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FOREWORD

The information in this PB4Y-2 Flight manual will serve to give
you, the pilot, a review of the operations of the various systems
in the airplane. The extra time you give to familiarize yourself
with the operating systems may prove to be a valuable asset

when a difficult situation arises.

Your PB4Y-2 airplane, like any other well designed equipment,

requires intelligent handling. A thorough knowledge of essential

facts, gained by review, will help you in all of your operations.
G A P



This document contains information affecting the national defense of the United States within the meaning
of the Espionage Act, US.C. 50: 31 and 32. Its transmission or the revelation of its contents in any manner
to any unauthonzed person is prohibited by law.

Information contained in this publication is préeliminary anly, and is for the exclusive use of Consolidazed Vuleee
Aircralt Corporation personnel. It may be superseded by official information issued in A.AF. Technical Orders
and for Burcau of Aeronautics Airplane Service Changes and/or Technical Orders and Notes. In all cases,
A A F, Technical Orders and for Bureau of Acronautics Airplane Service Changes and /or Technical Orders
and Notes shall be the final authority.
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14.
15,
16.
17.

8.

19,
20,
21.
22,
23.
24.
25,
26,

Direction Indicator

Magnetic (-ompass

Radio Altimeter

Radio Altimeter Indicating Lights
Instrument Panel Light Bheostat Switch
Radio Altimeter Limit Switch

Radio Compass

Uitra-Violet Instrument Panel Light
Froo Air Temperature Indicator
Gyro Indicator Caging Control

Gyro Indicator

. Qyro Horizon

Bomb Door Indicating Lights
Bomb Release Indicating Light
ZA Indicator

Radio Altimeter

Clock

Map Reading and Trouble Light
Pilot's Directional Indicator
Tachomeatars

Propeller Limit Indicating Lights
Automatic Pilot

Head Temperature Gauges

Fuel Pressure Gauges

Air Spead Indicator

Throttle Levers

27. Manifold Pressure Gauges

28,

Mixture Controd Levers

EORRSUBNELEURNEES

LEGEND FOR FIGURE 1

Fuel Flow Indicators

Qil Temperature Indicators

il Prassure Gauges

Carburator Air Control Handle
Bomb Bay Booster Pump Switch
Hydraulic System Pressure Gauge
Rate of Climb Indicator
Automatic Pilol Trim Indicators
Filot's Directional Indicator

Oil Dilution Swilches

Turn and Bank Indicator
Microphona Button

Altimater

Flap Positior Indicator

Marker Beacon Indicator Light
Pitot Heat Switch

Automatic Pilot Oil Pressure Gauge
. Fast Feathering Pump Circuit Breaker

Resot

. ALS.GL Antenna Macelle Position |ndicator

. Cowl Flap Switches
. Brake Pressure Gauges

Hydraulic Booster Pump Switch

. Anti-lcing and Cabin Heat Switches

Propeller Governor Switches

. Supercharger Switches
o,
85,

Throttle Lock Control Knob
Brake Pedals

73.
74,
75
76,
Tr.
i
79,
&,

a1,
B2,

83,

SEESBEIRERARTBERIS

Starter Switches

Primer Switches

Booster Pump Switches
Propeller Anti=lcing Switch
Pilot's Control Wheel

CO Indicator Warning Light
External Light Switches
Automatic Pilot Contraol

Landing Gear Position Indicator Lights
Pilot's Power Panel

Rudder Pedal Adjustment
Elevator Tab Control

Alarm Bell

AC. Power Switch

Pilot's Directional Indicator Switch
Rubber Tab Control

Ailerpn Tab Control

Landing Light Switches
Recognition Light Keying Button
Copilot's Power Panel
Recognition Light Switches
Rudder Pedal

Wing Flap Control Handle
V.H.F. Control Head

Landing Gear Control Handle
Controls Lock

Parking Brake

Emergency Bomb Release




1. A.R.R.-2 Radio Receiver Control Head 7. Radio Compass Control Head
2. Contral Lock Strap 8. ATB Transmitter Control Head
3. Pilot's Radio Power Master Switch 9. Ultra=-Violet Instrument Light
4. ARC-5 Command Set Control Head 10, Master Bar Switch

5. ARB Command Receiver Control Head 11. Ignition Switches

6. ARB Command Receiver Control Head 12. Fast Feathering Switches

Figure 2—0verhead Controls
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HOW TO FLY THE PB4Y-2 AIRPLANE

THE operation of any airplane, single or multi
engine, requires certain functions to be performed
in a definite sequence. This sequence is necessary
cither as a precaution against injury to personnel,
or to prevent equipment damage which might be
mcurred by using an incorrect procedure, or to
create a definite condition upon which a subsequent
action depends.

Pilots and plane captains can learn the entire
PB4Y-2 operation in detail by referring to the
illustrated step-by-step guide herein as it applies to
the operation of controls from the time the crew
first approaches the airplane until it has returned
to the field from a flight.

Fundamentally, the PB4Y-2 is not a stranger. lts
nrototype has demonstrated a tremendous capacity

to perform difhcult mussions. Changes in design
and equipment location have occurred because of
NEW dﬂﬁl-il['l.llﬁ (DR L-';:lrl'.lli:]-t!.-r-

The various functional systems are described
later in this manual. It is important that you
KNOW YOUR AIRPLANE. A large bomber is
a highly complicated piece of equipment, but a
study of the functions of the several systems will
clarify the doubt and mystery which accompany
unfamiliarity. A little time devoted to fundamentals
will pay amazing dividends—at a time when most
needed. Competence inspires confidence, and, what
15 more important, may be the means of converting
an impending misfortune into a successful outcome.
Use good judgment and common sense!

BEFORE STARTING ENGINES

1---Pilot

CHECK PITOT COVER REMOVAL

Upon approaching the airplane the wise pilot
makes certain that the cover on the pitot head has
been removed. He knows that this cover cannot be
removed in the air and that with it on the airspeed
indicator is inoperative. An airplane of this size
cannot be operated safely by guessing airspeeds.

RESTRICTED

__FLIGHT PROCEDURE - Page 5




?2—Plane Captain

OPEN BOMB BAY DOORS

The plane captain opens the bomb bay doors at
4 small access door on the right side of the tuselage.
There is no lock—just push in on the small access
disc to release the spring latch on the door. The

i
et
I
-I'-
i

e

3—Pilot

FORM F WEIGHT AND BALANCE

It is the duty of the pilot to inspect the Form F
and to determine it any malfunctions noted on the
previous flight have been corrected. The weight
and balance report should be inspected for approval
at this time.

handle extension 1s first pulled outboard and then
moved aft to operate the auxiliary bomb bay door
valve, Retract the handle extension and the access
door will close.

4—Plane Captain

PLANE CAPTAIN'S REPORT

When properly completed, this report should
state the amount of fuel and o1l abeard, the number
of crew and parachutes aboard, and any discrep-
ancies noted on pretlight inspection.

With the ship open, pilots enter first and go to
the flight compartment. The plane captain then
enters.

Page 6 - FLIGHT PROCEDURE
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5—Pilot

MASTER SWITCH AND IGNITION
SWITCHES OFF

The first act of any pilot on taking his seat is to
definitely see that the master emergency switch
bar and the ignition switches are off. This is for
the safety of the plane captain or any of the ground
crew who may approach the propellers. Kick back
wottlld result in serious imjury.

oy ey,
PROR. FEATHERING

6- Plane Captain

GENERATOR SWITCHES OFF

Switches on the generator switch }J;'u'n:'l, located
on the left cabin wall behind the pilot, are turned
off to prevent damage to the voltage regulators betore
cngines are brought up to speed for taxiing and
subsequent operations.

7—Pilot ‘ 8—Pilot

| ADJUST RUDDER PEDALS

ADJUST SEATS With the seats adjusted for comfort, the rudder
pedal adjustment for proper length is the next step.
_ L _ _ Each pedal adjustment ratchet is located between
the pilot and copilot in their seats, adjust them for the pedals. Adjustment is accomplished by pushing

II’iEl:-[iI‘II'lLIm F::lnfﬂrt by means ”f. the levers which the ratchet lever away from the pedal with the toe
permit adjustment fore and aft, up and down, and moving the pedal fore or aft to the proper
and tilt, postion. Be sure the latch is fully re-engaged and be
sure that the pedals are adjusted for the same
length when the system is in neutral.

As the fuel and oil levels are being determined,

RESTRICTED _ FLIGHT PROCEDURE - Page 7
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9 —Plane Captain

MAIN FUEL VALVES—TANK TO
ENGINE

The [ﬂluw vaptam will turn on the tour fuel
selector valves, one tor each engine. The red Line
e lhl:_'Jugh the valve dhae, which rotates with the
handle, indicates connection of an éngme to a cor
respondingly marked fuel tank or to the cross-teed
connection to which all tank units and engines may
be interconnected. These valves are located on the
fuel selector panel which is on the forward face
of the bulkhead at station 4.1, right side, at the
rear of the fhight compartment.

Fafimu iUl §fS LeRE GEEMERATLY Fidw OF FOOL

10 Plane Captain

BOMB BAY FUEL VALVE OFF

The auxiliary bomb bay fuel system is shut off
at the valve lncated at the top center of the main
panel.
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11—Pilot

RELEASE CONTROLS LOCK

The strap which holds the locking lever up in
the locked position is removed and stowed securely
in the overhead. It is wise to check the locking
lever in the full down position to make sure it has
dropped all the way and the lock is released.

13- Pilot

SET PARKING BRAKES

The parking brakes are set by pressing brake
pedals fully and lifting lever in up position to lock.
Press hrake pedals to unlock.

12-— Pilot- Plane Captain

(CHECK SURFACE CONTROILS
{Piloc’s Section )
With the controls ook released, check each
movernent ol the radder, elevator, and ailerons.

with cach mwowvement of the comrrol wheel and
rudder pedals

{ Plane Captain’s Section)

As the pilot exercises each control for freedom of
movement and complete travel, the copilot or the
plane captain should check the direction of move-
ment of that control surface visually and call it out
to the pilot. Check the tab action on the aileron,
elevator, and rudder systems to eliminate the
possibility of adverse tab action. These checks
might seem supertluous but the direction of move
ment of control surfaces has been found to be
reversed after rerigging.

PARKING J| 4
BRAKE

Fredi il BEdap B3
Ll megaw, B8
FElEs #&i 8

a
ERERE ¥F TH
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LIFTE

k et ; I
..o rl:-i'!.;F -l.—"'lﬁ- e tf
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14—Plane Captain

CHECK INCLINOMETER; FUEL AND OIL
LEVELS

The inclinometer, located on the left side of the
hatch at the rear of the flight compartment, must
read neutral for an accurate check of the fuel levels.
If he has not already done so, the plane captain will
check the fuel levels in the main tanks located in

the wing and the oil levels in the reservoir of the
four nacelles. The most accurate readings can be
made with a dip stick. The boiler type fuel sight
gauge may also be used to determine quantities of
fuel in the main wing tanks. Bomb bay fuel cells
can be checked for content by reading the gauges
mounted on top of each cell.

