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Figure 1 - B-17F in Flight

1, AIRPLANE,

i, Model B-1TF and G bombardment airplanes are
four-engine-midwing monoplanes, The approximate
over-all dimensions are: length, T4 feet 9 inches:
height, taxying position, 19 feet 1 inch; span, 103 feet
% inches.

b. Electrically operated landing gear, tall gear,
wing {laps, bomb bay doors, and hydraulically operated
brakes and cowl flaps are provided.

¢. Thecrew includes pilot, copilot, navightor, bom-
bardier, upper turret gunner, lower turret gunner, ra-
dio operator, side gunner(s}), and tail gunner. The air-
plane can be entered either throughthe main entrance
door on the right side of the airplane just forward of the
horizontal stabilizer, or through the front hatch in the
bottom of the fuselage below the pilot's compartment.

d. Defensive armament of the B-1TF consists of
three turrets, each mounting two 50 calibre machine
guns, and five single flexibly mounted ,50 mounted .50
galibre machine guns, The B-1TG has an additional
power turret just below the nose of the airplane and con-
trolled from the-bombardier’s compartment,

e, Provisions are made for loading 2000-pound or
smaller bombs on racks within the bomb bay, and one
bomb, up to 4000 pounds may be carried under each
wing.

f. Automatic flight control equipment is provided.

2, POWER PLANT.
a. ENGINES. - The Wright model R-1820-97 en-
gines are air-cooled, nine-cylinder radial aircraft

engines, equipped with integral reduction gears through
which the propellers are driven.

b. TURBOSUPERCHARGERS. - A type B-2 General
Electric turbosupercharger is provided for each engine
to boost manifold pressure for take-off and high-
altitude flight. Superchargers are controlled by auto-
matic hydraulic regulators adjusted from the pilot's
control pedestal,

Figure 3 - Power Plant

¢. PROPELLERS. - The Hamilton standard three-
blade propellers are hydromatically controlled with
constant-speed and full feathering provisions.

d. AUTOMATIC ENGINE CONTROL. - Should en-
gine control cables be shot away, four of the controls
will automatically assume predetermined positions:
throttles, wide open; superchargers, 65 percent power;
intercoolers, cold; and propellers, 1850 rpm. Func-
tioning of the automatic control at one unit will not
affect placement of controls at other units, or of
similar controls on other engines.

Figure 2
Three-quarter
Rear View



3. HYDRAULIC SYSTEM

a. SERVICE SYSTEM. - Hydraulic pressure for
operating brakes and cowl flaps is supplied by an
electric motor-driven pump, or by an accumulator
while the pump is not operating.

{1) When the hydraulic pump switch on the pllot's
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control panel is in the “"AUTO"' position, pressure is
automatically regulated by & pressure cut-out switch,
starting the pump when pressure drops to 600 pounds
and stopping the pump when the pressure bullds up to
800 pounds. In case the automatic pressure switch
fails, pressure may be maintained by hl:tld.mg the hy-
draulic pump switch in the “"MANUAL' position. A
relief valve opens if pressure in the system reaches
900 pounds.
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Figure 4 - Hydraulic Flow Diagram




WARNING

Should leakage occur in the hydraulic system,
the pump must be stopped to prevent loss of
fluid, Remove the hydraulic pump switch fuse.
in the station 4 fuse panel, or disconnect the
electrical receptacle at the pressure switch,

(2) In some airplanes the hydraulic pump is con-
trolled by an ““ON-OFF’’ switch on the pilot’s control
panel, This switch must be ““ON" to maintain pres-
sure automatically.

b, EMERGENCY BRAKE SYSTEM. - A spare ac-
cumulator and auxiliary metering valves provide emer -
gency brake operation. A red warning lamp on the
pilot’s instrument panel lights when pressure in the
emergency system falls to approximately T00 pounds
per square inch. To charge the emergency accumulator,
open the manual shut-off valve, If a selective check
valve is installed, place it in ““SERVICING" position,
unless it is lockwired in “"NORMAL" position, (These
units are located on the right side wall at the rear of
the control cabin, See figure 5.) Build up 800 pounds
pressure in the system, then returnthe selective check
valve to ‘'NORMAL" position and close the manual
shut-off valve,

NOTE

The emergency brake system has been elim-
inated from the later model airplanes,

¢, PRESSURE GAGES, - Pressure in the service
and emergency brake systems is indicated by two
gages on the pilot's instrument panel,

d. HAND PUMP. - A hand pump on the side wall
at fhe right of the copilot is used to supply pressure
for ground service operations, and to recharge the
dccumulators if the electric pump fails,

Flgure § - Bervicing Emergency Accumulator

NORMAL BRAKE OPERATION

RETURN PRESSURE
LINE LINE
. N

METERING
WBLVE -~

TO EMERGENCY
STITEM
HETLHH

FILOT APPLIES BRAKES

PRESSUSE RETURN
LINE LINE
o

PRESSURE
LINE
9 o

PROT

PILOT RELEASES BRAKES

CO-PULOT APPLIES BRAKES

EMERGENCY BRAKE OPERATION

RE TN PRESSURE  RETURN  PRESSURE
Lm‘\ LINE LIN'E\\ LINE
o > -

EMERGENGY
WETERING —___
VALVE o

EMERGENCY BRAKES RELEASED
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4. FUEL SYSTEM The fuel system consists of four independent single-
engine systems as shown in figure 7. The fuel supply

far one engine can be used for another engine only by
trapsferring fuel from one engine tank to another
through the fuel fransfer system. All fuel tanks are
the neli-sealing type.

B g P i a. FUEL BOOST PUMPS. - Electrically driven
= | - fuel boost pumps, controlled by toggle switches on the
&4 | = central control panel, supply pressure required for
g3 |‘ engine starting, and supplement the engine-driven
33 = fuel pumps for take-off and for high-altitude flight.
Ea =] The boost pumps are normally turned off after the
R climb from take-off is well under way and started

again at 15,000 to 18,000 feet to prevent vaporization

in the fuel lines to the engine-driven pumps. Booster

pump pressure at engine No. 3 fuel strainer is used
to supply the cylinder head primer,

b. FUEL SHUT-OFF VALVES. - Fuel shut-off
valves, controlled by switches on the central control
panel, are installed in the fuel lines between each
booster pump and fuel strainer, providing immediate
stoppage of flow to an engine incase a line issevered.

Figure 7 - Fuel Flow Diagram

=
=
g3 u e
=i e 5 )
5RE 3. B . osms E ges
T =83 ¢ % ENFE~ @558
=11 h:Em* = g IEH-:H m =
58,50 2y BEL LSE_E Zgp”
= -E—uﬁ—:n ala Eﬂ?u HF—#:
[dwitocn :EE§E=EL Faijfﬁnx =
P b #3pEE SOECIISegE
BB E Sg g 0E P80,
SoHEEEE2EREs 03253083
T T T R T TR B AT BT T B R R A (KR R e R R
e G A D e ey el e B S e S 60 e BB N
=3
Tezzggeas
5-.
iﬁﬂﬁﬁaﬁﬁﬁ 2
= ¥ <
= g L, Zzrrgy =
D amw B BT
w ZEoEE gt
2, Sfucf 2 3 e
£ Z.5BE.-5 = 223 3
z = g3ES8s. = BS BBz =
= e m - - =] "-"‘—"g :..l
- | o= 52 w§IEEsiasE g A3 Tisgs
= " e = !h—:n - o =E:Iql_l.
(o | @ | o “grgsfzEgos 7 IZ 33E:E
i s |55 i| £k o —efig i a"a
¥ " . ] iprepds '&Egzggé
= o I gk ==
& 5 wi i i
- || @[ L2 fEEilEs |




¢. PRIMER. - The cylinder head primer has posi-
tions corresponding to each of the four engines, and
an ‘'"OFF'' position in which the primer handle is
locked. To operate, push the handle down, turn the
valve to the engine position required, and then withdraw
the handle and pump the charge to the engine.

IMPORTANT

Pressure from No. 3 fuel booster pump is on
the suction side of the primer and overpriming
will result, if the handle isleft in the withdrawn
position. Therefore, each priming operation
must terminate with the handle returned to the
locked position,

d. FUEL TRANSFER SYSTEM.

(1) Fuel is transferred by means of an electric
motor-driven pump and two selector valves. The
motor switch and selector valve handles are in the
rear of the control cabinbelow the door leading to the
bomb bay. Direct transfer can only be made across
the center line of the airplane. (See figure 8 for fuel
transfer procedure.)

WARNING

Do not use bomb bay valve position when bomb
bay tanks are not installed. It is recommended
that a 6-inch length of hose, plugged at the
outer end, be attached to the bomb bay valve
ports.

(2) An emergency hand-operated fuel pump,
mounted on the rear bulkhead of the bomb bay, can be
substituted for the electiric-driven transfer pump by
disconnecting the electric pump lines from the fuel
transfer selector walves at the forward end of the
bomb bay and connecting the hand pump lines. The
hand pump can also be used as a refueling pump.
(See figure 60.)

(3) Airplanes equipped with auxiliary wing fuel
cells have shut-off wvalves in the lines leading from
each group of cells. These valves are controlled by
handles in the radio compariment or in the bomb bay
near bulkhead No. 5. (See figure 59.) Keep auxiliary
cell shut-off valves “'CLOSED'" (handles out) at all
times except when transferring fuel from auxiliary to
main tanks. Transfer fuel only when fuel level of main
tanks has dropped te 100 gallons per engine. After
transfer, return valve to "CLOSED (handle out)
position.
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5. OIL SYSTEM
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Figure 9 - Qil Flow Diagram

4. Each engine is equipped with a self-sealing oil
tank having acapacity of 37 gallons plus approximately
10 percent expansion space. The total of 148 gallons
for all four tanks Is required for maximum fuel load
with wing tanks and bombbay tanks full. The propeller
feathering pump receives its oil supply from the '
line. Qil for operating the supercharger reg-ulatnrs
is supplied from the engine oil system.

b. The oil temperature regulator is in the “‘out”
Iline. Operation of cil-cooler shlitters is fully auto-
matic and, therefore, no oil-cooler controls are pro-
vided in the cockpit. Each tank is equipped with an
oil heat accelerator or “hopper’’ which keeps the oil
from circulating through the tank.

c. An oil dilution system is provided for diluting
the oil with gasoline at the end of an engine run to
provide easier starting.

d. Fill oil tanks with Specification No. AN-¥V-0-
445, grade 1120 for normal operations, grade 11004
for cold weather.

C.



6. ELECTRICAL SYSTEM

a. A 24-volt d-c system distributes power from
four engine-driven generatorsand from three storage
batteries in the leading edges of the wing, just out-
board of the fuselage, Three solenoid-operated battery
switches are controlled by toggle switches on the
pilot’s control panel,

b, A gasoline engine-driven generator unit stowed
in the rear fuselage compartment may be operated on

the ground to provide auxiliary electric power for
recharging batteries and for limited radic operation.

c. Alternating current for the Autosyn instruments,
drift meter, radic compass, and warning signalstrans-
former is furnished by two invertersunder the pilot's
and copilot’'s seats. A double-throw switch on the
pilot's control panel selects the inverter to be used:
in “NORMAL'' position the left inverter is on; in
H*ALTERNATE' position the right inverter is on. Both
inverters are off when the switch is centered.
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7. HEATING

2. GLYCOL HEATING SYSTEM. - Cabin heat is
supplied by a hot air system in which heat is trans-
ferred to the ventilating air from a plycol system in
the No. 2 nacelle, Flow of heated air to the cabin is
controlled by a damper at the pilot’s left. Defroster
air iscontrolled by afed knob in the ‘‘v'"of the pilot's
windshield and by a control near the outlet in the I
bombardier's air duct. Fill glycol tank with approved
mixture only; do not dilute with water.

CAUTION

During starting and ground operation of engines,
the cabin heat control must be in the “OFp"
or “'COLD" position to prevent glycol in the
system from boiling away.

b. AUXILIARY HEATING SYS-
TEM. - A similar glycol system,
installed in the MNo. 3 nacelle of
soime airplanes, supplies eight
radiator-fan heating and defrost-
ing units in various locations in
the airplane. Fan motors are
thermostatically controlled and
the flow of heating air is regulated
by a damper at each unit,

€. SUIT HEATER OUTLET., - Ten
receptacles for plugging in elee-
tric suit heaters are provided at
various crew stations, The heat
output of each suit is controlled
E:x& rheostat on the receptacle

-

Figure 12 - Suit Heater Receptacle
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Figure 11 - Heating System Diagram



8. VACUUM AND DE-ICING SYSTEM
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Figure 13 - Vacuum and De-icer Flow Diagram
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Vacuum pumps aredriven by engines Nos. 2 and 3.
The selector valve on the side wall at the left of the
pilot permits selection of either pump for deflation of
de-lcer shoes and at the same time provides the use

MANIFOLD (INSTR. TUB NG of the other pump for all other vacuum-operated equip-

ment. When the de-icer control valve Is "'ON,"” it
directs the discharge of both vacuum pumps to the de-
icer distributor valve and also starts the distributor
valve motors. When it Is “'OFF’’ the exhaust from
both pumps is bypassed overboard, and the distributor
motor 1s stopped.



9. OXYGEN SYSTEM
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Figure 14 - Oxygen Flow Diagram

i, SUPPLY SYSTEM. - Breathing oxygen is stored
in T8 type G-1 cylinders and 15 distributed by four
self-contained systems, each serving two or more crew
stations, whichprevent complete loss of supply should
a distribution line be severed. A check valve at each
eylinder prevents loss of system pressure through a
punctured eylinder. Each fully charged G-1 cylinder
will supply one man with oxygen for 5 hours at 30,000
feet, The main system is filled to 400 pounds per
square inch pressure through a filler valve just aft of
the forward entrance hatch, On some airplanes a
gseparate type F-1 cylinder at each power turret pro-
vides 2-1/2 hours of oxygen for one man at 30,000
feet and is refilled from the main system througha
valve on a flexible hose. (See flgure 15) Portable
oxygen units provided for each crew member may be
filled at the recharging valveat any demand regulator,

b. REGULATORS, - Atype A-12 demand regulator
and anindicator panel arelocated at each erew station.
(See figure 16 for operation.) Power turreis are
equipped with A-8A constant-flow regulators in air-
planes having separate turret cylinders.

c. INDICATOR PANELS., - When oxygen flows
from the regulator, the ball in the indicator bounces
up in the glass tube; when flow stops, the ball falls,
Do not be surprised if the indicator shows no oxygen
flowing when the airplane is on the ground and the
auin-mixis ‘‘ON,”’ as the regulator isnot necessarily
supposed to add oxygen at ground level, The gage
shows the pressure in the supply cylinders for that
station. The warning signal lights when that pressure
falls below 100 pounds per square inch,

10

NOTE

In some airplanes 15 constant-flow type A-BA
regulators are provided, This installation has
a relief valve in the filler system, and does
not have the indicator panels or the portable
units, but is essentially the same as the de-
mand system,

Figure 15 - Refilling Turret Oxygen Cylinder
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OXYGEN INTELLIGENTLY
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Figure 16 - Use of Oxygen
CAUTION

EXERCISE EXTREME
CAUTION TO INSURE THAT OXYGEN
EQUIFMENT DOES NOT BECOME CON-
TAMINATED WITH OIL OR GREASE.
FIRE OR EXPLOBION MAY RESULT
WHEN EVEN SLIGHT TRACES OF OIL
OR GREASE COME IN CONTACT WITH
OXYGEN UNDER PRESSURE.

1. Have your own mask which has been checked for
{it by the oxygen officer,

2. Carry your bail-out cylinder charged to 1800
pounds,

3. Checktosee that there is a portable “walk-around”’
unit at each station, filled to 400 pounds,and in work-
ing order.

4, Check system pressure before flight; it should be
400 pounds,

5. Check function of demand regulator in both *‘ON"
and '"OFF" positions. Flow gage should function when
auto-mix is ""OFF.”

6. Check knurled collar on elbow connecting mask
hose to regulator for tightness,

7. Open emergency valve to check flow;

then close,

This valve should not be open except incase of emer-
gency.

B,

9,

Turn regulator to auto-mix “"ON™’ position.

Use auto-mix "‘OFF" only -

When oxygen officer advises the use of pure oxy-
gen before take-off, in which case, use it all the
way up as protection against “‘bends,”

When treating men for shock, loss of blood, or as
protection against poisonous gas,

10, Start using oxygen at 10,000 feet. At night use
oxygen from ground up, with auto-mix in "ON’' po-
sition,

11, In flight above 10,000 feet, always use

ll‘mm_

around’’ unit when moving from one station to another,

Ta use portable unit;
first: Check pressure
gage of portable unit;
2Znd: Inhale deeply,
then disconnect mask
from regular hose and
quickly epen spring
cover of regulator con-
nection and snap in
male fitting on end of
mask hose. Clamp port-
able unit to clothing.

DON'T DELAY—
When pointer on pres-
sure gage reaches red
area refill cylinder.

