light Switch

. Radio Master Switch

Pitot Tube Swinch
Heater Switch

. Instrument Panel Lights Rheosta

. Compass Light Kheostat.

. Chartboard Light Rheostat

. Electric Panel and Cockpit Lighets Kheostat
. Primer Switch

. Yolimeoer.

. Armament Master Swatch

. Bomb-Torpedo-K. P. Switch

. Bomb-Torpedo-Smoke Tank Switch

. Wing Guns Swirtch

. Contaner Guns Switch

. Container Guns-Radar-Wing Bombs Release Switch 41,
. Wing Bombs Fuzing Switch

. Starter Switch

. Recognition Light Switch Keying Switch
. Ol Dilution Swiich

. Radio Heset Bution

54,

External Lights
Cockpit Lights Reset Button

. Warning Horn Reset Button
. Piror Tube Reset Bunon

Instrument Reser Bution
K. P. Firing-Keset Button

. Starter Reset Button
. Panel Recepracle Reser Button

Fuel Pump Reser Button

. Bomb-Torpedo Reser Button

. Camera Heater Reset Button

. Torpedo Camera Reser Burton

. Wing Shackles Reser Butron

. Left Wing Gun Reset Button

. Right Wing Gun Kesei Bution

. Bombardier’s Armament Reser Huton

Wing Bomb Fuzing Reset Button

. R. P. Fuzing Reset Buton

Lefe Wing Container Guns Reser Bureon

. Right Wing Container Guns Reset Button
. Panel Receptacle

Battery Switch

. Recognitnon Red Light Switch

. Recogninon Green Light Swich
. Recognition Amber Light Switch
, Recogmugn Lights Reset Button

Torpedo Director-Gun Sight Kheostat

Figure 40 — Pilo#'s Elecirical Distribution Panel
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. ATC Transmitter
. Turret Slip Hing

1

Fa

3. ARB Receiver

4. Heater (Serial Nos. 23314 to 23656, GRO62 to
GO538, 85459 to B5780 inclusive)

5. Oxygen Bottle

6. Radar Scope Bracket

7. Catapult Hand Grip
8. Bomb Door Control
9
10

. Relief Tube

. Instrument Panel
11. Electrical Panel

12. Bomb Bay Window

Figure 41 — Bombardier's Compartment — Fronf
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e
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1.
11.
12.
13.

14,

Section 1

. Smoke Tank Reel
. samoke Tank Control

Station Distributor
Microphone
Firing Key
Intervalometer

. Interphone Control
. Electrical Panel

Turret Power Switch

Transmitter

sending Key

Instrument Panel (Earlier Airplanes only)
Relief Tube

Oxyegen Flow Indicator

Figure 42— Bombardier's Comparfment — Port Side
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SECTION II
NORMAL OPERATING INSTRUCTIONS

BEFORE ENTERING PILOT'S COMPARTMENT:

d. FLIGHT LIMITATIONS AND RESTRICTIONS.

{1} Permissible accelerations and speeds at various gross weights are as follows:

Permussible Permissible Permissible

Crroass Weight Posinive Megative Specd Knois

Pounds Acceleration Acceleration {Indicared)
13,000 and less 4.61 2.0 315
13,500 .48 2,08 315
14,000 .28 2,0 315
14,500 4.0g 2.0 315
15,000 3. Hg 2.0 ETE
15,500 3.6k 2.0g 205
16,000 3,4 2.0g 295
16,500 3.2g 2.08 275
17,000 3,08 1.9g 265
17,500 2.8z T 255

| 8,000 2.68 1.7g 245
(2) When turbulent conditions are known to exist, or can be expected, speeds must be reduced
and pull-outs must be executed with due regard for increased acceleration resulting from this turbulence.

(3) Do not use flaps at speeds greater than 130 knots (150 mph) indicated air 5p::{:-r|._ * _
(4} Do not use full throw of ailerons at speeds greater than 200 knots (230 mph) indicated air

speed. At higher speeds aileron deflection shall be limited to that atainable using a contrel force no

greater than that required for full throw at 200 knots (230 mph). e ¢
{($) Do not lower landing gear in excess of 200 knots (230 mph) IAS, and do not raise in excess of 150

knots {173 mph) IAS

(6) All Acrobaties are strictly prohibited in this airplane,

(7) Voluntary spins are not permitted in this airplane.

(8) Glide bombing may be carried out with bomb bay doors open or closed, with landing gear
extended or retracted subject to the speed limitations given above but steep prolonged dives are not
permitted 1n this airplane.

(2) Maximum recommended values of gross weights for various types of operation are as follows:

Landing, Average Fields 15,500 lbs.
Landing, Prepared Runways 16,000 lhs.
Take-off, Prepared Runways 17.600 lbs.
Arrested Lungfng 15,500 lbs.
':.H.'IIE.]:II.'II‘[iI'.IH 18,100 lbs.

These limitations may be supplemented or superseded by mstvictions inclnwded fn Service pubifcations,
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b. WEIGHT AND BALANCE.—Obtain the take-off
gross weight and balance of the airplane. Refer to
The Handbook of Weight and Balance Data, AN 01-
1B-440.

¢. ACCESS TO AIRPLANE.

(1) PILOT'S COCKPIT.—Access to the Pilot's
Cockpit may be gained from either the Port or Star-

board wing. Either side of the canopy can be unlocked
by pressing the knurled push button at the lower

forward l,!EtEE- Either side can be moved indep-tnd-
ently and can be locked closed, open or in three

intermediate Fﬂsit OIS,

(2) MIDDLE COMPARTMENT.—The enclosure
of the second cockpit can be opened from the ourside
by reaching through the small door below the star-
board cabin rail and operating the handle on the
hatch section of the enclosure.

(3) BOMBARDIER'S COMPARTMENT.—En-
trance to the bombardier's compartment is made
through the door in the starboard side of the fuselage.

2. ON ENTERING THE COCKPIT.

a. PILOT'S SEAT—The Pilot's Seat is equipped
with a vertical adjustment lever awached to the right
side of the sear.

The shoulder type harness is adjusted with a
lever attached to the left side of the seat.

& WING.—S5PREADING & FOLDING.

The successive steps in the spreading and folding
operations are as follows:

SPREADING:

1. Disconnect the wing tie-back cables at the
stabilizers.

2, If the hand pump 1s being used, put the

hand pump selector valve lever at the position marked
GENERAL.

3. Move the wing flap control lever to UP
position,

4. Move the wing folding control lever to
SPREAD position,

5. When the wing panels are fully spread and
the wing lock pins in locking position, PUSH the
wing lock safety pin T handle FULL IN and rotate
clockwise,

Section I
Paragraphs 1, 2

2

T*'_- i i h.‘_ - .".:- ¥
- = -
; "_. _..__._t?_.lli
g I'*l.—_-r

Figure 43 — Access fo Cockpit

6. Look to see if the red flags have disappeared
into the wing skin.

If the "T" handle cannot be pushed in
easily, it indicates that the wing lock pin is not fully
IMN which may be due to low pressure in the hydraulic
system, With the hand pump selector valve lever in
the GENERAL position, build up the pressure with
the hand pump. If ample pressure is indicated and
the "T" handle cannot be pushed all the way in with.-
out undue effort, have the alignment of the wing lock
fttings checked.

FOLDING:

1. Move wing flap control lever tw UF
position.
2. Pull out safety locking pins by rotaung

the "T" handle counterclockwise and pulling it all
the way out.

3. Move the control lever on the wing folding
selector valve to FOLD position.
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4. When the wing panels have folded all the
way back, fasten the tie-back cables o the stabilizers.

If the hydraulic system is not in operation
the wing panels can be folded manually by releasing
the safety pins, using the T handle, and disengaging
the wing lock pins with the hand lever. An extension
handle for manual operation will be found just below
the wing locking cylinder.

CAUTION

Do not reverse the wins i'nldins lever before
the spreading or folding operation is com-
pleted.

Do oot try 1o hurry the spreading or folding
by pushing or pulling on the wing panels.

WARMNING
DO NOT FOLD WINGS
WITH FLAPS DOWN

SPREADE)

WING
FOLDING =
FOLD -

1. Wing Tie-Back Cables
2. Wing Folding Spreading and Locking Controls
3. Landing Gear and Wing Flap Control Unit

Figure 44 — Wing Folding and Spreading

¢ STANDARD CHECK FOR ALL FLIGHTS.
(1) Fuel & OQil,
(2) Controls & Brake.
(3) Battery
(4) Communications,
(5) Oxygen.
(6) Ammunition.
(7) Instrument Setting.
(#) Altimeter.
(&) Clock.
(8) Pyrotechnics.

RESTRICTED
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d. SPECIAL CHECK FOR NIGHT FLIGHTS.
(1) Running Lights.
(2) Formation Lights.
(3) Section Light.
(4) Recognition Lights.
(5) Approach Light.
(6) Lightis—Pilot's (ockpit.
(7) Lights—Bombardier's Compartment.
(8) Aldis Lamp—Bombardier's Compartment.

3. FUEL 5YSTEM MANAGEMENT.

. PROCEDURE TO USE WHEN
CHANGING TANKS.

(1) Do not fully exhaust one fuel supply before
makiong the shift to an alternate tank.

(2) If in flight, set mixtwre control in AUTQ.
MATIC RICH position.

(3) Switch auxiliary fuel pump ON until change
15 completed. When shifting to a droppable tank,
leave switch on for at least one minute after effecting
shift to prevent loss of fuel pressure and engine
failure.

(4) Turn tank selector valve to the desired tank.
If a droppable tank is to be used, switch the toggle
switch controlling the valve for that tank to ON
If a droppable tank has just been unsed, switch the
toggle switch controlling the valve for that tank to

OFF.

b, ORDER IN WHICH TO USE TANKS.—

Warm-Up—Center Main Tank.

Take-Off—Left or Right Main tank. Switch to
Center Main Tank as soon as a safe altitude
has been reached for the inirial stages of flight.

Sustained Flight—Fuel from Droppable tanks,
if carried, should be used frst.

Landing—Left or Right Main Tank.

CAUTION

It is important that fuel be used in the above
order to preclude the possibility of engine
failure during take-off, due to the accumula-
tion of water in the Center Main Tank in
earhier airplanes; or fre, due to the over-
flow of the vapor elimination system re-
turn fuel which returns to the Center Main
Tank. When Droppable Tanks are used and
Center Main Tank is full, switch to Center
Main Tank at frequent intervals o prevent
overflow of the vapor vent return fuel.
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¢. The approximare return fuel flow in vapor
elimination system is from on¢ to ten gallons per
howur.

4. STARTING ENGINE.

a. Uhock wheels and hold brakes.
b, Check fuel supply of all tanks.

¢. 3¢t the controls in the following positions:

{1} Ignition switch, accessory switches—OFF,
(2) Mixture—IDLE CUT OFF.

{3) Supercharger—LOW.

(4) Propeller—LOW PITCH (Full IN position).
(5) Cowl Haps—OPEN.

(6) Throtule—CRACKED.

(7) Auxiliary Fuel Pump—ON,

d. Pull the propeller slowly by hand in the normal
direction of rotation through at least three complete
revolutions.

¢. Immediately before starting, adjuse che following
controls, as noted:

(1) Carburetor air—DIRECT.

(2) Oil cooler flap—CLOSED. If the tempera-
ture of the oil is less than -7°C (19°F) the oil should
be preheated, unless it was diluted prior to the last
stop.

(3) Throttle—set for a maximum of 1200 RPM.

(4) Fuel supply cock—on tank desired.

(5) Battery switch—ON (if no other source of
electricity is available).

Figure 45— Temperature and Pressure Gage

J. Starter switch—STARTER (15 sec.) During the
last 3 to 5 seconds, the electric primer should be
moved to ON. The amount of priming may be

Section |l
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varied as indicated by experience. If the engine is
warm, priming may not be necessary.

g Move starter switch to MESH,

b After the propeller has turned two revolutions,
turn the ignitien switch to ON-BOTH.

1. As the engine starts to fire and before the priming
Chargt‘ 15 used up, move the mixture control to AUTO-
MATIC RICH position. As the carburetor starts
to function, decrease the priming until the engine is
running smoothly on the carburetor.

jo Check fuel pressure—16 to 184 p.s.i.

g DO MNOT PUMP THE THROTTLE —This prac-
tice causes a wide and rapid variation of the fuel-air
ratio and may result in serious backhring during the
starting operation,

. Stop the engine if the oil pressure gage does not
register 40 p.s.i. within 30 seconds after starting.

s IE engine cuts out, immediately return mixture
control to IDLE CUT-OFF and switch auxiliary fuel
pump OFF. Should the ungine refuse to start after two
attempts, move the mixiure coatrol to cut off, shuat
off the ignition switch, open the throttle wide and pull
propeller by hand in the direction of normal rotation
to clear the engine of excess fuel. Repeat the starting
procedure,

CAUTION

Before starting engine, be sure fire fighting
equipment is convenient, The airplane is not
equipped with fire extinguishers.

5. ENGINE WARM-UP.
. a¢t the controls as lollows:

(1) Fuel Selector Valve—Center Main.

(2) Carburetor Air Control—DIRECT.

(3) Cowl Flaps—OPEN.

(4) Oil Cooler Hap—CLOSED. Slowly open
when oil temperature reaches 757 C {(167° F).

(5) Mixwre Control—AUTOMATIC RICH.

(6) Propeller Governor—LOW (Full IN posi-

tion J.

(7) Operate at 1200 EPM until the oil tempera-
ture gage registers at least 30°C (86°F). If the oil
dilution system has been used prior to stopping, the
cogine speed can be increased at the minimum oil
temperature of 30°C (B6°F). Reduce engine speed if
cylinder head temperature rises above 218° C (424°F).

Slowly increase the engine speed to 1500 RPM.
If the oil pressure fluctuates, operate at 1200 RPM
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until the speed may be increased without oil pressure
Auctuation.

CAUTION
Do not operate a cold engine at high REPM.

6. ENGINE GROUND TEST.

. During raxiing operations, the mixture control
should be in the AUTOMATIC RICH position and
the propeller governor control should be in high
RPM position.

b Check fuel and oil pressure. After the engine
has been given a thorough warm-up, open the throttle
to 30" Hg manifold pressure. If the oil pressure
deops or fluctuates, reduce speed and continue the
warm-up, Fuel pressure should be 16 to 1814 p.s.i.

If below this pressure at 1800 RPM, reset within
allowable range before flight.

¢. Magneto Check. This should be made by
taking a flash reading while operating on one mag-
neto at 4 ume. It must be remembered, that atmo-
spheric conditions will influence the readings ob-

tained, but under normal conditions, a drop of 75 tc
100 RPM might reasonably be expected. An excessive

drop in RPM indicates improper functioning of the
magneto assembly, or malfunctioning of the spark

plugs. Operate on a single magneto for as short a
time as possible and return switch to the BOTH

position after each check, to allow the engine to clear
out.

d. Check idle mixwre adjustment by clearing engine
briefly at 1800 RPM. 3witch auxiliary fuel pump
ON. Then close throtle w idle ar 600 RPM.
Move mixture control lever momentarily, but with
smooth, steady pull into IDLE CUT-OFF. If RPM
momentarily increases more than 10, idle mixture is
too rich; if RPM drops immediately or remains un-
changed, 1dle mixmure may be too lean and should
be checked for proper acceleration.

e. Adjust oil cooler ﬂ:lp as otl warms up.

f. CHECK SUPERCHARGER.

(1) BEFORE FLIGHT.—In order 1o preclude
failure of the two-speed supercharger dve 1o accumu-
lation of sludge restricting the movement of the

clutches the supercharger cluiches shall be shifted 1o
each position, HIGH and LOW for two 30 second

pErif_‘ldi during warm-up prinr to each da}".-i ﬂight-

PROCEDUERE:
(«) Propeller governor—HIGH RPM (Full IN
position).
(&) Throttle—1000 RPM.
(¢} Supercharger Control—5hift rapidly from
LOW to HIGH and lock; retain in this position for
30 seconds.
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() Supercharger Control—shift rapidly from
HIGH to LOW.

{(2) THIRTY HOUR GROUND CHECK OR
CLUTCH OPERATION CHECK.—At the completion
of 30 hours or whenever 1t 15 desired o check the
operation of the supercharger clutch the following

test shall be made after engine warm-up.
PROCEDURE:

{(a) After the engine oil hag reached the
minimum temperature required for take-off, open
the throttle to obtain 1700 rpm and shift from
low to high blower.

(b) Adjust the throttle to obtain any
manifold pressure between 25 and 30 inches:
allow the engine operation toe stabilize: then
ote the rpm at the manifald pressure selected.

(c) Shift to low blewer as instructed in
paragraph 12.b.(1)(e) of this Section; readjust
the throttle to obtain the same manifold pres-
sure selected in high blewer; then note the rpm
when the engine aperation has stabilized. IFf
the rpm for low blower aperation is appreciably
higher (anywhere from 50 to 150 rpm, depending
on atmospheric conditions) then that in high

blower, the supercharger is operating satis-
factorily.