—Plane Captain

PULL PROPELLERS THROUGH

Before beginning the actual starting sequence,
each propeller must be pulled through by hand to
check the free turning of the engine and to clear
any oil or fuel which may have accumulated in the
combustion chambers which, if present would result
in a damaged engine. The plane captain must pull
each propeller through six blades which completes
two full revolutions, or one complete cycle. Even

Page 10 - FLIGHT PROCEDURE
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with the ignition switch checked in the off position
the engineer should be constantly aware of the
possibility of a broken ground wire which would
cause a kick back. Keep clear of the propeller plane
of rotation while the propeller is being pulled
through. Do not become careless; the ignition
switch off can be just like the famous unloaded gun.

16 --Plane Captain

REMOVE WHEEL CHOCKS

Wheel chocks are removed at this time to obviate
danger to ground personnel who would otherwise
have to remove chocks after the engines have been
started. If chocks are mandatory, place them 2 to 4
inches ahead of the tire to avoid the wheel creeping
onto the chock.

17 —-Pilot

HYDRAULIC SWITCH OFF

The auxiliary hydraulic pump switch is checked
to the off position to prevent arcing at the remote
solenoid switches when the ship’s batteries are sub-
sequently tested; also to reserve usage of the ship’s
batteries until No. 3 enginé is started and its
generator is connected to the line. This is important
when battery carts are not available.

18—Pilot

MIXTURE—IDLE CUT OFF

The mixture control levers are placed in idle cut
off position. If they are in any other position with
the fuel system on the induction sections will be-
come flooded. This will create a fire hazard and

make starting difhcult,

RESTRICTED
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19-- Pilot

AUTO PILOT OFF

The automatc pilot 15 turned off 1o disengage 1t
lrom the control syatem

20-- Pilot

GYROS UNCAGED

The pilot makes certain that the gyros are un-
caged unless the airplane is equipped with a Jack
and Hemntz fhght mdicator. In this event the in-
strument will be caged for the first hive mimutes
after engines No. | and No. 2 are started

21 Pilot

ANTI-ICERS—WING HEAT AND
PROPELLER—OFF

All four heat control switches on the pedestal
switch panel are turned to the aft or cold position.
This prevents excessive heat i the wing during
engine operations on the ground. See that the pro-
peller anti-icer system is off. Rheostat control is at
the lower outboard corner of the panel to the right
of the copilot’s control column tor propeller anti-
icing. Wing anti-icer switches are located on the
left center of the pilots’ pedestal.
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29— Pilot

MASTER EMERGENCY SWITCH—ON

The master emergency switch bar, on the igni-
tion switch panel, will be turned to the on position,
This allows the battery circuits 1o be checked by
the plane captain because the master swiatch bar
control and the battery swatches are in senes
the remote control battery circuit,

23-—Pilot—Plane Captain

MAIN BATTERY SWITCHES ON

As the copilot turns first one, then the other of
the ship’s battery switches to on (one at a time),
the plane captain verifies that the polarity of each
battery is correct as he reads its voltage on the

ship’s voltmeter. Correct polarity is essential to
the operation of some equipment. Be sure the
hattery switches are turned l.:'.".'- Agaln after this test.
if a battery cart is to be used. If a battery cart is not
available leave the battery switches on.

RESTRICTED
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24—Pilot—Plane Captain

BATTERY CART ON, CHECK VOLTAGE,
POLARITY

A battery cart should always be used when
available, not only for starting, but also for prerun
preparation such as opening cowl flaps, checking
the governaors, etc. Make certain airplane battery

switches are turned off; and connect the battery
cart at this time. The plane captain checks the
battery cart polarity and voltage at the airplane
generator panel. If the circuit is not energized,

look for an open switch or fuse on the battery
cart.

L _E_!ﬁ,"ﬁ- -ﬂ-'Er r
_ﬂ:_1|E_||J'|r_

25—Pilot

HYDRAULIC SWITCH ON

If a battery cart is to be used the auxiliary
hydraulic pump is turned on to insure adequate
hydraulic pressure mn the accumulators which are
the source of brake pressure. If a battery cart is
not available the hydraulic switch should be turned
on immediately after the No. 3 engine has been
started and the No. 3 generator turned on.
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26—Plane Captain

CHECK RADAR HOUSING RETRACTED

Observe the indicator to be certain that the radar
housing is retracted. The indicator is located on the
flight deck just forward of the main entrance hatch.
The radar housing is extended and retracted man-
ually and the crank for this operation is stowed
under the navigator’s table.

27—Pilot

COWL FLAPS OPEN

Cowl flaps are opened for starting to prevent
excessive temperatures. Cowl flap switches are
located on the panel to the right of the copilot’s

control column. To operate place them in the open
position and hold until the cowl flaps are fully open.

28—Pilot

PROPELLERS TO HIGH R.P.M.

High r.p.m. is desirable to reduce torque loads
and to make starting easier. The propellers are set
for high r.p.m. by moving the switch bar in the
center of the pedestal switch panel to the inc. posi-
tion; hold until the four indicator lights on the 4 _
mstrument panel in front of the copilot flash on. R T —
The propellers will have reached their limit of | e Ve e e,
travel only when o1l pressure in the dome has
forced the piston to its limiting position. This
condition is indicated on the tachometers.
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29-- Pilot

SUPERCHARGERS TO LOW BLOWER
POSITION

The tour switches controlling the blower gear shift
mechanism are located on the pedestal panel to the
right of the propeller governor switches. These are
placed in the low position to prevent excessive
torque loads when the engines are started.

30---Pilot

CARBURETOR AIR FILTER—AS RE-
QUIRED

Under normal atmosphenc conditions the carbu-
retor air filter selector will be placed in the direct
position. This provides air induction without heat
or flter action. Dust conditions at any altitude
require filter action in the air induction system.
Filtering 1s accomplished by turning the selector
handle to the filter position. This will effect a drop
m manifold pressure of approximately 2" Hg which
should be considered when operating in all ranges
of power. The alternate position is used only when
icing conditions prevail in the carburetor.

Page 16 -
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STARTING ENGINES

31--Plane Captain

STAND FIRE GUARD

The plane captam or the ground mechanic
always stands by the starting engine with a port-
able fire extinguisher. A flooded induction system
can result in a fire, which, if not extinguished im-
mediately, might otherwise be wvery serious. All
propellers wmust be clear during the entire starting
PTroCe lure.

32- Pilot

IGNITION ON

All tour 1gmtion switches overhead, are turned
to the both on positions.

PROB. - FEATHLRIN

¥

33—Pilot

TURN A.C. POWER ON

The alternating current or inverter power switch
located on the left rear of the pedestal is turned on
to either No. 1 or No. 2 inverter; check both by
listening. These inverters furnish alternating cur-

rent for the electrically operated engine instru-
ments and for radio equipment. During any flight
use one inverter only. Consider the other inverter
as spare equipment rather than for optional opera-
tion.

RESTRICTED
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34- —Pilot
BOOSTER PUMPS ON

The four fuel booster pump switches are located
on the switch panel to the right of the copilot's
control column. When it is necessary to start an
engine on ship’s battery power, every cffort should
be made to conserve this power for the starting of
the first engine (No. 3). Turn on only No. 3 pump
and watch for the rise in fuel pressure. Booster

pump pressure is reguired for priming the engines
in order to force fuel through the carburetor, when
the electric priming solenoids are open; as the
engine driven pumps are not operating until the
engine starts. Booster pumps are further required
on take-off, on landing, and at altitudes after the
tuel pressure has dropped 2 lbs. Booster pumps
maintain a sufhcient pressure to insure a positive
flow of fuel at all times.

35 Pilot

NOW THE ENGINES CAN BE STARTED

When the engines are started electrically the
sequence is 3, 4, 2, and 1. This is from inboard to
outboard so that the fire guard does not have to
walk through, or toward, a moving propeller when
standing by with the portable fire extinguisher.
The No. 3 engine 1s started first because the
hydraulic pump is mounted on it.

When the engines are started manually the
sequence is 1, 2, 3, and 4. This keeps the running
engines constantly in front of the fire guard as he
moves from one manual starter position on the
right side of each nacelle to another.

The copilot, who usually controls engine start-
ing, checks visually to see that all personnel and
obstructions are clear of the propellers, calls all
clear and 1s check answered all clear by the fire

guard.

36—Pilot

THROTTLES %3 OPEN; ACCELERATE:
PRIME

First open No. 3 throttle to the 14 open position.
The starter energizing, meshing, and the priming
switches are on the bottom row of the panel to the
right of the copilot’s control column. While the
No. 3 starter is being energized, the copilot also

primes the No. 3 engine. Each engine in turn is
started in this manner. To prime, press the switch
intermittently. This drives fuel into the engine
combustion chamber in spurts and priming is much
more effectively accomplished than by holding the
switch on for a fixed interval. Priming depends
upon the temperature of the engine and of the

Page 18 - FLIGHT PROCEDURE
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outside air. The maximum time allowable for ener-
gizing Jack and Heintz starters is 20 seconds on
24V and 10 seconds on 28V. When no outside
power is available and it is necessary to start the
first engine on ship’s batteries the maximum of 20
seconds should still be observed. However, when
this engine has warmed up, increase the engine
r.p.m. until its generator indicates a charge of 28V
on the generator panel. This insures easier starting
for the other three engines with 28V available.
Now the maximum time allowable for energizing
No. 4, 2, and 1 starters is 10 seconds.

37— Pilot

MESH STARTER

With the engine primed and the starter ener-
gized, the copilot now moves the meshing switch
to the mesh position and holds it there until the
engine starts. Release immediately upon engine
starting. After starter acceleration and meshing
with the engine, continuous direct cranking must
not exceed 30 seconds. If the engine does not start
after 30 seconds of cranking, the starter and mesh-
ing must be allowed to cool for one minute before
attempting to start the engine again.

38—Pilot

MIXTURES TO AUTO RICH

After the engine definitely fires on the priming
charge, move the mixture control from idle cut off
to auto rich. When moving the mixture controls,
set them by feeling the operation of the ball check.
Use this as the true indication of proper setting,
rather than the marks on the quadrant. When the
mixture control is moved from idle cut off, fuel
under booster pump pressure flows to the carburetor
jets. Therefore, if the engine does not start immedi-

—T

ately, the mixture control will be returned to idle
cut off to prevent flooding of the entire induction
system. Oil pressure must come up in 30 seconds
to prevent damage to engine.