Figure 17 - Portable Oxygen Unit in Use
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GROUP 1 (5 G-1 Cylinders)
Pilot, Mavigator and Top Turrér Filler

MAN HOURS OF AVAILABLE OXYGEN

BLACK FIGURES INDICATE AUTO-MIX "ON" RED FIGURES INDICATE AUTO-MIX “(OFF”

CAUTION—The auto-mix in the off position rapidly diminishes the
available oxygen supply. Do not use this position unless it is necessary
[0 get pure oxygen

GROUP I {4 G-1 Cylinders)
Co-pilot, Bombardier and Top Gunner

12

AIRCO REGULATORS PIONEER REGULATORS
TYPE A-12 TYPE A-12
A A
Gage
res.
400 350 300 250 I0O 150 100 50 400 350 300 290 200 150 100 SO
Alr.
Fr.
41,5 356 294 2346 17.8 120 5.8 E 41.% 356 2904 236 17.8 120 5.8 E
40,000 41.5 35.6 294 236 17.8 120 5.8 40,000 41,5 356 294 23.6 17.8 120 S.B
29.5% 2%3 209 16.8 126 B.5 4.0 29.5 25.3 209 168 12,6 B.S 4.0
35,000 29.5 25.3 209 168 12,6 B3 4.0 M 35000 30.0 258 213 171 129 87 4.2 M
215 185 152 122 92 6.0 30 21.% 18% 152 12.2° 92 .60 30
0,000 22,0 189 156 125 104 6.2 30 E 30,000 22,5 193 159 1IB 9.6 635 3.1 E
16:5 141 115 90 3o 4T 20 6.5 14.1 115 90 70 47 2.0
25000 21.0 180 149 119 90 6.0 2.9 R 25,000 22.0 184 156 125 94 63 3.0 R
13,0 11,1 92 7.4 55 3.7 L% 5 5 TG T 0 KT - v S Jo” Tl 17 S T A .
20,000 23.5 20:Z 16.6 133 10.1' 6.8 3.2 G 20,000 F9.0 33,5 26,6 22.2 16.7 113 5.4 G
1000 6 7.0 57 40 39 1.4 100 86 7.0 57 40 39 14
15,000 28.5 24,5 “20.2 162 122 B2 39 E 15,000 38.0 32.6 269 216 163 110 53 E
80 68 56 4% 34 23 1.1 BO 6.8 56 45 34 23 1.1
10,000 48.5 41.7 344 27.6 208 140 6.7 N 10,000 37.5 322 266 21.3 161 108 52 N
63 535 46 3T 28 LB 1.0 G5 55 46 3Y 28 1.8 1.9
5,000 - - - - - - - C 5,000 285 245 0.2 161 122 82 3.9 C
55 4.7 3S 31 23 1LY aF Y 5.5 47 39 23 23 1.5 a7 Y
.k — - — — - = = S L. 30.0 258 213 171129 BT 42
-
.
Gage Gage
res. €5,
400 350 300 250 200 150 100 50 400 350 300 250 200 150 100 30
Al Alr.
Ft. Ft.
33,2 286 Z23.6 19.0 142 9.6 4.6 E 33,2 I8.6 23.6 19.0 142 96 46 E
40,000 33.7 28.5 236 189 142 9.6 4.6 40,000 33,2 285 23.6 189 142 9.6 4.6
23.6 20.2 168 134 10.2 6.8 34 23.6 202 168 134 102 6B 314
35,000 23.6 20.3 167 134 101 &.B 3.3 M 35,000 240 206 190 137 103 6.9 3.3 M
172 148 122 98 74 30 24 17.2 148 122 98 T4 50 24
30,000 17.6 151 12,5 100 7.6 50 2.4 E 30,000 180 155 128 102 7.7 5.2 2.5 E
t3z2 112 %2 T4 56 A8 L8 13.2 11,2 9.2 T4 S5 38 LB
25,000 168 144 119 96 7.2 4B 33 R 25,000 17.6 14.7 125 100 7.6 7.1 2.4 R
104 %0 74 &0 44 30 1.4 w4 9.0 7.4 60 44 3.0 14
20,000 1B.8 162 133 107 8.1 5.4 2.6 G 20,000 312 268 22,1 17.8 134 90 43 G
BO 6B 56 46 34 24 1.2 BO 68 5.6 46 3.4 24 1.2
15,000 22.8 19.6 162 130 99 66 3.2 E 15,000 304 26.1 21.6 17.3 13.0 &8 4.2 E
64 54 446 36 28 1.8 03 64 54 446 36 ZE LB 08
10,000 38.8 33.4 27.5 221 16,7 11.2 54 N 10,000 300 259 21.3 17.1 129 B.7 4.2 N
5.2 44 36 30 22 14 0.8 52 44 36 30 2.2 1.4 08
5,000 - - - — - - - C 000 228 19.6 162 13.0 98 66 3.1 C
44 385 32 24 1B 12 06 Y 4.4 3B 32 4 18 12 DS Y
5. L. - - - — - - - S L. 240 206 17.0 13.7 103 7.0 3.3




MAN HOURS OF AVAILABLE OXYGEN

BLACK FIGURES INDICATE AUTO-MIX "ON" RED FIGUHES INDICATE AUTOQ-MIX “OFE"

NOTE: Each turret cylinder, Type F-1, will supply one man for approxi-
maiely 2 hours ar 30,000 feer, 214 hours at 25,000 feet, 3 hours at 20,000

feet.
AIRCO REGULATORS PIONEER REGULATORS
TYPE A-12 TYPE A-12
S Ao
)
Gage Grage
Pres. F‘fcs.
400 450 300 2500 200 150 100 50 400 350 300 250 200 150 100 S0
Alt.. Alr.
Ft. Fi.

‘g 49.8 42.8 354 284 214 144 7.0 E | 49.8 42.8 354 2BA4 214 144 710 E
ngi 40,000 498 42.8 354 284 21.2 144 69 40,000 498 42.8 354 2B4 21.3 144 6.9
E{J'E 354 3044 250 202 152 102 50 M 3%.4 304 250 20.2 152 102 5.0 M
uTEE 15,000 35.4 304 2590 2001 151 10.2 4.9 35,000 360 309 25.5 20.% 1%.4 104 5.0
it 25.6 222 182 15.6 110 74 28 o 25.8 22.2 182 156 11.0 74 28 g
ﬂg_ 30,600 264 226 187 150 11,3 7.5 36 : 30,000 27.0 3.2 191 153 11.5 7.8 4.7
GE2 19.8 168 138 11.2 84 4.6 2.8 R 19.8 16.8 138 11,2 84 506 2.8 R
3,5'-34 25,000 25.2 Z1.6 17.8 145 108 7.2 34 25,000 264 220 187 150 11,3 7.6 38
wg & 156 136 11.0 88 66 4.4 2.2 G 15.6 13.6 110 8.8 66 4.4 2.2 G
':EE 20,000 282 24.2 199 160 121 Bl 3.9 20,000 468 40,2 331 26.6 2001 135 6.5
Eig 120 104 8.6 68 52 34 1.6 E 12,00 104 86 68 52 34 L6 E
E‘:EI 15,000 34.2 29.4 24.2 194 147 99 4.7 15,000 45.6 39.1 31.7 259 195 13.Z 6.3 g
L'J.nE 96 B2 68 54 42 28 1.4 N 06 82 68 5S4 42 28 L4 N

g 10,000 8.2 500 412 351 250 168 8.1 10000 450 38.7 319 256 19.3 13.0 6.3

78 6.6 54 42 3.4 23 12 C 7.8 GE nE 4 34 3z G2 C
5000 = = e s G e e 5,000 32.2 294 242 194 147 99 4.5

66 546 446 38 28 1.8 0.8 Y 6.6 56 4.6 3.8 28 1.8 048 Y
S L o e | el e e S.L. 36.0 31.9 25.5 20.5 154 104 5.0

=

Gage CGage
Pres, Pres.

400 350 300 250 20O 150 100 30 400 350 300 250 200 150 100 50
Alr. Ale.
Fe. Fr.

24.9 214 17.7 14.2 10.7 7.2 3.5 E 249 214 17 1432 187 T 35 E

- 40,000 249 214 177 142 107 7.2 3.5 40,000 249 214 17.7 142 10.7 7.2 3.5
"EE 7.7 15:2 128 10t .6 S0 2.5 M 17.7 152 125 101 7.6 51 2.5 M
'-Eig 35000 177 152 125 101 7.6 5.1 2.% 35,000 180 155 128 103 7.7 %52 2.5
EEE 1Z9 311 9.1 T3 &% 37 1.4 E 129 1L1 9.1 7.3 55 37 1.8 B
-ﬁfﬁ 30,000 13.2 11.3 9.4 7.5 57 38 L8 30,000 135 116 9.6 7.7 58 3.9 1.9
-

& G 2.9 84 69 %26 42 248 14 R 99 84 69 36 42 28 14 p
&ﬁ;ﬁ 25,000 12.6 108 BY 7.2 54 36 1.7 25,000 132z 11,0 94 7.5 57 3.8 1.8
:"5-5 T8 OBE 55 44 33 22 1.1 G 7B 68 54 44 33 22 14 G
;gg 20,000 141 121 0.0 80 61 4.1 1% 20,000 23.4 2001 166 133 100 6B 3.3
Sl 6D 52 4.3 34 2.6 1.7 OAE E 50 %52 43 34 2.6 1.7 08 E
i-"ﬁ 15000, 17.1 147 121 9.7 73 49 24 15,000 228 196 162 13.0 98B 6.6 3.2
o 48 41 34 27 21 L4 0.7 N 4.8 41 34 237 21 14 07 N

10,000 29.1 25.0 20.5 16.6 123 84 4.0 10,000 22.5 193 160 128 9.7 6.5 31
oAl ae 21 1.3 cnd 06 C e EA T XY REL AL 98 C
5000k — = = = = o 5000 161 147 12.1 97 7.3 49 2.3
i3 28 23 19 14 09 04 Y 3.3 2B 23 1.9 L4 08 04 v
LS.L - — — — - P — 5. L. 180 155 12.8 103 7.7 52 2.5
e
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10. COMMUNICATIONS EQUIPMENT

a. GENERAL. - A radio and interphone system with the exception of those

provides for communications between crew members for the pilot and copilot,
within the airplane; between the alrplane and ground are controlled by ‘'PUSH-
stations or other airplanes; reception of weather, TO-TALK" switches on
range, and marker beacon signals; and ground and the cords. They are con-
interphone identification. nected to the jack boxes
by extension cords.
b. INTERPHONE SYSTEM. - Interphone jackboxes

are installed at 11 lccations in the airplane. With any c. OTHER COMMU-
selector switch in ““CALL’' position, that station may NICATIONS EQUIPMENT.
be heard at all other stations regardless of the position Instruction for operating
of their selector switches. With all switches adjusted other communication
to “‘INTER,'' any station may be heard at all other equipment will be found in
stations. Any station may listen to the liaison, com- the section covering the
mand, or radio compass receiver by adjusting the compartment in which the
selector switch to those positions. Any station can equipment is located,

modulate the command radio transmitter; however,
modulation of the liaison transmitter is provided for
pilot, copilot, navigator, and radic operator. All sta-
tions are provided with throat microphones, which,
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SECTION II

1. RESTRICTIONS

WARNING

Seme airplaney are reabricted
ta Femph maximuem diving
spoed, panding modification of
the alevalar, See warning

placord in airplane,

DON'T kwar Bops of speeds in DON'T dive in exesss of 270 DOMN'T excesd 45 inches Hg
aucess of 147 mph! mph lwith modified alevatonh, manifold pressure!

| the
DONT sxcend 20 inches Hg oinplone!  [excepl DOMT spinl DOMT ralll
bedow 2100 rpm! fer Froiming purposes.)

CAUTION

Al power seiings given in thit

wechion ore for wse with 100
aclans fusl only. See appendl:
M far restrictions o be ab-
served when wing 91 acane
DON'T Ry the oirplane ot mox- sl
imum gross waeight 64,500

DOM'T citempt invered Rightl pounds] UNLESS auxiliory wing
tonks are fulll

RESTRICTED 15
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2. OPERATIONAL EQUIPMENT
4. CENTRALCONTROL PANEL AND PEDESTAL.

{1} WING FLAP AND LANDING GEAR CON-
TROLE. - The wing flap motor is controlled by a
toggle switch. The time required to lower the flaps
at 147 mph is between 15 and 30 seconds.

WARNING

In returning the flap control switches from
“DOWN'' to ""OFF," be zure the toggle switch
is not allowed to snap to “UP," resulting in
immediate retraction of the flaps.

{2) The main landing wheels and tail wheel are
operated simultaneously by a toggle switch., A hinged
guard prevents accidental moving of the switch to the
“UP'' position. Warning that the landing gear is not
fully extended is given by agreen indicator lamp fail-
ing to light, and by a horn which sounds if any throttle
is closed.

(3) COWL FLAP VALVES. - Cowl flaps are op-
erated by four valves, each valve controlling the flaps
on one nacelle, The valve must be turnedto "LOCKED"
when the desired position of the flaps ls reached.
Slight “cracking’’ of the control valve will result in
relatively slow travel of the flaps when close adjust-
ment is desired.

(4) FUEL BOOST CONTROLS. - The fuel boost
pumps, operated by four toggle switches, provide fuel

16

KEY TO FIGURE 2!
IGHITION SWITCHES 8. TURRQ AND MIXTURE

I L
. T PUMP CONTROL LOCK

2" SWiTches. 9. THROTTLE CONTROL
« F HUT=0OFF YALYE LOCK

. SEE# N HES . Egﬁ#ﬁhtgﬂ PITEH
. FLAP COMTROL

, EEE%ESL* I EEQ¥§EtEEDEITEH

5. LANDING GEAR 3WITCH H

6. WIHG FLAP SWITCH 2. THROTTLE CONTROLS

7. TURBO SUPERCHARGER  13. MIXTURE

CONTROLS CONTROLS

Figure 21 - Control Panel and Pedestal

pressure for starting engines and {or maximum power,
and also prevent vaporization in the lines to engine-
driven pumps due to hot fuel or highaltitudes. Booster
pressure at the No. 3 nacelle fuel strainer also supplies
fuel to the priming system.




(5] FUEL SHUT-OFF VALVESWITCHES. - Sole-
noid valves, operated by four toggle switches permit
immediate shut-off of the fuel at the tank when nec-
essary. Failure of electrical power causes the valves
to “OPEN"" allowing fuel to flow.

(8) IDENTIFICATION LIGHTS. - Two switches
and a keying button permit signalling with any com-
bipation of the four lights.

{7} PROPELLER FEATHERING SWITCHES.

(a) Each propeller is feathered individually by
one of the four red push button switches above the
central control panel on the instrument panel. Push-
ing the switch in starts an electric pump in the nacelle
which supplies hydraulic power for the feathering
operation. When the propeller is fully feathered the
pushbutton automatically releases, stopping the pump.
Tao stop the operation before feathering is complete,
pull out the switch button by hand.

(b) To unfeather a propeller, the push-button
switch must be manually held in the closed position
until unfeathering has been accomplished,

NOTE

Whenunfeathering a propeller on a cold engine,
do not allow the engine speed to exceed min-
imum governing speed until oil pressure and
eil temperature appear satisfactory. Turn off
the ignition after feathering any propeller if
the engine is to remain inoperative for any
length of time. Do not operate more than one
propeller feathering switch at a time, except
in emergencies.

N sarRias BEAND Ol

(8) TURBOSUPERCHARGER CONTROLS. - The
supercharger regulators are operated by engine oil
pressure. With warm oil in the engine the minimum
time for operating the regulator control from the low
boost to the high beost position should be 5 seconds.
If the oil is somewhat cooler than normal engine
temperatures, this should be extended to 15 seconds,

b. COPILOT'S AUXILIARY PANEL.
(1) CARBURETOR AIR FILTER CONTROLS.

(a) Carburetor air filter valve motors are con-
trolled by one double-throw toggle switch located on
the side of the auxiliary panel, forward of the copilot.
When all the valves are "'ON"" permitting only filtered
air to enter the supercharger intakes, four amber
lamps are lighted. Four green lamps light when the
control valves are “'OFF, admitting only unfiltered
air to the supercharger intakes. Any lamp failing to
light indicates that the corresponding valve has not
completed its travel to the full open or full closed
position.

(b) Air filters should be “ON'' for all ground
operations and for dust conditions up to BOOOD feet.

(c) Use of the filters above B0DO feet should be
avotded, since operation above that altitude is ac-
companied by a rise in carbureter air inlet tem-
perature, increasing the possibility of detonation.
(This condition is aggravated by abnormally high out-
side air temperatures.) The turbo also hasa tendency
to overspeed. IN ALL CASES, THE FILTERS MUST
BE CLOSED ABOVE 15,000 FEET! Failure to ob-

17
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Flgure 22 - Controls at Pilot's Left

0JoNONOKOXOR

KEY TO FIGURE 22

PAMEL LIGHT

PAMEL LIGHT SWITCH
PILOT'S SEAT
FILTER SELECTOR
SWITC

WITCH

PROPELLER ANTI=ICER
SWITCH

INTERPHONE JACKBOX
OXYGEN REGULATOR
WINDSHIELD WIPER
CONTROLS

PORTABLE OXYGEN
UNIT RECHARGER
WINDSHIELD ANTI-
ICER SWITCH
WINDSHIELD AMTI-ICER
FLOW CONTROL

12,
13.
4.
15.
16.

17
18.

9.
20.

PROPELLER AMTI-ICER
RHEOSTATS

SURFACE DE-1CER
CONTROL

AILEROW TRIM TAB
CONTROL

PFILOT'S SEAT ADJUST-
MENT LEYER

ATLERON TRIM TAB
[HD I CATOR

CABIN AIR CONTROL
SUIT HEATER

QUTLET

YACUUM SELECTOR
YALYE

EMERGENCY BOMB
RELEASE

serve this precaution may cause detonation and even-
tual engine failure or sufficlient overspeeding of the
turbo wheel to cause serious damage.

(d) Filters must be ““ON"’ before landing, since
the supercharger control levers were adjusted for a
maximum manifold pressure attake-off with the filters
“ON.” If emergency power is attempted with the
filters “OFF,” manifold pressures above the rec-
ommended maximum of 46 inches will be obtained.

(2) OIL DILUTION SWITCHES.

(a) Four momentary contact toggle switches on
the side of the copllot’s auxiliary panel operate sole-
nold valves in the corresponding nacelle, admitting
fuel to the engine oil in line. This operation is per-
formed AFTER an engine run, immediately prior to
shutting it off.

(b) Donot dilute oll over 4 minutes. The super-
charger controls should be operated continuously
during this period to cause diluted oil te flow to the
regulators. The propeller control should be moved



from extreme increase to éextreme decrease rpm
slowly several times to hll the propeller dome with
diluted oil and prevenl sluggish response of the pro-
peller when starting the engine,

{3) STARTER SWITCHES. - Two START and twe
MESH switches control the engine starters. The
START switch energizes the starter motor, rotating
the mnertia flywheel, The MESH switch engages the
starter and engine jaws while the START switch is
held on,

NOTE

Some airplanes have a “*START-OFF-MESH"
switch [or each engine starter,

(4) PARKING BRAKE. - The pull handle at the
bottom of the instrument panel sets the copilot’s brake
metering valves when the foot pedals are depressed,
This otilizes the regular braking system; therefore,
hydraulic system pressure must be awvailable when
the parking brake is required for any length of time,
When necessary, set the parking brake handle and
pump the system pressure to at least 400 pounds per
square inch (minimum pressure for full braking con-
trol).