WARMING
Make certain that the supercharger con-

trol is in the "LOW" position when the
check is complete.
g Check Fuel Selector Valve—Run engine for a
full minute on each rank. After check, retarn the
selector valve to the CENTER MAIN TANK.

i GENLRATOR SYSTEM CHECE.
(1) Disconnect external power source 1f

ugsed, and turn on battery switch. With angine
idling, turn on a light electriecal load such as=
lights,

{2) Slowly increase the engine speed and
watch the voltmeter for the jump from 24.0
volts to 26.5 volts which should eccur be low
1400 rpm to indicate the closing of the gen-
erator reverse current cutout.
equipped with a volt-ammeter, thig will be
shown by the indication of current flow on the
amme: ter. Push the volt-ammeter button to see
that the voltage reading ias 26,5 at this time.)

{3) As the engine speed is further in-
creased, the voltage should intrease from 26,5
te about 28.0 and then remain at 28.0 volts
regardless of any further increase in engine in
engine speed. (This check can be made with a
volt-ammeter by holding the volt-ammeter
button in while inc¢reasing engine speed.)

ins trumanta, &tec.

(In planes
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MOTE

During flight, a quick check to de-
terminge whether or not the generator 1g
supplying power to the electrical
system can be made by momentarily turn-
ing the battery switch "OFF". Losz of
electrical equipment power (instruments,
lights, etc.) will mean that the battery
alone is supplying electrical power. In
that case, every effort should he made
to conserve the battery.

i. Check the throttle operation. See that the friction
crab is all right and does not slip back from any set
position. If it does slip, tighten the adjusting konob
on the side of the quadrant,

jo Check the Propeller Governor—Operate the
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propeller governor control to make sure thar it is
functioning properly.

7. TAXIING INSTRUCTIONS.
a. Tail wheel unlocked=—cockpit cover locked open.

b, The minimum engine speed when taxiing should
be 1000 KPM.

e. Check operation of brakes. A sluggish, “mushy”
feeling, with little reactionary force, signifies that the
brakes are not in perfect condition.

. Do not taxi with wings folded, unless absolutely
NECEsSary.

CAUTION

Do not raxi with flaps DOWN.

possible damage.
Ground looping characteristics are normal.

Avord
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B. EMERGENCY TAKE-OFF.

a. Start engine in the normal mannoer, then if the
engine oil was properly diluted when the engine
was previously stopped, the oil pressure should
quickly 51.*4::ad].r itself within the limits set forth 1n the
Power Plant Chart in Section 111, If the ol pres-
sure is too high, fluctuates or falls back when the
engine RPM is increased, the oil dilution toggle
switch may be moved to the ON position for intervals
of a few seconds over a period of about hftecn
seconds. The oil pressure gage should be watched
carefully, as over dilution and low o1l pressure 15 likely
to result under these conditnons.

b, The airplane may be flown as soon as the oil
temperature is 20°C (687F), the oil pressure is steady,
the engine 15 running smoothly and will “take" the
throttle.

¢, If the engine oil was NOT diluted prior to the
previous stopping, the dilution system MUST NOT
BE USED. It will not aid in starting and may cause
trouble.

9. TAKE-OFF.
., Mormal Take-Of Check-off List:

(1) Wings—Spread and locked.
(2) Bomb Doors—Closed,

(3) Mixture Control—Auto Rich.
(4) Blower Control—Low ratio.

(5) Propeller Control—High RPM.
(Full IN pnsith::n:i,

(6) Carburetor Air Control—Direct.
(7) Cowl Flapj—UF:n-
(8) Ol Cooler Flaps—Open,

(9) Fuel Tank Selector—Left or Right Main
Tanks.

(10) Elevator Tab—Neutral.
(11) Rudder Tab—1" Nose right.
{12) Aileron Tab—Neutral.
(13) Tail Wheel Caster—Locked.
(14) Cabin Hood—Locked open.

(15) Manifold Pressure—QOpen throttle
SLOWLY to desired pressure.

(16) Auxiliary Fuel Pump—ON. Leave ON until
normal flight altitude is attained.

(17) Wing Flaps—Partally lowered (as desired).

(18) Shoulder harness adjusted and secured.

& MINIMUM TAKE OFF.—The following will aid
if minimum take-off runs are desired:

(1) Flaps fully lowered.

(2) Take-off power reached with airplane held
by brakes before starting run.

sachion [l
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CAUTION

If airplane is not loaded and at a stand sill,

throtle of 49" Hg may be excessive and cause
the airplane 1o nose over.

(3) Tail raised by moderate force on controls
during first pare of cun.

(4) When take-off speed is reached, tail pulled
down to reach maximum angle of attack at moment
of leaving the ground.

(%) Wheels raised when clear of ground. Apply
brakes to prevent tire wear as the wheels retract into
the wheel wells.

(6) After reaching an airspeed of about 100

knots (115mph), flaps raised and airplane retrimmed,
longitudinally at the same time.

Here Lies Dacwoon DiooLewortH Doaxes

WHo MisHT BE CALLED A GooN,
He Maoe His Last Faux Pas On Eagry

Wren He Raisep His Fuars Too Soon/

‘| K\ Jw ﬁ/ﬁﬂffwﬂﬂ

WARNING

There is a considerable loss in lift when the
ﬂapi are raised, as well as a nose heavy shifr
in trim. It is recommended that pilots inves-
tigate this characteristic at an altitude above
500 fr. during the initial familiarization period.

¢ Catapult Take-Of,
(1) A. just seat, headrest and safety belt.
(2) Flaps full down.
(3) Elevator tab about 114° NOSE DOWN.
(4) Rudder rab abour 37 NOSE RIGHT.
{(5) Aileron tab about 1° LEFT WING DOWN.
(&) Stick in neutral position.

{7) Throttle friction adjustment saug.
(8) Use full manifold pressure.

4. Refer to Power Plant Chart, Flight Operating
Instruction Chart, Take-Of Climb and Landing Chart.

il

10. ENGINE FAILURE DURING TAKE-OFF.

If the engine fails immediately after take-off, proceed
as follows:

4. Immediately depress the nose, in order to main-
tain flying speed.
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b, II possible to land within aicport boundary, land
straight ahead,

¢, If it is too late to land within the airport boun-
dary, retract the landing gear and land off the field,
straight ahead. Do mof aftempt to turn back into the
field,

d. If there is time

{1} Lower flaps.

(2) Turn off fuel.

(3) Switch off ignition,

(4) Drop wing tanks, if carried.
11. CLIMB.

a. With an increase of altitude, the throttle must be
gradually opened until, at the critical altitude of the
engine without further supercharging, it is fully open.

6. For climbs at Normal Rated Power shift from
LOW to HIGH blower at 10,000 ft. For climbs at
Military Power shift from LOW o HIGH blower at
10,500 fi.

¢. Use AUTOMATIC LEAN mixture for climbing at
all powers provided that eylinder head tempera-
ture can be maintained below limits with the
cowl flaps no more than half open. If tempera-
tures are close to limits, increase air speed
slightly te improve cooling. As a last
measure shift mixture to AUTOMATIC RICH if tem-
peratures cannot be maintained below limits.  Adjust
the oil cooler flaps as necessary to maintain specified

limits.

o, Consult the Power Plant Chart for power
settings and temperature limits,

¢. Best Climbing Speed.—Indicated air speeds for
the best rate of climb will vary with the load carried
by the airplane. For the best climbing airspeed

under various gross weights, refer to Take-Of, Climb
and Landing Chart.

1Z. GENERAL FLYING CHARACTERISTICS.
a. AIRPLANE,

(1) Longitedinal stability is normal with the
center of gravity as far aft as 20.5% M.A.C, Elevator
forces are comparatively heavy. When the cowl Haps
are opened the airplane becomes slightly rail heavy.
The raising of the alighting gear causes rail heaviness
and the lowering of the alighting gear causes nose
heaviness. Do not lower alighting gear ar [LAS.
exceeding 200 knots (235 mph.). As the flaps are
lowered there is a tail heavy shift in trim. Do not
lower flaps at speeds greater than 130 knots (150
mph.).

WARNING

It 15 important that the pilot should familiarize
himself with the foregoing characteristics

prior to night and low visibility landings
and take-offs,

(2) Lateral stability is normal in the clean condi-
tion and neutral in the landing condition. Aileron
control 15 comparatively heavy at small angles of
deflection and somewhar less so at large angles.
Restrict full throw of the ailerons to speeds under
200 knots (235 mph.). At higher speeds, aileron
deflection shall be limited to that attainable using a
control force no greater than that required for full
throw at 200 knots (235 mph.).

(3) Directional stability is normal in the clean
condition and weak in the landing condition, decreas-
ing to zero at full yaw, where under some conditions

the rudder will reverse. At large angles of yaw a
tail heavy shift in trim occurs,

WARNING

Since control is greatly reduced in side slips
at low altitudes in the landing conditions,
side slips should not be carried beyond the

point where there is a noticeable decrease in
rudder force.

&, ENGINE.

(1) USE OF SUPERCHARGER.
(#) The engine should be opeérating in the

blower ratios specified in the Power Plant Chart.
HIGH blower ratio may be used as indicated in the
Power Plant Chart to obtain maximum speeds and
rates of climb. It should not be used for cruising at
altitudes at which cruising power is available in LOW

blower ratio, since fuel economy is inferior to that
obtainable in low blower ratio, and the tendency to

detonate is greater. It is essential that pilots realize
the limitations of the supercharger high speed ratio.
For each set of power conditions there is a critical
altitude for the supercharger low ratio, above which,
at the RPM specified, the manifold pressure and power
will drop off gradually with increased altitude, even
at full throttle. The use of the supercharger high ratio
for the same power conditions below the altitude
specified would result in considerable loss of power.
This loss 1s attributable both to the additional power
required to drive the supercharger high ratio and
to the increased mixture temperature (not apparent
on the indicator as normally located) that resulis
from the use of the supercharger high rartio.

(¢) THE SUPERCHARGER HIGH RATIO
SHOULD NEVER BE USED FOR TAKE-OFF. While

in supercharger low ratio, the engine should be
operated as a single-speed supercharged engine.

(¢) During flight, if tactically feasible, operat-
ing time in high blower should be followed by twice
as much time in low blower. Inthe event of prolonged
flight in supercharger high ratio, it is recommended
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that the supercharger be shifted to low ratio every
two hours for approximately 15 minutes. This is
necessary to insure best operation of the rwo-speed
supercharger. Do not shift the supercharger control
in flight more often than five minute intervals, except
in an emergency, but at least once every five hours.
C peration in supercharger low ratio may be continued
as long as desired.
Mote
Do not shift supercharger with engine speed
above 1800 RPM.

(¢) To change from LOW to HIGH ratio the
following procedure shall be used in the sequence
given:

I. Mixture Control—AUTO RICH.

2. Auxiliary Pump—UN.

3. Reduce throule setting as necessary (o
prevent exceeding desired manifold pressure in the
higher ratio.

4. Reduce RPM to 1700 with propeller gover-
nor.

5. Supercharger Control—Move rapidly from
LOW to HIGH position and lock.

6. Readjust the RPM, throtule setting, mixture
control and auxiliary fuel pump as necessary to obtain
the desired power.

{e) To change from HIGH to LOW ratio the
following procedure shall be wsed in the sequence
given:

1. Reduce RPM to 1500 KPM or less.

2. Supercharger Control—move rapidly from
HIGH to LOW paosition and lock,

3. Readjust RPM, throttle, and mixture con-
trol as necessary to obtain desired power.

(f) If a shift to HIGH ratio is attempted and
the clutch does not engage or if for some reason the
HIGH ratio clutch becomes disengaged, close the
throttle 1o 800-1000 RPM or as low as possible,
shift to LOW, speed engine up to at least 1700 RPM
and shift to HIGH using the procedure described
above.

(g) Changes from one supercharger ratio to
another should be made quickly, without pausing
between high and low positions. The supercharger
control lever must be securely locked at the extremity
of its travel in either the high or low position to
insure complete and positive clutch engagement.
High supercharger cluich shifts should not be at-
tempted at engine speeds below 1700 RPM, and while
shifting is permissible at speeds above 1700 RPM,
it is recommended thar all shifts be effected at 1700
RPM whenever possible. During flight, do not shift
into the same ratio more than once within a five minute

Section (I
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interval. This need not be observed during ground
operation at low engine speeds, i.¢., low clutch loads.

(2) CHANGING POWER CONDITIONS.—In
order 1o prevent excessive pressures within the cylin.
ders, the following procedures shall always be used
when changing power:

INMCREASING ENGINE POWER,

(2) Adjust the mixture control for the power
condition desired, as specihed in the Power Plant
Chart.

(b) Adjust propeller control to obtain the
desired RPM.

(¢) Adjust throttle to obrain the desired mani-
fold pressure.

DECREASING ENGINE POWER.

(@) Adjust throttle to obtain the desired mani-
fold pressure.

() Adjust propeller control to obtain the
desired RPM,

(¢) Adjust mixture control for the power con-
ditions desired, as specified in the Power Plant Chart.

(&) Close throttle momentarily to insure release
of mixture control over-ride valve.

(¢) Readjust throttle to desired manifold pres-
sure.

(3) CRUISING.

(a¢) While cruising may be conducted at any
engine power and RPM, below rated power and RPM,
if fuel economy is of importance and if it is tactically
feasible to do so, cruising operarions should be con-
ducted in a range not to exceed 35 per cent of normal
rated power.

() The engine should be operated in Auto-
matic Lean except when conditions are such that a
cylinder head temperature of 232°C (450°F) is ex-
ceeded. In such cases, Automatic Rich should be used.

(¢) Manual leaning beyond Automatic Lean to
the point of engine roughness, 1s permissible at 507,
power and below for minimum fuel consumption.

(«) The cruising manifold pressure-RPM rela-
tionships, specified in the Power Plant Chart, should
not be exceeded.

(¢) Propeller pitch limitations for this insealla-
tion preclude the use of the low cruising RPM condi-
tions on the Power Plant Chart, ataltitudes appreciably
above sea level.

13. MANEUYERS PROHIBITED.

a. Aileron roll.

b, Snap roll.

¢. Immelmann turn.
a. Inverted flight.

e, Intentional spins.
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14. STALLS.

a. The stall warning is less pronounced than in the
average airplane. Due to the variable loading condi.
tions, the pilot should become thoroughly familiar
with the peculiarities of the stall and the recovery
characteristics as soon as possible.

b, Recovery is greatly expedited by rapid and full
control movements.

WARNING

Do not stall the airplane ar low altitudes,
since considerable altitude may be lost before
complete recovery can be effected.

15. 5PINS.

a. Voluntary spins in this airplane are not per-
mitted.

b. Recovery from an inadvertently ¢atered spin may
be accomplished by the standard spin recovery tech-
nique, described in the Current Bureau of Aeronautics
Technical Order on the subject, since the airplane
does not have any peculiarities requiring any deviation
from this technique.

¢. All control movements should be smooth, but
rapid.

16. ACROBATICS.

All acrobatics are strictly prohibited in this
airplane,

17. DIVING.

a. Steep prolonged dives are not permissible with
his airplane.

& The Avenger is an excellent torpedo glide
bomber, but like all airplanes, it has certain definite
restrictions which must not be exceeded. Glide bomb-
ing may be carried out with any combination of useful
load and with bomb bay doors open or closed, with

landing gear extended or retracted provided the
following limits are not exceeded:

o

=
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Permissible Permissible Permissible

Gross Weight Positive MNegative Speed Knots
Pounds  Acceleration Acceleration (Indicated)
13,000 and less  4.6g 2.0g 315
13,500 4.4g 2.0g 315
14,000 4.2g 2.0g 318
14,500 4.0g 2.0g 1%
12,000 3.8¢ 2.0g 305
15,500 3.6g 2.0g 295
16,000 3.4 2.0g 285
16,500 3.2p 2.0g 275%
17,000 3.0g 1.9g 265
17,500 2.8g 1.6g 255
18,000 2.6g 1.7g 245
WARNING

This airplane will safely withstand existing
limiting speeds and accelerations. The only
unknown quantity that may have catastrophic
results 10 flight is the magnitude of vertical
gusts in turbulent air. When turbulent con-
ditions are known to exist or can be expected,
speeds must be reduced and pull-outs must
be executed with due repard for increased
accelerations resulting from this turbulence.
The use of aileron at high speeds or during
pull-outs must be undertaken with caution.

c. Fifteen inches of manifold pressure is recom-

mended during prolonged glides to keep the éngine
Wilrm.

@. Caution should be observed in gliding from a
high alutude as manifold pressure will build up

rapidly at a constant throttle sewing. Caution should
also be observed to open throtle very slowly at com-

pletion of dive so partly cooled engine will not cut out,
18. APPROACH AND LANDING,

a. CHECK-QFF LIST,
(1) Bomb doors—CLOSED.
(2) Alighting pear—DOWN,
(3) Wing flaps—DOWN,
(4) Tail wheel caster.
Shore Base—[.OCKED.