39—Pilot

CHECK OIL PRESSURE

Just as soon as an engine starts firing it is im-
perative to observe that oil pressure is being indi-
cated. If oil pressure does not build up within a
maximum of 30 seconds, shut the engine down
immediately.

| E——

40—Pilot

BOOSTER PUMPS OFF

After all four engines have been started and all
oil pressures are registering, turn off the booster
pumps. Observe the fuel pressure developed by the
engine pump alone. Leave all fuel booster pumps
off during the remainder of the ground operations;
they will not be needed until take-off.

41— Plane Captain

NO. 3 GENERATOR—ON

When necessary to start engines on ship’s bat-
teries, as soon as No. 3 engine is started, and
warmed up sufficiently, run engine at 1200 r.p.m.
and turn on No. 3 generator. This will supply elec-
trical power needed to start remaining engines.

RESTRICTED
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42— Pilot-—-Plane Captain

BEFORE TAXIING

Check all other instruments for proper operation,
For convenience they are listed with reference
numbers as illustrated in fhgure 1. Oil pressure (39),
oil temperature (38), cvlinder head temperature
(35), fuel pressure (36), free air temperature (6),
tachometer (21), manifold pressure (34), hydraulic
pressure (28), wheels locked down light (40), radar
housing retracted light (41), clock (20), magnetic
compass (5). The altimeter (26) 1s set for proper
barometric reading as obtained by radio from flight
anmt:nn:;. control tower. Obtain the pru.ulm:r

barometrc pressure and set altimeter h}-‘ turntny
the adjustment below the face of the dial. Limits of
tolerance permit so much variance that no other
definite readings need be considered at this time
except those given in the text on preceding pages.
Betore taxiing away from the line the pilot agan
checks the propellers for high r.p.m. by moving the
propeller governor switch bar to inc. (high r.p.m.).
When the propeller governors are in the full ex-
treme positions, either high or low r.pom., the four
vovernor limit indicator lights above the copilot’s
control column are illuminated.

T TR et [ N e l. M N
] - - - o E 5 ..I.- -I 1]

43- Plane Captain

REMOVE BATTERY CART

Before re- -.:nt-;:rinu the :_1irp|:_m¢: make sure the
battery cart has i‘zf en disconnected and removed,
entirely clear of the airplane.

Letr Removing Battery Care Plug
Lower Lett — Removing Battery Cart Cord

Lower Right—Winding Battery Cart Line on Cart

_...I! al _._l B i |'
Sk “:ﬂ‘ﬁ'ﬂyw*
r rl-l-: e Nl K .
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44 —Pilot i -l & e

CHECK BRAKE PRESSURE

The two brake pressure pauges are located left
of the pilot’s control column on the instrument
panel. They register the pressure in cach of the two
accumulator systems, They should read between
070 and 1140 p.si. The normal top limit s 1050
p.s.i. on the engine pump, but if the auxiliary hy-
draulic pump 12 operating, 1t cuts out at 75 p.s.i.
higher, or at 1125.

45 —Pilot

CHECK VACUUM PRESSURES

There are two vacuum pumps, one on engine No.
| and one on engine No. 2. While the engines are
warming up, vacuum operation 1s observed on the
vacuum gauge located on the automatic pilot. No
selection of vacuum pumps is provided as both
operate together on a common line. Check valves
are provided in each line in case of failure of one of
the pumps.

46—Plane Captain

ALL GENERATORS ON

The generators on engines No. 1, 2 and 4 may also
be turned on at this time in order to equalize the
loads and to prepare for checking generator output
during the run-up.

RESTRICTED ~ FLIGHT PROCEDURE - Page 21




47— Pilot

RADIO ON

The pilot turns on the master radio power switch.
This 15 located overhead, on the center line where
the windshield ducts separate.

48—Pilot

TAXIING

Unless there 1s some specific reason or local order,
the pilot releases the parking brakes and taxies the
airplane to the head of the runway for final run-up
and prepares for take-off so that he can leave im-
mediately thereafter. Then, too, planes warming
up on the line are a debnite hazard.

Taxiing is too often a carelessly executed maneu-
ver. 1t should be executed i a broad sweep using
the power of outboard engines and not brakes to
make the turn. Sharp turns should be defnitely
avoided. They exert severe strain on the landing
gear and on the tires. It is a simple matter to turn
and steer the PB4Y-2 with the outboard engines.
The nose wheel is limited to 45° either side of the

center line. Turns which involve a greater angle
than this bring the nose mechanism up against the
stops and can cause failure. The stresses exerted by
such a maneuver, particularly if done violently, are
extremely severe. In designing an airplane, engineers
expect pilots to exercise a reasonable amount of
good judgment.

Always taxi at slow speed and mamtain direction
with outboard engines and rudder. When it is
necessary to use the brakes, apply them gently and
your airplane will always be under control. On
arriving at the head of the runway or designated
warm-up area, make sure the nose wheel is in
alignment. Stop the airplane and set the parking
brakes.
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ENGINE RUN-UP

49—Pilot

SET POWER FOR RUN-UP CHECKS

With the mixtures in awto vich, set the throttles
to 1500 r.p.m. then check instruments for proper
readings.

50—Pilot
EXERCISE PROPELLERS

Exercise the propellers throughout their entire
range by moving the governor switches to dec.
(low r.p., high pitch position). At the low r.p.m.
position, the tachometer will drop to approximately
1200 r.p.m. Then, move the switches to inc. (high
r.p.m., low pitch position). Leave them in this
position for the run-up and take-off. The propeller
governor indicator lights will come on when the
propeller governors reach the limits of travel.

In cold weather it is necessary to repeat this
procedure 2 or 3 times to insure a circulation of
warm oil.

e — = . o

51—Pilot

OPERATE WING FLAPS

While the pilot has been exercising the pro-
pellers, the copilot runs the wing flaps fully down
to 40° and up again. The flap operating lever is on
the right side of the pedestal. The flap position indi-
cator is to the right of the pilot’s control column.

RESTRICTED
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52—Pilot

EXERCISE SUPERCHARGER BLOWERS

The nternal supercharger blowers are now
exercised, one at a time, by remotely operating
the two speed blower mechanism. This 1s done with
switches on the pedestal switch panel, marked
superchargey blower. The desired condition to shatt
15 when an oil pressure of at least 40 psi 15 ob-
tamed by mcreasing engine speed to 1300 r.pm.,
toy msure operation of the clutch mechanism.

While watching the otl pressure gauge for u
fluctuation, move the switches to high position, one

s GUPEALHANGER  BLOWER-——
Mg ¥ W2 WL Wi 4
- L Hy

Wigh . WGH

at a time. A change ool pressure of ten to twenty
pounds indicates operation of the blower from low
stage to high stage. Then advance the throttles one
at a time, to 2300 r.p.n. and mmmediately return
the blower switches to low position, one at a time
The manifold pressure should show a drop o
approximately 17 He and ol pressure will Hluctuate
shghtly. Leave the blowers m the low speed posicion
for take-off. 1If these indications are not observed,
allow a twominute clutch cooling interval at 1000
r.p.m before fE'!'ﬁE;iT.ff1£{ the procedure
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53-—-Pilot

CHECK MAGNETOS

Test the magnetos on one engine at a time bv
opening its throttle to 2300 r.p.m. Move the mag-
neto switch from borh to lefr, then o both, then to
right magneto, and back to both. Watch for a drop
in r.p.m.: S0 to 75 12 allowable. Since the drop

may be imperceptible, roughness of operation 15 a
better indication.

Operation on one magneto for check purposes
should be done at no higher than 30 to 31" Hg
Higher power output may cause damage from Jde
tomition or pregnition

54 Plane Captain

CHECK GENERATORS

At the same time that the pilot is checking the
magnetos at 2300 r.p.m., the plane captam can also
observe the generator output as indicated on the
Ammeters.
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BEFORE TAKE-OFF

55—Plane Captain
CLOSE DOORS AND HATCHES

When the last crew member enters the airplane
the plane captain pulls inboard on the handle of
the bomb bav door auxiliary valve located im-

mediately forward of the bomb bay bulkhead on
the right side under the flight deck. This closes the
bomb bay doors. Other exits should then he
mspected tor closed and latched.

56— Pilot

EXTEND WING FLAPS

Upon direction from the pilot, the copilot ex-
tends the wing flaps to the 20° down position, de
pending on take-off conditions. Flaps extended 20°
is the setting for maximum take-off lift. To stop the
flaps in any position before full dowm, return the
operating lever to neutral manually, In the extreme
positions the lever returns automatically to neutral.

57 -Pilot

SET DIRECTIONAL GYRO

The pilot will set the directional gyro to cor-
respond to the magnetic compass, and the flight
indicator to neutrz!. When lined up for take-off,
check the wyro reading to correspond with the
rimway heading.
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58-Pilot

CHECK TRIM TABS

(CControl tabs are adjusted for the best take-off
positions; the elevator tabs are set; aileron tabs are
set In neutral: rudder tabs are set tor 11,7 27
right rudder, depending upon the performance.
These are the settings tor normal positions and

loading.

59—Pilot

FUEL BOOSTERS—ON

Check the fuel pressure with the fuel pump off.
The normal reading should be approximately 17
p.si. On direction from the pilot the copilot will
turn the booster pumps on for take-off. The booster
pump switches are in the middle row, right, on the
switch panel outboard of the copilot’s control
column.

60—Pilot

PROPELLERS TO INC.

Check propellers to inc. r.p.m. The pilot agan
moves the propeller governor gang switch on the
pedestal to the inc. position to make certain the
propellers are in high r.p.m. This is the forward
position and the switches should be held here until
all four green lights above the copilot’s control
column come on.
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61 —Pilot

RECHECK SURFACE CONTROLS

Before take-off the surface controls are agam
checked for freedom of movement in a manner
similar to that when you first enter the airplane.
Mowve the controls in such a manner that full travel

62--Pilot

MIXTURES TO AUTO RICH

See that all mixture controls are in the auto rich

position.

63—Pilot

CHECK COWL FLAPS

Cowl flaps are set to 14 open tor take-oft. Normal-
ly this gives ample cooling with a minimum amount
of resistance for take-off. For normal temperature
conditions, less than 14 open will not provide
suthcient cooling. Remember that on an average the
cowl flaps reduce the airplane’s speed approximately
cight-tenths of a mile per hour at cruising speed
for each degree of cowl flap opening. Under some
conditions of power usage loss in speed can be
areater than that just given.

15 tricd in every dircction. Be posine that they have
full freedom of movement. These checks become
automatic with experience because they are
used so frequently in safety checking the wr
plane.

B crIN OFCH OPER' OPEN o
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64- - Pilot

CHECK AUTOMATIC PILOT—OFF
CHECK CREW

Pilot will again see that the auto pilot 15 off,
and that everyone is aboard and will make certamn

that the nose and nose wheel compartments are
clear of all personnel. Now all is in readiness tor the
l tall | N Il is in readiness tor th

take-off run

TAKE-OFF

TAKE-QOFI

Take-off procedure is consistent with that of
other large airplanes of the tricycle landing gear
type. The ship will come off the ground easily at
05 knots for gross weights up to approximately
45,000 pounds to 113 knots for heavier loads.