WARNING

Do not set parking brake while brake drums
are hot.

{5) FUEL INDICATOR, - A liguidometer indica-
tor, onthe extreme right side of the instrument panel,
shows the available fuel supply in any one of the six
main fuel tanks, A six-position swiitch directly below
the indicating dial, selects the tank to be checked,

{6) INSTRUMENT LIGHTING.

{a) Three spotlamps light the instrument panel
and a Tourth on the ceiling lights the compass panel.
Two types of light are available: for flood lighting
with visible fluorescent light, rotate the shutter to the
left; for ultra-wviclet activation of the luminous paint
on the instrument dials, rotate the shutter in the op-
posite direction approximately one-quarter turn,

(b} The spot lights are controlled by switches,
two on the pilot's instrument panel, and one on the
copilot's auxiliary panel. To operate, hold the switch
in the "START" position for approximately 2 seconds;
then, release the switch allowing it to spring back to
the “ON'" position,

¢, CONTROLS AT PILOT’S LEFT.

{1} CABIN AIR CONTROL, - Heatand ventilation
are controlled by alever onthe side wall. (See figure
11 for eperation, )

CAUTION

Be sure the heater control is ''OFF" ‘or
“COLD" for all starting and ground operations.,

(2] VACUUM PUMP CONTROL. - The "'GYRO
INSTHRUMENTS" selector valve on the side wall per-
mits use of ether viacoum pump for the gyro instru-
ments, suction from the other pump being connected
to the surface deé-woer syvstem, (See figure 13.)

{3) DE-ICER CONTROL. - The de-icer valve on
the floor panel contrals the operation of the surface
de-lger shoes, In the “ON'" position it starts the de-
icer distributor and connects the exhaust pressure
from both vacuum pumps, and the suction from one
vacuum pump to the distributor valve, In the "'OFF"
position the distributor motor is turned off and the
pressure from the vacuum pumps is bypassed over-
board. Suction remains connected to the distributor
valve in order to keep the de-icer shoes deflated.

(4) PROPELLER ANTI-ICER CONTROL. - A
toggle switch on the side wall controls the bwo pro-
peller anti-icer pumps. Two rheostats on the floor
panel control the speed of the pump motors and may
be used to turn the motors off if desired, Normally
the rheostats should be left adjusted to a predeter mined
rate of flow and the pump motors turned on or off by
means of the toggle switch,

(5) WINDSHIELD WIPER AND ANTI-ICER., -
Windshield wiper and anti-icer controls are on a
panel at the pilot’s left,

(a) A toggle switch controls the operation of
the wiper moter, ""OFF,”" "“SLOW,” or ""FAST,” and
a circuit breaker is provided to protect motor in case
of an overload,

(b} An ""ON-OFF'"' switch controls the alcohol
pump, and flow is regulated by a needle valve,

CAUTION
Do not operate wipers on dry glass!

(6) EMERGENCY BOMB RELEASE. - An emer-
gency bombrelease handle is at the pilot's left. Pulling
the handle immediately releases bomb door latches,
and continued pulling will release all bombs SALVO
the instant the deors are fully open, Bomb bay fuel
tanks may be dropped by the release handle.

d. PILOT’S CONTROL PANEL,

{1) ALARM BELL CONTROL. - A toggle switch
gperates three alarm bells: one under the navigator's
table, one above the radio operator’s table, and one
in the tail wheel compartment inside the dorsal fin,

(2) PHONE CALL. - Another toggle switch oper-
ates four amber phone call signal lamps: three ad-
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Figure 23 - Pilot's Control Panel

jacent to the alarm bells, and the fourth at the tail
gunner’s right.

(3) BOMBARDIER CALL. - A toggle switch on
the pilot's control panel operates an amber call lamp
on the bombardier’s control panel: and a toggle switch
on the bombardier’s panel operates an amber call
lamp on the pilot’s instrument panel.

{4) LANDING GEAR WARNING HORN RESET, -
A switch on the control panel permits the silencing
of the landing gear warning horn when it is desired
to continue flight with one or more throttles closed,
Operation of this switch does not prevent repetition
af the warning for subsequent closing of any throttle
while the landing gear is up, The switchis reset when
the throttles are opened.

{5) INVERTER SWITCH. - A double-throw switch
selects which of two inverters is to be used: in
““NORMAL" position the left inverter is on; in “‘AL-
TERNATE'’ position the right inverter is on,

(6) HYDRAULIC PUMP SWITCH. - With this
switch in the *AUTO" position, pressure is auto-
matically regulated between 600 and BO0 pounds, In
case of fallure of the automatic pressure, cut-out

pressure may be maintained by holding the switch in
the “"“MANUAL’' position,

20

WARNING

In case of leakage stop the pump to prevent
less of fluid. Remove switch fuse al station
4 fuse panelordisconnect receptable at switch,
In some airplanes the hydranlic pump is con-
trolled by an “"ON-OFF'" switch.

{7) CARBURETOR ANTI-ICER,

(a) Carburetor icing may occur in outzide air
temperatures upto 509F (109C), with humidity greater
than 50 percent, Ice formation in the carburetor
adaptor or at the fuel nozzle, indicated by engine
roughness and a drop in manifold pressure, may be
eliminated by moving the intercooler shulters to
‘'HOT,”” or by setting the turbos “'FULL ON'' and
adjusting power with the throttles, Apply full power
and climb above icing condition if possible, Below
15,000 feet the air filters may be opened to provide
a further increase of carburetor air temperatiore.

WARNING

DO NOT EXCEED ALLOWABLE LIMITS FOR
MANIFOLD PRESSURE, ENGINE RPM, AND
CYLINDER HEAD TEMPERATURE,

(b} Bomeairplanes are equipped with carburetor
anti-icers consisting of pumps controlled by toggle
switches on the pilot’s control pinel. One supplies
inboard engines; the other, outboard engines, Ap-
proximately 4 gallons of isopropyl aleohol per hour
are sprayed into the pressure duct of each carburetor,
the entire system sustaining a total of 2 hours opera-
tion, This equipment should be used as follows:

1. To start an engine after severe carburetor
icing or engine stoppage,

2. Todetermine cause of power loss or engine
roughness: if adjustment of engine controls and use of
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Figure 24 - Pilot's Seat Adjustment




alcohol system does not relieve condition, it can be
assumed the trouble is not caused by icing.

3. To clear out engines quickly after a glide
at low power through icing conditions.

E_ To obtain full power under icing conditions,

_&_'J__ As an alternate method of ice elimination if
use of fuel turbo or carburetor air filter is prohibited.

e, DEFROSTER
CONTROL, - Hot air
for defrosting the
pilot's and copilot’s
windshields is con-
trolled by a red but-
ton in the vee of the
windshield,

i, TRIM TAB CONTROLS,

{1) Complete aileron tab travel reguires about
3-3/4 turns of the knob located on the pilot’s floor
panel,

{2) Complete rudder tab travel requires about
seven turns of the wheel located on the floor in front
of the control pedestal.

{3) The elevator trim tab wheel on the left side
of the control pedestal requires about six turns for
complete travel, It has a friction brake to prevent

Ccreeping,
g. LOCES,

(1} AILERON LOCK. - The afleron is locked in
neutral position by a pin which is manually inserted
in a hele in theleft control column, holding the center
spoke of that wheel in a padded slot, The pin is elipped
to the pilot’s control column when not in use,

{2} RUDDER AND ELEVATOR LOCK. - The
rudder and elevator locking lever operates by cable
control to place a pin in a socket on a segment at
each of the control quadrants. The locking lever,
which is recessed into the floor aft of the engine
control pedestal, is locked in either the ““UP" or
“DOWN"' position. The lever may be moved to the
“UPY or “LOCKED” position, regardless of the
attitude of the control surfaces, Under this con-
dition, the control surfaces will automatically lock
when the rudder iz in the ““NEUTRAL’' position and
the elevator is in the “‘DOWN"" position,

{3) TAIL WHEEL LOCK. - The tail wheel lock-
ing laver operates a single cable to retrace a spring-
loaded locking pin from a socket in the treadle, The

locking lever which is recessed into the floor aft of
the control pedestal, latches in the ““UP’’ position
only and may be moved into the “DOWN'' position
regardless of the attitude of the tail wheel, which
will lock when centered., To release the locking han-
dle, press the lnob on the end of it. A red signal
light on the pilot’s instrument panel is “"OFF" when
the tail wheel is locked.

h., AUTOMATIC FLIGHT CONTROL EQUIPMENT.
The automatic flight control panel is located on the
front of the control pedestal. To engage A.F.C.E.:

{1) Throw '“ON’' master and stabilizer switches.

(2) CAREFULLY TRIM AIRPLANE FOR
STRAIGHT AND LEVEL FLIGHT,

(3) Turn ""ON"’ tell-tale Iights,

(4) After master and stabilizer switches have
been ““ON"’ for 10 minutes, throw “"ON’' PDI and servo
switches,

{5} Center PDI by turning plane and resuming
straight and level flight,

pE——

ELEVATOR TRIM ™
TAB CONTROL s

B AUTOMATIC FLIGHT

s

ELEV. AND RUDDER LOCK § TAIL WHEEL LOCK

R_UNLOCKED" B.LOCKED®
L S

Figure 25 - Lower Control Pedestal
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Figure 26 - Pilot's Armor Protection

(6) With PDI on ""ZERO," adjust rudder center-
ing knob until both rudder tell-tale lights go “OUT."
Immediately throw rudder switch “‘ON."*

(7) With wings level, adjust aileron centering
knob until both aileron tell-tale lights go ‘“OUT."
Immediately throw aileron switch ‘‘ON."

(8) With airplane flying level, adjust elevator
centering knob until both elevator tell-tale lights go
“OUT." Immediately throw elevator switch ‘ON.”

{9) Obszerve PDI, artificial horizon, and rate-of-
climb or altimeter instruments, Then carefully re-
trimall centering knobs, until ship is flying as straight
and level as possible, with PDI on ““CENTER."”’

(10) With autopilot engaged, all course corrections
must be made with turn control ONLY. Always turn
knob with a slow steady movement,

WARNING
Do not engage A.F.C.E. motors until all “"tell-
tale'’ lights are off,
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Figure 27 - Controls at Copilot’s Right
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i. CONTROLS AT COPILOT'S RIGHT.

{1) PRIMER. - The cylinder head primer has
four positions corresponding to the four engines, and
an “OFF" position. The primer handle is locked
only in the “OFF’" position. To operate, push the
handle down, turn the walve to the engine position
required, and then withdraw the handle and pump the
charge to the cylinder.

IMPORTANT

Overpriming will result I the handle is left
in the withdrawn position. Therefore, each
priming operation must terminate with the
handle returned to the locked position,

(2} CARBURETORTEMPERATURE CONTROLS.
The intercooler shutters are controlled from a stand
in front of the copilot. Each cable is operated by a
glide latching in any desired position. To release
the latch, pull handle out.

(3) HYDRAULIC HAND PUMP. - The hydraulic
hand pump is manually operated to furnish pressure
in case of failure of the electric pump.

(4) KEY CASE. - A key caze on the side wall
contains two keys which fit all door locks in the alr-

plane.

i RUDDER PEDAL ADJUSTMENT. - Rudder pedal
tilt may be varied toany of five positions by a locking
pin and sector at the outside corner of each pedal.

k. PILOT'S COMMUNICATIONS CONTROLS.
(1) GENERAL.

{a) All communications equipment may be oper-
ated to some extent from the pilot’s compartment.
Receiver and transmitter frequency selection may be
controlled with the exception of the liaison equipment
which must have both its transmitter and receiver
frequencies set by the radio operator.

CAUTION

For normal operation of all communications
equipment, the filter selector switch should be
set at ‘‘BOTH.” To receive the radio range
without possibility of voice interference, set
the selector switch to ““RANGE.”" To receive
voice without range Interference, set selector
switch to “'VOICE.”

NOTE

The head set extension cord should be plugged
into the filter selector control box as shown
infigure 28 and not into the interphone jack-
box or the receiver control box.

INTERFHRE
JRCE BOX

FILTER SELECTOR
SWITCH

WICROPHONE PLIG

BEADPHONES PLUE

IMPORTANT

When the throat microphone is being used for
either interphone oreradio communication, it
must be adjusted so that its two circular ele-
ments are held snugly against each side of the
throat just above the ““Adam’s apple.” SPEAK
SLOWLY, DISTINCTLY, AND IN A NORMAL
TONE OF VOICE, Shouting will seriously dis-
tort the voice signal.

{(b) A possible means of limiting neise level in
all radioeguipment, caused by adverse conditions such
as rain, snow, ice, or sand, is to direct the radio oper-
ator to proceed as follows:

1. Placethe antenna change-over switch to the
fixed antenna position.

2, Release approximately 50 feet of the trail-
ing wire antenna.

3. Ground the trailing wire antenna post di-
rectly to the airplane structure (for instance, the
metial support for the transmitter tuning units).

CAUTION

Donot extend retractable rod antenna at speeds
greater than 240 mph.

{2} INTERPHONE EQUIPMENT RC-36. - An in-
terphone jack box is prowided for both pilot and co-
pilot, Refer to section I, paragraph 10.

{3) COMMAND SET SCR-274-N. - The command
set ls designed for short-range operation and is used
for communicating with nearby alrcraft for tactical
purposes and with ground stations for navigational and
traffic control purposes,

(a) RECEIVING. - The interphone jack box (fig-
ure 22) switch must first be placed inthe “"COMMAND"’
position. The - receiver control box (figure 28) is
divided into three sections, each controlling the par-
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ticular receiver to which it is connected. Reception
of a signal of a specific frequency as indicated on the
dial is accomplished by the use of the sectlon of the
receiver control box whicheontrols the particular re-
celver involved, The desired receiver is turned on
and off by a switch in the left forward corner of the
control box section used. This switch, In addition to
having an “OFF" position, has two selective posi-
tions marked "CW"' and ““MCW,"" which Indicate the
type of signal which is to be received, The “A-B"
switch should be left in the “’A’’ position at all times
and need not be turned off when the receivers are
turned off,

NOTE

When tuning receiver for a definite frequency,
always turn diala little to eachside of the fre-
gquency calibration markto find the point where
the signal is the strongest.

(b) TRANSMITTING.

1. Before transmitting, adjust radio receiver
to the same frequency as the station with which you
desireto talk, and listen in tobesure that the operator
is not talking to someone else. If the stationis trans-
mitting, take advantage of the opportunity to more
accurately set the airplane receiver on the assigned
frequency, and when the other operator is finished,
proceed with your transmission.
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KEY TO FIGURE 29

| . COMMAND RECE|VER
CONTROL UMIT
2. LOOP COMTROL SwiTCH
3. LIGHT COMTROL SWITCH
Y, VYOLUME CONTROL
5. CONTROL IMDICATOR
LAMP
6. BAMD SELECTOR KNOB
7« POWER SWITCH
&. TUMING CRANK
9. CONTROL PUSH BUTTON
[0, TRANSMITTING KEY
Il. TRAMSMISSION SELECTOR
SWITCH (TONE-CW=¥OICE)
12, TRANSMITTER POWER
SWITEH
13. CHAMMEL SELECTOR
SWITCH
14, A-B CHAMNEL SwITCH
15, SIGNAL SELECTOR
SWITCH
16, YOLUME CONTROL
I7. TUMING CRAMX

Figure 29 - Radio Controls,
Pilot's Compartment Ceiling

2. Throw the “OFF-0ON" switch (figure 29)
on the transmitter control box to the ““ON™" position,
Selecttype of transmissiondesired with switch marked
“TONE-CW-VOICE.” Withthe switch inthe “'VOICE"
position, the microphone from any interphone jack box
switched to “‘COMMAND™ position will be operative
and voice will be transmitted when the push-to-talk
button on the control wheel is pressed, With the
switch turned to the “CW" position, a continuous
wave, or unmodulated signal, will be transmitied and
with the switch in the “"TONE"' position, a modulated
tone signal is transmitted, Greatest effective range
can be obtained on ‘'CW.”" Range is most limited
when operating on “'VOICE."’

3. On both the *'CW'" and ““TONE" positions,
the microphones are- inoperative, and signalling by
code is accomplished by a key which is located on the
forward end of the transmitter control box.

NOTE

To reduce battery drain and to increase dyna-
motor life, the ““TONE-CW-VOICE" switch
should be left on “VOICE" unless continued
use on “‘CW’' or ““TONE" is expected.

(4) RADIO COMPASS SCR-268.

{a) Set the interphone jack box switch {figure 22)
to the ‘‘COMP" position, if aural reception of the



radio compass recefver is desired, I only visual in-
dication is desired, the switch does not have to be set
in'the "'COMP"" position.

thl The radio compass equipment iz designed
io periorm the following functions:

1. Aural reception from the fixed antenna or
irom the rotatable loop, For signal reception during
interference caused by precipitation static or proxim .
ity of signals, the loop will prove superior.

2, Aural-null directional indication of an in-
coming signal with the loop only in use,

3. Visual unidirectional indicationof an incom -
ing signal,

{c) The receiving unit is turned on or off by a
switch on the face of the remote control box, which,
in addition to having an “‘OFF" position, has three
other positions: "'COMP,”" “ANT,"" and “LOOP."

1. With the switch in the “COMP’ position,
both the rotatable loopand the fixed antenna are in use,

2. In the position marked “ANT " only the fixed
antenna is in use,

3, Withthe switchturned to the "LOOP' posi-
tlon, only the rotatable loop is in use,

{d) H thegreen indicator on the face of the con-
trol box does not light, depress button marked “‘CON-
TROL' to establish control of the set at this unit,
Select [requency band desired as indicated in kilocy:
cles on the face of control box and tune by use of the
crank to the desired freguency. The loop may be ro-
tated toany positionas indicated on the radio compass
azimuth Indicator by use of switch marked “LOOP
L=R." [(See figure 28.) This partlcular operation is
possible ‘only when operating on "'LOOP" position of
the selector switch. Durlng periodsof severe precip-
ltation static, operate on “LOOPR.” For best aural
reception rotate the loop by means of the “LOOP
L-R" switch until a maximum signal is obtained.
Proper volume may be obtained by use of knob marked
A UDIO."