Carrier Base—UNLOCKED after landing
gear has been lowered.
(5) Cabin hood—LOCKED OPEN.
b. SET POWER PLANT CONTROLS AS
FOLLOWS:
(1) Mixture control—AUTOMATIC RICH.
(2) Carburetor air control—DIRECT.
(3) Propeller governor control—2400 RPM.

(4) Fuel tank selector—LEFT or RIGHT MAIN
TANK.

(5) Thromle—AS REQUIRELD.
(6) Blower—LOW RATIO,
(7) Oil cooler lap—OPEN.
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(8) Cowl flaps—In DESIRED POSITION 1o
maintain proper cylinder head temperature.

(9) In the fnal approach, change the propeller
governor control from 2400 RPM o “ake-off’ RPM
(Full IN position).

(10) Auxiliary fuel pump—0ON.

(11) Hlanr:l:l'ng cannot be made, opcn the throttle to
obtain take-off power and proceed in accordance with
the instructions for take-off, as outlined in this book.

¢. CARRIER OPERATION.—Invesugation of car-
rier approaches and arrested landings on the landing
platform at the Naval Aircraft Factory has indicated
favorable characteristics for these functions. The
f{:llt‘}wing cComments are .illJ'I'JEd'.

Variations in power speed during the approach
have less adverse effect than in other types.

A slow condition may be corrected by a large
application of throttle without undue probability of
CXCCSS1VE OVEr-correction,

Response to application of increased power dur-
irg the approach is normal. The power loading at
ptoss weights up to and including 15,400 pounds,
the maximum investigated, 15 not excessive,

Waveords are satslhactory. Application of hill
povwer may be made in response to a waveoff, but the
throttle should not be opened so abruptly as to cause
faulty engine acceleration,

Visibility during the approach is excellent,
especially if the cowl flaps are not fully opened.

For carrier approaches, the tabs should balance
the airplane at the approach speed. If so balanced,
control forces in a waveoff will not be unrcasonable.

While five seconds are required o completely
retract the arresting hook, the hook is raised clear
of the wires in about 114 seconds from the time of
operating the switch in earlier airplanes.

Arresung hook on later airplanes 15 not retrace-
able by the pilot.

The airplane may be taxiied with the wings
folded before they are secured if necessary.

19. STOPPING EMNGINE.

a. Alter landing, unlock the rtail wheel and raise
the wing flaps for taxiing,

b Auxiliary fuel pump—OFF.

¢. Set the controls as follows:

(1) Cowl Haps—OPEN.

(2) Oil cooler flap—OPEN.,

(3) Propeller control—LOW PITCH.

d. Idle the engine at B00-1000 RPM unul the
cylinder head temperature drops below 1497°C (300°F)

e. Desludging Supercharger (Shore base only)—
Desludge the supercharger clutches by operating the
engine in each blower position at about 1000 EPM
for 30 seconds or more after each flight. The pro-
cedure of taxiing back to the line in HIGH blower
satisfies this requirement.

Saction Il
Faragraphs 18-20

f. Increase the engine speed to 1200 RPM and hold
for not more than 30 seconds to permit efficient
scavenging of the crankcase oil.

g When a cold weather start is anticipated, the oil
dilution system should be used. Refer to "Use of the
(il Dilution System' in this section.

b Move the mixwre control to the idle cut-off
position, The engine will stop in a few seconds. The
mixture contral should be in the idle cut-off position
at all times when the engine 15 not running.

.. After the propeller stops turn the ignition switch
to the OFF position. Set throttle control OPEN.

£ Turn all transmitter switches and turret power
switches and all other accessory switches OFF,

£ Turn battery switch OFF.

! Turn fuel selector valve to OFF.

m. Secure plane before leaving it unattended.

20. USE OF OIL DILUTION SYSTEM.

. GENERAL —S50ome TBM-3 airplanes are equipped
with an wil dilution system. The oil dilution system
should be used just before stopping the ¢ngine when
a cold weather start 15 anticipated. It may be used o
assist the start when properly used prior to stopping,
but should never be used when starting if it was not
used prior to stopping. Dilution under the lamer
conditions will not aid the start and may cause trouble.
The oil dilution procedure is as follows:

b PROCEDURE:

(1) Make sure that the manually operated shut-
off valve, at the base of the ol tank, 15 open.

(2) Set the engine to run at 1000 rpm.

(3) Open the dilution valve by moving the elec-
tric togele switch to the ON position. When the
dilution valve is opened, there will be a sharp drop
in indicated fuel pressure. Fuel pressure should
return to normal immediately upon closing the valve.
If it does not, stop the engine immediately and check
the valve for leakage.

(4) Hold the dilution wvalve open for approx-
imately two minutes. Stop engine by moving mixture
control to the idle cut off position, then shut off the
Hold dilution valve open until the engine
stOps turning.

(5) When a cold engine is subsequently started
and, after running a short while, the ol pressure
starts to fluctuate or drop, the dilution valve shall be
opened intermittently for intervals of a few seconds
over a period of about fifteen seconds. If the oil
pressure still does not become steady, stop the engine
and let it rest for approximately five minutes before
attempring another start.

(6) When it is assured that the oil pressure is
steady, be sure v-at the dilution switch is in the OFF
position and the guard is over the switch.

1gnition.
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Figure 46 — Qil Dilution Switch

¢ PRECAUTIONS:

(1) Do not overdilute.

(2) Guard against fire.

(3) Dilute only when justified by forecast of low
temperature, i. €., below —5°C, (23°F).

(4) Allow adequate warm-up before taking off,
except in cases of extreme emergency.

(5) Keep oil system free of sludge and water.

(6) Check position of dilution line shut-off cocks.

(7) Since the oil in the propeller is not diluted,
care must be taken to determine that the propeller
pitch-changing mechanism is operating prior to
IE.]!EE--EIE‘.

21. USE OF THE CAREURETOR
INDUCTION SYSTEM.

The DIRECT position of the air control should be
used under all operating conditions if practicable.
The ALTERNATE position should be used if the air
is very cold or dusty and if icing conditions, heavy
rain or other induction hazards are encountered.

The use of the DIRECT position is especially im-
portant on take off. If icing conditions exist, the
ALTERNATE position may be used just before take-off
to clear the induction system, but the DIRECT position
should be used for the take-off run. If the necessity
should arise for using the ALTERNATE position for
take-off, ample allowance should be made for reduced
power which will increase the length of the run and
decrease the rate of climb.

The DIRECT position increases the power availahle
at any altitude and increases the altitude at which a
particular power is available. The power lost by use
of the ALTERNATE position may be compensated
for by a slight advance of the throttle position. How-
ever, when full throule is approached the compensa-
tion cannot be made. Except when full throtle is
approached there is no disadvantage in using the
ALTERNATE position and there is some evidence
that distribution may be improved by shifting to the
ALTERNATE position when operating invery cold air.

Z2. NIGHT FLYING.

@. The battery switch must be ON to operate any
lights except the Recognition Lights.
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b. The Recognition Lights circuit is connected
direct 1o battery.

¢. All other exterior lights are connected in a
circuit controlled by the Exterior Lights Master
Switch. Both the Master Switch and the Battery
Switch must be ON to operate them.

d. The chartboard, the compass and the electrical
panel lights in the pilot's cockpit, and the electric
panel and the compariment lights in the bombardier's
compartment are controlled by rheosears,

e. Recognition lights may be used singly or in
combination and may be swirched to STEADY, OFF,
or KEY. When switches are set to KEY the keying
switch is used to flash the lights,

J- The formation and section lights may be flashed
by pressing the switch to FLASH and releasing,

£ Awhite compartment light with a switch mounted
on the forward side of the support bracker iz located
at the top of the bombardier’s compartment,

A, Circuit breakers are used instead of the Customary
fuses. Press button to reser.

. For carrier operations the approach light switch
is OFF and is covered with a guard. It is switched ON
automatically when the arresting hook is lowered,
and OFF when the hook is retracted. On shore based
planes the guard is removed and the approach light
is operated manually,

23. BEFORE LEAVING AIRPLAME.

a. PILOT'S COMPARTMENT.

(1) Have wheels chocked if possible.

(2) Fuel Valves QFF.

(3) All light switches and heater switches QFF.

(4) All radio switches OFF.

(5) Batery switch OFF.

(6) Cage Automatic pilot gyros.

(7) If windy, lock flight controls to prevent
damage to the control surfaces.

(8) If dusty air conditions prevail set the car-
buretor air controls to ALTERNATE position.

(9) If OXygen hus been used during Hight., turn
regulator OFF. Demand type regulators should be
lefe with emergency knob OFF, demand knob at
NORMAL OXYGEN, and cylinder valve CLOSED.

b BOMBARDIER'S COMPARTMENT.
(1) All light switches OFF.
(2) All radio switches OFF.
(3) Turn OXygen OFF.

¢. TURRET GUNNER.

(1) All hight switches OFF.
(2) All power switches OFF.
{(3) All radio switches OFF.
(4) Turn oxygen OFF.
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1. Wiog Running Light (red) 6. Wing Running Light (green)

2. Tail Running Light (white) 8. Formartion Light (blue)

3. Recognition Light (amber) 9. Approach Light (green, amber, red)
4. Recognition Light (green) 103, Section Light {(blue)

5. Recognition Light (red)

Figure 47 — Exfernal Lights
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1. POWER PLANT CHART

«. I'he Power Plant Chart summarizes the operating
limits of the engine, It gives the supercharger set-
ting, manifold pressure, rpm, and altitude range for
several different operating conditions. Other con-
ditions affecting the operation of the power plant, such
as o1l pressures and temperatures are also specihed.
The rpm and manifold pressures at a given super-
charger control setting for take-off and military oper-
ation must never be exceeded; the time limit for each
of these condintons should not be exceseded. The
alttudes corresponding to the supercharger control
setiings show the approximate altwude for operation
at that setting. Operarion below the altitude shown
tor a given supercharger control setting should not be
undertaken as less power will be obtained, carburetor
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SECTION 1II
FLIGHT OPERATING DATA

air temperatures will be dangerously high, and fuel
cconomy will suffer. When changing power condit-
1ons, the controls should be adjusted o the settings
appropriate to the new condinon in the sequence
which fellows, in order to avoid excessive pressures
within the cylinders:

(1) Increasing power—DMixture, rpm, manifold
pressure,

(2) Decreasing power—Manifold pressure, rpm,
mixture,

b, In order to obtain the maximum in [}:ff{:rmancc
and reliability from the engine, it i recommended
that the pilot operate it at its power limits no more
often than is necessary for proper familiarity and
training,
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POWER PLANT CHART

Section ILI

gL CONSYSMPTION: HALIMUM D, §, GUART MR HOPE PER EMGINE.
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9 THER DiwigE

EY 12,

WER FaGy

Fe BEwEilfim
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AFPER FLIGT

ol IO

Emii

ﬁ,n;E_UFF CONDITIONS: 2B00 RPM, 49 IN. HG., AUTO RIGH,

LOW BLOWER, DIRECT AR, _§ i,
263 1:1 MAX. CYL: TEMP.

CONDITIONS TO AVDID:

SPLCIAL WOTES

USE AUTO RIGH MIXTURE FOR ALL GROUND OPERATION, TAKE-OFF, LANDING AND LAMNDING
APPROACH, AND WHEN COOLING IS INADEQUATE IN AUTO LEAN, USE AUTO LEAN AT ALL

POWERS IN FLIGHT PROVIDED CYLINDER HEAD TEMPERATURE LIMITS ARE NOT EXCEEDED.

SHIFT TO HIGH BLOWER AT MILITARY POWER AT THE ALTITUDE WHERE THE MANIFOLD

FRESSURE DROPS TO 34 INGHES IN LOW BLOWER.

SHIFT TO HIGH BLOWER AT NORMAL RATED POWER AT THE ALTITUDE WHEN THE MANIFOLD
PRESSURE DROPS TO 32 INGHES IN LOW BLOWER.

AT MAXIMUM CRUISE AND LOWER POWERS SHIFT AT 16,000 FEET PRESSURE ALTITUDE,
* 248°¢ permissible for | hr. with AUTO RICH mixture.

DaTe a5 OF & ~1-4-§F @IS0 O FUL. BT, EMGIME CALIBEATION CURVE.

Figure 48 — Power Plant Chart
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2. AIR SPEED INSTALLATION CORRECTION. indicated air speed for a given reading of the cockpir
The calibration below represents the air speed head air speed indicator, assuming zero scale error for the
{(Pitot Tube) |][1:ii.itilill'.l error and giﬂ:s the corrected instrument 1iself,

AIRSPEED INSTALLATION CORRECTION TABLE
~ INDICATED AIR SPEED ‘ CORRECTION

FLAPS AND LANDING GEAFR

RETRACTED | -
100 KNOTS (115 mph) SUBTRACT 4 KNOTS (4.6 mph)
140 KNOTS (16! mp.h) SUBTRACT 3 KNOTS (3.5 mph.)
180 KNOTS (208 mph) SUBTRACT 2 KNOTS (2.3 mph)
220 KNOTS (254 m.ph) SUBTRACT | KNOT (12 mph)
FLAPS AND LANDING GEAR

: n EXTENDED

) 70 KNOTS (81 mph.) SUBTRACT & KNOTS (6.9 mp.h)
80 KNOTS (92mph) SUBTRACT 6 KNOTS (6.9 mph.)
90 KNOTS (104 m.ph) SUBTRACT 4 KNOTS (4.6 mph)
100 KNOTS (115 mp.h) SUBTRACT 4 KNOTS (4.6 =ph)

110 KNOTS (127 mph) SUBTRACT 3 KNOTS (35 mpn) |

Figure 49 — Airspeed Installation Correction Table
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Section IV
Faragraphs 1, 3

SECTION IV
EMERGENCY OPERATIONS

1. POWER PLANT FAILURE AND EMERGENCY

QPERATION.
d. EMERGENCY STARTING.—When the batterics
are low and battery carts are not available, start the

engine manually by using the starter crank and gear
box, The starter crank and gear box are stowed
under the hombardier’s door.

. EMERGENCY TARKE-OFF.—5tart the engine in
the normal manner, then if the engine ol was properly
diluted when the engine war previously stopped, the
ail pressure should quickly steady itself within the
limits set forth in the Power Plant Chart in Secuion
111, 1f the oil pressure is too high, fluctuates or falls
hack when the engine R.P.M. s increased, the oil
dilution toggle switch may be moved to the ON
position for intervals of a few seconds over a period
of about fifteen seconds. The o1l pressore gage should
be watched carefully as over-dilution and low oil pres.
sure is likely to result under these conditions.  The
airplane may be flown as soon as the oil temperature
is 20"C (68 "F), the oil pressure is steady, the engine
is running smoothly and will take the throtle.

., GENERATOR FAILURE.

(1) VOLTAGE TOO HIGH. - Turn generacor
switeh off and reduce load on battery to mini-
mum. Recharge battery from time to time by
turning generator ewiteh on for five minutes.

(2) VOLTAGE TOO LOW. - If the voltmeter
reading falls as low as 24.0 volts during
flight. check the operation of the generator
system as directed in NOTE, paragraph 6.h. of
Section 1I. If the generator proves to be in-
operative, turn of f all but the mogt essential
electrical equipment.

d EMERGENCY OPERATION OF ELECTRICAL
SYSTEM.—In the case of generator failure, shut off
all unnecessary electrical equipment and land as soon
as possible. In the case of a circunt failure, push the
circuit breakers reset button, located on the pilot’s
electrical distribution panel to reset the circun.  If
failure is momentary, resetting of circuit breaker
burton will return circuit to operation.

o, POWER PLANT FAILURE IN FLIGHT.

(1) Pur the nose down and maintain flying speed.

(2) I there is ume, check the following possible
causes of engine failure:

(«) Fuel tank may be dry—try shifting two
another tank.

(4} Fuel pressure may have dropped—use elec-
tric fuel pump.

(¢) Mixture control may have slipped—tighten
friction crab and reset control.

(¢} lgnition may be on one magneto only—
move switch to both.

(3) If the engine cannot be restarted, lower the
wing flaps to cthe full "DOWN" position.

(4) If there 15 time and the airplane is carrving
hombs ar a I:urptdu, open bomb bay doors and d:-.-_-p
the bombs or the wrpedo. 1If droppable gasoline
tanks are carried, drop them also, then cfose bomb bay
-I'-Iil':"'.lr}.

(%) Turn igmiton switch QFF.

(6) It a suitable airfield is available, the landing
gear may be lowered. If not, leave landing gear up.

(7) Turn batery switch OFF.

(8) Land straight ahead.

¢, FIRE.—There is no fre extinguisher furnished
in this airplane.

2. HYDRAULIC SYSTEM FAILURE.

#, In the event of complete failure of the hydraulic
system, the landing gear can be lowered by pulling
the landing gear emergency release T handle lo-
cated direcily below the hydraulic control. The
weight of the landing gear and the action of the springs
in the acwaung cylinders will cause the wheels 0
drop and lock 1o the full down position.

b. Reduce sirspesd to 95 knots (110 mph) or
leze before pulling the emergency release.

. Lock handle into place by rotating it 45 degrees
clockwise.