Standing starts offer a plfut the advantages of a

last minute check betore take-oft when there 1s
cause for this being desirable; however, attention
must be given to the nose wheel alignment. Any
change in direction ot the nose wheel must be
approached with a sweep broad enough for the nose
wheel to easily tollow through its 457 of free swivel
action.

65—Pilot
OPEN THROTTLES—WATCH LIMITS

Open the throttles slowly and evenly to the

desired take-off power. Have the copilot hold them
in this position so they will not creep closed.

Throttle trictions are usually set hght tor take-off

-

and landing to permit free movement il necessary
It 15 much easier to maintain a stralght course on
take-off with power—do not use brakes. Manitold
Pressure should not exceed 517 Hy .and engines
should not exceed 2800 r.p.m.
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67 Pilot

RAISE GEAR AND BRAKE WHEELS

After leaving the ground the nose of the airplane
should be held down and the take-off course main-
tained until the indicated airspeed reaches approxi-
mately 117 knots. At this speed full control is
available in the event of engine fatlure, under
average conditions. When definitely clear and air

66— Pilot

GGET AIR BORNE

As the plane accelerates, the pilot should apply
a gentle back pressure on the controls to assist in
lifting the plane on the gear. The plane, with
moderate load, leaves the ground easily at 104 knots,
This take-off speed increases up to 113 knots for a
plane with a ftull load. Do not hold the airplane
on the ground when it is ready to fly.

horne, inspect the nose wheel alignment through
the window at the base of the pedestal. If a
combination of banking and gyroscopic action
has not changed the normal nose wheel align-
ment, raise the landing gear. Stop main wheel

rotation with the brakes, betore retraction 1=
complete.
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68— Pilot

ADJUST PROPELLERS AND MANIFOLD
PRESSURE

Maintain an airspeed under 135 knots until wing
flaps are raised. The most practical speed for the
best average rate of climb 1s 130 knots. Adjust pro-
peller revolutions to 2600 r.p.m. with governor
switches and synchronize the propellers.

Manifold pressure should not exceed 42" Hg as
this is the maximum allowable continuous power
rating for one hour.
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69—Pilot

ADJUST WING FLAPS

At approximately 800 ft. above terrain tully
retract the wing flaps. Do not attempt to raise the
landing gear and the flaps simultaneously because in
the open center system the control valve nearest
the engine pump cuts off all other units. Remember
that an airspeed of 135 knots must not be exceeded
with the wing tlaps extended.

70— Pilot

ADJUST COWL FLAPS

Cowl laps are adjusted as necessary to control
engine head temperatures not to exceed 260° C
in climb with mixture controls in auto rich. Lower
head temperatures, however, are highly desirable.

71—Pilot

TURN BOOSTER PUMPS OFF

The fuel booster pumps are turmed ofl as their
auxiliary pressure 1s not agamn needed until the
fuel pressure drops two pounds due to altitude or
until landing.

el '-._ i niiH
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72—Pilot

TURN HYDRAULIC SWITCH OFF

The auxthary hydraulic electric motor 15 turned
off when other than a purcly local flight is being
made. The hydraulic pump on No. 3 engine s
capable of turnishing all the necessary power for
light operations

74-

CRUISE

Atter reaching cruising altitude, climb another
S00 feet, set power, and nose down slightly to
return to crutsing altitude. This is getting om the
step and results in picking up speed before power is
reduced to cruising requirements. If power were
reduced too soon before the airplane has picked up
tull momentum for cruising it would mush along in
a high attack, high drag altitude in trying to gain

73—Plane Gaptain

CHECK FOR DRAG AND LEAKS

During the climb the plane captam should ob.
serve from the waist turret blisters that landing
gear has fully retracted. Wheels projecting bevond
their well housings produce a drag which increases
fuel consumption. Bomb bay doors are checked for
tully closed. The under side of the wing, on each
side, should be ohserved for possible fuel leaks
Nacelle cowling should be checked for indications
of oil leakage and the exhauvst should be observed
for a possible excessive smoking condition

speed under reduced power and would probably be
quite sluggish. Approach the crusing condition
from the top in both speed and altitude, never
from belowy:,

When vou have squared away on a mission.
check the fuel supply frequently lest an unexpected
leak or excessive consumption place you in a difficult
posItion.

- RESTRICTED
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FLYING CHARACTERISTICS

Primary instruction in flying has made the pilot
aware of load factors. Keep this in mind when
banking or maneuvering so as to not exceed the safe
limits. (See Special Instructions, page for flying
limitations).

Steep banks up to 60° can be made safely.
Howewver, 1t should be borne in mind that in a
normal bank of 607 the load factor is 2" and in
this position all loads are twice as severe as in level
flight. Turns steeper than normal increase this load
factor.

Rough air operation is not critical. However, it
is good practice to slow down when in extremely
turbulent air; and extend the landing gear if flying
on mstruments. Disengage the Automatic Pilot
when flying in rough air.

The longitudinal stabihty of the aiplane 1s
positive over a wide range of center of gravity
locations. Under normal loadings the airplane will
return to normal flight when released from a stall
or other abnormal positions. The maximum forward
location of the C.G. should not exceed 23° of the
mean aerodynamic chord while maximum aft loca-
tion of the C.G. should not exceed 35° M.A.C.
Care should be exercised to operate controls
smoothly when flying close to these limits, espe-
clally with the C.G. in extreme aft positions, as it
15 easily possible to develop the limit load factors
of the taill assembly with sudden heavy elevator
operation.

In the higher speed range, the elevators become
“heavy.” This 15 desirable inasmuch as it helps to
prevent sudden extreme application of the elevators,
which might prove damaging to the structure.
When maneuvering the airplane, as in a dive,
always keep the airplane trimmed by use of the trim
tabs. If the pilot attempts to hold the full stick
load, his sudden relaxing can apply a destructive
force to the airplane.

The airplane has no inherent tendency to spin
from a stall or slow, steeply banked turns and
should not be ftorced to do so under any condition.
The airplane was not designed for the loads im-
posed on the structure during a spin condition, and
structural farlure could result from spins.

The Jdiving speed limits tor various gross weights
dC :

41,000 bs........ coe e M berotg
56,000 Ibs.. . ......... ... 239 knots
65,000 1bs. . . ... 195 knots

Air loads build up rapidly on any large airplane
in a dive, therefore, avoid abrupt movements ot
the controls.

Control trim should be mamtamed with the
idea of keeping tail surface forces at a minimum.
It is better to trim the airplane to slightly nosc
heavy rather than tail heavy. If it were trimmed tail
heavy, in a dive the inherent tendency to pull up
would make the application of up-elevator easier
and more abrupt, creating higher load factors ot

s 5 e k|

¢'s,

75-

BEFORE LANDING

Betore entering the airport area, accomplish the
Check List, page 3. Allow ample time to slow
down to 135 knots. As speed is being reduced the
pilot notifies the crew that the airplane is coming
in for a landing.

76 Pilot

RADIO CALL, ALTIMETER SETTING

H.u:.mt:mhn;‘r toy contact ti‘u.’: {;L}I'Jtl;'{ﬂ o er fﬁr i:lu:ur*
ance to land and for the feld barometric pressure
sir that the altimeter can be set accordingly.

77—Pilot

CREW POSITION

The nose section and nose wheel compartment
should be cleared of all personnel. Personnel should
be stationed in such a manner that a good C. G 15
maintamed.
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78— Pilot

TURN AUTO PILOT OFF

Make sure that the auto pilot is turned of.
Landing would be hazardous if it were necessary to
overpower the automatic control.

79— Pilot

TURN HYDRAULIC SWITCH ON

The auxiliary hydraulic switch 1s turned on to
insure adequate brake pressure for landing, as the
full supply of main hydraulic power will not be
available when No. 3 engine 1s throttled.

80— Pilot

CHECK ACCUMULATOR PRESSURE

Check the accumulator pressures as recorded on
the brake zauges to be sure of adequate braking
pressures. [he gauges should read between 850
and 1125 p.s.i.
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81 Pilot

CLOSE COWL FLAPS

Cowl flaps are closed on the approach to prevent
rapid cooling in the glide and to cut down head
resistance in the event landing is refused. Also,
cowl flaps in the open position lower the lift of
the wing surface directly behind them, which is a
considerable area.

g2—-Pilot

MIXTURES—AUTO RICH

Mixture controls are placed in the auto rich
position n the event full power might be needed.
Full power 1s available only with the mixture con-
trols i auto rich.

83—Pilot

BLOWERS TO LOW POSITION

Check and make certain the supercharger blowers
are in low stage. Watch the ol pressure gauges
closely as the switches on the pedestal are moved, B B T e _
one by one, to the low position. e : T W e

A

LN e
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84—Pilot

TURN ON BOOSTER PUMPS

All fuel booster pumps are turned on to insure
a positive flow of fuel to the engine pumps.

85  Pilot

TURN HEAT ANTI-ICER OFF

If the anti-icer system has been i use, move
all four switches on the pedestal panel to the aft
or cold position. This closes the duct system and
dumps the intake air overboard at the nacelle in-
stead of allowing it to act as a spoiler in exhausting
at the ports on the wind upper surface.

The propeller anti-icer system should be checked
tor off.

86—Plane Captain

CHECK NOSE WHEEL ALIGNMENT

As the landing pattern is approached, the plane
captain observes that the nose wheel alignment is
directly fore and aft. This will reduce the shimmy
stresses on the damper when the nose wheel
contacts.

|

87 —Pilot

CHECK KICK OUT PRESSURE

Move the landing gear lever forward to the up
position to check the kick out pressure: which
should be from 1050 to 1100 p.s.a. This leaves a
supply of hydraulic fluid in the up line which
provides a cushion for the landing gear when it
drops to the down position.

88-—Pilot

LANDING GEAR DOWN

Move the landing gear lever aft to the down
position. As the gear is lowering, check this
sequence of operation: hydraulic pressure on the
main gauge builds up suddenly, then drops; the
green warning light in front of mixture control
turns on; landing gear control handle returns to
neutral: the return of the handle to neutral does
not mean that latches are engaged. A surge as the
vear bottoms could cause a premature kick out.

89 —Plane Captain

INSPECT ALL LANDING GEAR LATCHES
VISUALLY

The plane captain must check all three gear
latches to be absolutely certain they are engaged.
The nose gear latch may be inspected from the
nose whecl compartment. Each of the main landing
gear latches can be seen through the turret blisters
on each side. Latches are painted a bright yellow
tor immediate identihcation. The main landing gear
latches cannot be seen with the wing flaps extended.
At night latches can be checked with a flashlight.

90--Plane Captain

RADAR HOUSING RETRACTED

Make a visual check to be certain that the radar
housing is retracted.