() MARKER BEACON EQUIPMENT RC-43. -
Since the operation of the marker beacon equipment

is fully automatic, no manual operation is necessary.
As the ship passes over a fixed point from which a
marker beacon signal is being transmitied, the signal
is picked up by the receiver; causing the indicator to
flash on, showing the pilol that he has passed over a
marked beacon. The marker beacon egquipment is
simultaneously turned on when the radic compass is
put into operation. The position of the interphone jack
box switch does not affect the operation of the marker
begeon equipment.

(6} LIAISON SET SCR-287,

[a} The lialsoneguipment is tobe used for long-
range communication, Limited control is available to
the pilot. The type of reception and transmission de .
sired must be forwarded to the radio operator, who
will in turn put the radio equipment in cperating con-
dition,

(b} Set the interphone jack box switch in “'LIAL-
SON" pasition to receive or transmit with the llaison
equipment,

fe} It is possible for all crew members to re-
ceive on this equipment, but only the pilot, copilot, and
radio operator may transmit,

{7} RADIO SET SCR-53% (IFF). - The remote
“OFF-ON"" switch for thisequipment is located on the
top of the instrument panel hood, The two destroyer
push=button switches are located to the left of the
“OFF-ON"" switch, The destroyer switches should
be used only when it is contemplated abandoning the
alrplane over enemy terrilory. When both destroyer
push buttons are pressed simultaneously, a detonator
is set off in the receiver which is located in the radio
compartment. The explosion of the detopator will
destroy the receiver internally. No damage should be
done toeither the airplane or personnel at the time of
destruction of the set, but bodily contact with the re-
ceiver at the time of detonation should be avoided.

NOTE

Regeneration adjustment of the IFF set must
be made on the ground prior to flight in order
tor insure correct operation of the eguipment.
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(1)
(2)

(3)
4)

3, FLIGHT INSTRUCTIONS,

a. BEFORE ENTERING PILOTS' COMPARTMENT,

(1) Check weight and balance data, form F, AN 01-1-40,

(2) Check forms 1 and 1A and Sign exceptional release if necessary,

{3) Check flight engineer’s report of preflight inspection,

b, ON ENTERING PILOTS COMPARTMENT. - Check for all flights:

PILOT
Emergency ignition switch “"ON,”

Check each battery switch separately with
either inverter on,

Master battery switches “'ON."

Turn hydraulic pump switch “ON,"" If it is
momentary 'AUTO-MANUAL' type, it should
remain in “AUTO"" unless the pump fails to
operate,

COPILOT

{5) Landing gear control switch in neutral,
{6) Flap control switch in neutral,
{(7T) Have copilot set parking brake, (T) Set parking brake at command of pilot,
(B) Ascertain free movement of flight control
column, wheel and rudder pedals to the ex-
tremities of their operating range.
¢, SPECIAL CHECK FOR NIGHT FLIGHTS.
(1) Master battery switches “'ON." WARNING
(2) Turn control panel lights “ON.” Do not permit Iights to burn more than 5 sec-
o . onds during test,
{3} Turn side control panel lights " ON.
; i) Test operate the identification lights,
{4) Test operate the instrument panel lights.
(T} Test operate the passing lights,
{5) Test operate the landing lights, {8) Test operale the position lights,
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d. STARTING ENGINES,
PILOT
(1) ‘If the engines have stood for over 2 hours,
have the propellers turned over three complete

revolutions by hand, Be sure ignition swilches
are ""OFF,"’

{4) Cabin heat control in “OFF" or "COLD"
position,

(5] Move turbo controls to "OFF,"

{8) Post fire guard.

(T} Open all fuel shut-off valves,

{8) Crack throttles (approximately 1000 rpm),

19} Direct copilot to open carburetor air filters,
(10) Set propeller controls for high rpm.

{11) Turn magneto switch for engine affected to
‘*EDITH',,

(13} Direct copilot to start engines. Recommended
starting order is 1-2-3-4,

COPILOT

(2) Order flight engineer to open manual shut-
off valve and set selective check valve to
“SERVICING"' position,

(3) Check hydraulic pressure, both gages (600 to
800 pounds per square inch), Order flight
engineer to close manual shut-off valve, Set
selective pheck valve to "NORMAL" position.

(4) Open cowl flaps and return wvalves to
“LOCKEDR" position,

{8) Fuel transfer valves and pump switch should
be “OFF."" Have {light engineer check them.

(6) Bet fire extinguisher selector walve (if in-
stalled) to engine being started.

(T) Move intercooler controls to “‘COLD,"

el )}

(8) Turn carburetor air filters N'' when di-

rected by pilot,

(9) Move mixture controls to “ENGINE OFF."

(10} Set primer to "OFF'' position,

(11) Start No, 3 fuel booster pump for primer
pressure, It should be 6 to 8 pounds per
sguare inch.

(12} Btart fuel booster pump for engine affected,

{13) Start engines when directed by pilot,

(&) OLD-TYPE STARTER.

1, Move starter switch of engine affected
to ““START’’ position and hold for approxi-
mately 30 seconds.

2, While starter switch is in “START'' posi-
tion, unlock primer, set to engine affected,
and expel air from line by pumping until a
solid charge of fue] i= obtained,

3, Whendirected by pilot, move starter switch
to ““MESH'' position,

(k) NEW-TYPE STARTER,

1. Throw “START" switch to engine affected
and energize for 12 seconds,
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PILOT

(14) Whenthe engine [ires, move the mixture con-
trol to ““AUTOMATIC RICH."”

CAUTION

Do not advance the throttles as lean mixture
and backfire hazard will result,

{18) If no oil pressure is indicated within 1/2
minute after starting, direct copilot to stop
engine with mixture contrel. Cut ignition
and investigate,

{19) In case of fire in the exhaust sysStem, run
up the engine in an attempt to blow out the
fire. If this fails, direct copilot to stop the
engine,

(20) Closecowlflapsifthefireisinnacellel or 2,

{21} If fire is not smothered by closing the cowl
flaps, close fuel shut-off valve, stop booster
pump, and direct copilet to pull fire extin-
guisher, both charges if necessary,

(22) Before resuming operations after fire, be
sure that CO9 cylinders are replaced,

COPILOT

2. Throw ''MESH'' switch while "START'
swilch is held on,

(14) When the starter is moeshed, prime with
quick strokes (to atomize the primer charpgel
until the engine {ires,

{15} 1f necessary to prevent engine from quitt:ing:
due tolack of fuel, pump primer with severzl
slow strokes,

CAUTION
Return primer to "OFF"" position.

{16} Shut off booster pump if fuel pressure from
engine pump remains steady,

(17T} If engine stops, return mixture control to
“ENGINE OFF’ immediately, cut ignition
switeh and repeat the starting procedure,

{18) After engine starts, check for indication of
oil pressure. If no pressure is indicated
within 1/2 minute, notify pilet; move mix-
ture control to “ENGINE OFF" when di-
rected by pilot,

(19) When directed by pilot, stop engine by moy-
ing mixture control to “ENGINE OFF."

(20) Closecowlilapsifthefireisinnacelle 3 or 4.

{21} Pull fire extinguisher charges (if available)
at command from pilot,

NOTE

If engine accessory cowling is not installed, it
i& unlikely that the fire can be extinguished by
the COg system. External fire extinguishers
must, therefore, be used,



g. ENGINE WARM-UP,
PILOT

(1) When oil temperature begins to rise and oil
pressure is 50 pounds per square inch, open
throttles 1000 to 1250 rpm.

(2) When engines are thoroughly warmed, the
rpm may be increased for instrument check,

CAUTION

2500 rpm must not be maintained for more than
1/2 minute andthe following values must not be
exceeded:

Fuel preasure 16 Ib/=q in,
0il pressure B0 1b/ =q in.
Oil temperature BACC (1090.4°F)
Cylinder temperature 2059C (4019F)

i, EMERGENCY TAKE-OFF,

(1)

{2)

COPILOT

Notify pilot when oil temperature beging to
rise and oil pressure is 50 pounds per square
inch,

Notify pilot when maximum temperature and
pressure values are reached,

(1) If the airplane has been on the “‘alert,”’ the engines will have been
started, and will be warm and ready for take-off by the time the flight crew
gets within the airplane. The pilot will proceed with a routine take-off, being
careful not to exceed 46 inches Hg manifold pressure,

{2) If an emergency take-off is necessary with cold engines, due to the
lack of a ground crew, the following procedure should be followed:

(a) SBtart engines, using oil dilution as soon as engines fire in order to
get minimum oil pressure of 70 pounds per square inch,

(b) Fuel pressure should be at least 12 pounds per square inch,

(e} Bet wing flaps for take-off, leave cowl flaps less than 1/3 open to
expedite warm-up. Proceed with take-off. Do not exceed 46 inches Hg mani-

fold pressure.

g ENGINE AND ACCESSORIES GROUND TEST,
PILOT

(1) Direct gunner to secure lower turret with
guns pointing rearward.

(2) Set altimeter,
{3) A.F.C.E. switches ““OFF,”” all knobs on con-

trol panel, “"POINTERS-UP,"” turn control,
”CENTERED.”

(4) Set propeller controls for high rpm and lock,

(1)
(2)

(3)

{4)

COPILOT
See that all doors and hatches are closed,

Hydraulic pressure should be §00 to 800 pounds
per square inch on each gage.

With ignition and battery switches ‘‘ON,"”
hydraulic switch in “AUTO,"” warningand
indicator lights should be:

Tail wheel unlocked - On (red)

Landing gear - On (green)

Hydraulic pressure: Service - Off,
Emergency - Off,

Vacuum - Off,

Check all fuel quantities,

29



PILOT

{5} Turn command radio on.

(8) Flight controls unlocked, Move them to the
limits of their ranges to insure free operation.

{9) Contact control tower for clearance,
{10) Signal groundcrew to remove wheel chocks,

{11) With mixture controls in the “AUTOMATIC
RICH,”' check ignition at 1900 to 2000 rpm,

NOTE

The rpm drop should not exceed 100 when
switching from two magnetos to one.

(12) Check propeller governor at 1500 rpm by
moving contrel to low rpm. When rpm de-
creases Lo approximately 1100, return con-
trol to high rpm position and lock,

{13) Run up each engine individually and adjust
supercharger regulator control stops for
48 inches Hg manifold pressure at full throttle
and 2500 rpm,

IMPORTANT
This adjustment must be made as quickly as
possible and must not exceed 1/2 minute for
each engine,
{14) Set trim tabs in neutral,

{15) Check flight controls,

WARNING

Operate to full extent of their ranges to in-
sure free and proper movement.

(18} Close window,
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COPILOT

{5) Set intercooler controls to “'COLD" unless
icing conditions exist,

{6) Cowl flaps should be open, Check visually.

(T} Wing flaps up. Switch in neotral,

{8) Tail wheel unlocked, Locking handle should
be in up position,

(11} Check the following during ignition check:

Fuel Pressure: Desired - 12 to 16 1b/=q 1n.
Maximum - 16 lb/sq in.
Minimum - 12 1b/sq in,

Qil Pressure: Desired - 75 Ib/sg in.
80 Ib/sq in,
70 b/ =q in,
il Temperature: Desired - T0%C (1580F)
Maximum - 889C (1909F)
Minimum - 609C (1409F)

Cylinder Temperature: 2059C (4019F)

Maximum

(13) Motify pilot if any temperature or pressure
reading is not satisfactory.

{15) Turn all fuel boost pumps "'ON."

{16} Close window.




h. TAXYING.
PILOT

(1) Inboard throttles may be locked for taxying
with cutboard engines,

i, TAKE-OFF,
PILOT

{1} Refer to the Take-Off Chart, Appendix II.

LE

{2) Turn generator switches ""ON,

{3) Open throttles slowly to FULL THROTTLE
{3 to 5 seconds). Hold three-point position
until airplane leaves ground,

(#) With a runaway turbo or propeller, follow the
following instructions:

{a) THROTTLE BACK FIRST.

{b}) Move turbo control to “‘OFF."

(c)- Il necessary, sel propeller controls (figure

40-3}in "LOW RPM,”" There is small like-

lihood of a rupaway turbo, but the danger is

l great if it occursduringa take-off. The pilot

MUST be alert during the take-off to note im-

mediately and correct any excessive mani-
fold pressure.

{5} When airplane is clear of the ground, direct
copilot to retract the landing gear,

(6} Accelerate to speed for cruising climb,

COPILOT
(1) Notify pilot if;

Cylindertemperature exceeds 205°C (401°F ),
0i] pressyre exceeds 75 pounds per square

inch or is less than 15 pounds per square
inch for idling engines,

Qil inlet temperature exceeds T0°C (158°F),
Fuel pressure is over 16 pounds per square

inch or under 12 pounds per square inch,

(2} Lock tail wheel(warning lamps offjafter air-
plane has taxied to take-off position.

COPILOT

{5) Retract landing gear at command from pilot,

16) Cylinder head temperatures must not exceed
260°C (500°F) (5 minutes maximum],

0il pressure - desired - B0 Ib/sq in,
Oil Temp - desired - T0°C (158°F)
Fuel Pressure - 12 to 16 Ib/=q in.

(7T} Adjust intercooler control to''COLD’ unless
ieing conditions prevail,
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j, ENGINE FAILURE DURING TAKE-OFF,
PILOT

{1) Failure of an engine during take-off may not
be noticeable immediately except for a re-
sSultant swing. I, therefore,aswingdevelops,
and there is room to close the throttles and
pull up, this should be done.

{2) If it is necessary tocontinue with the take-off,
eventhough one engine has failed, hold the air-
plane straight by immediate application of rud-

der, Gain speed as rapidly as possible, See
that the landing gear is up, or coming up, and
feather the propeller of the dead engine, Re-
trim as necessary,

k, CLIMB, (Refer to climb chart, Appendix I1.)
PILOT

(1] Reduce manifold pressure with supercharger
controls,

{2) Reduce rpm as required for climb.

(3] Make a visual check of engines 1 and 2,
{4} Adijust trim tabs as required,

{8) Order copilot to set carburetor air filter
switch to “FILTER OFF'" at 8000 feet un-
less dust conditions are found above that al-

titude.

WARNING

Switch must never be left in the “FILTER ON'" position above 15,000 feet,

1, LEVEL FLIGHT.
PILOT
{1} Refer toCruising ControlCharts, Appendix II,

(2) Use full throttle and set power with turbo
regulators at all altitudes,

CAUTION

Instantaneous load factorsabove theallowable can be reached very easily with
rough elevator control movements, Inturbulentair or in combat maneuvering,
corrections should be made very Smoothly,

CoplLOT

(1) Press proper propeller feathering swilch
when ordered by pilod.

COPILOT

(2} Adjust cowl flaps as required to maintain
proper cylinder head lemperalure,

{3} Make a visual check of engines 3 and 4.

{5) When ordered by pilot, move switch to "“FIL-
TER OFF.,"”

COPILOT

{2) Set mixture controlsto 'AUTOMATIC LEAN,"
below 2100 rpm, 30 inches Hg manifold pres-
SUre,

CAUTION

Do not exceed 30 inches Hg manifold pressure
below 2100 rpm,




PILOT

m. PROPELLER FEATHERING,

PILOT

(1} TOFEATHER A PROPELLER,

(@)

L)
(e}
(d)
(e)
()
4]
(h)

(i)

Notify copilot to stop engine affected.
Turn automatic flight control eguipment
switches ""OFF."

Notify copilot to press proper feathering
switch.

When propeller stops, turn proper ignition
switch to ""ENGINE OFF,’'

Close throttle,
Adjust trim tabs as required.

Turn automatic flight control equipment
switches "‘ON."’

If the engine is not to be restarted, order
engine fuel transferred to other tanks as
required.

When No, 2 engine is affected:

1. The glycol pump is inoperative. If cold

air is not desired in the cabins, shut off
heating and wentilating system by moving
control handle fully aft,

When one vacuum pump is inoperative, (en-
gine No. 2 or 3): Set vacuum pump Se-
lector ("GYRO INSTR."') valve to the other
vacuum pump, (De-icer pressure will thus
be reduced and de-icer vacuum will not be
available., De-icer system will, therefore,
operate inefficiently.)

(2) TO UNFEATHER A PROPELLER.

(&)
(L)

PILOT

Notify copilot which engine istobe restarted.

Turn automatic flight control equipment
switches ‘‘OFF."

COPILOT

(3) Adjust cowl flaps as required to maintain

proper cylinder head temperatures,

(4) Stop booster pumps until needed (which will
be above 15,000 feet),

{5) Beginflight performance logand made entries
in Form 1 as required,

(e)

(a)

COPILOT

Move mixture control of affected engine to
“ENGINE OFF,”
Stop the booster pump if running,

Press proper feathering switch.

Close cowl flaps of engine affected,

Assist aerial engineer to transier fuel from
the dead engine tank.

COPILOT

Set propeller control to “'LOW’" rpm,

(k) Set intercooler control to ''HOT" position.
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PILOT

{d) Crack proper throttle to 1000 rpm approxi-
mately,

Turn ignition switch to "BOTH.”'

E

(I} Press proper feathering switch and hold it
elosed until engline speed reaches 1000 rpm.

{g) Open throttle slowly to 1200 rpm.

E

Adjust trim tabs as desired,

(i) Maintain 1200 rpm until notified by copilot
that oil temperature is T09C (158°F),

(k) Synchronize manifold pressure and rpm
with other engines.

CAUTION

Above 15,000 feet, power must be adjusted
with turbo control - full throttles,

{1} Adjusttrim tabs as required,

{m) Turn automatic flight control equipment
switches “'ON,"

NOTE

When No, 2 propeller is unfeathered, the pilot
may turn on the heating and ventilating sys-
tem by moving the control to any position be-
tween one-half and fully forward.

n. GENERAL FLYING CHARACTERISTICS,
(1) GENERAL STABILITY,

{2) Increasing the power on the inboard engines
causes the airplane to become slightly tail heawy,
while a change of power on the putboard engines has
no appreciable effect upon the trim.

(b} Closing the cowl flaps on the inboard en-
gines causesa similar tail heaviness, but cowl flaps on
the putboard engines have a negligible effect upon the
trim,

{c} With the airplane properly trimmed for a
landing with power off and flaps down, the pilot may
apply power, throw the flap switch into the up posi-
tion and go around with no change in trim tab setting
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COPILOT

E

Close cowl flaps.

Start proper booster pump (if above 15,000
feet),

E B

Check fuel gquantity in proper tank.