4. If wheels do not drep immediately, relieve pres-
sure on landing gear hooks by attempting 1o raise the
landing gear hydraulically or applying a negative
gravity mancuver while pulling out the emergency
release handle.

¢. The wing flaps are not equipped with locks for
holding them in the DOWN position, but depend on
the hydraulic pressure in the wing flap actuating
cylinders remaining constant. If there is a leak in
the circuit, the slip stream may force the flaps UP.
If it is felr thar all the available pressure will be needed
to lower the flaps and keep them down while landing,
use the emergency “T" handle to lower the landing
gear and this will avoid using up the reserve supply of
pressure in the accumulator, which is normally suf-
ficient to operate the wing flap cylinders and hold the
flaps IXOWN,

f- After landing, find the cause of the hydraulic
failure, restore hydraulic system 1o normal operation
and return the emergency release handle to its normal
position.

3. DITCHING,
This airplane should have good water landing char-

acteristics.  Acrual water landings indicate that the
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arrplane will remain afloat for approximately 15 to 20

pﬂtlilit, i !UPPJ_}I‘ ]::LH_']-I:E'[ :Il'll:i - reF,;,ir P":H:]'EE'I:.. which
seconds under the following conditions:

contain the fﬂl]uwing equipment.

. Bomb Bay load dropped if possible N
b Bomb Bay deors closed. (#} EMERGENCY EQUIPMENT

c. Wheels up. CONTAINER.
. Flaps down. I. One first aid kie,
¢, Fully stalled—power stall if power is available 2. Emergency rations (one package per man).

Bt e e iR e B F. Emergency drinking water (two cans per
bay and closing the doors, it may be preferablé to
land with the doors closed. The bomber's window
would probably be broken and the bomber's com-
partment immediately filled if a landing is made with () OAR POCKET.
the bomb bay doors open. Warter landing with Land-

' 1. Two five-foot g
iog Gear extended and bomb bay doors open may ¥ Gars

cause the airplane to dive, :"; g:ii?;::ﬂenq hand pump.

4. LIFE RAFT. 4. smoke grenade holding clamp.

. GENERAL, () SUPPLY POCKET.
(1) A Mark 4, Type "D" droppable life raft is I. Fishing kit.

stowed in a compartment, extending through the 2. Match container compass.
upper part of the fuselage, between the middle com- 3. Two smoke grenades.
partment and the turret. The compartment has doors 4. One knife.
on both the port and starboard sides of the fuselage. 5. Twenty-five feer of cord.

The life raft is equipped with a CO2 cylinder for 6. One chromium-plated reflector disc.
inflation, an emergency cquipment container, an oar 7. Life raft fish spear.

4. One sea marker.
5. Two M-8 smoke grenades,

RESTRICTED




RESTRICTED
AN 01-190EB-1

(&) REPAIR POCKET.
I. Rubber Cement,
2. Tire patches.
3. Patching material.
4. Roughing tool.
5. Pliers.
6, Scissors.
7. Leak plugs.

&, REMOVAL —Either door may be removed by
reéleasing the two quick release latches at the bottom
of the door. Pull the life raft out of the Com partment,

¢ INFLATION.—The life raft is packed in a carry-
ing case equipped with quick opening devices. When
the CO, gas is discharged into the buoyant chambers
the life raft will emerge and fall free of the container.
The raft is so packed, that a hand grip for the manual
operation of the gas discharge 1s readily accessible.

Figure 50 — Pilot's Compartment Emergency Relecse

5. EMERGENCY EXITS.

2 PILOT'S COMPARTMENT.—Pull INBOARD
on the Hed Painted Release Lever on the Left Side
Panel—PUSH the panel OUT.

Figure 51 — Bombardier's Compartment
Emergency Release

Section IV
Paragraph 4, §

Figure 52 — Turret Emergency Ralease

& MIDDLE COMPARTMENT.—Pull INBOARD

on the Red Paioted Koob on the right side—then
rotate handle and PUSH UP on the enclosure,

. BOMBARDIER'S COMPARTMENT.—FPull UP
on the Red Painted Lever just forward of the door.
This pulls out the door hinge pins, and the door can
then be pushed out and jettisoned.

¢, TURRET .—In case of crash landing or ditching,
or for quick exit in some other emergency, PUSH
the handle at the gunner’s right side AFT and push

the circular hatch OUTBOARD.
This exit cannot be used in flight, because the
gunner does not wear his parachute attached.
Provisions are made for stowing the turret gun-
ner's parachute above the door in the bombardier's
compartment.
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Figure 53 — Emergency Equipment and Exits
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SECTION V

OPERATIONAL EQUIPMENT

1. MIDDLE COMPARTMENT. 4. Oxygen Cylinder
a GENERAL.—The middle compartment is the 2. AN/ARC-1, VHF Transmitter and Receiver Equip-
area between the pilot’s cockpit and the gun wrrer. ment
In 1t 15 installed the following equi t, ‘rated o
s ek wing equpment, operate _ II_"l}l The AN/APN-1 Radio Equipment is housed
within the upper part of the turnover structure,
1. ""‘N"‘JLFI":'['I Fqui[_:-me-m (2) The AN/ARC-1 Transmitter-Receiver cquip-
2. Automatic Pilot Equipment ment 15 mounted on a shelf, hinged to the port side
3. IFF Equipment of the fusclagf.

Inverter

Oxygen Boule

Aute Pilor Pressure Regulator
Elevator Servo

Auto Piler Oidl Filter

Rudder Serve Uni

Ailleron Servo Unn

ANJAPX-2 Transmitter-Receiver
Impact Switch

Transfer Valve

Auto Pilot Servo Amplifier

Auto Pilot Junetion Box

Second Cockpit Radio Power Box
AN/ARC-1 Transmitter-Receiver
AM/APN-1 Transmitter-Receiver

A o e b ==
=

Ve B LN
I R RN Lol
A e L Pl ==

Figure 54 — Middle Compartment
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(3) The Automatic Pilot Equipment 15 installed
directly under the aforementioned shelf which ex-
tends from the turnover structure to the bombardier’s
compartment, and controlled by the pilot.

(4) The Oxygen Supply Cylinder is located in the
passageway on the starboard side of the middle com-
partment with tubes leading to the pilot's compart-
ment and to two stations in the bombardier's com-
partment. There is a control valve at the cylinder
and flow control valves at each of the three stations.

(5) In airplanes Serial Nos. 22857 to 23313
inclusive two gasoline heaters, installed on the star-
board side of the passage way to the second cockpit
forward of the bombardier’s compartment, furnish
heat for the pilot's and bombardier’s compartments.
The control switch for one is on the pilot’s dis-
tribution panel and the other on the bombardier's
control panel. Airplanes Serial Nos. 23314 to
23656, 68062 to 69538, 85459 to 85780 inclusive
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are¢ furnished with one heater for pilot's cockpit
heating and windshield defrosting. No heaters are

furnished in airplanes Serial No. 85781 and subse-
quent.

Z. BOMBARDIER'S COMPARTMENT.

2. GENERAL —The bombardier’s compartment ex-
tends from the turret to the rear of the fuselage. This
E-DITIFH!'[ITIEIIT I'.I.lﬁ Frﬂ"il'i!ii}l'.l.."i '[ﬂ!' Eﬂl’!}'iﬂs onc Df tl'.ll:
airplane’s crew members, the radar man-bombardier.
A secat, hinged to the fuselage structure on the port
side of the compartment, can be lowered into position
or raised to accommodate the radar man-bombardier.

The compartment 15 accessible through a door
on the right side of the fuselage. Windows on both
sides and the rear of the compartment afford vision
to the exterior. An instrument panel with an inclino-
meter, altimeter and outside air temperature gage 1s
located at the front port s5ide of the compartment,

b OXYGEN EQUIPMENT.—An oxygen regulator
15 provided for the bombardier-radar man.

Light

Hluminated Gun Sight
Link Ejection Chute
Solenoid Conduir

. Gun Camera

. Manual Firing Trigger

. Main Control Unit

. Ring and Bead Gun Sights
. Oxygen Regulator

. Seat

. Gun Charging Lever

. Manual Train Clutch

. Manual Elevation Crank
. Manual Train Crank

. Electric Train Clutch

. Moveable Armor Plate

T N N

=

i et e e
-4 Ch oW s ke

Figure 55 — Turret
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¢ RADIO AND COMMUNICATIONS.—(Sce

paragraph 6.).

4. BOMBING EQUIPMENT.—(See paragraph 8.)

3. TURRET.

4. GENERAL.—The electrically operated gun turret
is located in the top of the fuselage, just aft of the
hooded enclosure of the second compariment. The
wurret is equipped with a .50 caliber automatic machine
gun, with container for 200 rounds of ammunition, an
illuminated guwn sight, a gun camera, an oxygen regu-
lator and How indicator, radio control box and light.

The control prcn'i:li:d for the operation of the
turret is designed to give normal speed in both eleva.
tion and train or a higher !iPuud for Hltwing- The
normal elevation speed 1s 12° per second and the
normal train ."il':lI:'EI;J. 15 207 per second. The high speec
switch, on the control unit, increases the spesd o 30
per second for elevation and 45° per second for train
operation. The vertical mouon has a range of 115°,
30° below to 85° above the horizontal and the train
motion operates either clockwise or counterclockwise

through 360°

b, ELECTRICAL CONTROLS,

(1) MAIN CONTROL UNIT.—This unit, lo-
cated directly in front of the gunner, controls and
directs the movement of the turret and the nring of
the gun. It contains the Master Power Switch and a
movable pistol grip control handle, (Fig., 56)

(«) MASTER POWER SWITCH.—The turret's
electrical system is energized when the Master Power
Switch is in the ON position.

(4) CONTROL HANDLE—The pistol grip
control handle has incorporated in it the Action
Switch, the High Speed Switch and the trigger for
electrically firing the machine gun.

The action switch, on the lower front of the
control handle, must be held closed, to make the
turret controls operative. When the Action Switch is
released, the turret automatically returns to 1ts neutral
position with the gun muzzle trailing aft and the
clectrical power to the motors cut off. In refurning {o
the neutral position, the turret first returns in train to
neutral by the shortest path, then the elevation returns
to neutral. These functions do not occur simultan-
cously, but in the sequence given. Both the train and
elevation drive units are equipped with automatic cut-

Section V
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. Master Switch
. Manual Gun ‘]'rigj.;{:r

. Control Handle

1

P

3. Slewing Switch

4

5. Electrical Gun Trigger

6. Action Switch

Figure 586 — Turret Main Control Unit

out switches, so that in case of failure in one motion,
either train or elevation, the remaining motion may

be controlled electrically.

The High Speed Switch located on the rear
of the control handle is for slewing only.

(2) SWITCH BOX AND SWITCHES.—The ele-
vation switch, the wrain power gwitch and the gun
firing switch, locared on the switch box, at the gun-
ner's left shoulder, must be turned ON before the
turrct can be operated. Also mounted on the switch
box is the light switch and a receptacle for the illum-
inated gun sight connection. (Fig. 57).

(3) EMERGENCY SWITCH.—This switch is
located on the port side of the bombardier's compart-
ment. Itis equippedwith a circuit breaker reset button.
The Emergency Switch is normally “closed” and the
junction box cover must be removed to open the circuit
and so cut off power to the turret.
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Y

] [
FIRING CIRCUIT
Il FUSH TO RESET 8

TRAIN

INECEE0 7™
CUTRO&RAD oFF

ELEVATION
IHBoARD oM
CUTBOARD oFr

LIGHT

INBDARD (uty
OUYEOARD (a1 1
# F

1. llNluminated Gun Sight Receptacle
2. Firing Circuit Reset Button

3. Train Switch

4. Elevation Switch

5. Ligl‘lt Switch

Figure 57 — Turret Switch Box and Switches

c. MANUAL OPERATING EQUIPMENT.

(1) CLUTCH LEVER.—This lever is on the top of
the train motor, at the lower rI_i_:,ht side of the turret
gunner. The turret may be rotated freely, with the
clutch disengaged.

To engage clutch, pull lever UP. To disengage
clutch, push lever DOWN.

(2) MANUAL ELEVATION CRANK.— The
crank for manual elevation is at the left of the gunner,
just below the gun charging handle. The turret caa
be elevated by rotaung the crank clockwise and
depressed by rotating the crank counterclockwise.

Mote
Partally unfold the handle and rotate until
the clutch engages, then completely unfold the
handle and operate as desired.

(3) MANUAL TRAIN DRIVE.—=The crank
handle for manual train operation is stowed on the
armor plate at the gunner's right. To operate the
manual train drive, remove the crank handle and en-
gage it with the crank shaft. Disengage the electric
triain Clutch located to the front of the gunner by
pushing it down and engage the manual train clurch
located to the righe of the gunner by wirning the knob
counterclockwise. Turn the handle in the direction

of resultant action desired, clockwise rotates the

20

RESTRICTED
AN 01-190EB-1

rret to the gunner's left, counterclockwise o the
gunner's right.

d. OPERATION.
(1)} Lock the hinged armor plate i the UP

position.

{(2) Move the Elevation Power Switch, located on
the junction box, to the ON position.

(3) Move the Train Power Switch, located on
the same box, to the ON position.

(4) Move the Main Poweér Switch, on the control
box, to QIN.

(5) Squeeze the Acuon Switch, on the pistol grip
handle, with the lower two hingers.

(6) Point the Main Control Grip in the direction
desired and the wrret will tollow.

(7) If higher speed is desired, press the High
Soeed Switch, on the rear of the pistol grip, with the
thumb.

(8) If the turret stops due to an overload, open
the Master Switch and waie for at least 30 seconds.
The cut-out switches on the switch box should be
set to the OFF position and then turned to ON. Power
may again be applied to the amplidyne motor-gener-
ator by closing the Master Switch and the Action
Switch.

WARNING

Keep hands and feer clear of the moving
mna=tg of the turret.

4. OXYGEN SYSTEM.

a. GENERAL. (Fig. 59)—A high pressure, diluter-
demand trpe oxygen system is provided in the air-
plane. The oxygen cylinder and 1ts fller plug are
located on the starboard side of the middle compart-
ment. The cylinder contains 514 cu. inches of oxygen
under a pressure of 1800 p.s.i. plus or minus 50 p.s.1.
Fach member has a separate diluter-demand regulator
and oxygen flow indicater at his station. The
penbers of the creéew have access to oxygen at all
times while in fllght.

The system is designed o meet the demands of
each individual at all altiwades and deliver a properly
proportioned mixture of air and oxygen. With the
air valve set to the ON or NORMAL OXYGEN posi-
tion, air is drawn into the breathing system and is
antomatically mixed with oxygen from the supply
cylinder. Beyond 30,000 fu. aluwmde, 100% cylinder
oxygen is delivered. “With the air valve set to the
“OFF" or "100%, OXYGEN" position, 1009, oxygen
is delivered ar all altitudes.
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The diluter-demand regulator (Fig. 58) for each
member may be adjusted while performing his duties
in flight. The pilot’s regulator is hxed on the star-
hoard side of the armor plate ait of the pilot’s seat.
The bombardier’s regulator is located on the port
side of the bombardier’s compartment just above the
seat and the regulator for the wrret gunner is rigidly
It the wrret
gunner is in the bombardier's compartment acting as

attached within the revolving turret.

the radioman he must operate his n:gulﬂtur by reach-
10 g up mnto the turret.,

If the regulator at any station fails to function
properly, an emergency valve on the regulator can be
turned ON. With the emergency valve turned to the
ON position a flow of 1007 oxygen will be delivered
to the mask.

Figure 58 — Oxygen Regulator

&, PRE-FLIGHT CHECK.—Prior to any flight in
which oxygen is to be used or is likely to be used, the
following items should be checked, to assure proper
functioning of the oxygen system.

(1) Make certain the emergency valves are OFF.

(2) Open the cylinder valve and allow at least
10 seconds for the pressure in the line to equalize.
The pressure gage should read approximately 1800
p.s.1. if the cylinder is fully charged.

(3) Close the cylinder valve. After a few min-
utes, observe the pressure gage and simultaneovsly

open the cylinder valve. If the gage pointer jumps,
lEahaEe 1% indicated,

(@) If leakage is found, a further test is needed.
Open the cylinder valve, carefully noting the pressure
gage reading, and then close the cylinder valve. If
the gage pointer drops more than 100 p.s.i., in five

minutes, there is excessive leakage which must be
repaired prior to use,

(4) Check the mask fit by placing the thumb over

séction V
Paragraph 4

the end of the mask wbe and inhale lightly. If there
1s no leakage, the mask will adhere tightly to the face,
due to the suction created. If the mask leaks, tighten

the mask suspension straps and adjust the nose wire.
DO NOT USE A MASK THAT LEAKS,

(5) Couple the mask securely to the breathing
tube by means of the quick disconnect coupling.

WARNING

The mating parts of the coupling must not be
“cocked"”, but must be fully engaged.