91— Pilot

LOWER WING FLAPS Y2 DOWN FIRST

After the landing gear lever has kicked back to
neutral and the gear has been checked, with speed
still reduced to 135 knots, enter the landing lane,
extend the wing flaps 20° by moving the flap lever
aft. When the indicator reads 20° return the control
lever to neutral manually. This stops the flaps in
the 20° down position. The flap lever only returns
automatically from extreme up and down positions.
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Half down flap 1s recommended for the beginning
of the approach as lift and drag are both increased
and the airplane attitude affords a greater angle of
vision during landing. With flaps partially or com-
pletely extended the airplane is fully maneuverable
hut not so responsive.

92- - Pilot

CARBURETOR AIR FILTER

Use of the carburetor air filter will be determined
by prevailing conditions.

FINAL APPROACH
83—Pilot

FLAPS FULL DOWN

At any time during the glide the flap lever is
placed in the down position and wing flaps fully
extended. The lever will return automatically to
neutral and the indicator will show 40° extended
flap.

flying a heavy airplane remember that the inertia
of a heavy body in motion resists effort to change
the direction of that motion. Therefore, if a steep
glide 1s being made with consequent high rate of
descent it takes some time and a considerable force
to flare out this rate of descent and change the direc-
tion to one parallel to the ground. [t cannot be
reasonably expected with a rate of descent in excess
of 500 tt. per minute to start to level off § to 10 fr.
above the ground and succeed in doing anything
but “flying in." With no power the desirable in-
dicated gliding speed is 113 knots. This speed also
permits 10° banks near the ground and allows suf-
heient maneuverability with flaps extended for
landing in bad wvisibility.

In case it 1s necessary to make a landing without
use of the wing flaps due to no hydraulic pressure,
no fluid, damaged tubing, or broken cables, an in-
dicated airspeed of 130 knots may be required, in
making the approach and a generous runway is
essential. This is assuming a gross load of approx-
mately 58,000 lbs.

94—Pilot

PROPELLERS TO INC, R.P.M.

Move the propeller governor gang switch to the
inc. position. This moves the propellers toward
low pitch, high r.p.m. position. Set propellers at
2600 r.p.m. which will give ample take-off power in
the event a landing 1s refused.

95 —-Plane Captain

CALL OUT AIR SPEED

Speed to be maintained in the glide varies, de-
pending upon load, flap setting, and use of power.
Under 55,000 loading glide should be maintained
at 113 knots with flaps one-half extended, slowing to
104 knots with full flaps on leveling off for landing.
The airplane is fully maneuverable with flaps ex-
tended. Maintain sufhicient r.p.m. to continue at a
rate of descent of 400-600 ft. per minute. When

96—

LANDING

As the plane begins to settle, compensate for
drift and hold it off the ground as long as possible.
The exception to this 1s an emergency when it is
necessary to use brakes immediately on touching
the ground, which is the only excuse for a three-
wheel landing.

Normally, the main landing gear wheels should
touch the ground first. A three-wheel landing
should be avoided. Land tail down with the mam
gear touching first and as speed diminishes, allow
the plane to settle gently on the nose gear, slowly
and without shock.

Brakes should not be applied until the nose
wheel is on the ground and the weight of the plane
is taken by the oleo strut. The airplane will tend
to rock forward onto the nose as it loses speed and
it should be prevented from doing so as long as
possible with the elevators. If a sudden application
of the brakes is made with the nose wheel off the
ground, the tail will snap up and excessive load

‘factors will be built up in the nose wheel gear and

in the tail, due to the length of the airplane. Never
land with brakes locked.
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Aarplanes equipped with a retractable tail skid
may be landed with the tail low, as are airplancs
without tricvele landing gear. The retractable
mechanism, while not recommended for full tail
landing loads, will stand the load imposed by rock-
ing back after landing, and by “dragging”™ the skid.
In case of brake failure this feature may be used to
advantage, particularly if the crew is stationed well
att i the tail to keep the skid on the ground during
the tull run, but do not exceed allowable C.G.
limits for landing. In case of emergency or of faulty
brakes, a nose high landing with tail skid dragging
will enable the pilot to land on any normal airport
without using brakes.

In case of emergency where the shortest possible
landing run is imperative, the use of brakes im-
mediately on landing is necessary. In this case, a
three-wheel landing is made and the thrust of the
nose gear must be taken up by pushing the elevator
controls forward betore applying brakes. Do not
lock wheels as tires will tear though the fabric in
an astonishingly short time. The airplane has no
tendency to ground loop in a crosswind but any
dnft should be taken out before making ground
comtact.

O7-—

AFTER LANDING

After landing and the airplane is under ground
control, open cowl flaps immediately. Raise wing
flaps when convenient, preferably before taxiing to
avoid possibility of rocks or mud being thrown in-
to the tracks.

Keep mixtures in auto rich, turn booster pump off
and taxi slowly. Steer with the outboard engines
and use brakes only when necessary. Enter parking
area carefully-—- -the wing span is 110 ft. There is
no excuse for carelessness.

98

SECURING

On parking, align the nose wheel to coincide
with the center line of the airplane.

Stop the engines with mixture controls in idle
cut-off. Advance throttles betore the engines stop
rotating. Leave the cowl flaps open until engines
cool. Set landing gear lever in down position after

No. 3 engine has stopped. Do not set parking brakes
until brake drums have cooled. With wheel chocks
m place, setting parking brakes 15 unnecessary,

After the cngines have stopped, instrument
power (A.CL) may be tumed off, as well as all
other individual circuit switches. Turn generators
oft. Battery and master (bar) switches are turned
oft last to keep arcing in the battery solenoids at a
minimum. Align the controls in neutral position
and slowly engage the locking lever.

ALWAYS

Follow all items on check list,

Check fuel before take-off and regularly during
flight.

Use battery cart when available.

Check generator switches off when starting.

Keep mixture in idle cut off until engine starts firing.

Check wing anti-icer off before take-off or landing.

Turn generator of first warm engine on to crank
other three engines when necessary to start on
ship’s batteries.

Use outboard engines for steering when taxiing.

Turn off auxiliary hydraulic electric pump after
take-off.

Check gear latches engaged before landing.

Check Auto Pilot off before take-off or landing.

Close cowl flaps before landing.

NEVER

NEVER-—execute prohibited maneuvers.

NEVER —exceed airspeed restrictions.

NEVER—start engines before pulling propellers
through.

NEVER - start with low batteries.

MEVER-—start with superchargers in high blower.

MEVER—use starter for direct starting. Inertia
flywheel must be energized before
meshing.

NEVER -attempt to use intermediate positions on
mixture control.

NEVER -turn on ground too sharply. It will
damage landing gear and tires.

NEVER —take off with propeller in low r.p.m.
high pitch.

NEVER - transfer fuel with radio on.

NEVER —apply brakes with nose wheel off
ground.

NEWVER--land with brakes locked.
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PILOT'S CHECK LIST

BEFORE STARTING ENGINES

Pitot Cover—OFF

Form F, Waight and Balance

Engineer's Report

Master Bar and Ignition—OFF

Genarators—OFF

Main Fuel Valves -TANK TO ENGINE

Bomb Bay Fuel Valve—OFF

Check Controls

Parking Brakes -SET

Whael Chocks —-Remowvad

. Hydraulic Switch-——0OFF

Mixtures—IDLE CUT-0FF

. Auto Pilot—0FF

. Gyros Uncaged

. Anti-lcer’s, Wing Heat, and Prop.. OFF

. Master Bar Switch - ON

. Main Battery Switches One at a Time ON;: Check
Voltage, Polarity; turn OFF

18. Battery™Cart ON, Check Voltage, Polarity

19. Hydraulic Switch—ON

20. Radar Housing--Retractod

21. Cowl Flaps FULL OPEN

22. Props in ING. (High r.p.m.}

23. Superchargers to Low Blower

24. Carburelor Air Filtler- As Reoguired

-
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STARTING ENGINES

Stand Fire Guard and call GLEAR

Ignition Switches—0ON

A.G. Power—ON

Fuel Boaster ON for Engine to be started, Check Fuel
Pressure

Throttle Set: Accel. (20 Sec. Max.) Frimeo

Mesh Starter (30 Second Max.)

Mixture to Auto Rich when Engine Fires

Check Oil Pressure /30 Second Max.)

Booster—OFF ; Check Engine Pump

Generators {(of First Warm Engine)—0ON if necessary
to start on plane’'s batteries

I e

—

BEFORE TAXIING

1. Check all Inslrumenls
2. Remove Battery Carl

3. Check Brake Prossurcs
4. Check Vacuum Pressure
5. Generators OMN

ENGINE RUN-UP

1. Throttlos to 1500 r.p.m.
2. Exorcise Propellers and Wing Flaps
3. Exercise Blowars Ono at a Time
1500 r.p.m.—Low to High
2300 r.p.m.—High to Low
Leave in Low Stage
4. Check Magnetos (Maximum r.p.m. drop of 75 al 2300)
5. Check Genearators at 2300 r.p.m.

BEFORE TAKE-OFF

1. Doors and Halches -CLOSED
2. Wing Flaps 20

3. Gyros Uncaged and Sot

4, Check Trim Tabs

5. Booslers— QN

6. Prapeliers (High r.p.m.)
7. Check Controls

8. Mixtures—Auto Rich
9. Cowl Flaps—'4 Open

TAKE-OFF

1. Open Throttles; Limils 51° Hg
2800 r.p.m.

2, Nose Wheel in Alignment

3. Raise Gear; Brake Wheels

CLIMB

1. Propollers - 2600 r.p.m,:

Manifold Pressure—42" Hq

Wing Flaps—Fully Retracted

Cowl Flaps—Max. Temp. 260" C.

Fuel Boosters—OFF When Not Required
Auxiliary Hydraulic Switch —~OFF

M L0

BEFORE LANDING

Radio Call, Altimeter Setting
Crew Positions
Auto Pilot—OFF
Auxiliary Hydraulic Swilch—ON
Brake Pressure—1050 p.s.i.
Cowl Flaps—CLOSED
Mixtures—AUTO RICH
Blowers—Low Position
Boosters—ON
10, Anti-lcar, Wing Heat and Prop—OFF
11. MNose Wheal in Alignment
12. Landing Gear —UP
a. Check Kickout Pressurc at 1050 to 1200 p.s.i.
13. Landing Gear—DOWN
a. Visual Locks
b. Light
14. Radar Housing —Relractad _
15. Wing Flap Setting (Air speed nol lo exceod 135 knots)
16. Carburetor Air Filter—AS REQUIRED

0 POl O O D o e

FINAL APPROACH

1. Wing Flaps Full Down
2. Propellers to 2600 r.p.m.
3. Gall out air speed

AFTER LANDING

1. Open Cowl Flaps
2. Raise Wing Flaps
3. Boosters—OFF

SECURING AIRPLANE

1. Align Nose Wheel

Mixtures—Idle Cul Off

Throttles—Advanced

Landing Gear Lever—Down

Place Wheel Chocks: Parking Brakes—OFF
Electrical Load Units —OFF

Generators—OFF

Battery and Master Emergency Switches—OFF
Meutralize Controls and Lock

LML NN

=
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3, Emergency Bomb Door Cam 15. Bomb Release Linkage Lock Cables
4, Pilot's Emergency Relsase Handle 16, Bomb Door Linkage Rod |
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6. Bomb Rolease Linkage Lock 18, Typical Nose Fuss Units
Actuating Levers 19. Bomb Release Linkage Rod
7. Litility and Emergancy Bomb Bay Bomb Bay Door Control Valve
Doar Control Valve Bomb Bay Door Control Vahe Rod |
8. 2000 Pound Bomb Rask Bamb Quadrant
Figure 3—Offensive Armament o, Bombardier's Instrument Panel

10. B-10 Shackle
11. AN-A2A Ralease Unit

20.
21
2.
2000 Pound Bomb Sliding Cam Plate E
25.
12. Forward Torgue Shaft 26.