=

When engine speed reaches 1000 rpm, move
mixture control from “ENGINE OFF" to
"AUTOMATIC RICH.”

{i} Notify pilot when oil temperature reaches
T0°C (158°F).

(i) When cylinder head temperature reaches
205°C (4019F}, open cowl flaps as required
for continuous operation,

{k) Adjust intercooler control as required,

if a second approach is necessary. The flaps re-
tract at a satisfactorily slow rate,

{2) TAKE-OFF, - During the take-off run, di-
rectional control should be maintiined with rudder
movement and throttles, differential throttling ‘being
done with the outboard engines as much as possible,

(3) CLIMB. - The airplanewill require very little
elevator trim and the elevator control pressure will
build up rapidly as the climbing speed is reduced be-
low normal,

(4) LEVEL FLIGHT. - In normal{light, turns can
be made very smoothly with aileron control only, In
instrument flight, the pilot should pay special attention




to holding the wing level, because the directional sta-
bility produces a noticeable turning tendency with one
wing down.

WARNING

Care should be taken to avoid excessive use of
the ailerons.

(3) ROUGH AIR OPERATION,

{2} The ailerons and rudder can be used without
concern regarding excessive loads, It is almost im-
possible to damage the system without a deliperate
attempt to do so. The forces required are small
enough and thé resultant responses large enough to
maintdin ample control of the airplane,

{b} In the case of the elevators, however, care
must be exercised to assure smooth operation. In
thunderstorms, squalls, and in or near extremely
turbulent cumulous clouds, it is possible to develop
excessive load factors withthe elevators unless prop-
er ¢are is exercised,

{c) Operation in rough air should be made on
the basis of holding constant the air speed with the
elevator, Corrections for changes in altitude must
be done with power, and for very rapidly rising air
currents, it may be necessary to lower the landing
gear,

{d) The airplane should not be dived througha
cloud layer or through rough air atthe maximum
diving speed, nor should high-speed flight be attempted
in rough air,

(6) OBTAINING MAXIMUM PERFORMANCE.

{a) The ceiling and climb at 35,000 feet are as
great or greater than that of many fighter airplanes,

but the high speed is not as great as most fighters at
normal altitudes; therefore, in order to outperform
any enemy at 35,000 feet it will be necessary to out-
climb him rather than to outdistance him,

(b} The increase of speed obtained by nosing
the airplane down below the horizontal at rated power
and at any high power condifion is smaller than that
obtained by fighters,

(¢} In order to obtain maximum climb, the fol-
lowing technigue should be used:

1. Maintain the proper climbing air speed

(135 mph indicated).

2. In any emergency whatever, such as being
pursued by the enemy, engine speed should be in-
creasedto 2500 rpm, The increase in rpm has a very
appreciable effect on increasing propeller efficiency
and rate of elimb under conditions of climbing speed
and high altitude, and, in addition, is not detrimental
to the engine., The pilot should avoid the use of legs
than 2500 rpm when primarily interested in a high
rate of climb at high altitudes,

3. 21,300 rpm has been determined to be the
maximum operating turbo speed witha 5 percent over-
speed allowance in emergencies. This would provide
an emergency rating of 22,400 rpm. At any altitude
greater than 30,000 feet and at any power obtained in
automatic rich (with 2300 rpm or 2500 rpm, full throttle
and turbos set for manifold pressures indicated in the
following table), the exhaust gas temperatures are
dropping rapidly and it is very unlikely that critical
temperatures will be approached. The following ten-
tatively determined manifold pressures will permit
safe operation of the turbo under the given conditions:

Manifold Pressures giving | Manifold Pressures giving
rated power at 2300 engine | military power at 2500 engine
Altitude rpm and 21,300 turbo rpm | rpm and 21,300 turbo rpm
5.L. 90 g SN i
10,000 b g0 = §58 444 =
fl E 34. = E E? 46 in, =
= ]

20,000 & 5 B EASN 454y, ki

= w w g

30,000 5 s0 S8 41.5 in. 58
-4 & 2

31,000 3.0 58 40.0 in. 23

. 2=

32,000 y %5 3ZB B5m, 28
=k = =

33,000 a2z 3.0 af 37.0 in. ﬁﬁ

& E o 83

34,000 g e &= 35.0 in. &
= 2 2
35,000 320 & 33.0 in. B
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NOTE

This table i= based on the best present avail-
able information for maximum performance at
55,000 -pound gross weight with carburetor air
filters closed. All four turbo installations are
not identical and hence, operation according
to the above table will not result in identical
turbo rpm for all engines.

4. The outboard engines have higher critical
altitudes than the inboards by approximately 2000
to 3000 feet; and the inboard engine without boilers in
the stack has a 1500-foot higher eritical altitude than
the engine with the boilers in the stack, The critical
altitude of the outboard engines as far as limiting tur-
bo rpm i= concerned is 31,000 feet,

5. The above table actually applies only to the
outboard engines. However, the dilferences between
the inboard and outboard engines are covered by the
margin of safety incorporated in the design of the
turbo itself. Even though 22,400 rpm are allowable
for military power operation, the right-hand column
of the above table, is made for cnly 21,300 rpm.

(T} LANDING. - During the approach for landing
very little change in elevator trim will be reguired,
Asthe [lapsare loweredthe airplane becomes skightly
tail heavy, but if it is trimmed slightly nose heavy at
147 mph with flaps up, it will be properly trimmed
at 120 mph with flaps down. This is a satisfactory
approach speed for gross weights below 50,000 pounds,

g. STALLS,

(1) Stalling characteristicsare very satisfactory.
Under no condition is there any sharp tendency to roll,
Yawing is sulficiently suppressed to make any rolling
atthe stall of avery mildnature. Under all conditions
a stall warning of several miles per hour is indicated
by buffeting of the elevators.

{2) A pitching motion started by the elevators
should be damped slowly. It will easily reduce the
air speedwell below the stall unless it'is deliberately
stopped.

{3) Full flap reduces the stalling speed about
15 mph for gross weights between 40,000 and 45,000
pounds, but full military power for the same loading
conditions may reduce the stalling speed another 15
mph. Accidental or deliberate yawing will increase
the stalling speed and increase any tendency to roll
at the stall.

(4¢) The ailerons have a tendency to overbalance
and reverse effectiveness at the stall, For example,
if the left wing tends to drop at the stall and right
aileron control is applied in an attempt to raise the
left wing, the azileron operating forces will tend to
decrease and cause full aileron deflection, but the
response will be an increase in the roll to theleft,
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THE PROCEDURE IN RECOVERING FROM A STALL
IS TO HOLD THE AILERONS NEUTEAL AND RE-
FRAIN ENTIRELY FROM THEIR USE,

(5] Procedurefor recovering from astall is nor-
mal. Theairspeed for normal flight must first be re-
gained by smooth eperation of the elevators, This
mayput the airplane intoa dive of 30 degrees or less.
During the process of regaining air speed the rudder
may be used to maintain laterally level flight for lat-
eril control, but not until the air speed is regained.
RECOVERY FROM THE DIVE MUST BE DONE IN' A
SMOOTH MANNER. Failure to make a smooth re-
covery may be a restalling of the airplane or a struc-
tural failure, both due to excessive load [actors.

{6) Air-speedincreasenecessary toregain normal
flight need not generally be more than 20 mph, and
possibly, after practice, even less,

p. SPINS. - Inadvertent spinning iswery unlikely,
as stability and damping are very high. The airplane
is not designed for spinning, and this maneuver should
never be attempted.

gq. DIVES, - Airplanes having modified elevators
are limited to a maximum diving speed of 270 mph.
Those airplanes whose elevators have not been modi-
fiedare restrictedto 220 mph maximum diving speed.
e Warning Placard)

When diving, it is essential that the sensitivity of
the elevator trim tab be kept constantly in mind. In
making divesthe elevator trim tabs mustbe set during
the dive to maintain zero elevator foree and must be
used with great care during recovery.

r. PRECAUTIONS.
{1) MAXIMUM LOAD,

{a) B-17F airplanes, with modified landing gear
and added chord-wise wing tiptanks, canbe flown up to
and including a gross weight of 64,500 pounds, with
the following restrictions:

() At 64,500 pounds, the extra wing tip tanks
must be full to obtain the effect of a relieving load on
the wings in flight. Care must be exercised in taxying
avolding rough ground, Take-offs, above a gross
weight of 56,000 pounds may be made only on smooth
fields or prepared runways. All pivot turns on one
wheel, while taxying, will be avoided.

{c) All B-17 type airplanes, equipped with ex-
trawingtip chord-wise tanks, musibe operated in ac-
cordance with (b} preceding, whenever the wing tip
tanks are more than half full, Maximum permissible
indicated air speed of B-17F airplanes, with extra
wing tip tanks full, must be limited to 230 mph, when
loaded to 64,500 pounds. Maximum maneuver per-
missible '‘at 64,500 pounds; positive, 2.058; negative,
1,22; landing gear, 2.1.




(2) 1600-POUND BOMBS. - Some B-1TFairplanes
do not have a complete set of B-10 bomb shackles,
1600-pound bombs may be carried on the B-T bomb
shackle with these restrictions: If an airplane returns
tobase with 1600 -pound bombs remaining onthe racks

g. APPROACH AND LANDING.
PILOT

{1) Check center of gravity location for landing
by means of the load adjuster,

(2) Set altimeter to airport pressure altitude,

{3) Notify radio operator to retract trailing an-
tenna.

{4) Turn automatic flight control eguipment
switches "'OFF.”

(5) Direct copilot to adjust carburetor air to
“FILTERS ON."

(§) Move supercharger controls to full “ON,”

and propeller controls to ““MAX. CRUISE."”
(2100 rpm).

(T} Shut off de-icer system, if operating.

{8} Order copilot to extend landing gear.

{3) Checkposition of ball turret. Guns should be
horizontal and pointing rearward.

{10} Check hydraulic pressure; it should be 600
to 800 pounds per square inch on both gages,

{11) Operate brakes. Hydraulic pressure should
remain above 600 pounds per square inch. If

main brakes are inoperative, prepare for
emergency landing.

{13) After speed has dropped below 147 mph,
order copilot to lower wing flaps.

{14) Adjust trim tabs as required.
(15) Order copilotto call off air speed as required.

t, EMERGENCY TAKE-OFF IF
LANDING IS NOT COMPLETED.

(1) ©Open throttle wide,
CAUTION

Do not exceed 46 inches Hg manifold pressure,

they shall be released, inthe safe condition, over water
or the safest available area. The maximum permis-
sible gross weight of the airplane will not be exceeded
when carrying 1600-pound bombs. The pilot will guard
against any severe maneuvering of airplane.

COPILOT

(1) SELECTIVE CHECK VALVE MUST BE IN
“NORMAL"' position,

(2} Setmixture controlsin**AUTOMATIC RICH."

(3) Set intercooler controls in *'COLD,"" unless
icing conditions exist.

(4) Radio control tower or landing clearance.

{5) When directed by pilot, throw carburetor air
filter switch to “'FILTER ON."”

(T} Check instruments,

(8) Extend landing gear when directed by pilot
{green signal light on).

(9) Tail wheel should be locked (warning light
off), locking lever flush with floor.

{12) Check cowl flap wvalves, They must be in
“LOCKED" position to guard against loss
of oil supply through leaks in cowl flap actu-
ating mechanisms.

(13) Lower wing [laps when directed by pilot.

(15) Call off air speeds when directed by pilot.
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PILOT
(2) Increase propeller speed lo 2500 rpm.

{3) Ordercopilottoraise landing gearand proceed
with a normal take -off,

{4) Ordercopilottoraise wingflaps after 500 feet
altitude has been reached.

u, AFTER LANDING,

(1) Move supercharger controls to ““OFF"’ posi-
tion,

{2) Generator switches “OFF.,"

(3) Order tail wheel unlocked after taxi speed
has dropped below 30 mph.

¥. STOPPING OF ENGINES,

{1) If parking brakes are set, do not permit them
to remain so for very longif the brake drums
are hot,

(2) 1dle engines at approximately 800 rpm until
cylinder temperature gages show tempera-
tures are 170°C (338%F).

{3) If the airplane isto remain outside overnight,
or if an engine startisanticipated in temper-
atures below 0° C (32°F), order copilot to dilute
oil for 4 minutes maximum: During oil di-
lution period, operate supercharger controls
continuously full opentofully closed in eycles
of approximately 10 seconds, to dilute oil in
supercharger regulator system,

{4) Set propeller controls in ““HIGH RPM."

{5) Before stopping engines, run at 1200 rpm for
30 seconds. Direct copilot to stop engines
with mixture control.

% BEFORE LEAVING THE
PILOT'S COMPARTMENT.

Cut off all radio, de-icer, compartment, central
control panel, and pilot’s side control panel switches.
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COPILOT

{3) Raise landing gear when directed by pilot,

{4) Raise wing flaps when directed by pilot.

(1) Raise wing flaps.

{2) Check cowl flaps “OPEN,"

{3) Unlocktail wheel whendirected by pilot (lever
as nearly vertical as possible),

{3) Close oil dilution switches when ordered by
pilot,

{5) When directed by pilot, stop engines by mov-
ing mixture controls to “ENGINE OFF."

Complete Form 1.

Meor the alrplane with the nose into the wind, set the
parking brakes and lock the rudder and elevators.
When attaching the mooring lines at the rope wells in
the wings, allow approximately 16 inches slack in the
line, This will prevent damage to the Structure or
loss of mooring control in case a tire goes flat with
result and elevation of the opposite wing, Rudder and
elevator locks will withstand pust loads from any
direction up to 60 mph velocity,



SECTION III

EMERGENCY
INSTRUCTIONS

1, HAND CRANKS,

Cranks for manual operation of landing gear, wing
flaps, and bomb bay doors, and for hand starting of
engines, are stowed on the aft bulkhead of the radio
compartment, Crank extensions for use when operat-
ing engine starters, bomb doors, and wing {laps are
stowed adjacent to the cranks,

2. EMERGENCY OPERATION OF LANDING GEAR,

Each main landing gear may be operated-separately
by means of a hand crank connection in the bomb bay,
one to the left of the door in the forward bulkhead,
and one to the right. Toraise oneof the landing wheels,
insert the crank into the connection and rotate clock-
wise, Turn the erank counterclockwise to lower the
wheel.

Figure 31 - Emergency
Landing Gear

Operation
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DANGER

Be gure the landing gear electric switch is
“OFF" before you attempt hand cranking.

3. EMERGENCY OPERATIONOF THE TAIL WHEEL.

The crank used for manual operation of the landing
wheelzs is also used for manual operation of the tail
wheel, Insert the crank into the connection in the tail
wheel compartment and rotate as desired,

4, EMERGENCY OPERATION OF WING FLAPS,

Lift the camera pit door in the floor of the radio
compartment and insert the hand crank into the torgue
connéection at the forward end of the pit, Rotate the
crank clockwibe to lower the flaps and counterclock-
wise to ralse them.,

Figure 32 - Emergency Wing Flap
Operation

§. EMERGENCY OPERATIONOF BOME BAY DOORS,

Insert the hand crank into the torque connection in
the step at the forward end of the catwalk in the bomb
bay and rotate clockwise to close the doorsand counter-
clockwise to open them.

6. EMERGENCY BOMB RELEASE.
4. An emergency release handle is located at the
pilot’s left and another at the forward end of the cat-

walk in the bomb bay. Pull either handle through its
full travel. The first portion of the stroke releases
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Figure 33 - Emergency Bomb Bay Door
Operation

the bomb door latches, permitting the doors to open
independently of the retracting screw, as shown in
figure A. The latter portion of the stroke releases
all external and internal bombs salvo and unarmed,

b. DOOR RETRACTION AFTER EMERGENCY
RELEASE, - H the spring in the emergency release
mechanism under the hinged door beneath the pilot’s
compartment floor has not entirely retrieved the
linkage as shown in B, reset by pushing at the hinge
of the link as shown in C. Operate the retracting
screws electrically f(or manually) to the fully ex-
tended position, This will engage the latches be-
tween the screws and door fittings as shown inD,
The doors may now be retracted in the normal man-

ner,

= - 8

Figure 34 - Emergency Boimnb Release Handles




Figure 35 - Emergency Bomb Release Procedure

1. FIRE IN FLIGHT.

In case of engine or wing fires, open the emergency
exits; signal stand by to abandon: one long ring (ap-
proximately 6 seconds). In case of a cabin fire, exiis
should NOT be open; signal stand by to abandon, exits
closed: one long ring (approximately 6 seconds), and
ané short ring (approximately 2 seconds).

4, FUSELAGE FIRES,

(1) Three carbon dioxide {ire extinguishers are
loeated, one on the aft bulkhead of the navigator's
compartment, one on the right rear bulkhead of the
pliots’ compartment, and one on the forward face of
bulkhead of the radio compartment,

a) To use; stand close to fire, raise horn, and
girect gas to base of fire, holding on to rubber -in-
‘gulated tubing,

WARNING

Do not grasp metal horn on top of cylinder.
White discharge is ‘dry ice''; avoid frost bite,

(b} To shutoff flow of gas, return horn to clip on
side of cylinder. Extinguisher mustbe recharged after
each use,

{2) Two carbon tetrachloride fire extinguishers
are located one at the copilot's left, and one aft of thr
main entrance door,

(a) Stand as far as possible from the fire when
using a carbon tetrachloride extinguisher; effective
range is 20 to 30 feet,

() To operate, turn handle and pump plunger.
Keep stream full and steady, To shut ofi, push handle
in and turn until sealing plunger is depressed,
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WARNING
When sprayed on a fire, carbon tetrachloride
produces phosgene, an extremely poisonous
gas, which can be harmful even in small
amounts; and if inhaled in excessive quantities
may provefatal, Do not use in a confined area
and do not stand near fire, OPEN WINDOWS
AND VENTILATORS immediately after fire

is extinguished.

b. ENGINE FIRES DURING FLIGHT.
(1} ¥ caused by fuel or oil leakage:
{a) Close fuel shut-off valve of engine affected,
{p) Feather propeller immediately, This stops
the pumping of oil to the flames, and should be done
before so much oil is lost that the propeller cannot

befeathered and additional damage is caused by wind-
milling.

{c) Slow the air speed as much as possible.
{d) Close the cowl flaps.
{e) Pull COg charge (if available).