(6) Depress the diaphragm knob through the
hole in the center of the regulator case and feel the
flow of OXyEen 1nto the mask, then release the dia-
FI'.I.[E.HI[I. !'El'.l[lh-

MNaotea

Since the amount of added oxygen is very
small at sea level, the oxygen flow meter may
not operate while the plane 15 on the ground.
In this case turn the air valve to OFF or 1009,
OXYGEN and test again  If the oxygen flowy
indicator operation is satsfactory, reset the
air valve to ON or NORMAL OXYGEN in
which sctting adequate oxygen flow and
BLINKER operation will be assured art
oxygen use alutudes,

(7) Check the emergency valve by turning
counterclockwise slowly until the oxygen Hows
vigorously into the mask, then close the emergency
valve,

& OPERATING INSTRUCTIONS.

(1) Open the oxygen cylinder wvalve. If the
cylinder is fully charged, the pressure gage should
read approximately 1800 p.sa. The oxygen cylinder
should be opened before take-off, but it may be opened
in flight by one of the crew members other than the
pilot. Access to the cylinder during flight 15 from the
bombardier’s compartment theough the passage along
the starboard side of the fuselage.

(2) Set the air-valve to ON or NORMAL OXY-
GEN except when the presence of excessive carbon-
monoxide is suspected. In this case set o OFF o
100, QXY GEN.

{3) Put the oxygen mask hose on the regulator
and be sure that the quick disconnect coupling 15 fully
engaged.

{(4) Check the mask fit frequently while in use.

CAUTION

Never check the mask fit by squeezing the
mask tube while the “"Emergency” valve is
M.

RESTRICTED 51



Section V
Faragraphs 4, 5

1. Oxygen Flow Indicator
2. Oxygen Mask and Mask

3. Pilot’s Regulator

4. Quick Disconnect Coupling

5. Breathing Tube
Microphone 6. Oxygen Bottle

7. Filler Assembly
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E. Pressure Reducer

9. Oxygen Swivel Joint

10. Turret Gunner’s Kegulator
11. Bombardier's Regulator

Figure 59 — QOxygen System

(5) Breathe pormally and observe the oxygen
flow indicator for "blink™, verifying positive flow of

VAT E-D.

(6) Frequently check the cylinder pressure gage
for state of available oxygen supply, and the oxygen
flow indicator for the low of oxygen to the mask.

(7) Close the cylinder valve on completion ot
flight.

5. ARMAMENT.

a. GENERAL.—The airplane is equipped with three
.50 caliber machine guns. The turret is equipped with
one . O caliber gun which can be fired as the wrret
is operateu. One .50 caliber gun is mounted in a
hxed position within each outer panel of the wing.

All ammunition boxes are loaded prior to flight.
The wrret gun ammunition supply can be replenished
during flight.

The wing guns are loaded prior to flight and can
be charged at any time by the pilor. Wing pguns
should not be charged until after take-off and should
be in the safe position when landing.

The wing guns hydraulic charger handle pro-
trudes through an opening in the pilot's starboard
instrument panel. In later model TBM-3 airplanes
the gun charger is located on the shelf to the left of
the pilot.

It is recommended that the turret gun should not
be loaded or charged until a safe altitude has been
reached and that it be unloaded prior to landing.
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Figure 60 — Angles of Gunfire

The angles of gunfire are shown in figure 60.

Interrupter cams actuate a micro switch in the
gun firing circuit automatically stop the firing of the
turret gun when the tail and wing surfaces are in line
of fire. No interrupters are provided for the pitot
tube or antennae.

A track around the circumference of the trret is

shaped to follow the contour of the fuselage. A movy-
able arm which is elecirically connected to the main

turret control switch will ride on the track, when the
gun 15 depressed, automatically limiting the angle of
depression of the gun as the turret revolves,

WARNING

No fire interruption is provided when the
turret gun is fired manually, consequently
the gunner must exercise care in pointing
the gun so as not to fire into tail and wing
surfaces. Prior to landing the gun charging
handle should be pulled to its aft position and

locked to preclude the possibility of accidental
discharge of the gun.

b RUNAWAY GUNS.

(1} It is possible due 1o the wear or deformation
of the sear notch or the firing pin extension pin or a
weak sear spring for a gun to continue Aring after the
trigger or trigger switch has been released.

(2) WING GUNS.—To stop a runaway wing gun
place the wing gun charger handle in Safe position
and charge the guns.

(3) TURRET GUN.—To stop a runaway tarre

gun pull the manual charging handle to the charge
positon and lock ir.

¢ TURRET GUN.

(1) The .50 caliber turret gun 15 electrically fired
by a solenoid on the port side of the gun. An ammu-
nition container of 200 rounds capacity 15 located on
the port side of the gun mount. This container may
be replaced by a second container while the airplane
is in flight. A second container with an additional
200 rounds is mounted on the starboard side of the
bombardier's compartment. There are holes in the
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contziners with adjacent numbers to indicate the
amount of ammunition remaining.  The feed chute,
on the port side of the gun, has a built-in nen-return
spring loaded lawch which prevents the belt of am-
munition from falling back 1ato the feed chute. Links
and cases are ejected into a container below the gun,

(2) LOADING AND CHARGING.
WARNING

When raising the cover of the turret gun be
careful 1o keep Angers clear, to avoid injury.
There is very little clearance between the end
of cover and furret enclosure when cover 15

fully open.

(a) Open the feed chute cover on the port side
of the gun and inscrt the double loop end of the belt
through the mouth of the feed chute into the receiver,
until the first cartridge is beyond the belt holding pawl.

() Close the gun cover and the feed chute
COVEL.

(¢) Pull the charging handle completely to the
rear, release it, and allow it to spring forward. Repeat
this operation. It is necessary to operate the charging
handle twice to get the first cartridge into the chamber
and ready to fire.

(3) REPLENISHING AMMUNITION.

(&) The ammunition container may be replaced
after the initial supply (200 rounds) is exhausted.

() Move the wrret to stowed position with the
gun pointing toward the rudder.

(¢} Release the restricting cable hook from
lower edge of box.

(&) Pull the YELLOW knob outward. This
knob is below the gunsight brackert.

WARNING

The ammunition container must be held from
helow before the release knob is |:=-l.:|_||-E:-l:i.

(¢) The container is now free to be removed,
however, it must be held from below so thar ic will
not drop and damage the airplane or equipment.

(f) When the loaded container is pushed to
the top, locks automatcally engage, holding it in place.

() Fasten cable hook to the lower edge of
container,

(#) Empty the case and link container when-
ever ammunition is replenished,

(4) REPLENISHING AMMUNITION, ALTER-
NATE METHOD.

(¢) The ammunition may bé& replenished in
rough weather or during evasive tactics with a belt of
180 rounds.

() The bombardier passes the single loop
end of the belt to the turret gunner who feeds it over
the top of the gun through the feed chute, into the
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container, loading the last cartridge into the gun.
This method is faster and may be done with the turret
in any position,

(5) FIRING.

(@) The gun 15 fired by pressing the trigger
switch on the main control grip handle.

(f) An alternate manual trigger is located to
the port of the main control grip handle.  Later
models incorporate a pedal trigger in place of the
manual trigger.

Maote

The ejected links will accumulate where they
enter the container if all the fring 15 done
with the gun in a horizontal or depressed
position.  T'his will cause stoppage with 10
to 65 rounds unfired. A few bursts with the
gun elevated at least 607 before 100 rounds
have been fired will prevent this.

{(6) SAFETY LATCH.

{«) Push the salety latch on the rear of the gun
o STARBOARD for sale, PORT for hring.

{#) There 15 an additonal safety latch on the
gun charger rack. Pull the handle back and engage
it with the latch. This will render the gun 1nopera-
tive when landing with vunused ammunmition.

(7) UNLOADING.

() Raise cover, remove belt, retract bolt by
pulling back charging handle and by visual inspection
make certain that gun is unloaded.

(5) Release bolt and close cover.

(¢) Press trigger 1o relieve tension on firing
pin spring.

d WING GUNS.

(1) The .50 caliber guns in the wing are hydraul-
ically charged and electrically fired. The ammunition
box for each gun is installed in a compartment out-
board of the gun and the ammunirion belt is guided
by a connecting feed chute. The shell cases and links
are Ej.El:tEd downward and clear of the lower surface
of the wing, through two vertical chures.

The ammunition load per gun is 280 rounds in
the ammunition box and 40 rounds which may be
carried in the ammunition feed chute.

(2) CHARGING THE WING GUNS.

(a) The gun charging control valve is located
on the starboard instrument panel. This valve is de-
signed to charge the guns ready for firing or to hold
the action in SAFE position.

(4) Turn the hydraulic control valve handle 1o
“Push-to-Charge’’. The handle will be automartically
released on completion of the charging stroke.

(3) FIRING THE WING GUNS.

(«) Close the Wing Gun Switch on the pilot’s

distribution pan el
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() Close the Armament Master Switch on the
pilot’s distribution panel.

() Press and release the Gun Trigger Switch
on the pilot’s control column,

WARNING

BEFORE LANDING, THE WING GUN
SWITCH AND ARMAMENT MASTER
SWITCH MUST BE SWITCHED OFF TO
PREVENT ACCIDENTAL DISCHARGE OF
THE UNUSED AMMUNITION. THE
WARNING HORN WILL EMIT AN INTER-
MITTENT SIGMAL IF ARMAMENT MAS-
TER SWITCH IS ON AND LANDING GEAR
IS LOWERED, IN LATER AIRPLANES.

(4) SAFE CONDITION OF WING GUNS.

(¢) To hold the action of the gun in SAFE
position; turn the knob to " Push-to-5afe’ and push in.

(5) To release the action when in SAFE posi-
tion, trn the handle to the position ""Push-to-
Charge”.

(5) EMERGENCY CHARGING OF WING

GUNS.—When the hydraulic system pressure is below
800 lbs., set the hand pump selector valve on GEN-
ERAL and operate the hydraulic hand pump, 1o build
up sufficient pressure to charge guns, and charge as
outlined above.

e. GUN SIGHTS AND CAMERAS.

(1} The turret gun iz cquipped with an illum-
inated sight. Iumianaticn of e -'-H'th' 1% controlled
by a thumb screw switch which can be turned 1o OFF,
NIGHT or DAY o allow varying Jdegrees of light to
enter the optics of the sight. a the rear of the hooded
section of the sight s a smoked glass which may be
moved into or out of the line of sight by means of a
scalloped thumb wheel contral. A spare bulb con-
ainer including three bulbs s mounted on the sight
brackert.

(2) WING GUNN SIGHT.—The Mark B illum.
inated gun sight provided in this airplane is used as
the Wing Gun Sight as well as the Bomb and Torpedo
Sight. The sight is located in a recess in the cowling
forward of the pilot’s instrument panel and aft of the
windshield. The control panel for the sight is mounted
below the pilot’s distribution panel. To use the sight
set the switch o ON, then turn the rheostat te- adjust
the intensity of the image. The bulb incorporates two
hilaments. If the bulb does not illuminate set the
switch to ON-ALTERNATE to use the second filament.

An auxiliary ring and bead sight is mounted to
the starboard of the Mark 8 sight on earlier model
TBM-3 airplanes.
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(3) TORPEDO CAMERA.—The torpedo camera
is installed under the left wing panel, and is controlled
by a switch on the pilot’s Electrical Distribution Panel,

(4) GUN CAMERAS.—Provisions are made for
mounting Type AN-NG6 and AN-N6A Gun Cameras,
tor use with all puns. The cameras are 35 mm hxed
focus type, equipped with a film fnutagr: indicator and
film speed adjusting knob. The cameras operate at
any tume the guns are hred, unless electrical connec-
nons are disconnected at the cameras.

_—
Figure &1 — Mark B Sight

Jo GUN PACKAGES.

(1) GENERAL.—Provisions are made for mount-
ing a Douglas Gun Package or a 500 |b. bomb on the
under surface of each wing outer panel, just outboard
of the R.P. installation. The Radar Bomb is also
provided for in this installation and 15 installed under
the starboard panel, when the gun package 15 not
used. The Douglas Gun Package 15 a compact com-
pletely self contained unit, mounting two (2). 50 cal-
iber machine guns with provision for a maximum of
340 rounds of ammunition per gun.

The two guns, spaced 714 inches apart, mounted
in recoil adapters, are located in the forward portion
of the package. A 285 round ammunition box 1s
mounted directly behind each gun. An additicnal
55 rounds per gun may be carried in the flexible feed
chutes. Cases and links are ejected through the bot-
tom of the package. An ammunition booster is
provided to insure positive feed. Provisions are
incorporated in the package for adjusting the guns
through a total of (3°) three degrees in elevation and
(2°) two degrees in azimuth. The packages are
suspended from Mk. 51 bomb racks and may be
jettisoned by energizing the bomb release mechanism
of the bomb rack. The starboard "T" hrtings are
mounted on the starboard wing panel of productuon
airplanes together with a Mk, 51 Bomb Rack to
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accommodate the radar bomb. The port fittings,
sway brace assemblies and hardware needed for

installation of the gun packages are, however, shipped
as loose parts.

(2) OPERATION.— The package guns are
charged manually from the deck, or electrically when
electric chargers are installed. The Package (uns

can be hAred simultaneously with the wing guns or
independently, by the pilot.

1:.::] The Pn;u;l:du[-l: for Eriug the P':il:l:kil:gl: uns
15 as follows:

1. Close the "Container Guns” switch, This
switch is located on the pilot's distribution panel.

2, Close the "Armament Master” switch
which is also located on the pilot’s distribution panel.

3. Press the "Gun Trigger”, which is located
on the pilot's control stick, to fire guns.

() The Gun Package, Wing Bombs, or Radar
Unit can be dropped from the airplane by the pilot,
who employs the following procedure.

I. Close the "Container Guns—Radar—Wing
Bomb Release' switch.

2, Close the "Armament Master™ switch.

3. Press and release the "Bomb Release"
button which is located on the top aft side of the
control stick.

g R.P. INSTALLATION.

(1) GENERAL.—Provisions are made for the
installation of four (4) rocket projectiles under each
wing. The rockets are mounted on Mk, 5 Zero
Launchers.

The rocket projectiles are fired electrically in
pairs, the corresponding projectiles on each wing
being fired simultancously. The electrical controls
consist of the bomb release button, which iz located
on the top, aft, side of the control stick, the Bomb
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Torpedo R.P. switch on the pilot's distribution panel,
and the R.P. Distributor which is mounted on a
bracket below the instrument panel. The MK 1
Rocket Selector Switch replaces the R.P. Distributor
in later model TBM-3 airplanes. This switch is
located on the pilot's lower port instrument panel

directly below the ignition switch.

Incorporated in the Distributor, which can be
set to control the numbeér of pairs to be fired, is an
ON-OFF switch, a removable Safety Plug, a Jewel
light which illuminates when the circuit is energized,
an Arm-5afe Lever and an Automatic-Select Switch.
When the Automatic-Select Switch is on Automatic
the selector automatically sets up the circuit for the
next station after each pair has been fired; thus any
number of pairs from one to four can be fired depend-
ing on the selector sering. With the Automatic-
Select switch on Select, only one pair of rockets can
be fired with each setwing of the selector switch.

The MK 1 Rocket Selector Switch permits the
pilot to select the number of rockets to be fired and

the sequence of firing. The switch selector knob
permits selection of the rockets to be fired. Selecrion

is made by turning the koob couaterclockwise. The
knob cannot be turned clockwise, to return the knob

to SALVO depress the salvo preset button located in
the center of the selector knob. The selector switch is

devised to release the rockets in the following com-
binations: released in pairs; two the first release, two

the second release, four the third release; two the
first release, six the second release; and salvo release.

(2} OPERATION.

{.-.'r} The pﬂl:lt empiuys the fnllnwirllg prucedure
to fire the rocket projeciiles in airplanes equipped
with the K.P. Distributor.

1. Set the "Bomb Torpedo—R.P.” Switch to
R.P.

2, Set the On-Off Switch of the Distributor
o ON.

56 RESTRICTED



Section V

Faragraph 5

Figure 62A — R.P. Distribution Unit {(Used on Earlier
TEM-3 Airplones)

3. Move the Automatic-Select Switch to the
position desired.

4. If the Automatic-Select Switch has been
placed on Automatic and the selector is set on One,
the projectiles will be fired at set intervals from Sta-
tions one to four consecutively. If set on Two, Stations
two, three and four will fire.  If set on Three, Stations
three and four will fire, while if set on four only num-
ber four will fire. If the switch is on Select, the
selector switch will have to be set manually to the
number corresponding to the next pair to be fired.

5. Insert the safety plug in the Distributor.

Mote

T'he red jewel warning light illuminates

showing that the circuit is energized and the
system 1S operative.

6. Push the Arm-Safe switch to Arm.
7. Close the Armament Master switch.

8. Press the Bomb Release Button to fre
rocket projectiles.
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Figure 62B — R.P. Selector Switch [Used on Later
TBM-2 Airplanes)

WARNING

The rocket safety plug should never be
inserted 1o the distributor socker during
ground operations. It should be inserted only
after take-off and removed prior to landing.

(8) The pilnt -r_"I!'.I'LPEt]'_"r'."i the fl_:-llnwing pmcfdure
t» fire the rocket prnj.r.rrilr::'i u.*-i[ng the MK 1 selector
switch.