T HE PB4Y-2 airplane’s primary mission is
searching, reconnaissance, and tracking in sea areas
where it may be exposed to fighter attack. A sec-
ondary mission includes antisubmarine patrol,
mine laying, photography, and horizontal bombing.
The armament carried can be divided into two
classifications: offensive and defensive.

OFFENSIVE ARMAMENT

The offensive armament system includes bombs
which may range in weight from 100 lbs. to 2000
Ibs. The control units are connected to the bomb
rack installations by a series of rods in the me-
chanical release system by electrical wiring in the
electrical release system. Bombs cannot be released

Figure 4—Location of Defensive Armor

—
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electrically from the bombardier's position without
first operating the mechanical system. The bom-
bardier can effect release, however, in salvo position,
through the mechanical system only. The pilot's
emergency release control is mechanical only.

All of the bombing control units, with the excep-
tion of the pilot’s emergency release handle, are
located in the nose section of the PB4Y-2 airplane.
The pilot’s emergency release handle is located on
the aft face of the control pedestal. It is identified
by the words bomb release stenciled on the handle.

Note: Two distinct steps are necessary to
salvo bombs: first, a sharp pull of the
bomb release handle is necessary to
open bomb bay doors, and a second

pull of the handle is necessary to drop
the bombs.

The bomb rack installations are located in the
bhomb bay of the airplane. The bomb bay extends
from station 4.0 to station 6.0.

The bomb rack equipment is designed to support
the following types of bombs: practice, fragmenta-
tion, incendiary, general purpose, depth, armor
piercing, demolition, and mines.

Bomb bay door indicator lights flash on when
bomb bay doors are fully opened. These lights are
located on the bombardier’s switch panel and on
the pilot’s instrument panel. They are controlled
by two switches located in the lower rear section
of the bomb bays. Circuit design prevents the
dropping of bombs from the bomb bay section, in
which either of these switches are located, in the
event the doors are not fully opened. The right hand
bomb bay door indicator light turns on when the
right rear bomb bay door is opened for photo-
graphic purposes.

Armor Protection

In addition to the armor protection prowvided
in the gun turrets, sections of armor plate are -
stalled in the airplane for protection of crew mem-
bers and of wital eguipment. All of the armor
plate sections arc #y" thick homogeneous steel,
holted 1 position.

Location

Refer to Figures 4and 5. Atstation 3.0, the pilots’
compartment is separated from the radio-navigation

compartment by four sections of armor plate. Two
of these sections are located directly behind the
copilot, another behind the pilot. The fourth is
hingzd to provide a door batween the pilots® com-
partment and the radio-navigation compartment.

At station 4.1 are two vertical sections located
in the plane of the bulkhead. One is directly over
the compartment hatchway: the other is on the
left and to the rear of the radio operator’s position.,

In each nacelle is a vertical section of armor plate,
located at the rear of the oil conler, and a curved
section located beneath the oil cooler.

DEFENSIVE ARMAMENT

Nose Turret

The Erco 250 SH-3 (Spherical-Hydraulic) turret,
illustrated in Figure 6, is located in the nose of
the PB4Y-2 airplane.

The turret is constructed in the shape of a
sphere with the upper portion made of Plexiglas
which completely covers the gunner and all me-
chanical parts.

The instruments necessary for the operation of
the turret consists of electrical switches, triggers,
and a contrnl handle—all easily accessible to the
gunner.

Martin Top Turrets

The Martin top turret is illustrated in Figure 7.
Two top turrets are provided in the PB4Y-2 air-
plane. The center line of the forward turret is
located at station 3.0; the center line of the aft
turret 1s located between stations 5.3 and §.4.

The upper portion of the turret (that portion
which projects above the fuselage) is encased in 2
Plexiglas dome. This dome allows the gunner an
unobstructed view. The turrets are so designed
48 to rotate continuously in azimuth (360°), and to
clevate the two 30 caliber M-2 machine guns
from —615°% to 4-85°.

Both turrcts aze driven by electrical gear. The
turret drive, actuated by 24 volt electrical units,
mechanically elevates, trains, and fires the .50
caliber guns.

Profile gunfire interrupters are installed in each
turret for the prime purpose of interrupting the fire
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1. Ventilalor
2 Armor Glass

1. Armor Plate

4. Sighting Window

Metal Guard Inserled

Gun Camera Mounting Pad
. Ejected Link Receiver Chule
Ejected Link Receiver Chute
Gunner's Shoulder Strap
Contral Valva

O @ N

10,
1.
12.
13.
14,
15.
G,
17.
18,
19.

Door Hinge
Door Handle

Elavation Declutch Handle

Front Ammunilion Can

Emergency Tilting Handle Receplacice
Emergency Tilting Handle Receptaclc

Switch Panel

Control Handle
Hydraulic Pump Handle
Door Latch Handle

Figure 6—Erco Nose Turret
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Junction Box
Azimuth Reset
Auxiliary Heset
Master Switch
Amplydine

il ol e

6. Armor Plate

7. Ammunition Container
8. Gunner's Seat RHelease
8. Elevation Reset

10. Gunner's Fool Rest

Figure 7—Martin Top Turret

of the guns when they come into line with the tail
structure of the airplane.

Warning: When operating the top turret
mechanically, the hre interrupter
is inoperative. Firing is possible in
any gun position. Severe damage
to aircraft and personnel may re-
sult by disreparding this possi-
bility.

Waist Turrets

The Erco waist turret (250 TH teardrop-
hydraulic) is illustrated in Figure 8.

The Erco waist turrets are located on both sides
of the PB4Y-2 between station 0.2 and 7.3.

The instruments necessary for their operation
consist of electrical switches, triggers, and a control
handle. All the instruments are easily accessible

to the gunner.

Power is brought into the turret, through elec-
trical cables, to an electric motor. This motor act-
uates a hydraulic pump. The pump supplies the
hydraulic power which operates the turret. The
desired direction of movement of the turret is
obtained by operating the control handles on the
Clarke control valve. Rotation of the handle grips
about the column swings the guns in azimuth.
Pulling the hand grips elevates the guns and push-
ing them depresses the guns,
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Figure 8—Erco Waist Turret
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Tail Turret

The MPC 250-CH-6 (Cylindrical-Hydraulic)
turret is located in the tail of the PB4Y-2 airplane.

The turret 15 cylindrical. 1t has a Plexiglas dome
over the upper, rear quarter. The dome provides
the gunner with an unobstructed vision to the
rear as illustrated in Figure 9.

The instruments necessary for both the mechan-
ical and manual operation of the turret are en-
closed within the turret. They are all easily ac-
cessible to the gunner. The instruments consist of
clectrical switches, triggers, and a control handle.
This handle enables the gunner to manipulate the
turret at will within the operating range.

The tail turret has a separate hydraulic system,.
This system 1s mounted on a panel on the right
side of the airplane, just forward of the turret.
Hydraulic power actuates the turret both in eleva-
tion and in azimuth. The Clarke hydraulic valve,
which is the control valve, controls the movements
of the turret. The turret is rotated by turning the
hand grips about their vertical axis; moving the
control grips fore and aft raises and lowers the guns.

PYROTECHNIC EQUIPMENT

Pyrotechnic equipment consists of a signal pistol,
drift signals, and parachute flares.
Signal Pistol

A signal pistol is stowed adjacent to the navi-
gator's position, at the upper side of the radio-

LEGEND FOR FIGURE 8

Upper Armor Plate
Ventilator

Armor Glass

Gunner's Back Rest
Gunner's Shoulder Straps
Azimuth Manuwal Crank
Control Valve Cable and Pulleys
Door Handle

Firing Solenoid

10, Control Handle

11. Switch Panel

12. Foot Firing Lock

13. Emergency Elevation Release
14, Ejected Link Container
15. Ejected Link Chute

16, Intermediate Armor Plate
17. Diagonal Armor Plate

18. Azimuth Declutch Handle
19. Shell Feed Chute

20. Gun Sight

21. Fool Firing Pedal

o e B LS ol

1. Hand Grip 5. Tie Rod

2. Entrance Door Window 6. Hoisting Lug

3. Azimuth Manual Crank 7. Foot Firing Cable
shaft 8. Shell Chute

4. Azimuth Manual Control 9. Entrance Door
Hand Crank 10. Hand Rest

Figure 9—Motor Products Tail Turret
(front view)

navigation compartment, between station 3.6 and
4.0. Provision 1s made for the stowage of 12 rounds
of signal ammunition.

At the upper left side of the radio-navigation
compartment is located a recoil absorbing mount.
In this mount the pistol must be inserted and
turned, to lock it into position for firing.

Warning: Do not attempt to fire the signal
pistol unmounted, as a 200 lb.
recoil 18 produced on firing.

Drift Signals

Stowage 15 provided for 12 drft signal bombs,
six at either side of the rear compartment, between
stations 7.5 and 7.6.

Parachute Flares

On either side of the rear compartment, forward
of the side turrets, space is provided for stowage
of armor-protected parachute flares.
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1. Heated Air Discharge Duct 4, Venl Holos 7. Cabin Heating and Venti- 8. Defrosting Tulse
2. Air Scoop &, Heat Exchamger lating Duct 10, Control Valve
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Figure 10—Heat Anti-icing, Cabin Heating, Ventilating ond Windshield Defrosting Systems
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THE complete duct system for heat anti-icing,
cabin heating, ventilating, and windshield de-
trosting is illustrated in Figure 10. These functions
are controlled by switches on the pilot’s pedestal
which allow the pilot to direct the flow of cool or
heated air through a network of insulated metal
ducts. The switches are illustrated in Figure 11.