CAUTION

Leave propeller feathered. Do not attempt to
restart engine while hot.

{2) Fire in exhaust due to overrich mixture:
(a) Move mixture control to lean.
(b} Attempt to blow out fire by engine run-up,
fc) Close cowl flapa,
d) Close fuel shut-off valve to engine affected,
() Pull CO, charge (if available).

8. EMERGENCY BRAKE OPERATION,

The emergency sysiem operates the brake only.
Pressure is applied through two hand-operated meter-
ing valves on the pilots’ compartment ceiling; the left
lever montrols the left wheel, and the right lever
controls the right wheel. H it is impossible to re-
build the pressure in the service system, use of the
following procedure is recommended:

a. Manual shut-off valve ““CLOSED."

b. Selective check valve “NORMAL."

&, Check pressure in emergency accumulator: 850
to B00 pounds,
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Figure 38 - Emergency Brake Handles

CAUTION

Do not attempt to raise the accumulator pres-
sure with the hand pump,

d. Pilot; Operate throttle and rudder,
e, Copilot: Operate emergency brake control.

WARNING

DO NOT “PUMP" EMERGENCY BRAKES,
The pressure supply is limited and repeated
applications may result in complete loss of
emergency braking control, .

8. WARNING SIGNALS,

The pilot can communicate with the crew by meana
of the interphone system, phone call lamps, and the
alarm bell system., For emergency purposes, the
alarm bell should be used according to prearranged
signale which are thurou;hl'y understood by the crew.
A toggle switch on the pilot’s electrical control panel
operatesthreebellslocated, one under the navigator's
table, one on the wall above the radio operator’s
table, and one in the tail compartment above the tail
wheel boot.



18, FIRST-AID KITS.

First-aid kitsare lo-
cated on the bomb-sight
storage box in the navi-

gator's compartment, on
the wiring diagram box
on the back of the copi-
lot's seat, and on the
balkhead forward of the
lower turret,

11, ABANDONING AIRPLANE IN FLIGHT.

‘4, EBCAPE DOORS AND HATCHES., - All doors
and hatchesare quickly releasable, The side gunner’s
windows slide forward to open. Bomb doors may be
opened by either of two emergency release handles,
one at the left of the pilotand the other at the forward
end of the catwalk in the bomb bay,

b, SIGNAL.

(1) Stand by to abandon: one long ring (approxi-
mately & seconds),

(2) Abandon airplane: three short rings (ap-
proximately 2 seconds each),

g, SWITCHES, - The situation will determine
whether fuel and electrical systems should be turned
off prior to abandoning the airplane, Under normal
eonditions outside of combat Zones, the master ignition
switchbattery switches and fuel shut-off valve switches
should be turned off,
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12, CRASH LANDING.,

a, SIGNAL,
(1} Stand by for crash landing; by interphone,

(2} Abandon: four short rings (approximately
1/2 second each).

{3) Pilot should:
(a) Cut engines.
{k} Turn master switch ""OFF.""

(e} Turn battery switches “"QFF."
{d} Turn fuel shut-off valve switches "'OFF,"

b. EGRESS,

(1) All crew members will take proper stations,
remove parachutes, and fasten safety belts upon re-
celiving interphone warning,

(2) At the signal to abandon, all crew members
will leave the plane throughthe most practicable exit.
{See figure 37.)

(3} In addition to the seven standard exits, the
two side windows in the pilot’s compartment are pos-
sible exits,

{4) In case someof the exits are blocked by fire,
damage, or congestion, it may be best to make exit
through a rupture inthe fuselage, if any have occurred.
Caution i= required in thiz process to aveid fatal
cuts from metal or broken glass,

(5) I there is imminent danger of fire, all per-
sonnel should disperse at least 50 feet from the air-
plane,
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Figure 3T - Emergency Escape Routes

43



13. FORCED DESCENT AT SEA

TOP GUNNER

BOMBARDIER

NAVIGATOR
O K.

As complete svocuation of the airplane should not take
aver 30 seconds, preflight practice drills should be par-
ticipated in by oll crews whe are o moke o flight over
water, or whose operations are generally over water.

Each crew member will acknowledge the command
over the interphone.

FOR LIFE RAFTS:
FIRST DISCONNECT
0 CABLES FROM
LATCH HERE

HEN PULL THE BLUE
LIFE RAFT HANDLES
M THE RADIO
COMPARTMENT

The bombardier after mhnwhdgmg rht command,
will jettisan bombs, or bomb baoy tanks if mare than
half full, ond close the bomb bay dears. If there is not
sufficient time to release the bombs and clese the bomb
bay doors, ascertoin that the bombs are “SAFE™ and
leave the doors closed.

A complete ond careful inspection of emergency equip-
ment should be made before each long over waler
flight. Check life rofts, emergency kit bags |provisions),
and emergency radio equipment. The kit bags and
radio are stared oft of the rodio compartment,

PREPARE
FOR CRASH
LAHDING !

When it becomes evident that the airplans is to be
forced down at sea due to lack of fuel, or that an alli-
tude of ot least 1,000 feet connot be maintained, the
pilot gives warning over the interphone.

WARNING!

Thizs command must, if possible, be given while the
fuel supply is still sufficient for 15 minutes of flight.
The chonces for a suecessful londing are much greater,
if power is used.

The navigotor will determine the pesition and inform
both the pilot end the rodio operator. He will toke
with him the instruments necessary to moke simple
computatien while on life rofts.
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FORCED DESCENT AT SEA

The radie cperafor will jettison the hatch cover. Then,
when directed by the pilet, he will send on oppropriate
distress signal and position. After completing this
duty, he will bring the emergency rodio sel into the
rodie compariment.

The side gunners will jettizen the side guns as they
meke very dongerous battering roms. If there are no
side gunners, this duty should be given to other crew
mambers before flight.

RADIO |15
'STORED HERE
et

fod

A crew member appointed before flight will take the
emergency kit bags to the radio compartment.

=

(" THESE DOORS ARE (2FT
\. SMAPPED OFEN

After completing his individual duties, sach membaer
goes to the rodio comportment which is the crash
station for all but the pilat and copilet.

The pilot will direct the copilot to cut the hwo inboard
engines, if the two outheard engines ore functioning
satisfactarily, and te feather their propellers.

Both the pilol and the copilot will strap themselves in
their seats. If the side windows are to be usad as exits,
slide windows open, then close, insuring freedom of
operation. Leave them closed until after the impoct.
CAUTION! Place axe handy in event of jamming.

TAs GUNMER SHOLD
CLORE THIS Do
BEHING Hisg
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FORCED DESCENT AT SEA

48

Be sure all emergency equipment is in the rodio com-
pariment. Throw overboard ony equipment that
might come loose.

Remove tushions from seats for head protection and
toke crash poesitions. Do not take o position in the
center of the compaoriment as ball turret upper structure
makes this unsafe. Brace heod against solid structure,
if possible. Do not leave these pasitiens until plane
has come to rest as there will probobly be more than
one shodk.

%

e

=
—

All members should have life vests on, parochutes
removed, ond should hove on all extra clothing to be
worn on rafts. At night, turn off all bright intemal
lights and use only the amber lamps.

The pilot should attempt lo set the airplane dewn in
a trough, which is usually cross wind. The hweo out-
beard engines ore used for control and to fiotten the
approach. The landing gear should be wp, the flops
lewered medium, and the ignition switches cwt a foot
or 30 above the waler.

FUSELAGE IS LIKELY
TO BREAK HERE

e e
“"'"'-___'_'1-"-"'—'.;'_.—'-'—__—_—'_._

The water should be touched ot about 90 mph. Come
in as level os possible.

T

iy =i|li'lr.'|.l I, -E.. :
1+.|:I| II|'I_I;j.l.I s -

LIFE
RAFT
HANDLES

#As soon os the airplane has come to rest the predesig-
nated member will pull the life roft handles.




FORCED DESCENT AT SEA

OME HAN ASHISTS

STHERS OUT=CHELKS
To SEE ALL EMERLEMNY

EQUIFMENT TAKEMN

FIRST MAM
SUT ASFIGNED
To BRING RAFTS

UHDER (ONTRHL

During preflight drill, men should be ossigned to
evocuation duties. Eoch man thould be familior with
these so that in cose of accident alternate men con
corry on. Eoch man should know his order,

Pilot ond copilet will exit through their side windows
ar through the rodio comportment hatch. Decide
which before flight.

CAUTION!

Mo crew member should inflate his life vest uniil he
has emerged from the airplane.

. T e i
If the life roft is inflated upside down, ane man sheuld
jump into the woter and right it, If there are hondling
patches on bottem of roff, grosp them with both
honds, and with knees on bouyancy chamber, lean
bock ond prepare to be submerged for o moment.
Even the largest roft will turn over,

WARNING!

Do not jump on on inverted raft, as this will expel the air

frapped under it and righting becomes more difficult,

The rofts should be fostened together so they will not
drift apart. Once chooard the rafts a check should be
mode to locate leaks, Repair them with the kit pro-
vided in the raft. Keep oway from the airplane, if it
floats but stay in the vicinity if possible, Do not remove
wet clothing. Do not talk more than necessary; it dries
the mouth, Do not move more than necessary; it takes
enargy.

== %‘h‘ ! ——
k= 'm;'. e
o=
A signal, kit conlaining o pistel and flares is in a
waterproof sealed pocket of the life roft. It moy be
odvisable to leave the kit sealed in the podiet until o
ship 'or o plone is sighted so os fo hove dry signaol
equipment.
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14, EMERGENCY OPERATION
OF RADIO EQUIPMENT.

i, PORTABLE EMERGENCY RADIO
TRANSMITTER (Type SCR-5T8-A).

(1) GENERAL.

(a) A complete self-contained poriable emer-
gency transmitter is stowed on the right rear side of
bulkhead 6, and is provided for operation anywhere
away from the airplane, It is primarily designed for
use in a small boat or life raft, but it may be placed
in operation anywhere a kite can be flown or wheére
water may be found.

{b) When operated, the transmitter emits an
MCW signal and is pretuned to the international dis-
tress freguency of 500 kilocycles, Automatic trans-
mission of a predetermined signal is provided. Any
gearching party can “home” on the signal with the ald
of a radio compass.

(c) No receiver is provided.
{2) REMOVAL FROM AIRPLANE.

(a) I the airplane has made an emergency
landing on water, the emergency set should be re-
moved at the same time that the life raft iz removed.
The set is waterproof and will float, and it iz not
necessary to take any precautions in keeping the
equipment out of the water; however, be sure that
it does not float out of reach,

(b} The emergency set may be dropped from
the airplane by use of the parachute attached. The
altitude of the airplane when dropping the equipment
should be between 300 and 500 feet. To drop the
equipment, the following steps should be ohserved:

1. Tie the loose end of the parachute static
line to any solid metal structure of the airplane.

CAUTION

Be sure that the static line is in the clear and
will not foul,

2, Throw the emergency set out through a

convenient opening in the airplane. Parachute will
be opened by the static line,

CAUTION

Do not attach static line to any part of one's
clothing or body when throwing the equipment
through the opening.

(3) OPERATION. - Complete pperating instruc-
tions are contained in one of the bags which contain
the equipment. Complete instructions for the use of
the transmitter are also located on the transmitter
itzelf.
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b. INTERPHONE EQUIPMENT FAILURE. - In the |

event of interphone equipment failure, the audio fre-

quency section of the command transmitter may be |

substituted for the regular interphone amplifier, To
make this connection, the pilot should place his com-
mand trapsmitter control box channel selector switch

in either channel No. 3 or 4 position. Set the inter- |

phone jack-biox selector switch on the "COMMAND "
to place the interphone equipment in operation.

NOTE

When the command transmitter control box
channel selector sSwitch 5 sel in either the
No., 3 or 4 position for emergency operation
of the interphone equipment, it is not pos-
sible to establish communication with any sta-
tion or any other airplane. It is possible at all
times to resume normal command set opera-
tion by placing the channel selector switch of
the command transmitter control box in either
the No. 1 or 2 position,

£, SUBSTITUTION OF RADIO COMPASS RECEIV-
ER FOR LOW FREQUENCY COMMAND SET RE-
CEIVER. - U the low frequency receiver of the com-
mand set fails, the radio compass receiver may be
substituted, with the pilot having direct control over
the compass receiver. To complete this emergency
hook-up, the pilot must set his interphone jack-box

selector switch in the “‘COMP" position and then place |

the radio compass selector switch in the ** ANT " posi-
tion, The radio compass can then be tuned as desired.

d. SUBSTITUTION OF LIAISON RECEIVER FOR
LOW, MEDIUM, AND/OR HIGH FREQUENCY COM-
MAND RECEIVER. - In case of the failure of the low,
medium, and/or high frequency receiver of the com-
mand radio equipment, the liaison receiver may be
substituted, but the pilot will have only limited control
over ft. The pilot should first call the radio operator
on the interphone system and tell him what freguency
he desires to receive, that he is switching the inter-
phone selector switch to the “'LIAISON"' position, and
for him (the radio operator) to tune in this frequency
and maintain the setting until further advised,

&, COMMAND SET TRANSMITTER FAILURE. -In
case of failure of the command set transmitter, the
liaison transmitter may be substituted. The pilot
should first call the radio operator on the interphone
and have him adjust the lialsontransmitter to the fre-
quency he desires to use. He should then set his
interphone selector swiich to the *"LIAISON" posi-
tion and operate his microphone button in the same
manner that he did when the command set was in
pperation. When heis through using the liaison trans-
mitter, the pilot should place the interphone selector
switch in the “INTER’ position and tell the radio op-
erator to cut the liaison transmitter off, so as to re-
duce the load on the electrical system.




NOTE

When substituting one recelver for another,
such as the compass receiver for the command
recelver, the pilot must move his interphone
selector switch to the "COMMAND ' or "'LIAlI-
SON'" position, as the case may be, in order
to tranz=mit, At the end of the transmission,
he must switch back to the position of the
receiver being used, This will have to be done
every time that the pilot desires tohold a two-
way conversation.
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KEY TO FIGURE 38
| . BOMB RELEASE SWITCH GUARD

Z. BOME RELEASE SW|TCH

3. BOME DOOR CONTROL HANDLE
4. BOME DOOR SWITCH

5. BOMB RELEASE HAMDLE

G. BOMBARDIER™S LIGHT SWITCH

Figure 38 - Bomb Controls

1. BOMB CONTROLS.

a. Bombs are normally released electrically, but
can be released mechanically in an emergency, Elec-
trical control provides for individual release of bombs
either singly (selective) or continuously at prede.
termined intervals (train). Mechanical control is
dlways in ""SALVO, by operationof the bombardier’'s
release handle or by operation of the emergency re-
leaze handles. The bomb release handle has three
positions.

{1} In the "LOCK" position the bomb racks are
locked against any release of bombs except by means
of the emergency releaze handles,

{2) Inthe “SELECTIVE' positionthe bomb racks
are prepared for eleetrical release by manual opera-
tion of the release switch, or by auwtomatic cperation
through the bomb sight.

(3) The “SALVO” position, when the bomb doors
are open, mechanically releases all bombs Simulta-
neously and unarmed,

b. The bombardier's release switch, mounted on
the forward end of the control panel, operates in
either direction to energize the releazse unit solenoids
through the interval release comtrol mechanism. A
hinged guard prevents accidental operation of this
switch.

€. The interval release control unit is mounted at
the bottom of the bombardier's control panel and may
be set to provide either ""SELECT’ or “TRAIN'’ re-
lease, On airplanes serial Nos. 42-5050 and on,
four switches on the bombardier’s control panel per-
mit selectionof any external or internal rack for elec-
trical release. Two indicator lamps beside the rack
selector switches correspond to the external racks,
Two additional rack selector switches in the bomb
bay permit elemination of either right or left bomb
bay from the release circuit if bomb bay fuel tanks
are carried. Bomb release sequence is given in fig-
ure 40, Any rack or combination of racks may be
eliminated from the release seguence by turning off
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KEY TO FIGURE 24

I. AIR SPEED |NDICATOR 5. PILOT CALL 3WITCH
2. BOME RELEASE WARMING LAMP 7. PAMEL LIBHT
8. ALTIMETER SCALE ERROR 8. FHONE CALL LAMP

CARD 9. WARNING LAMP RHEQSTAT
5. BOHB DOOR WARNING LAMP 10, EXTEMSION LIGHT SHITCH
B. ALTIMETER 11, EXTERSION LIGHT

12
|3
4
15w
16a

ULTRA-VIOLET SPOT LIGHT |7, BOM3 (MTERVAL 5WiTCH
CLOCK 8. ULTRA-WIQLET SPOTLIGHT
A5H RECEIVER CONTROL SWiTCH

FREE AIR THERMOMETER 19. BOHE INDICATOR

B0MB RACK SELECTOR 0. BOME INDICATOR CONTROL
SWITCHES KNOEB

Figure 39 - Bombardier's Control Panel

the respective selector switch on the bombardier’s
control panel.

d, A bomb arming solenoid in each external rack
is controlled by a switch on the bombardier’s panel.
A red indicator lamp beside the switch is on when the
bombs are armed.

NOTE

Some B-1TF airplanes not equipped for exter-
nal racks have only two rack selector switches
and no bomb arming switch on the bombardier’s
panel. A few airplanes have no rack selector
switches on the bombardier’s panel but have
4 three-position switch in the bomb bay to turn
off either internal rack.
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e, The bomb door control handle is at the leff of
the bombardier, forward of the control panel, and
operates a double-throw toggle switch controlling the
solenoid switchesfor the bomb door retracting motor,
A lug on the side of the handle is located so that when
the door handle is in the “‘CLOSED'"' position, the
bomb release lever cannot be moved out of the “LOCK"
position.