I. Set the "Bomb Torpedo R.P.” switch to
R.P.

. Set the selector switch to the desired
position.

3. Close the R.P. fusing swiich.

4. Close the Armament Master switch.

5. Press Bomb Release Button located on the
top of the ETIp of the p-ilul's control stick to release
the rockets.
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WARNING

The outboard rocket cannot be carried when
the Radar Cartridge is secured to the star-
board wing panel as the rocker fins would
foul on the Radar Cable upon discharge.

6. OPERATION OF COMMUNICATIONS, NAVIGA-
TION, RADAR, AMD IFF EQUIPMENT.

a. COMMUNICATIONS EQUIPMENT.— The
radio equipment on the TBM-3 airplane consists of
the Radio Communication system, the Radio Naviga-
tional system, the Radar equipment and LFF equipment.

Communication with other airplanes and ground
stations is provided by the three independent radio
sets. They are the AN ART-13 transmitter, ARB
and AN ARC-5 (Yardeny Spot Tuned) Receiver; the
AN ARC-1, VHF Transmitter-Receiver: and the AN
APX-2 1FF equipment. The above system applies to
airplane, Serial No. 85602 and subsequent.

The RL-7 interphone system permits two-way
intercommunication between pilot and crew. Radio
communication from the crew control locations 1s
permitted through the pilot's AN /ARC-5 control unit.

Radio navigational equipment consists of the
AN ARR-2 Receiver and AN APN-1 Altimeter.

(1) AN ART-13 TRANSMITTER.—This radio
rransmitting equipment consists of the following:

A transmitter, dynamotor with power control

unit incorporated in its base, pilot’s control, fixed
antenna and capacitor units.

The AN/ART-13 transmitter, located in the
bombardier's compartment, has ten pre-set auto-tune
positions for rransmission on ten channels which can
be changed through the Pilot's control (see Figure 64)
or at the transmiwer front panel. There is also a
manual P'L:I.Si'[i{]n which pl::rmitj |:|J_|'|_:i_|'|E_F at the trang-
mitter, without disturbing the pre-set channels. Types
of emission are modulated Voice, CW (continuous
wave) and MOCW  (modulaged continuous wave).
Frequency range is from 2000 to 18100 KC.

WARNING

Operation of this equipment involves the use

-D!'higlh voltages. When tuniog up the antenna
circuit of the transmitter keep personnel clear,

as touching the antenna may result in severe
burns. Be sure that dynamotor is NOT

running before making any adjustment other
than tning up.
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(2) ARB RECEIVER.—This receiver is locared
in the bombardier’s compartment and operates
through the hxed antenna. Types of its reception are
Voice, CW and MOW signals 1n the frequency range
of from 190 KC to 9050 KC, the frequency range
being divided into four bands. Operation and selec-
tion of stations 15 remotely controlled by a control
unit (see Figure 66) and wning head (see Figure 65)
in the pilot's cockpir, starboard side. Tuning can
also be controlled at the receiver front panel.

The pilot’s control unit incorporates the
following:

(@) BAND SELECTOR.—A six position switch
by which any of the four bands may be selected.

(5 MVC-AVL.—A six position switch with
CW and MCW positions using the Manual Volume
Control circuit, SHARP and BROAD positions for
use with the Automatic Volume Controel circuits when
MOCW signals are being located, and an OFF position.

CAUTION

Certain combinations of the settings of the
Band Selector Switch and the MVC-AVC
switch can NOT be obtained. This is a
normal condition and no attempt should be
made to force these switches into any posi-
tion to which they can not be moved by
normal pressure,

(¢} VOLUME.—Control knob for signal levels
in the head phones only, when at MYC positions.

(3) AN 'ARR-2 RECEIVER.—This unit is lo-
cated in the bombardier’s compartment under the
turret. It receives CW (continuous wave) signals on
six bands. A tuning control crank, located on the
pilot’s AN/ARC-5 control unit, (see Figure G8) 1s
turned to change bands. The ZB antenna rod 15 used
with this receiver.

(4) AN/ARC-5 UNITS.

(2) AN/ARC-5 RECEIVER.—This unit is lo-
cated in the bombardier's compartment under the
turret. It has attached to it the C-131 AR Yardeny
Spot Tuner unit which provides reception on six
preset channels. The control for this unit is shown
in Figure 64. It functions with the six preset channels
of the AN/ART-13 Transmitter control.

(6) AN/ARC-5 CONTROL UNIT, PILOT'S.—
This unit (see Figure 68) controls the AN /ARR-2
Receiver, the AN/ARC-1 VHF Transmitter-Receiver,
the AN /ARC-5 Receiver, and the Interphone system.
It is located on the starboard side of the pilot’s cockpir,
see Figure 63.

RESTRICTED 57



Section V
Paragraph &

1 AN/ARC-1 Blot's Control Umt
AN/ARC-3 Pilot’s Receiver Contral Unat

1 ANSART-13 Transmitter Control Umnit
and AM/SARC-3 ?er{'"}' Tuned

Receiver Control

(¢) AN/ARC-5 CONTROL UNITS, OPER-
ATOR'S.—These control boxes (see Figure 69) are
used for intercommunication and radio communica-
tion through the pilot’s control. They are conven-
iently locared for wurret gunner and radio man.

(&) AN/ARC-5 JUNCTION BOX.—This unit
15 used to interconnect the radio equipment. It 13
located forward of the bombardier’s compartment
in the passageway to the second cockpit.

(e) POWER FILTER UNIT. —The power filter
units are located in the bombardier's compartment.

(f) PILOT'S AN ARC-5 JACK BOX.—This
unit controls the pilot's reception and transmission

circuits. It 15 mounted on the pilot's seat assembly,
beneath the right arm rest.

(5) RL-7 INTERPHONE.—An all purpose inter-
communication system 15 available to each crew
member through the use of an interphone ampliher
and three station control units. The RL-7 Amplifier
15 mounted on the horizontal bulkhead in the bom-
bardier’s compartment on a bracket above the dyna-
motor for the transmitter.
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4 ARB Receiver Control Unit
§  1FF Control Umnic
& ARB Recover Remote Tuner

Figure 63 — Pilot's Rodio Control Units

(6) AN ARC-1 UNITS—This unit 15 used to
receive and transmit Voice signals on VHE.
(@) AN ARC-1 TRANSMITTER-RECEIVER.
This unit receives and transmits YVoice signals on
Very High Frequency, operating on nine main chao-
nels and one guard channel. It is mounted on the
folding shell in the second cockpit. The hxed an-
tenna mass on the top of the crash bulkhead 15 adapred
for use as the antenna for this unmt.

(#) AN /ARC-1 CONTROL UNIT.—The con-
trol for this equipment 1s mounted on the starboard
side of the pilot's cockpir, see Figure 63. It contains
the channel selector switch and other control switches
as shown in Figure 67,

(7T) AN /APX-2 TRANSPONDER.—This IFFE
Equipmtnt is located under the crash bulkhead in the
second cockpit. The pilot’s control unit C57 /APX-2
is mounted on the starboard side of the |'l-1']E1'lq.'1' L"LJL'|'i-PiL
Bombardier's control box C56/APX-2 is located in
the bombardier’s compartment. Antennac for this
Equipnu:nt are located on the starboard bomb bay
door.
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CAUTION

The DESTRUCT switch for the inertia circuit
i5 contained in the piloet's control unit.
Throwing this switch to its ON position and
jarring the ball in the impact switch off
center, sets off a detonator which will destroy
the transponder unit internally. No damage
will be done to the airplane or personnel. The
DESTRUCT switch is connected directly to
the batteries and is operative -at all times.

(8) AN/APS-4 RADAR.—The AN/APS-4 equip-

ment 15 a search type radar. The apparatus provides to
the pilot and o the radar operaror, visual indications of
the locations of targets in terms of azimuth (degrees)
and range (nautical miles). This equipment consists of a
Transmitter-Reéceiver, Junction Box Control Box, Pilot's
Indicator, Pilot's Indicator Amplifier, Operator’s Indicator,
and Operator’s Indicator Amplifier.

(a) RT-5A/AP5-4 TRANSMITTER-RECEIVER.
This unit is installed just outboard of the R.I'. instal-
lation on the under surface of the outer starboard wing
panel. The unit 15 secured to a Mk 51 Bomb Rack.

TLIME
VARIABLE
BECEIVER

Figure &4 — Pilot's Transmitter Contral Unit
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The Transmitter-Receiver unit can be jert-
soned from the airplane by employing the following
procedure:

I. Close the "Container-Guns-Radar-Wing

Bomb Release™ switch, located on the pilot’s distribu-
tion panel.

2. Close the “Armament Master™ Switch,
located on the pilot's distribution panel.

3. Press and release the "Bomb Release™
button on the top aft side of the control stick.

(5) INDICATOR ID-11/APS-4.—An indicator
15 used at the pilot’s position and the radar operator's
position in the bombardier’'s compartment.

An intensity potentiometer 15 built into the
indicator.

{c) INDICATOR AMPLIFIER AN-SA/ADPS-4.
Thiz unit (one for each indicator) is installed adjacent to
the indicator scopes.

(f) CONTROL BOX C-12/AP5-4—This unit
i5 locared ar the operator’s position on the starboard side
of the bombardier's compartment. It contains the switches
that control the operation of the system, a Receiver gain
knob, 2 frequency range selector (FRS) knob, an antenna
TILT l-;11|:|-].}, i|.:|1-|..|. AT .i]|:1.:'|:|'| "p.':l.:':l'lil:lH |iHht.

(¢) JUNCTION BOX J84/APS-4.—This unit
5 located ar the operator’s position in the passageway to
the second cockpit just forward of the bombardier’s.

Figure &5 — Receiver Tuning Heod
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Figure &6 — Pilot's Receiver Control Unit

compartment. It 15 used to provide a means for
interconnecting the various units and contains the
fuses in the incoming power leads.

(9) AN/APN-1 RADIO ALTIMETER. — The
transmitter-receiver unit for this equipment i1s located
on the folding shelf inside of the crash bulkhead. The
inchicaror, ON-OFF switch, limit switch and indicating
lights are mounted on the pilot's instrument panel,
starboard side. Alumeter antennae assemblies are
mounted, one on the under side of each wing outer
pancl,

b PILOT'SINSTRUCTIONS —NORMAL OPERA-
TION OF RADIO NAVIGATION AND
COMMUNICATION CONTROLS FROM
WARM-UP TO LANDING.
NOTE

These instructions are based on a combat and

ferry installation.  Since most of the equip-

ment is common o both installations, the in-
structions that follow apply to both, where

the procedure differs, each will be described,

These airplanes as delivered to the fleet are

provided with the ferry installation, which

permits low-frequency range flying in addition-

to the features provided in the combat installa-

L1on.

(1) UPON ENTERING COCKPIT, plug the
headset into the phone extension cord leading to the
Jack Box. Make certain that the microphone and
head-set plugs are fully engaged in the Jack Box. If
the use of a mask or lip microphone is anticipated,
connect either one 1o the mask microphone cord.

(2) POWER FOR BRADIO.—With the battery
switch on, engine running, and generator charging,
turn on the Radio Master Switch located on the
Filot's Electrical Switch Panel. This supplies power
to all radio and interphone equipment in the airplane.
While waiting about one minute for the equipment to
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Figure 67 — Pilot's AN ARC-1 Control Unit

warm-up, turn off all audio outputs by the following
Prm;nr_'t[un:: On the ARC-5 Receiver Control Unir,
(Item 3, Fig. 63) wrn the "SENSITIVITY” control
counterclockwise to minimum. Throw the toggle
switches marked "REC A", "REC B", and "REC ("
e "OFF". In the Ferry Installation, the "INCREASE
OUTPUT" contral on the ARB Control Box should
be at minimum (full counterclockwise).

(3) INTERPHONE TEST.—On the Receiver
Control Unit, set the "1CS5-VHE-MHF" microphone
switch on “IC8"; press the press-to-talk switch on the
microphone and call the radio operator. Release the
press-to-talk switch while awaiting a reply. The ICS
system should also be checked using the mask or lip
microphone if such is provided. In this case, the
throttle switch must be pressed in order o tlk.

CAUTION
Both pilot and radio operator should take

care that neither of their respective "10L5-

VHF-MHF" switches is set accidentally on

"VHF" or "MHF" 1o avoid inadvertent radio

(ransmission.

(4) RECEIVER "A" TEST—(VHF AN/ARC-1).
For an actual operating test of this equipment, it 15
necessary that signals be present on the channels on
which operation is contemplated. In the absence of
signals, the squelch circuit reduces the receiver ourput
to zero so that it is impractical to properly gage
receiver performance. The following instructions
will illustrate the procedure even though signals are
not present,

(@) On the Receiver Control Unit, throw the
lefi-hand toggle switch te "REC A”. On the VHF
Control Unit, make certain that the "ON-OFF” switch
is "ON". Throw the "GUARD-BOTH-MAIN T/R"
switch to "GUARD”. When this is done, T /R" will
appear in the upper window indicating that the equip-
ment is set up for transmission and reception on the
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Figure 68 — Pilot’s

guard channel. "OFF" shows in the lower window,
indicutlng that the main channel 15 disabled. If a
signal 15 present, advance the "VOLUME" control to
obtain the greatest headset volume that can be ob.
tained without aural discomfort, A high setting of
this common "VOLUME" control is desirable to If-.-_a_-r:]:-
the output from the other two receiy Brs, -_-5[:u_-1_'i;l[l:.- thi
AMN/ARC-5 receiver, at a satisfactory level.

t:.ﬁ:] If a sigrmal 1% noe present, advance the
“VOLUMEY control to maximum  (full clockwise).
Throw the "GUARD-BOTH-MAIN T/R™ switch to
"MAINT R and rotate the "CHANNEL SELECTOR™

switch until the :maignud channel number appears in

0
i)
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AN ARC-5 Centrol Unit

the lower window. "OFF" will appear in the upper
window indicating that the guard channel is disabled.
The equipment is now set up for transmission and
reception on the main channel indicated.

(c) During normal operation, the "GUARD-
BOTH-MAIN'T R" switch should be set on "BOTH".
When the switch is so set, the guard channel outpur is
combined with the main channel output selected by
the "CHANNEL SELECTOR" switch, thus enabling
the pilot to monitor the guard and main channels
simultaneously.  In the event that signals appear
simultaneously on both channels causing mutual inter-
ference in the headphones, the switch may be thrown

.'““LT ;1.'.‘.{' s
i -

Figure &% — Operator's AN ARC-5
Control Linit
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Figure 70 — Communications Equipmaent, Schamatic

setting of the SENSITIVITY control. Keep this
control adjusted to receive only one character pre-
doeminantly. The lower the signal level, the better
the operation. When satisfied thar the Navigatuion
Receiver is operating properly, proceed as described
in paragraph (8) below. Do not disturb the above
adjustments.

(#) FERRY INSTALLATION.—On the Re-
ceiver Control Unit, make certain that the SENSI-
TIVITY control is off (full counterclockwise), thus
omitting the Navigation Receiver from the line-up.

(8) For Combat Installation continue in accord-
ance with procedure (o) below; for Ferry Installation
continue in accordance with procedure (#) below:

(a) SIMULTANEOUS QOPERATION—COM-
BAT INSTALLATION.—
On the Receiver Control Unit, throw the
three toggle switches o REC A, REC B, and REC C
respectively.

(8) SIMULTANEOUS OPERATION.—FERRY
INSTALLATION.—

On the Receiver Control Unit, throw the lefi-
hand and right-hand roggle switches 1o REC A and
REC C respectively. REC B toggle switch is inopera-
tive for ferry installation. On the ARB Receiver
Control Box, turn up the INCREASE OUTPUT
contrel for normal operation (see sub-paragraph (5)
(#) above).

(9) VHF TRANSMISSION (AN ARC-1).
WARNING

The instructions for uper:n:ing FFARSiters
are subject o local himitations regarding
vadin silence.

Yoice transmission only 15 provided by the VHF
equipment. The receiving equipment should be in

operation as described above. On the YVHF Control
Unit, select the channel on which transmission is

RESTRICTED 63



Section V
Faragraph &

desircd in accordance with the instructions in para-
graph (4) above. On the Receiver Control Unit,
place the ICS-VHE-MHF microphone switch on
VHEF. Press the press-to-talk switch on the hand-held
microphone and proceed with the transmission. If a
mask or a lip microphone is used in place of the
hand-held microphone, press the throtle switch.