Heat Anti-lcing

..._,-m;;i'r—r'-,r:'-.m B e e i

Refer to Figure 10. Prevention of ice formation
on the leading edges of the wmg and empennage
1$ accomplished by means of heated air directed
from the heat exchangers in the four nacelles.
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Heated air from the heat exchangers in the out- f..h O N o Boae
board nacelles (nacelles No. 1 and No. 4) is used - % & .’ .'i,,__;-'-‘._: R o
omly for prevention of ice formation on the wing (. R e e A e t
outer panel leading edges and wing tip leading Mook Pl NaYD HEATINE ﬁf :
cdges. Valves in the ducts leading from these heat '
cxchangers are controlled by reversible electric
motors. Heat exchangers in both outboard nacelles
are operated by a single switch marked No. 1 & 4.
This switch, located on the pilot’s pedestal, is
illustrated in Figure 11. If this switch is in the hot
position, heated air 1s directed into the outer panel
leading edges: if it is in the cold position, the heated
air 1s exhausted through outlets in the rear of the

nacelles.

Figure 11—Heating Control Panel, CO
Warning Light and Reset Relay

cent witlg outer }1'.'11“.:1, The result-
ant lowering of the airfoil efficiency
of that wing area, in contrast to the
normal airfoil efhciency of the op-
posite wimg outer panel, would
cause a hazardous yawing of the air-

Caution: In the event of faillure of an out- plane.

board engine when operating under

icing conditions, place the switch Empennage and Wing Leadmg Edpe Between Nacelles

tor engines No. 1 and No. 4 in the
cold position, This is necessary for
the following reason: Engine failure
causes the heat exchanger in that
nacelle to be inoperative; conse-
quently, ice may form on the adja-

Anti-icing of the wing between the engine
nacelles and of the empennage is accomplished by
means of the heated air directed from the heat ex-
changers in the inboard nacelles (nacelles No. 2
and No. 3). Two control switches, marked No. 2
and No. 3, are illustrated in Figure 11.
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Thermostatic Control

Thermostatic control is provided for the entire
anti-icing system by means of capillary tubes—one
in each nacelle. If air temperature exceeds 400° F.
in 2 hot air duct, the motor which controls the
gate valve for that duct automatically rotates the
gate valve into such a position that enough of the
heated air is discharged through the outlet adja-
cent to the ol cooler air duct outlet, to prevent
the air temperature in the hot air duct from rising
above 400°. Thus, possible damage to the airplane
structure is prevented.

Cabin Heating and Windshield Defrosting

Refer to Figure 10. Cabin heating and defrosting
air 15 ducted from the two inboard nacelle heat
exchangers, and is obtained when the two switches
marked No. 2 and No. 3 on the pilot’s pedestal are
placed in the hot position. An adjacent switch,
with two positions marked air mix and vent, must
be placed in the air mix position to allow for com-
plete automatic operation of the cabin heating and
defrosting system. Two ducts, one along either
sicle of the radio-navigation compartment and flight
compartment, are equipped with adjustable reg-
isters for controlling the flow of heated air into the
cabin. Control of cabin temperature is maintained
by an adjustable thermostatic control, located to
the left of the pilot’s position.

A damper is located in the duct Y where heated
air is distributed to the cabin heat and defrosting
air ducts. A control, marked Heat Control, is
located in the radio-navigation compartment, above
and to the left of the entrance hatch. This contral,
which is fitted with a spring loaded catch, enables
the damper to be placed in three positions: neutral,
cabin heat only, or defrosting heat only.

The duct at the right extends into the nose com-
partment. This duct 1s equipped with flexible tubes
through which heated air may be directed to defrost
the bombardier’s windshield, or adjacent trans-
parent surface.

A duct along the top right side of the cabin
divides at the flight compartment to provide heated
air for defrosting the pilot’s and copilot’s wind-
shields. The double panes of the windshields allow

the heated air to flow between them and to distrib-
ute evenly.

Air forced into the plenum chamber scoop mixes
with the heated air in the ducts of the cabin
heating and defrosting systems to maintain safe
temperatures.

Ventilating

Reter to Figure 10. When ventilation of the cabin
is desired, place all heating switches in the cold
position. This causes the heated air from the heat
exchangers in all nacelles to exhaust overboard, the
empennage duct valve to close, and the cool out-
side air from the plenum chamber to flow into the
cabin through the registers located in the ducts on
either side of the cabin.

Carbon Monoxide Detector

A CO detector 1s installed between stations 5.2
and 5.3 in the rear compartment. The CO detector
determines the presence of carbon monoxide gas in
the airplane. When carbon monoxide gas 1s detected,
a circuit to the light on the pilot’s pedestal is
closed, causing the warning light to flash on. If
this occurs, the pilot should immediately ventilate
the cabin by placing all the heating system switches
in cold position. A push button switch on the
pedestal controls resetting of the warning system.

Caution: Be sure that the CO detector cir-
cuit breaker switch at station 4.0
15 on when using the heating system.
Be sure that the CO detector intake
i1 the cabin 1s unobstructed and
drawing air.

Be sure that the CO detector warn-
ing light 1s functioning. Push to test.

Warning: Carbon monoxide is a poisonous
gas which may cause death when
present in the air to the extent of
only four parts in 10,000 (0.04 of 1
per cent) by volume. The gas is
colorless and odorless, and, there-
fore, gives practically no wam-
ing of its presence.
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POWER SUPPLY

Batteries

Main battery power is supplied by two 24V
storage batteries. These are located under the flight
deck forward of station 4.0, one on the right side
and one on the left side. They are in parallel when
connected to the ship’s power distribution system.
This connection is made by first turning the emer-
gency master switch bar on the ignition panel
overhead to on, and second, by turning the two
individual battery switches, located on the copilot’s
power panel to on, one at a time. The remote
control battery relays are thus energized con-
necting the ship’s batteries to the power distribu-
tion system. If everything is quiet, clicks will be
heard when the battery relay switches are ener-
gized. After the ship’s batteries have been con-
nected to the distribution system, it is wise to
check their voltage and polarity at the generator
switch panel. This is done by turning the volt-
meter selector switch to the position marked bus.
The voltmeter will then indicate the voltage of the
ship’s batteries as they are individually connected
to the distribution system. If the needle swings to
the left of zero, reverse polarity is indicated and
the batteries have been installed incorrectly. It is
wise also to make this test for both voltage and
polarity of the external battery cart after the ship’s
batteries have been disconnected.

(Generators

When engines are operating, power 15 generated
by four engine driven generators, each of which
has the following continuous rating: 4550/8000
r.p.m., 9 kilowatts, 30V, 300 amperes. This is
without injury to the generator as long as cooling
air not exceeding 30°C. iz delivered to the inlet of
the generator air blast tube. The generator has an
overload rating of 1509 or 450A for two minutes
at 5200 to 8000 r.p.m. at sea level. Generator voltage

may be adjusted at the voltage regulator under the
flight deck, on the bulkhead at station 4.0, right or
left. Generators are turned on or off by the four
switches on the generator control panel. The panel
is mounted aft of the pilot on the left wall of the
flight compartment.

Battery Cart

For ground operation an external battery cart
connection is provided on the right side of the
nose wheel compartment. When available, always
use the battery cart for starting the engines. This
is most important since at this time no auxiliary
power unit is provided. The excessive loads inci-
dent to initial start will greatly shorten the life of
the main batteries.

Note: Battery switches must be left off when
using battery cart.

When no battery cart is available and the ship’s
batteries are in a strong condition, it is recom-
mended to start only No. 3 engine on ship’s bat-
teries; allow it to warm up and turn its generator
om to supply the energy required to start the other
three engines. When batterics are weak, engines
can be started manually.

Inverters

The alternating current inverters mounted under
the flight deck, right side, operate on the ship's
24V direct current system and deliver alternating
current at 400 cycles per second at pressures of
both 26V and 115V. Each inverter has a capacity
of 750 volt amperes. Although two nverters are
provided, only one is used in service, while the
other is kept as a connected spare. Inverter output
is used to operate the alternating current instru-
ments (manifold pressure, fuel flow meter, oil
pressure, and fuel pressure). It also supplies
power to the gyro flux gate compass and to
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radio equipment. Power to operate the motor
drive of an inverter is taken from a bus in the
power panel on the forward side of the bulk-
head at station 4.0. This is routed through two
circuit breakers, located in the middle row of the
pilot’s power panel marked inverter power No. 1
and No. 2. Power to operate the inverter control
relay 1s taken from a bus in the pilot’s power panel
and poes to the circuit breaker marked relay,
the middle row, on the pilot’s power panel. The
operating control switch for the inverter is located
on the pedestal to the left of the rudder trim tab
knob and is marked A.C. power.

DISTRIBUTION SYSTEM

Heavy duty power circuits which distribute elec-
trical energy throughout the airplane are routed by
multiple paths which are separate and independent
from one another. This insures more positive dis-
tribution in the event of damage by gunfire. There
are three main longitudinal paths along the axis
of the fuselage: right and left, generally along the
longerons, and generally along the center line. Aft
of the bomb bays the center cable is along the top
of the tunnel. Forward of the bomb bays it is in
the nose wheel compartment on the underside of
the flight deck. Two main lateral routes along the
wing are located one on the front spar and one on
the rear spar. The primary power circuits deliver
energy to various bus bars, power panels, and fuse
boxes, located throughout the airplane.

Power panels contain circuit breakers which can
be reset manually in order to restore power to the
operating circuits they serve. Ordinarily, circuit
breakers are always in the on position and are
therefore protected from being accidentally thrown
to off by fixed metal caps which house them. When
an overload occurs the circuit breaker automatically
operates to the open circuit position which throws
the switch handle out of the housing to the doum
position. Fuse boxes contain small cartridge fuses
which can be replaced when they blow on overlead.

There are only four heavy duty fuses in the power
circuits. These are located at the generators and
are therefore not replaceable in flight. These heavy

duty fuses are called current limiters and function
much like fuses. but stand high initial currents.
No current limiters are provided at the batteries.

CIRCUIT IDENTIFICATION

Circuits of the electrical operating systems orig-
nate at their respective fuses in. the fuse boxes.
All circuits are coded independently for identifica-
tion. In the codes, the number preceding the letter
designates the wire size and the letter designates
the system to which the wire belongs. The number
following the letter identihes the wire as a particular
circuit. Example of wire code —18P141; 18 is the
wire size, P is for power circuit, and 141 is the
wire number. The various letter designations arc
given in the following table:

Code letter of circuit used
on wiring diagrams in aircraft
data case at left of pilot.

Name of Circuit

Armament A
Bomb Release B
Heat Anti-icer [
Cabin Heater D
Pitot Heater D
Windshield Wiper D
Inverter E
Inverter A.C. Instruments E
Inverter D.C. Instrumeunts E
Gyro Flux Gate Compass F
Landing Gear Safety Lock G
Heated Flying Suits H
Ignition ]
Propeller Governor and

Fast Feather Controls K
Engine Controls K
Lights, Interior and Extenor L
Camera M
Ground N
Power P
Fuel System Control )
Landing Gear

Indicator and Alarm W
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THE PB4Y-2 airplane fuel system is illustrated
schematically in Figure 12. The nacelle fuel system
illustrated in Figure 12 is for airplanes beginning
with Bureau No. 59474. The nacelle fuel system
for previous airplanes, up to Bureau No. 50473 in-
clusive, is illustrated in Figure 13. The remainder
of the fuel system remains unaffected by the change.