CAUTION

If bombs are carried above the 2000-pound
bomb, they MUST NOT be released until the
D-6 shackle and adapter have been removed.
This definitely requires “SELECTIVE" re-
lease control for the 2000-pound bomb.
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Figure 40 - Bomb Release Sequence Diagram (Sheet 1)
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MAX IMUM A IRPLANE GLIDE & CLIMB ANGLES FOR BOME RELEASE

WITH WHEELS AND FLAPS UP: MAXIMUM ALLOMABLE IEDICATED
AIR SPEED 1® Z70 MPH SAFE GLIDE AMBLE |5 15-1/4%,

WITH WMEELS AND FLAPS DOMN: MAX{MUM ALLOMABLE INDICA-
TED AIR SPEED 1S I47 MPH SAFE GLIDE AMGLE 15 13-1/29,

NOTE: THE SAFE GLIDE ANGLE3 ARE BASED ON AN AIRPLANE
GRO3S MEJGHT OF 40,000 LBS WITH PONER OFF AND WikD-
HILLING PROPELLERS,

WHILE THE MAJORITY OF BOMB STATIONS WILL PERMIT RE-
LEASE OF BOMBS AT AN AMGLE WHICH WILL PRODUCE AN IN-
DICATED AIR SPEED GREATER THAN THAT DES|GNATED FOR THE
SAFE GLIDE AMGLE OF THE AIRPLAME, UMDER WD COMDIT{ONZ

SHALL THE MAXIMUM ALLOMABLE INDICATED AIR SPEED BE EX-
CEEDED,

ANGLES SHOWN ALLOW 107 FOR SAFETY. HOMEYER, ONOER PER-
FECTLY SHOOTH FLYING CONDITIONS, IF [N THE AIRPLANE
COMMANDER® S OPINION CONDITIONS WARRANT |T, THESE G)YEN
ANGLES MAY BE EXCEEDED BY NOT MORE THAN 5°,

THE GLIDE OR CLIMB ANGLE 15 THE ANGLE INCLUDED BETWEER
THE EARTH' S SURFACE AND THE FUSELARE CEMTERLINE.

THE ANGLES LISTED IN THE TABULATION ARE THE MAXIMUM AT
WHICH BOMBS MAY BE RELEASED WITH A 107 CLEARANCE ANGLE
HMAINTAINED IN THE BOMB BAY.

IIOOLB. M-33 2000LB. M-34 500LB. M-43 eerd)
GLIDE | GL IMB GLIDE [CLIME GLIDE |GLIMB
RACK NO. | STA. | 5 ¢ lanGLE onciinzid] |kt -IHEL!LIIEL.E RACK NO.| STA | awcie|ancte
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Figure 41 - Bomb Release Angles Chart
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Figure 42 - Bombardler's Gun - Left Side

2. BOMBARDIER'S GUNS,

a. Mostairplanes have two .50-caliber machine gun
insfallations, one mounted through a window on elthex
side of thebombardier's compartment. A .50-caliber
gun is also mounted in the center Plexiglas nose of
some airplanes. In some airplanes ball and socket
mounts are incorporated in the nose, side, and top
windows for insertion of a .30-caliber machine gun.

b. On B-17G airplanes a type A-16 chin turret
with two .50 calibre machine guns is mounted below,
and is remotely controlled from, the bombardier’'s
compartment.

3. INTERPHONE,

Two interphone jack boxes are on the right side of
the compartment. Operating instructions are given
in section I, paragraph 10,

4. OXYGEN.

The oxygen regulator and indicator panel are om
the right wall of the compartment. Operating instruc-
tions are glven in section I, paragraph 9.

5. BOMB-SIGHT WINDOW
DEFROSTER,

A control knob in the floor
in front of the bombardier’s
seat controls the flow of air
to the bomb-sight window.
Push forward to shut off the
flow of air; pull aft to allow
air to reach the bomb-sight
window. Selectionof hot and
cold air is made by the pilot,

KEY TO FIGURE 43

I. INTERPHOME JACKBOX . WINDSHIELD ANTE-ICER

2. BLIDE BOMBING ATTACH- PUMF SWITCH
MENT STATIC PRESSURE §. ANTI=ICER ALCOHOL
SELECTOR SWITCH FLOW YALVE

3. WINDSHIELD WIPER CONTROLS 6. OXYGEM [MDICATORS

Figure 43 - Bombardier's Compartment - Right Side

6. WINDSHIELD WIPER AND ANTI-ICER.

Anti-icer and wiper controls for the bomb-sight
window are on a panel at the bombardier’'s right.

2. A toggle switch regulates the wiper motor
“OFF,” “S8LOW,” or ““FABT.” A circuit breaker
protecte the circuit in case of an overload.

b. An “ON-OFF"' switch controls the alcohol and
flow is regulated by a needle valve.

CAUTION
Do not operate the wiper on dry glass.

7. BOMB-SIGHT HEATING PAD.

Most airplanes are equipped with an electrical
bomb-sight heating pad which may be plugged into the
bombardier’s suit heater receptacle,

Figure 44
Bombardier's SBeat
Adjustment




SECTION V

NAVIGATOR'S
COMPARTMENT

4. OXYGEN.

The oxygen regulator is on the wall above the nawvi-
gator’s table. Refer to section I, paragraph 9,

3. HEATING AND VENTILATING INLET.

The inlet beneath the bomb-sight storage box is
equipped with a push-pull knob for regulating the flow

KEY TO FIGURE 45

l. BRIFT METER 5. APERIODIC COMPASS

2. FUSE BoX 6. PAMEL LIGHT

3. HEATING AMD VENTILATING 7. PAMEL LIGHT SWITCH
QUTLET B. FIRE EXTIMNGU ISHER

L. BOMB SIGHT STOWAGE BOX 9. SWIT HEATER OUTLET

Figure 45 - Navigator's Compartment
Right Rear Corner

1. LIGHTING.

A dome light and switch are in the ceiling of the
compartment, A panel light and switch are above the
navigator's table on the aft wall, The navigator's light
15 on the wall directly over his table; the switch is on KEY TO FIGURE 48
the base of the lamp,

I. MAYIGATOR'S TABLE

i, FIRE EXTINGUISHER. 2: DRIFT METER MASTER SWITCH
; : 3. RADID COMPESS INDICATOR
A hand COg fire extinguisher is clipped to the aft 4, ASH RECE|VER
wall of the compartment to the right of the door, 5. DRIFT METER

3. INTERPHONE.

The interphone jack boxisbetween the radio com-
pass control box and the map case, Operating instruc- /
tions are given in section I, paragraph 10. Figure 46 - Navigator s Equipment
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KEY TO
FIGURE u7

l. TURIHG CRANK

2, CONTROL INDICATOR
LAMP

3. BAND SELECTOR
SWITCH

H. RADIO COMPASS
GONTROL UMIT

5. YOLUME CONTROL

6. LIGHT CONTROL
SWITCH

7. TUNING METER

8. LOOP CONTROL
SWITCH

8. RADIOD COMPASS
POWER SWITCH

[0. INTERPHONE
JACEBOX

[ F. COMTROL PUSH
BUTTON

|2, MAP CASE

‘13, PANEL LIGHT
SWITCH

%, PANEL LIGHT

15, RADIO COMPASS
RECEIVER

16, NAYIGATOR'S
TABLE

Figure 47 - Navigator's Communications Controls

of air. Pushto open and pull to close, The selection
of hot or cold-air is made by the pilet.

6. DRIFT METER MASTER SWITCH.

A master switch for the drift meter is below the

edge of the navigator's table near the ash receiver on
the front forward corner,

7. RADIO COMPASS RECEIVER.

a. The radio compass receiver is above the navi-
gator’s table and may be remotely controlled either
from the pilot’s compartment ceiling or from the con-
trol unit on the navigator's table. Operation of the
radio compass receiver is the same for the navigator
as for the pilot. Refer to section I, paragraph 2.

b. The bearing indicator is mounted beneath the
forward inboard corner of the navigator's table and
its dial may be seen by lifting the cover on the table.
The loop antenna is remotely conirolled from the
radic compass receiver,
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8. APERIODIC COMPASS.

The navigation compass is on the right side of the
compartment, below the bomb-sight storage box.

UNSCREW TO
ADW. BAGK HESTL

3!
SAFETY 3
STRAP BRACKET———

UNSCREW TO i
ADJ BACK REST e

—

F ADJUSTMENT PLUNGER
,Aff /4L ADJUSTMENTS

SUPPORT—
TS 1o et
3 SPINDLE
SET SCREWS—
FLOOR

Figure 48 - Navigator's Seat Adjustment




SECTION VI
_UPPER TURRET:

l. GENERAL.

i, Elevation of the guns is controlled by lifting or
d&pressmg the hand control grips, the direction cor-
responding to the direction of the handgrip motion
about the horizontal axis,

KEY TO FIGURE uyg

I . DEADMAM SWITCH
1. RANGE KNOB

3. HAND GRIP

Y, AMMURITION BOYX

5. AZIMUTH HANDCRANK

€. TROUBLE LIGHT
SWITCH

7. TROUBLE LIGHT

Figure 49 - Upper Turret Controls

b. Rotation of the turret is obtained by turning the
handgrips about the vertical axis. The range knob is
mounted between the grips, so that the gunner rests
both thumbs on this knob while holding the grips in the
palms of his hands, This knob sets the range in the
computing sight.

. The hydraulic power unit furnishes the mechan-
ical power for rotating the turret and elevating the
guns.

d. A gun firing switch is mounted tothe rear and
at the upper end of each handgrip. The two firing

KEY TO FIGURE 50

1. GUN ZIGHT

2. SIGHT LIGHT RHEQSTAT
CONTROL

3. BIGHT SWITCH

Y. GUM CHARGIMG HAMDLES

Figure 50 - Inside Upper Turret
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switches are connected in parallel so that either
switch can be used tofire the guns. Deadman switches,
one on each grip, are connected inparallel so that the
gunner ¢an operate the turret when either hand rests
on & grip. The deadman switch is provided so that the
power circuits of the turret will be opened and all tur-
ret motion and firing of guns will be stopped when the
gunner s hands are removed from the grips.

X N ._
OO OO® O

KEY TO' FIGURE 5|

[+ RAMGE KNOB 5. DEADMAN SWITCH

2. TROUSLE LIGHT SWITCH 6. OXYGEN FLOW CONTROL
3. TROUBLE LIGHT 7. OXYGEN MASK FITTING
4. HAMD GRIP 8. ELEVATION HANDCRANK

Figure 51 - Upper Turret Interior

2. PREFLIGHT CHECK.

3. Allow hydraulic units and sight to warm up at
least 5 minutes hefore take-off,

b. Engage power clutches,

¢. See that hand cranks are disengaged. (Do not
disengage until after power cluiches have been en-
gaged.)

d. Feed ammunition just up to the guns.

o

Move main gun switch to ““ON"" position,
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I

Place sight switch in "““ON"" position.
E. Close deadman switches on handgrips.

h. Check response of azimuth and elevation mech-
anisms by manipulating the handgrips.

i, Turnrange knob and observe that reticles move
in response.

j» Adjustreticlelight to approximately the desired
brilliance.

3. TURRET OPERATION.

12

Charge guns by pulling each handle twice.
b. Turn on gun selector switches,

c. When target iz sighted, set in target dimension
on sight.

d. Turn hand controls so that reticles frame the
target.

e, Adjust range knob until reticles frame thetarget,
f. Press either firing switch.

g. After ammunition has been used, charge guns
at least twice to clear out live shells,

h. Whenthe turret is not being used, turn it so that
the guns point aft and are parallel to the center line of
the alrplane.

i. Inevent of powerfailure, the turret may be con-
trolled by the azimuth and elevation hand cranks., It |
is not possible to track a target with the hand cranks,
but they may be used for approximate positioning of
the turret and guns.

i To use the hand cranks:

Ewltch —

2 Right Hend Gun
Seleclor Switch

2 Laft Heng Guin
Sefectar Switeh

Figure 52 - Upper Turret Switches



(1} Engage azimuth and elevation hand cranks.
(2) Disengage power clutches,

(3) Move turret and puns into desired position.
(4) When finished, reengage power clutches,

(5] Be sure to disengage hand cranks before op-
erating power motor again.

4, ADJACENT EQUIPMENT.

a. LIGHTING. - A panel light and switch are on
the wall of the compariment to the left of the turret.
A trouble light and switch are inside of the turret; on
the right side looking aft.

b, INTERPHONE. - An interphone jack box is on
the wall of the compartment to the left of the turret.
Operating instructions are given in section I, para-
graph 10,

¢. OXYGEN,

(1) An A-12 demand oxygen regulatoronthe right
wall of the compartment is part of the main oxygen
system and is operated as instructed in Section I,para-
graph 9. A continuous flow regulator, type A-9 is in-
side the turret, on the: right side looking aft, and is
connected to a separate supply cylinder attached to
the turret,

| Fual TranaTar
Pgeg Swlica

2 Task Selector
nlves

g — = —

-\-\h

- 1
Figure 53 - Fuel Transfer Controls

(2) To use A-9A regulator, attach mask hose to
regulator and open the manually operated valve until
indicator points toaltitude at which airplane is flying.
If valve vibrates off setting, tighten packing nut.

(3) The turret supply cylinder can be refilled
from the main supply system.

d. FUEL TRANSFER CONTROLS. - Two fuel
transfer valwvesand the transfer pump switch are below
the door leading to the bomb bay. Refer to section I,
paragraph 4., for operating instructions,

e, HYDRAULIC EQUIPMENT. - The hydraulic
pump panel, accumulators; fluid tank, and servieing
valves are at the right side of the compartment. Refer
to section I, paragraph 3,

Salmetive Chetk Yalw
EBerpal Positash

GRHDE FRETTERE TEP
TORSET SuEaia FagH
e BT R TR PR T
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—F e (1,7 W) CALIALE
PIAE OREGINAT (g
WITHIN WRITE ERELE

ey

Figure 55 - Top Gunner’'s Armor Protection
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1. LIGHTING.

a, The step light at the forward end of the catwalk
iz operated by a switchon the forward wall of the radio
compartment, to the right of the door,

b. Two dome lights, one on either side of aft end

of the bay, are operated by switches on the aft bulkhead
to the right of the door,

KEY TO FIGURE 58

|. EMERGENCY BOME RELEASE Z. BOME DOOR HAND
CRANK COMMNECTION 3. HOSE TO FUEL TRAMSFER
PUMP %, STEP LIGHT &, CATWALK

Figure 56 - Forward End of Catwalk - Bomb Bay
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SECTION VII
BOMEB BAY

2. OXYGEN.

The oxygen regulator ison the aft wall of the bomb
bay to the left of the door.

3. EMERGENCY EQUIPMENT.

a, Ahand erank eonnection for manual operation
of each main landing wheel is on the forward wall of
the bomb bay.

b, A hand crank connection for manual operation
of the bomb bay doors ls on the step at the forward
end of the catwalk.

€. An emergency bomb release handle is also on
the step at the forward end of the catwalk and i= pro-
tected by a hinged guard.

Figure 57 - Bomb Rack Selector Switch - Left Side




d. For use of emergency equipment, refer o sec-
tion IIL

4, BOMB RACK SELECTOR SWITCHES.

Two switches, one on each side of the bomb bay,
are used in conjunction with the rack selector switches
onthe bombardier’s control panel, When either switch
iz "OFF," electrical release of bombs or fuel tanks
from that rack is impossible.

5. HAND TRANSFER OR REFUELING PUMP.

A hand pump mounted on the aft bulkhead of the
bomb bay may beused to transfer fuel in case of elec-
trical power failure or may be attached to a main
landing gear shock strut and used as a refueling
pump. (See figure 60.)

Figure 58 - Bomb Bay - Left Side, Aft

6. AUXILIARY WING FUEL CELL
SHUT-OFF VALVES.

Remote control handles, operating shut-off valves
in the lines from each group of outer wing fuel cells,
are mounted below the door at the aft end of the bomb
bay. Refer to section I, paragraph 4., for operating
instructions.

NOTE

In =ome installations these wvalve controls are
in the radio compartment.

1. RELIEF TUBE.

A relief tube is located behind the dome light in
the left bomb bay.

Figure 58 - Auxiliary Fuel Tank
Shut-Off Valves

KEY TOD FIGURE &5a

OXYGEM INDICATOR 5., PORTABLE OXYGEN
PANEL UNIT STORAGE

OXYGEM REGULATOR BRACKET
RELIEF TUBE 6. OXYGEN MASK
PORTABLE OXYGEN CONMECT | OM
UNIT RECHARGER T« HAND FUEL PUMP
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SELECTOR VALVE

BOMB RACKS

CATWALK TRUSS

PUMP HODSE

EMERGENCY HAWD TRAMSFER
OR REFUELING PUMP

PIN

o N 4= b RS —

TO ELECTRIC TO BOMB BAY TANK
TRANSFER PUMP OR

HAND TRANSFER PUMP

ALTERMATE MOUNTING OF PUMP
FOR GROUND USE

TO FUEL SUPPLY

INSTRUGTIONS

TO TRANSFER FUEL FROM RIGHT TO LEFT, REMOVE ELECTRIC PUMP
HOSE FROM SELECTOR VALVE AND COMNECT HAND PUMP HOSE AS SHOWN.
REVERSE THE HOSES FOR OPPOSITE TRANSFER.

NOTE- TURN HAND PUMP HANDLE CLOCGKWISE ONLY, FUEL FLOW |5
IN AT BOTTOM AND OUT AT TOR

TO REFUEL WITH PUMP N THE BOMB BAY POSITION, CONNECT THE
TOP HAND PUMP HOSE TO THE SELECTOR VALVE, SET TO DESIRED TANK
POSITION. LEAD BOTTOM HOSE TO AUXILIARY SUPPLY.

TO REFUEL WITH PUMP MOUNTED OM LANDING GEAR, CONNECT BOT-
TOM HOSE TO AUXILIARY SUPPLY AND LEAD TOP HOSE TO FUEL TAMK
FILLER NECK. [USE GOVT SUPPLIED HOSE).

Figure 60 - Hand Fuel Pump Operation
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KEY TO FIGURE &l

RAD IO QPERATOR'S LIGHT 8. ASH RECEIVER

RAD IO OPERATOR'S TABLE 9. LIAISON TRAMNSMIT-
« LIGHT SWITCH TER MASTER 3WITCH
LIATSON SET RECEIVER 10, LOCAL "OFF-OR®
ALARM BELL SWITCH SCR-535
PHOME CALL LAMP 1. RADIO SET SCR-535
TRANSMITTING KEY CONTROL 80X

el G LN S £ 3 =
-

Figure 61 - Radio Operator’s Table and Controls

1. LIGHTING.

& lamp above the radio operator’s table is oper-

| aled by anadjacent switch, A similar lampand switch

SECTION VIII

RADIO
COMPARTMENT

are in the aft end of the compartment above the liaizon
transmitter. Another lamp and switch are on the side
wall to the left of the radio operator’s seat.