{10) MHF TRANSMISSION, (AN/ART-13,
ATC). — The following instructions assume thar the
LOCAL-REMOTE switch located on the transmitter
front panel has been placed in the REMOTE posi-
Lion. On the AN ART-13 Transmatter Control
Unit, select the desired channel by means of the
CHANNEL switch. After about 25 seconds the
transmitter 15 set up on the channel selected.
While waiting for the switching opera-
tion to be completed, be sure the emission
selector switch, just above the CHAMNNEL selector
switch 15 set on VOICE, On the Receiver Control
Unit place the 1CS-VHE-MHF switch on MHF and
proceed with transmission. Press the press-to-talk
switch on the hand-held microphone and talk. Re-
lease the switch to listen. If a lip or a mask micro-
phone is used, press the throttle switch to talk. Side
tone may be heard by throwing REC "C" toggle
switch on the Receiver Control Box to REC (",
The first 6 channels of the AN ART-13 are controlled
concurrently with the AN ARC-5 Yardeny Tuned
Receiver. On selecting channels 7 to 10 on the
transmitter-receiver control box (ltem 3, Figure 63),
the operator may receive channel 6 only of the AN
ARC-5 receiver, of he may listen to the variably tuned
ARB receiver by throwing REC "B” woggle switch to
REC "B” on the Receiver Control Unit, It should be
noted that the ARB receiver is not in any way con-
trolled by the MHF Transmiter-Receiver Control Box
(Item 3, Figure 63).

(11) PILOT'S CHECK-OFF LIST.

(«) BEFORE TAKE-OFF:

1. Plug in headser and mask or lip micro-
phone 1f used.

2. Turn ON Master Radio Switch.
3. Test ICS.

. Test REC A (VHF).

- T'est ARB Receiver (MHF).

. Test REC ©C (MHF.)

7. Test Navigation Receiver (if combat in-
stallation).

L T =

ot

& Set up for simultancous operation,
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CAUTION

VHF or MHF test transmission in combat
areas subject to Radio Silence regulations.

9, Make VHF test transmission.

10, Make AN ART-13 r1est
(MHE).

[FAnSMISS10n

(6) AFTER LANDING:
Turn OFF Radio Master Swiich,

¢ OQOPERATION OF AN /APS-4 RADAR, AN/
ARR-2 (IFF), AND AN APN-1 ALTIMETER
EQUIPMENT. (OPERATOR
CONTROLLED).

(1) AN/APS-4 RADAR EQUIPMENT.—Opera-
tors of the AN/APS-4 Radar Equipment must be
thoroughly familiar with the equipment's controls on
the Control Box, the Indicator-Amplifier and the
Indicator. A thorough review of the Equipment
Operation Instruction Manual should be made at
frequent intervals.

(¢) SETTING CONTROLS FOR NON-
OPERATIVE CONDITIONS.—Check the positions
of the following switches on the control box to insure

that the equipment is in an inoperative condition:

1. Test Switch—OFF.

2. Warning—OFF.

3. Beacon Search—SEARCH or BEACON,
4. Intercept-Search—5EARCH.

3. Range—20,

6. Tilt—0.

7. Receiver Gain—Full Counterclockwise,
& Of-Warm-Up-Run—0OFF.

9, Intensity Knob — Full Counterclockwise
(both indicators).

{.&} TURNING THE EQUIPMENT ON.—
Throw the OFF-WARM-UP-REUN switch to the

WARM-UP position. After waiting for at least one
minute (two to three minutes in extreme cold), throw
the swirch to the RUN position,

(¢) IF SURFACE TARGETS ARE SOUGHT:

I. Turn the OFF-WARM-UP-RUN switch to
WARM-UP.

2. Place the TEST switch on OFF.

3. Place the BEACON-SEARCH swiich on
SEARCH.
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4. Place the INTERCEPT-SEARCH switch
on SEARCH.

5. Place the RANGE switch on 20.

6. Place the TILT control on —10.

7, Turn the RECEIVER GAIN control about
45 degrees to the left of its vertical position.

g One minute after turning the OFF-WARM-
UP-RUN switch to WARM-UP, (two or three minutes
in extreme cold), turn it to KU,

9, Turn the intensity control on the indicator
to illuminate moderately the indicator screen,

(¢) IF AIR TARGETS ARE SOUGHT:

1. Turn the OFF-WARM-UP-RUN switch to
WARM-UP.

2. Place the TEST switch on OFF.

3. Place the BEACOMN-S5SEARCH switch on
SEARCH.

4. Place the INTERCEPT-SEARCH switch
on INTERCEPT.

5. Place the RANGE switch on 4.

6. Place the TILT control on 0.

7. Place the RECEIVER GAIN control suout
45 degrees to the left of its vertical position.

& One minute after turning the OFF- WAL M-
UP-RUN switch to WARM-UP (two or three minutes
in extreme cold), tarn it 1o KUN.

9, Turn the intensity control on the indicator
to illuminate moderately the indicator screen.

10, Operate the TILT contrel for optimum
results.

{¢) 1IF BEACON HOMING 15 DESIRED:

1. Turn the OFF-WARM-UP-RUN switch to
WARM-UP.

2. Place the TEST switch on OFF.

3. Place the BEACON-SEARCH switch on
BEACOQOMN.

4. Place the INTERCEPT-SEARCH switch
on SEARCH.

5. Place the BANGE switch on 50.

. Place the TILT control on 0.

7. Place the RECEIVER GAIN control 45
degrees to the left of vertical.

8. One minute after turning the OFF-WARM-
UP-RUN switch to WARM-UP (two or three minutes
in extreme cold), turn 1t to RUIN.

9. Turn the intensity control on the indicator
to illuminate moderately the indicator screen.

(f) TURNING OFF THE EQUIPMENT:
1. Turn the OFF-WARM-UP-RUN switch to
OFF.
2, Turn the intensity controls on both indi-
cators to the extreme counterclockwise positions.
3. Turn the RECEIVER GAIN control to its

extreme counterclockwise F{Hitiﬂn.
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Figure 72 — IFF Pilot's Control

{(g) ABNORMAL OPERATION.—-Throw the
OFF-WARM-UP-RUN switch to the OFF position
immediately if any abnormal operation is observed.
Report any abnormal operation to the maintenance
personnel as soon as possible.

(2) AN/APX-2 IFF EQUIPMENT. —QOperators
must be thoroughly familiar with the equipment con-
trols. Hence for a complete and comprehensive
description of all controls including present mainte-
nance adjustments, the operator should be acquainted
with Equipment Operating Manual. The following is
an abbreviated operating procedure:

(2) Before actual operation is begun take the
following precautions:

1. Check that a complete destructor-firing for
the test has been performed in accordance with in-
structions of Equipment Operating Manuals.

2, On the pilot's control unit check that the
guard latch marked PUSH effectively prevents the
accidental rotation of the Master Control Switch to
its EMERGENCY position and that the red guard
cover is closed down over the DESTRUCT switch.

() TO START THE EQUIPMENT.—To start
the equipment turn the Master Control switch 5403
clockwise to any position beyond the OFF position.
Normally 5403 is rotated to the NORM position.
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Further rotation clockwise is done only for designated
tactical purposes. The ROO position is used only
alter certain readjustment has been made inside the
Receiver-Transmitter unit by the maintenance crew,
The EMERGENCY position is never used except
when the aircraft, during flight, is in extreme distress.
The pilot will be governed by existing regulations
dealing with the Emergency Operation.

(¢} TO CHANGE SELECTOR SWITCH POSI-
TIONS.—0On the pilot's control unit rotate the selector
switch 5302 to the posiion designated by the com-
manding officer. Unless otherwise designated selector
switch is set and left in position one.

(«) FOR INT OPERATION.—On the pilot's
control unit throw the INT switch 5401 1o the ON
position; or on the operator’s control unit hold the
INT switch 3301 momentarily on the PRESS positon.

{¢) FOR G-BAND OPERATION.—On the
pilot's control unit throw the G-Band switch to the
ON posiuon or flip it to the TIME position, in con-
formity with tactical considerations. This switch 1s
normally left in the OFF posiuon.
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(f) FOR ROOQ OPERATION.—QOn the pilot's
control unit rotate the Master Switch, 5403 to the
ROQ position (only by specific direction of the com-
manding officer and only if a specified ROO adjust-
ment has been made inside the Receiver-Transmitter
unit by the maintenance crew).

(g) FOR DISTRESS OPERATION.—QOn the
pilot’s control woit push the guard latch, marked
PUSH, to the right ulting it up and rotate the Master
Cootrol Switch to the EMERGENCY position (ex-
treme clockwise).

(4) TO DESTROY THE RECEIVER-TRANS-
MITTER UNIT.—Warn operating personnel to stay
clear of the receiver-transmitter unit. On the pilot’s

control unit raise the red guard cover and throw the
DESTRULT switch to the ON position.

(7) FURTHER OPERATING PROCEDURES . —
Information on further operating procedures must be
obtained from the commanding officer and the Equip-
ment Maintenance Manual.

(7 TO STOP THE EQUIPMENT.—On the
pilot's control unit rotate the Master Control Switch
o extreme counterclockwise posinon marked OFF.
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Figure 73 — AN APN-1 Altimeter Operation
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(3) AN/APN-1, RADIO ALTIMETER RAIICQ.

(@) The ON-OFF switch 15 located on the
instrument panel between the Altitude Limit Switch
and the Altitude Indicator.

(#) The ALTITUDE LIMIT SWITCH 15 used
to set a determined altitude at which flight is desired
between the range of 50 to 300 feet and 500 to 3000
feet. Indicator lights on the instrument panel indicate
the altitude of the airplane as compared to the set
altitude:

Amber—Flight is at SET alutude.
Green—Flight 1s ABDOVE set altitude.
Red—Flight 1s BELOW set alutude.

(¢) The ALTITUDE INDICATOR incorpor-
dles TWo rangcs:

Low Range—0 to 400 feet,
High Range—400 to 4000 feet.

(¢) STARTING THE EQUIPMENT.—To
place the altimeter equipment in operation, proceed
as follows:

iI. RANGE SWITCH.—5et the range switch
for the required range. When on the ground, or in
flight at an altitude below 400 feet, always use the low
range (0 to 400 feet). When in flight at an altitude
above 400 feet, use the high range (400 to 4000 feet).

WARNING

The High Range is not calibrated for and
must not be used at altitudes below 400 feet,

Under conditéons of peor visibility, always wuse
the Low Range when flying ot altilades below
(WM} feed,

Figure 74 — Altimeter Controls and Indicator
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Figure 75 — Erratic Readings in a Steep Bank

2. ALTITUDE LIMIT SWITCH.—S5et the
Altitude Limit Switch for the desired pre-set altitude.
One of the eleven different altitudes may be pre-selected
by the switch.

3. POWER.—Turn the power switch clockwise
to the "ON" position. A "green” signal will appear
immediately on the altitude limit indicator and will be
sustained during the warm-up period. Alter allowing
an interval of approximately one minute for the tubes
to heat, the pointer of the Altitude Indicator will have
moved from its sub-zero stop position to some other
position, indicating that the equipment 15 operating.
The altitude limit indicator signals will then function.

MNote

When the aircraft is on the ground, the Alt-
tude Indicator pointer may not indicate zero
altitude exactly, Never aftempl lo adst the

n;.w":rmm.r o oblain a zero rl:'.an'r:'.r:g ﬁ.'r thirs
con 2 Xran.

(¢) CHANGE OF PRE-SET ALTITUDE.—The
setting of the Altitude Limit Switch may be changed
at any time to a new pre-set altitude as desired.

(/) STOPPING THE EQUIPMENT . —To stop
the operation of the altimeter, turn the power switch
counterclockwise to the off position.
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4. Set the 3 sensitivity controls slightly synchronizing-indicator pointer moves across the

counterclockwise from the center of their travel,

WARNING

MNever touch the sensitivity controls unless
an adjustment 15 made necessary by a flutter
of the control surfaces or by the airplane's
hunting. Do not adjust them near the earth
as a sudden change of attitude may result.
Turn them slowly and cautiously.

5. Turn instrument selector switch to SYNC,

scale in the direction that the top of the knob is
turned. Then trn it back just enough to make the
pointer move back across or just stay on the scale.

7. Turn the aileron and elevator trim-control
knobs until the pointers just cross or stay on the
scales,

Mote

It is impossible to fly an airplane manually
with such accuracy that the autopilot will not
give a full electrical signal one way or the

6. Wait one minute. Turn the rudder trim- other. For this reason it is difficult to place
control knob continuously in one direction until the the synchronizing-indicator pointer on zero.
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However exact synchronizing is unneces-
sary. Ifa small movement of the trim-control
knobs throws the indicator pointers from
one side to the other the attitude of the air-
plane will change only a fraction of a degree
when the sclector valve is turned ON,

8 Turn the hydraulic selector valve ON
This gives the airplane Soft-pilot” automatic pilot.

9. Turn the instrument selector switch to
AUTO. When the automaric pilot is engaged there
may be an oscillation of one or more of the controls.
Slowly turn the sensitivity knob, corresponding to the
oscillating control, counterclockwise until oscillation
ceases. Turning the sensitivity back too far may
cause hunting of the airplane. The best adjustment of
the sensitivity knob is approxirately at the 12 o'clock
position.

1. Adjust the sensitivity knobs for the most
comfort in the prevailing weather conditions. The
airplane should be stable about any of its three axes
without oscillation or hunting in its controls.

TAIL-SHEEL CASTER

Figura 76 — Auvtematic Pilat Contral
and Hydraulic Goge

(4) OPERATION LIMITS.
(#) The automatic pilot can be used for ma-
neuvering in dive, climb or bank, not exceeding 60

degrees,
Mote

After returning to level flight from a
maneuver which involves a bank greater
than 45° the horizontal bar may he of f
from the true pogsition. This arrer will
Aalways indicate left wing down regard-
legss of direction of previous turn. The
gyro will return to the true position
g lowl v,

(6) The instrument stops allow freedom ot
motion through the use of manual controls in hank-
and-climb gyro up to 90 degrees in bank and up to
60 degrees in climb or dive and in the directional
Byro up 1o 60 déegrees in bank, climb or dive.

Section V
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CAUTION

For maneuvers beyond the set limits, the Eyro
units must be caged to prevent upsetting the
EYrOs,

(¢) The automatic pilot does not Compensate
for loss of altitude when the ship is flying in normal
position.

(&) If a disturbance should cause the airplane
to change attitude so much thar a gyro hits a stop and
precession sets in, take thesc steps at once:

L. Quickly turn the hydraulic selector valve
OFF and right the airplane manually.

| 2. Cage both gyros to restore their equilib-
rium.

3. If gyros are 1o be taken out of service rurn
the control switch OFF.

4. If the gyros are to be used as flight instru-
ments, turn the control switch to INST. Then set and
uncage the gyros.

5. 1f the autopilot is to be put back in control,
switch to SYNC and proceed as previously instructed.

(5) DIRECTIONAL CONTROL.

(#) Directional control is taken from the diree.
tim?:l.i gyro umit which is set to agree with the mag-
netc compass. It 1s set by wrning the caging and
course setting knob when the knob is at its innermost
position.

MNote

The caging and course setting knob has a
dual function. (1) Course setting PUSH in
and turn 1o desired direction, (2) uncaging
gyro PULL directly out without rotating the
knob.

(#) The average drift of the directional gyro
is 3 degrees in 15 minutes, due to the rotation of the
earth. The instrument must be reset periodically to
the magnetic heading by turning the course sewing
knob, Small angular deflections can be compensated
with rudder trim control,

(6) LONGITUDINAL CONTROL.—Longitud-
inal control with the automatic pilot is taken from the
bank-and-climb gyro. The airplane can be main.
tained in level fMlight or in climbing or diving by
adjusting the instrument trim control.

(7) LATERAL CONTROL.—Lateral control in
the automatic pilot is also taken from the bank-and-
climb gyro. The airplane can be maintained in level
Right laterally or in a right-or left-banking attitude.

(8) TURNS.

(«) Flat turns of a few degrees are made by
adjusting only the rudder trim control. The airplane
will turn until the new course is reached and will then
resume straight flight.  For turns of greater magnitude,
bank must be introduced by the AILERON trim knob
and as the plane assumes its new course, it should he
levelled by adjusting the AILERON trim control. Tt is
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1. Rudder Sensitivity Control.
2, Rudder Synchronizing Indicator
3, Rudder Trim Control Knob
4. Aileron Trim Control Knob
5. Aileron Synchronizing Indicator
6. Aileron Sensitivity Coatrol
7. Elevator Sensitivity Control
8. Elevator Synchronizing Indicator
9. Elevator Trim Control Knob
10. Push to Cage Directional Gyro
11. Control Switch
12. Load Indicator
13. Rotate Clockwise to Cage Bank-and-Climb Gyro
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Figura 77 — Automatic Pilot Control

desirable to introduce some elevator in making a
banked turn to compensate for loss of altitude.

(#) Continuous turns are made by caging the
directional gyro and turming the KUDDER TRIM
contral knob until the desired rate of turn s
reached. Leave the knob in this position. Proper
bank for the turn must be introduced by the AILERON
trim knob. It is desirable to introduce some elevator
in making a banked turn to compensate for loss of
altitude, When turn 15 complete, uncage directional
gyro and level the plane by the AILERQN trim.

(¢} SPIRALS.—A contioucus turn is made into
a spiral by introducing the desired climb or glide,
using the ELEVATOR trim knob.

(9) DISENGAGING THEAUTOMATICPILOT.

(¢) Turn hydraulic selector valve OFF.

(#) Turn the automatic pilot instrument selec-
tor switch to INST in order to use the E¥ros as flight
INSTrumMents.