2. EMERGENCY EQUIPMENT.

@, A fireextinguisher ison the forward wall of the
compartment to the right of the door.

b. Two life raft release handles are on the ceiling
of the compartment, just aft of the top hatch on the
right side.

¢. Four red emergency releasehandlesare located
along the edge of the top hatch.

d, Analarm bell iz onthe forward wall of the com-
partment above the radio operator's table.

g. Two hand cranks and two crank extensions for
manual operation of the wing flaps, bomb bay doors,
landing gear, tail gear, and engine starters are clipped
to the aft wall of the compartment, above the trans-
mitter tuning units, For use of hand eranks refer to
section II.

3. OXYGEN CONTROLS,

Oxygen putlets are provided for the radio operator
and for each of the two auxiliary ¢crew members. Re-
fer to section I, paragraph 9., for instructions.

4, HEATING AND VENTILATING INLET.

The inlet is on the floor of the compartment, to the
left and aft of the radio operator’s seat. Push the knob
to close; pull, to open. Selection ofhot or cold air is
controlled by the pilot.

5. INTERPHONE CONTROLS.
The radio operator's interphone jack box is on the
left side wall. Two additional jack boXesare provided

in the compartment for other crew members. Refer
to section I, paragraph 10., for instructions.

65



6. COMMUNICATIONS EQUIPMENT.

a. The communications equipment consists of the
following:

Command set SCR-2T4-N
Liaizon set SCR-287-A
Radio compass set SCR-260-G
Interphone equipment RC-36

Marker beacon equipment RC-43

Radio altimeter SCR-518-A
IFF radic set SCR-535-A

KEY TO FIGURE &2

|, COMMAND TRAMSMITTERS
2. COMMAND RECEIVERS
8, AMTEMNA RELAY CONTROL BOX

Figure 62 - Command Radio Installation

b. COMMAND RADIOQ. - Two command radio trans-
mitters and three receivers are mounted on the right
side of the compartment on the forward bulkhead.
They are controlled by remote control units on the
ceiling of the pilot’s compartment. The transmitters’
dynamotor and modulator are on the floor in the for-
ward right corner of the compartment. The receiver’s
dynamotors are mounted on supports behind the
receivers,
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KEY TO FIGURE &3

[. LIAISON AMTEWNA TUMING UNIT
2. LIAITSON TRAMSMITTER
3. TRANSMITTER TUMING UNIT

Figure 63 - Liaison Radio Installation

¢. LIAISON RADIO. - The liason transmitter is
installed on the left side of the aft bulkhead, The
receiver is on the radio operator’s table. The dyna-
motor is on the left rear side of the aft bulkhead, in
the ball turret compartment. Twoantennias are avail-
able for use with the liaison sel. One employs the
skin of the airplane, with the lead-in attached to the
change-over switch on the left side wall., The other
is the trailing antenna which is also attached to the
change-over switch. The trailing antennz reel isoper-
ated electrically from a control box to the right of the
change-over switch,

ji_, RARIO SET, SCR-518-A (HIGH-ALTITUDE
ALTIMETER). - Radio set S3CR-518-A consists of a



complete set of apparatus for determining the height
of the airplane above the ground, Tt is operative over
an altitude range of 0 to 20,000 feet, and it will work
gatisfactorily up to 30,000 feet, before the indications
become erroneous. Operation of the set does not de-
pend upon barometric pressure. It indicates altitude
of the aircraft above the terrain below the airplane,
and has no reference to sea level, If the aircraft is
flying over broken country, more than one peak will
appear on the indicator, the highest one representing
the ohject closest to the airplane,

(1) Place the power switch In the “‘ON’’ position.
This energlzes all parts of the set except the auto-
matic volume control which is controlled by a separate
switch. A pilot lamp at the lower center of the con-
trol panel should light, indicating that the power is on.

(2) As the tubesreach their operating conditions,
the eircle traces, and indicating lobes appear on the
screen of the indicator. During the first few minutes
of operations the indications will be unsteady,

KEY TO FIGURE 64

|« LIAVTSON TRAHSMITTER
2. ANTEMNA CHAMGE-OYER SWITCH
3. TRAILING ANTEMMA REEL CONTROL

Figure 64 - Radio Compartment - Left Side

KEY TO FIGURE &5

l. SEAT FOR AUXILIARY CREW 5. HAMD CRANKS

2. FREQUENCY METER 6. CRANK EXTEM3ION FOR

3. TRANSMITTER TUNING BOME DOORS AMD FLAPS
UNITS 7. DOOR TO BALL TURRET

4. STARTER CRANKE EXTEWSION COMPARTMENT

Figure 65 - Transmitter Tuning Units

(3) Turn the ““CIRCLE SIZE’' control knob until
the two circle traces on the indicator screen are ad-
justed to the required diameter for readings. The
proper size occurs wheneach cirele is just vizible as
a luminous green ring on the gray background, just
beyond the outer circumference of its dark calibrated
geale ring.

(4) Turn the “RECEIVER GAIN’’ control to ad-
just the lobe readings for clearest legibility on the
indicator screen. Maximum receiver sensitivity may
beused at the higher altitudes and less than maximum
sensitivity may be reguired at the lower altitudes,
The recelver gain control must be adjusted in con-
junction with the automatic volume control switeh for
maximum lobe legibility on the altimeter scale in
accordance with the following paragraphs,
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(5) USE OF AUTOMATIC YVOLUME
CONTROL AT LOWER ALTITUDES.

{a) The automatie volume control improves the
performance of the radio set at altitudes below 2000
feet and should only be used for reading up to 2000
feet, With the AVC switch on, receiver sensitivity is
reduced but is automatically increased with altitude
up to about 2000 feet. Overloading of the receiver is
thus prevented at the lower altitudes.

{b) For operation when descending below 2000
feet:

1. At any altitude above 1000 feet, throw AVC
switch on,

2. Adjust ‘‘RECEIVER GAIN'' control until
the initial lobe appearing at zero on the 2000-foot
scale is the proper height.

3, The reception lobe giving the altitude read-
ing on the 2000-foot scale should now remain approx-
imately constant in size as the ground is approached.

(6) USE OF AVC AT HIGHER ALTITUDES. - The
AVC switch must be turned off, when the equipment is
operating at altitudes above 2000 feet, as the AVC
would otherwise impair the receiver sensitivity in
certain sections of the higher-altitude ranges,

(7) Starting fromzero and reading in aclockwise
direction, read the counterclockwise edge of each lobe
on each circle trace, (I the lobe is on the top of the
dial, read to the left edge, and if it is at the bottom of
the dial, read the right edge.)The first lobe {(or index
lobe) appedrs at the zero calibration on each scale,
The second lobe (reflection lobe) indicates the altitude
above terrain.

(@) On each scale (inner and outer), the index
lobe will appear at the zero calibration. The second
(reflection lobe) on each scale indicates the absolute
altitude of the aircraft.

() The inner circle is merely a vernier on the
puter circle. On the outer circle, it is possible to
read to within 250 feet. If greater accuracy is re-
quired, the inner scale reading must be taken into con-
sideration, as follows: Read the outer scale to the
next lower even thousand {4000, for instance). Read
the inner scale, If the reading of the inner scale
should be 750 feet, the actual altitude of the alrcrafi
is then obtained by adding the readings of the two
gcales; 4750 feet. The inner scale can, with practice,
be read to within 25 feet.

(c) If the zero lobes have shifted away from
zero, correct readings may be obtained by adding the
amount of zero shift, i the shift is to the left of zero,
and by subtracting the amount of zero shift, if the shift
i= to the right, from the reading of altitude which was
obtained by following the procedure outlined in the pre-

ceding paragraph.
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7. FREQUENCY METER.

A portable [requency meter for use with any radio
is carried in each airplane. No provision is made for
stowage, so the unit is usually strapped to the support
of the rear auxiliary seat in the radio compartment.

Figure 66 - Radio Compartment Gun
8. RADIO COMPARTMENT GUN.

In some airplanes a single .50-caliber flexible
machine gun is mounted on a yoke in top of the radio
compartment to fire through the top hatch opening.
The yoke slides on rails from stowed tofiring position.

8. CAMERA PIT.

a, Camera equipment is installed in the pit under
the floor of the radio compartment accessible door,



Provision is made for three alternate installations as
follows:

Type T-3A Installation:

Camera Type T-3A
Camera mount A-GA
View finder A2
Filter A-3
Shutter induction coil

Type K-3B Installation:
Camera Type K-3B
Camera mount A=
View finder A-2
Intervalometer
Magazine A-1A
Filter A-ZA

KEY TO FIGURE 67

I WING FLAP HAND CRANK . VIEWFINDER APERTURE
CONMECT | ON 5. CAMERA OPERATOR'S SEAT
2, PROPELLER ANTI-~ICER 6. CAMERA DOOR
PUHPS 7. INTERYALLMETER POWER
. CAMERA DOOR CONTROL HMAMDLE RECEPTACLE

Figure 67 - Camera Pit

Type E-TC Installation:

Camera Type K-TC
Camera mount A8
View finder A-2
Filter A-d

b. The type A-2 view finder may be installed for-
ward of the camera. The bracket assembly usedto
support the intervalometer isstowed on the right side
of the camera pit. The intervalometer is stowed on
the right side. A direct current power receptacle for
the intervalometer is installed on the right side of the
pit and a connection to the vacuum system is provided
on the laft side.

£, The double camera doors (figure 67} and the
view finder door are hinged in the bottom of the fuse-
lage and are operated by a lever located on the floor
at the operator’'s seat,
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SECTION IX
BALL TURRET

KEY TO FIGURE 70

[. ELEVATION HAMDCRANK 6. SPOT LIGHT

2. HAND CONTROL GRIP 7. ELECTRIGAL SWITCH BOX

3. FIRING SWITCHES 8. GPOT LIGHT CONTROL SWITCH
4. OXYGER REGULATOR 9. GUM SELECTOR SWITCHES

5. BAZIMUTH HAMDCRANK 10. ELEYATION POWER CLUTCH

Figure 70 - Interior of Ball Turret

1. GENERAL.

a. A Sperry ball-type power turret, equipped with
twin .50-caliber machine guns, is installed in the bot-
tom of the fuselage aft of the radio compartment.

b. A hydraulic unit provides power for driving the
turret in azimuth and elevation.

T0

¢, Thehand control and limit unit controls the out-
puts of the azimuth and elevation hydraulic systems.
A pair of handgrips controls the motion of the turret
in azimuth and elevation. Each handgrip has a firing

switeh on the top end.

d. Theswitch box controls distribution of the elec-
tric power to the wvarious units in the turret. The
terminal block in the top left end of the box has con-
venient posts for connecting the leads of the gunner s
head set and microphone,

2. ENTERING THE TURRET.

CAUTION

Do not attempt to rotate the turret in elevation
while the airplane iz on the ground. No crew
member shall be in the turret during landing
or take-off and the guns of the terret shall
be in the horizental position pointing aft.

Figure T1 - Loading Ball Turret
Ammunition Boxes




2. Remove ammunition box cover and load. Push
ammunition down to the guns,

b, Remove elevation hand crank from its clip and
attach it to shaft. Be sure that the hand brake (fig-
ure 72) is locked.

¢, Move elevation hand clutch to "IN’ position, I
may be necessary to loosen hand brake and rock hand
crank back and forth before hand eluteh ean be moved
to “IN"" position,

d. Move elevation power clutch to ““OUT" position
using cluich handle; then, replace handle in its elip.

. Loosen elevation brake slowly while holding
elevation hand crank firmly,

f. Turnelevation hand crank indown direction until
turret revolves to low limit of elevation (-80 degrees),

g. While holding elevation hand erank, open turret
door, reach inside, and move elevation power clutch
to ““IN'" position,

h, Move elevation hand clutch to *“OUT"" position,

remove hand crank, and replace it in its clip,

KEY TO FIGURE 72

I - ELEYATION HAMDCRANK 3 - ELEVATION HANDBRAKE I, Enter turret, Close door securely. Be sure
door handles are pushed all the way up and that the

2 = LUG WRENCH 4 - ELEVATION HANDCLUTCH

Figure 72 - External Manual Controls

—
KEY TO FIGURE 73 . k

l. ELECTRICAL SWITCH Box

2. SPOT LIGHT SWITCH
3. GUNNER'S SEAT
Y. RAMGE FOOT PEDAL

5. HEADSET AND MICROPHONE
LEADS

6. TURRET FRONT WINDOW
T« FOOT REST
8. CHARGIMG MANDLE

9. TURRET HAND CONTROL
AND LIMIT UNIT

10, ELEYATOR POWER CLUTCH

Figure T3
Ball Turret, Top View
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I Mierophons
Push-to-talk Button

2 Right Hand
Heal Reat

3 Gurnar's Seat

K Rignt Hamd Gun
Charging Hasdle

Figure T4 - Inside Ball Turret

turret door is locked before turning main power and
e ]
sight switches “ON,

3. PREFLIGHT CHECEK.

Turn power switch “'ON,"’

I

-

Turn sight switch “ON."

¢. Check response of azimuth and elevation mech-
anisms by manipulating the hand controls,

WARNING

Be sure that the guns are not driven down into
the ground.

d. Adjust reticle light on sight to desired bril-
liance (approximately).

e. Work range foot pedal and observe U reticles
move in response.

f, Lift each gun cover plate and pull ammunition
down, feeding first shell by hand into magazine of gun;
then, close gun cover plates.

T2

4, OPERATION.

a. Load ammunition boxes, (See figure 71.) Enter
turret.

Turn on power switch.

Turn on sight switch.

5 o

Charge guns by pulling charging handles twice,

Turn on fire selector switches,

o

. By means of hand controls track the target,

E. Operate range foot pedal until reticles frame
the target,

h. Close either firing key.
i, When ammunition is used up, charge guns at

legst twice to be sure that no live shells are left in
the guns.

8. INTERPHONE.

A press-to-talk switch for inter-communication is
located just in front of the gunner's right footrest,

6. SUIT HEATER.

A rheostat control is provided for use with the gun-
ner's heated suit. It is located on the underneath side
of the seat and is adjusted to obtain the desired tem-
perature in the suit,

7. OXYGEN.

An oxygen regulator isprovided on the insideof the
ball turret on the right side. Refer tosection VI, para-
graph 4,c., for operation. Oxygen is supplied from the
auxiliary cylinder above the turret. When the supply
of this auxilizry cylinder is exhausted, it can be re-
newed from the airplane’s main supply system.

8. ADJACENT EQUIPMENT.

a. LIGHTING. - A dome light in the ceiling just
aft of the turret support isoperated by a switch to the
right of the door to the radio compartment.

b. EMERGENCY RADIO - SCR 578. - Some air-
planes are provided with a completely independent
emergency radio which is carried on the right rear
side of bulkhead & beside the ball turret. Refer to
section III, paragraph 14,, for further instructions,

c. FIRST-AID KIT. - A first-aid kit is clipped to
the aft side of the bulkhead between the ball turret
compartment and the radio compartment to the left of
the door.

e —



LRmOR - PROTECTS BALL
TEAAET GUNMER FRONW
U5, W30, GERMAN 312,
ITRLIAA & JAPARESE
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FIRE ODRIGINAT ING
WITHIN WHITE dALAS.

SI0E VIEW

ikl VIEW

Figure 75
Ball Turret Gunner's
Armor Protection
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SECTION X

SIDE GUNNER'S 'f“
COMPARTMENT '

1, LIGHTING.
The dome light switch is aft of the entrance door.

2, INTERPHONE CONTROLS.

Interphone jack boxes are provided for both gun-
ners, Refer tosection I, paragraph 10, for operation.

4. SUIT HEATER OUTLET.

Rheostats control the temperature of the gunners’
heated suitz, They are adjusted to obtain the desired
temperature in the suits.

4. OXYGEN.

Oxygen regulators and portable oxygen units are
provided for each side gunmer. Refer to section I,
paragraph 9., for instructions.

—

KEY TO FIGURE 76

. PORTABLE OXYGEN UMIT 2. OQRYGEN (NDICATOR PANEL 3. MACHINE GUN, STOMED i

Y. ARMOR PLATE 5. AMMUNITION BOX

Figure TG - Right Side Gun Stowed

T4

5, EMERGENCY EQUIPMENT.

d. FIRE EXTINGUISHER. - A carbon tetrachloride
fire extinguisher is attached to the forward side of
the bulkhead aft of the main entrance,

b. EMERGENCY RELEABSES. - Each side window
has an emergency release bar on the forward side of
each window, To open the window, jerk the barfor-
ward. There are no catches to be released. The main
entrance door also has an emergency release handle.

6. GUN OPERATION.

To prepare the machine guns foraction, remove
the straps {figures 76 and T7) and swing the guns into
position,

Figure 77 - Side Gunner's
Armor Protection



1. ENTRANCE.

There are two ways of entering the tail gunner’s
compartment: one from the tail wheel compartment
through a small door in the bulkhead, and one from
the outside through a side door. The latter is used
for emergency exit, and is equipped with an emergency
release handle.

2. LIGHTING,

A dome light and switch are located above the gun
handles behind the armor plate.

KEY TO FIGURE 78

I« AMMUNITIOM BOXES 2.
4. KNEE PaADS Y. TAIL GUNNER'S SEAT
INTERFHONE JACKBOY

ARMOR PLATE

e = _%,_—-—

SECTION XI —
TAIL GUNNER'S __
COMPARTMENT -

—anl

3. INTERPHONE.

The jack box is on the right side of the compart-
ment looking aft above the aft end of the ammunition
box. Refer to section I, paragraph 10,

4. OXYGEN.
Two oxygen regulators are provided, one on each

side wall. Refer to section I, paragraph 9.
9. SUIT HEATER OUTLET.

& rheostat centrol, provided for use with the gun-
ner’s heated suit is adjusted to obtain the desired
temperature in the suit,

Figure T8 - Tail Gunner's
Compartment

Figure 79 - Tail Gunner's
Compartment Door

§ EMERGENCY
BELELLE

7
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Figure B0 - Tail Gunner's
Armor Protection

)

" Figure Bl - Tail Gunner's

{1

Seat Adjustment

PULL HAMDLE T0
TILT SEAT,
(3 POSITIONS]

PULL HANDLE TD -
MOVE SEAT FORE B AFT,

|6 POSITIONS]