¢. CONDENSED OPERATING INSTRUCTIONS
(1) AS FLIGHT INSTRUMENTS.

() Turn control switch to INST. Wait three
minutes.

(£) Set directional gyro by compass.

(¢} Uncage gyros.

(2) AS AUTOPILOT.
(2) Trim airplane to ﬂr hands off.
(6) Start gyros as flight instruments,

(¢) Turn control switch o SYNC and wait
oné minute.

(¢) Synchronize—Turn trim control knobs until
all indicator pointers are as near center as possible

or where slightest motion makes them cross from side
to side.

WARNING

Turn rudder trim knob until pointer moves
in SAME direction as top of knob.

(e) Turn oil valve slowly ON.
( /) Turn control switch to AUTO.

(3) CONTROL IN FLIGHT.
(2) Use the three trim control knobs to change
attitude.
(#) Shut the autopilot OFF before resetting the
directional Eyro control unit to COMPAass hcading-

(4) SHUTTING OFF.
(&) Turn oil valve OFF.
(4) TO RETURN TO USE AS FLIGHT IN-
STRUMENTS.
Turn control switch to INST.
TO SHUT OFF COMPLETELY: Cage gyros
and tarn control switch OFF.

(5) GYRO STOP LIMITS.

G607 dive or chimb.

G0% bank for directional.

90" hank for bank-and-climb.
(6) SENSITIVITY.

(&) DO NOT wrn the sensitivity control knobs
unless necessary and NEVER taurn full counterclock-
wise during flighe.

{(6) Turn clockwise to stop hunting of airplane.

{c) Turn counterclockwise to stop futter of
controls.
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STA-4 STAI25 STA 43 STAS59: STA905 STA |07
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100 LEi BDMBTG
MARK 4 SHACKLE

Figure 78 — 100-Lb. Bomb Installation

() EMERGENCY BOMB RELEASE HANDLE.
On TBM-3 airplanes (Navy Serial 22857 to 23656,
GBOG2 to 69184 inclusive) employing Mark 4 shackles
the emergency bomb release handle is located on the
pilot’s starboard instrument panel. On TBM-3 air-
planes (Navy Serial 69185 and subsequent) employ-
ing Mark 8 shackles the emergency bomb release
handle is located on the pilot's sub-instrument panel.
This handle serves the same function in both the
Mark 4 and Mark 8 installations and when pulled by
the pilot releases the entire bomb load, In case of
failure of the electrical bomb release system this con-
trol provides the pilot with a positive method of re-
leasing the bomb lead.

(z) BOMBARDIER'S CONTROLS.

() BOMB BAY DOOR CONTROL HANDIE.
This handle 15 located on the port side of the forward
bulkhead of the bombardier's compartment and en-
ables the bombardier to open the bomb bay doors
if the necessity arises.

(#) BOMBARDIER'S ELECTRICAL PANEL.—
The bombardier's electrical panel is mounted on the
port side of the forward section of the compartment.
This panel contains the following elecirical controls
for the bombing equipment; light rheostats, light
switches, bombing selector switches, circuit breakers,
and jewel warning lights. The panel is energized

when the pilot’s Armament Master Switch .5 in the
ON position, The Armament Power Indicator will
light, thus indicating to the bombardier that this

connection exists,

(c) STATION DISTRIBUTOR.—An 5D-1 sta-
tion distributor i1s located on the port side of the
bombardier’s compartment. This unit is set to control
the sequence in which bomb: are released.  After the
first bomb sclected on distributor dial is released, it
resets the circuit for releasing the next bomb in line.
Always set the station Jdistributor at the lowest station
number at which a bomnb is carried.

100 lb. bombs set at No. 1
200 Ib. bombs set at No, 9
1000 Ih, AP bombs set at No. 7
1004 b, GP bomb set at No. 8
1600 k. AP bomb set at No. 8
2000 Ib, GP bomb set at Mo, 8
1000 lb. GP bombs in tandem set at No. 10
Torpedo set at No. 13

() INTERVALOMETER.—The intervalometer
is installed on the port side of the bombardier’'s com-
partment. This instrument can be acmwated by the
pilot's bomb release bution or bombardier’s fring
key., The function of the intervalometer 15 to space
the dropping of bombs in train,
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Figure 79 — 500-Lb. Bomb Installation

STA 905 STA 107

. STA 59z

1 Bomb Shackle Extension
2 Hoist and Brace
4 Bomb Shackle

Figure 80— 1000-Lb. Bomb Instollation

(f} ARM-SAFE LEVER.—This lever i1s used (g) FIRING KEY —The bombardier’s firing
only on those TBM airplanes designed for Mark 4 key has a lead wire of sufficient length to permir the
shackles. The lever 15 located on the starboard side bombardier to hold it in his hand during bombing
of the bombardier's compartment and must be in the operations. There is a clip above the electrical panel
ARM position before the bomb shackles will release where it may be stowed when not in use.
electrically.
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i HRear Ewalf Brace

7 Drag Brace Assembly
B 1600 lb. Bomb
o

1000 Ib. Bomb

Figure 8] — 1000- and 1600-Lb. Bomb Installation

c. OPERATION.
(1) BOMB BAY DOORS.

{a) The pilot opens the bomb bay doors by
pushing the bomb door control handle to the DOWN
position. Pulling the handle UP closes the doors.

(#) The bombardier opens the bomb bay doors
by pulling the bomb door control handle “AFT™.
Pushing the handle FORWARD closes the doors.

MNote

MNeither electrical nor manual bomb and
torpedo controls will function unless the
bomb bay doors are fully open.

(2) PILOT'S CONTROLS.

(&) TORPEDO.—The torpedo is released clec-
trically or manually by the pilot. The manual release
is accomplished by pulling the emergency bomb
release handle. The electrical release requires the
following steps after the bomb bay doors have been

opened.

1. Set the Bomb-Torpedo Switch i1n the
Torpedo position.

2. Set the Bomb-Torpedo-R.P. switch in
Bomb-Torpedo position.

3. On those TBM airplanes employing Mark
4 shackles, direct the bombardier to unlock the bomb

shackles by setting the Arm-Safe Lever in Arm Tail
or Arm Nose and Tail position. On TBM airplanes
employing Mark 8 shackles this step is eliminated.
4. Close the pilot's Armament Master Switch.
5. Press and release the Bomb Release
Button on the control stick, to release the rtorpedo.

6. Close the bomb bay doors.

(4 BOMBS.—The bombs may be released

cither electrically or manually by the pilot. The
electrical release requires the following steps after the

bomb bay doors have been opened.

1. Set the Bomb-Torpedo switch in Bomb
position.

2, Set the Bomb-Torpedo-R.P. switch in
Bomb-Torpedo position.

3. Direct the bombardier to set the Select-

Train switch of the Intervalometer to Select for one
bomb or te Train for bombs in train and the Station
Distributor for bomb stations used.

4. On those TBM airplanes employing Mark
4 shackles direct the bombardier 1o unlock the bomb
shackles by setting the Arm Safe lever to Armed Tail
or Armed Nose and Tail position as required. On
TBM airplanes employing Mark 8 shackles direct the
bombardier to set the Bomb “Arming Switches on the
bombardier's electrical panel to Armed Tail or Armed
Nose and Tail position as required.

5. Close the pilot's Armament Master Switch.
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IST.E.. 107

lSTﬂ. EHIJ'—E

1 Front Sway Brace 5 Lanyard
2 Mk 8 Gun Sight 6 Torpedo Stabilizer
3 Rear Sway Brace 7 Shackle
4 Brace Assembly 8 Shng
Figure 83 — Torpedo Installation

d. GLIDE BOMBING.—The maximum permissible 500 lb. class bomb, clearance from struc-

angles for glide bombing operations are given below: ture of airplane 20 degrees
Glide Bombing Maximum Permissible 1000 lb. class bomb, clearance from

LS. Bombs Angle for Glide Bombing structure of airplane 63 degrees
100 Ib. class bomb, clearance from 1600 Ib. class bomb, clearance from

airplane structure 30 degrees structure of airplane 66 degrees

100 1Ib. class bomb, clearance of nose
from bomb in shackles ahead. (Provi- Mote

sion is made automatically for relcasi.ng Condensed Bombing and Armament Operat-
the lower tier of 100 Ib. bombs prior ing Instructions are included in the Pilot's

to the upper tier) 35 degrees Chart Board in later model TBM-3 airplanes.
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1 Regulator Assembly
2 Smoke Tank Bottle

3 Exhaust Pipe Reel

Section ¥V

Paragraph 9-10

4 Control Handle
5 Smoke Tank
o  Exhaust Tube

Figure 84 — Smoke Tank Installation

9 HEATING AND VENTILATING.

a. GENERAL.—The frst 458 TBM-3 airplanes
(Navy Serial No. 22857 to 23313) are equipped with
two Janitrol gasoline heaters, mounted one above the
other on the starboard side of the fuselage aft of the
second cockpit., The upper unit heats the pilot's
cockpit while the lower one heats the bombardier's
compartment. Ailr 15 taken in through a scoop on the
lower right wing surface and is directed through ducts
iato the heaters.

Airplanes (Navy Serial Nos. 23314 to 23656,
G6BO6GZ to 69538, 85459 to 85780) are equipped with
a single upper heater to heat the pilor’s cockpit. No
provision is made for heaters on Navy Serial No.
85781 and subsequent airplanes,

b PILOT'S COCKPIT.—The heated air in the
pilot’s cockpit can be directed to warm the pilot's
feet, to heat the cockpit or defrost the windshield.

(1) Set the heater switch, on the distribution
panel on the right side of the pilot's cockpit, to the
ON position,

(2) Adjust the duct throttle valves, one just below
and to the right of the pilot's seat and the other on

the Hoor just below the instrument paoel on the right
side of the cockpit, to direct air where desired.

¢«. BOMBARDIER'S COMPARTMENT.

(1) Set the heater switch, on the bombardier's
control panel, to the ON position.

(2) Adjust the duct throtle valves to direct air
to the urret or bombardier's compartment.

g VENTILATION.—The system can be used for
cold air ventilation with the heater switch OFF.

10. MISCELLANEOUS EQUIPMENT.

a 1TOW TARGET.

(1) STREAM TARGET.—With the bomb doors
open, pull the "IN TOW" handle, located in the lower
left side of the pilot's cockpit, to release the towing
cable and the target sleeve from the container. The
bomb doors may be closed after sleeve and cable are

clear,

(2) DROP TARGET.—Pull the release handle,
located on the bombardier’'s compartment floor, This
releases the towing cable and the target sleeve,
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b SMOKE TANK.

(1) GENERAL., — The smoke screen rank is
cacried in the bomb bay. A handle, which controls
the gate valve on the tank outler, is installed on the
bracket adjacent to the reel on the left side of the
bombardicr's compartment,

{2) T LAY SMORKE SCREEXN.

(&) Unwind the exhaust pipe control reel.

(A) Pull the smoke tank control handle 1o open
the tank pate valve. Rotate the handle 1o "LOCRK™.

(¢) Regulate the control wvalve on the CO,
cylinder for the desired quality of the smoke screen.

{3) RELEASING THE SMORE TANK ELEC-
TRICALLY.
(a) Shut the €Oy evlinder control valve.

(A Open the hamb doors.

(¢1 =t the ImmI‘--tnr]:r_-cln-'-ilunlv-;n.- tank swirch

on the pilat’s distribution panel to the SMOKE TANK

p[1.~.itii:n|:.

(¢} The pilot then throws the Armament
Master Switch on the distribution panel wo (N,

RESTRICTED
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( /3 Press the bomb release swatch on the con-
tral stick.
() MANUAL SMORE TANK KELEASE.

(2} Open the bomb bay doors.
(63 Pull the emergency Bomb Release handle.

Maote

The smoke rank can be released uu]].-' I'.-]r' the
]}iltrt.

. PYROTECHNICS.

Eigrht AN Mark 4 foar lighn are carriecd in racks

in the rear of the bombardicr's compariment,

« CHARTBOARL,

The chartboard is stowed directly below and
forward of the main instrument pancl. It can be [PO51-
tioned for use by unfastening the catch and sliding the
hoard roward the rear of the cockpit

¢ RELIEF TUDBES.

The pilm'.'-; relief e s locaed below the E]i.lﬂ['."i
seat on the port side. The wrret gonner’s and hom-
hardier's relief tube 15 located below the tarrer on the

starbhoard side of the bombardicr’'s clecirical E1-:lllr.'l.

7B RESTRICTED



Section V
Paragraph 10

. F_:_".‘-"_l'- g n.'."l.

RESTRICTED
AN 01-190EB-1

P ORORD
9. Foor Warmer

Bombardier's Nozzle 5. Air Scoop
10. Pilot's Control Valve and

Air Control Valve 6. Exhaust Ourler
MNozzle

Turret Gunner's Mozzle 7. Bombardier's Heater
Pilot's Cockpit Heater 8. Pilot’s Air Control Valve 11. Windshield Defroster

Figure B4A—Heater Installation, Earlier Model Airplones

i, fpd e e

7. Pilot's Control Valve
8., Windshield Defroster

4. By-Pass Outler

2. Exhaust Qutlet 5. By-Pass Control Valve
6. Pilot's Cockpat Nozzle

1. Air Scoop

3. Heater
Figure 84B—Heater Installotion, Later Model Airplanes
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“Appendix I of this publication shall not be carvied in aiveraft on combat missions
or when there is a reasonable chance of its falling fto the bands of the enemy.”

FLIGHT OPERATION INSTRUCTION CHART.—This chart includes infor-
mation concerning range attainable and recommended power plant contral
setungs for various combinations of gross weight, fuel load, altitude and air

speed. To avoid misuse or misrepresentation of the charts, cognizance should
be taken of the following:

1. The charted ranges make no allowance for warm-up, take-off and climb.
Fuel consumed during these operations should be obtained from take-off, climb
and landing chart. Similarly no account is taken of the improved miles per gallon

realizable during descent. Neglect of this latter factor is recommended to balance
the fuel required for the landing operation,

2. The operating data included on any one chart should be used only when
the gross weight is within the limits specified in the utle block. When dimin-
ished fuel load causes the gross weight to decrease to a value included in the

weight limits of the preceding chart, the operating data included in the corre-

sponding column of that chart should be used. THIS IS ESSENTIAL, AS RANGES
HAVE BEEN COMPUTED ON THIS BASIS.

5. When gross weight is within the chart welght limits and less than the
maximum (due to lighter initial weight or diminished fuel load) the air speed

should be slightly greater than that listed on the chart. To be coaservative,
ng account has been taken of this factor,

4. Experience has indicated that it is necessary to reduce flight test range
data by 5 percent to take account of variations in service airplanes and operating
techniques. These allowances have been made on the Flight Operation Chart
by a corresponding increase in fuel consumption. No ALLOWANCE HAS
BEEN MADE FOR WIND, NAVIGATIONAL ERROR OR OTHER CONTIN.
GENCIES. NO ALLOWANCE HAS BEEN MADE FOR COMBAT NOR
FORMATION FLIGHT. APPROPRIATE ALLOWANCES FOR THESE
ITEMS SHOULD BE DICTATED BY LOCAL DOCTRINE. The fuel quantity
used in entering the chart, therefore, should be the fuel available after reaching
flight altitude less allowances appropriate for the mission.
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ENGINE CALIBRATION CHART

EXAMPLES QOF USE

These curves can be used 1o set operating conditions or o determine engine
power at any operating condition within the recommended operating limits of
the cngine. The curves to the left are for LOW blower operation; the curves to
the right are for HIGH blower operation. The horizontal dot-dash line indicates
the limir for LEAN mixture operation. Use RICH mixture above this line, Part
throttle conditions are those to the left of the oblique heavy dashed line in both
the LOYW and HIGH blower sections; full throttle conditions are those to the
right of these lines.

HIGH POWER— (Part Throttle)

When high power climb is desired, operate along one of the constant
maoifold pressure-RPM lines (sloping lines labeled with manifold pres-
sure and RPM). For constant rated power climb use 41" Hg. at S.L.
decreasing to 40" Hg. at 4500 feer.

select level flight condition from a point on one of the designated lines,
or, if an intermediate condition is desired, any manifold pressure-RPM
combination represented in the full throwule portions of the chart can be
used for part throttle operation.

CRUISING POWER— (Part Throttle)

L.

For power conditions below the dot-dash line, the maxirium recom-
mended manifold pressures are independent of RPM,

TO DETERMINE HORSEPOWER—Any Power Condition.

1.

Fnowing KPM and manifold pressure, spot the condition in the full
throttle portion of the section of the chart for the blower ratio in which
the engine 1s operating,

- Draw a line through the poiat determined parallel to the constant mani-

fold pressure-KPM lines shown. Read HP at the intersection of this line
with the observed pressure altmude,

PRESSURE ALTITUDE,

1.

Determine the amount the barometric pressure (altimeter window read-
ing) is above or below 29.92" Hg.

2. Add 100 feet for each 0.1" Hg. below 29.92. Subtract 100 feer for cach

0.1 Hg, above 29.92.
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