Fuel System Storage Capacity

The main fuel supply is contained in twelve fuel
cells which are installed in the wing. An auxiliary
supply of fuel is contained in four fuel cells installed
in the bomb bay. The auxiliary supply can be trans-
ferred to the wing tanks.

The wing tanks have a total fuel capacity of
approximately 2544 U. S. gallons. The bomb bay
auxiliary fuel cells have a total fuel capacity of
approximately 1564 U. S. gallons. Hence, the total
fuel storage capacity of the entire system is ap-
proximately 4108 U. 8. gallons. Fuel capacity of
individual fuel cells is indicated in Figure 14.

MAIN FUEL SUFPPLY SYSTEM

Fuel Tanks

Refer to Figure 12. The twelve fuel cells installed
in the wing are connected into four independent
groups of three cells each by interconnector man-
ifolds. Each group of three cells comprises a tank.
Tank No. 1, which consists of fuel cells (17), (21),
and (24), supplies fuel for operation of engine No. 1;
tank No. 2 which consists of fuel cells (15), (19),
and (22), supplies fuel for operation of engine No.
2; tank No. 3, which consists of fuel cells (3), {(6),
and (10), supplies fuel for operation of engine No.
3; tank No. 4, which consists of fuel cells (1), (4),
and (8), supplies fuel for operation of engine No. 4.

Each of the four wing fuel tanks has a single
filler neck, as illustrated on Figure 12. Each fuel cell
manifold is fitted with a drain plug to allow drain-
age of condensed water at every preflight inspection.

Fuel Cell Wing Compartment

The wing fuel cells are each contained in an in-
dividual compartment or bay, and are held in place
by their fit in the compartment. When the fuel cell
does not occupy the full fore and aft length of the
compartment, plywood spacers can be installed at
either end of the cell. Canvas curtains snap into
place on the wing truss on each side of each fuel
cell to prevent abrasion from damaging the cell.

Two wing compartment fuel drain lines (28),
Figure 12, are provided to discharge overboard any
fuel which leaks from fuel cells into wing compart-
ment. The two drain lines connect to the lower
surface of the wing forward of booster pumps
(12) and (13), one drain on each side of the center
line. The wing compartment drains are fitted with
shutoff valves (26) which are normally safety wired
open. The fuel booster pump gland drains are con-
nected to the wing compartment drains. The drain
lines discharge through the bottom of the bulkhead
at station 5.0 on each side of the catwalk.

Fuel Flow—Wing Tanks to Carburetors

Each engine is supplied by an independent fuel
system, Fuel from tank No. 4 flows through fuel
booster pump (9) and selector valve (53), Figure 12,
to engine No. 4. The fuel selector valve must be
turned manually to the correct position for wing
tank-to-engine fuel flow. In the nacelle, fuel passes
through strainer (55), engine-driven fuel pump (61),
and fuel flow transmitter (62) to carburetor (64).
Fuel flows from tanks No. 1, 2, and 3 to engines
No. 1, 2, and 3 respectively, in exactly the same
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Wing Fuel Cell No, 6, Right

Vent System Air Intake

Wing Fuel Cell No. 5, Right

Wing Fuel Cell No. 4, Right

Fuel Filler Cap, System No. 4
Wing Fuel Cell No. 3, Right

Fuel Filler Cap, System No. 3
Wing Fuel Cell No. 2, Right

Fuel Booster Pump, System No. 4
Wing Fuel Cell No. 1, Right

. Fuel Cell Outlet Plug

. Fuel Booster Pump, System Ne. 3
Fuel Booster Pump, System MNao. 2
Fuel Cell Outlet Plug

Wing Fuel Cell No. 1, Left

. Fuel Booster Pump, System No. 1
Wing Fuel Cell Na. 2, Left

. Fuel Filler Cap, System No. 2
Wing Fuel Cell No. 3, Left

. Fuel Filler Cap, System No. 1
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21,
22,

23.

24,
25.
26,
27.
28,
29,
30.
31.
32.
33.
34.
35.
36,
37.
38.

39,

Wing Fuel Cell No, 4, Left
Wing Fuel Cell No. 5, Lelt
Vent System Air Intake
Wing Fuel Cell No., 6, Left
Fuel Cell Interconnector Manifold
Fuel Cell Manifold Drain
Fuel Sight Gauge Shut-off Valves
Wing Compartment Drain Valves
Wing Compartment and Booster Pump Drain
sight Gauge Vont Line Shut-off Valves
Sight Gauge System Drain Manifold
Fuel Level Sight Gauge—W.ing Fuel Tanks
Fuel Sight Gauge Selector Valve—Tanks No. 1 and MNo. 2
Fuel Sight Gauge Selector Valve—Tanks No. 3 and No. 4
Aft, Left Hand Bomb Bay Fuel Cell
Forward, Left Hand Bomb Bay Fuel Cell
Automatic Disconnect Couplings
Bomb Bay Fuel System Strainer
Bomb Bay Fuel System Seleclor Valve
Continued on page 57

Figure 12—Fuel System

The macelle fuel system illustrated in Agure 12 1s factory installed on PB4Y-2 airplancs beginming with Burcau No. 59474,
The nacelle fuel system for previous airplanes is dlustrated in hgure 13.
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manner. The fuel flows from tank to carburetor
through 34" 1.D. self-sealing, aromatic-resistant fuel
hose.

Note: The fuel booster pumps should be
turned on during take-off and climb,
then turned off when cruising. They
should be turned on again before land-
ing, or for high altitude or forced
operation conditions. The fuel booster
pumps do not interfere with the free
flow of fuel when turned off.

Fuel Level 51 ght Gauge S}rﬂmrﬂ

The fuel level pauge (49) Figure 12, is mounted on
the forward face of the bulkhead at station 4.1,
as illustrated in Figure 15.

Wing tanks No. 1 and No. 2 are connected
through aluminum alloy tubes to selector valve (7),
Figure 15. Wing tanks No. 3 and No. 4 are con-
nected to selector valve (6). Valves (2) and (3)
connect through aluminum alloy tubes to the fuel
cell vent system manifolds; valves (2) and (3) are
normally safety wired open.

When the handle of selector valve (7), Figure 12,
is turned so that it points vertically downward,
fuel is admitted from tank No. 2 into gauge tube (4)
until it finds a common level with the fuel in tank
No. 2. The quantity of fuel is then determined by
comparing the fuel level in the plastic tube with
the calibration on the gauge mounting plate. When
the handle of wvalve (7) is turned so that it points
inboard, tank No. 2 1s disconnected from gauge
tube (4) and tank No. 1 iz connected to the gauge
tube.

Gauge tube (5), Figure 15, connects to tank No. 3
or tank MNo. 4, according to the handle position of

e Main Fuel Supply
=== Fuel Pressure to Autosyn Transmitter
=== fFuel Pump and Autosyn Transmitter
Balance Vent Line
Primer Manifold Supply Line
———= (il Dilution
=== Carburetor Vapor Chamber Vent System
Supercharger and Fuel Pump Drain

6. Engine-Driven Fuel Pump
7. Restricted Fitting
8. Qil Dilution Solenoid

1. Engine Primer Manifold
2. Autosyn Fuel Pressure
Transmitter

3. Garburetor 9. Fuel Strainer
4. Primer Solenoid Valve 10, Oil Dilution Shutoff
5. Autosyn Fuel Flow Valve

Transmitier 11. Y Oil Drain Valve

Figure 13—Fuel System in Nacelle for PB4Y-2
Airplanes up to Bureau No. 5947 3 inclusive

LEGEND FOR FIGURE 12—Continued

40. Bomb Bay Fuel System Pump

41, Forward, Right Hand Bomb Bay Fuel Cell
42. Aft, Right Hand Bomb Bay Fuel Cell

43. Fuel Level Gauge

44, Automatic Disconnect Couplings

45. Filler Cap

46. Fuel Flow Gauge—Eng. No. 3 and No. 4

47. Fuel Flow Gauge—Eng. No. 1 and No. 2

48. Fuel Pressure Gauge—Eng. No. 3 and No. 4
49, Fuel Pressure Gauge—Eng. No. 1 and No. 2
50. Fuel Selector Valve, Eng. No. 2

51. Fuel Selector Valve, Eng. No. 1

52. Fuel System Drain Plug

53. Fuel Selector Valve, Eng. No. 4

Fuel Selector Valve, Eng. No. 3
Bomb Bay Fuel Supply System
Shut-off Valve

Fuel Strainer

Oil Dilution Solenoid Valve

Fuel Pump and Supercharger Drain
Ol Drain Valve

Qil Dilute Shut-off Valve
Engine-Driven Fuel Pump

Autosyn Fuel Flow Transmitter
Restricted Fitting

Carburetor

Engine Primer Manifold

Autosyn Fuel Pressure Transmitter

SGELR28283I8 X
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Figure 14—Fuel Storage Capacity

selector valve (6). When the valve handle points
vertically downward, tank No. 3 is connected to
the gauge tube. When the valve handle points in-
board, tank No. 4 is connected to the gauge tube,

Note: The fuel level sight gauge reading is
correct only when the inclinometer
bubble iz centered on zero. The in-
clinometer is mounted directly above
the fuel level sight gauge, as illus-
trated in Figure 15.

The fuel sight gauge drain manifold (30), Figure
12, is illustrated photographically in Figure 16.
Each of the four drain cocks is connected to one
of the lines from wing tanks to sight gauge. At
each preflight inspection the drain cocks should be
opened to drain off condensed water.

Valves (27), Figure 12, are normally safety wired
in open position. In the event of rupture in the
fuel level sight gauge or the sight gauge supply
lines, the valves must be closed to prevent loss of

fuel.
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1. Inclinometes

2. Vent System Valve—Tanks No. 1 and Na. 2
3. Vent System Valve—Tanks No. 3 and No. 4
4. Gauge Tube -~Tanks Mo, 1 and No. 2

5. Gauge Tube--Tanks No, 3 and No. 4

6. Selector Valve—Tanks No. 3 and No. 4

7. Seleclor Valve Tanks No. 1 and Mo, 2

Figure 15—Fuel Level Sight Gauge

Wing Fuel Cells and Sight Gauge Vent
System

There are two mdependent fuel cell and sight

vauge ventilating systems, one for systems No

1 and No. 2 and one for systems No. 3 and
No. 4

The six wing fuel cells on each side of the
center line are interconnected by means of the
ventilating system manifolds. The vent manifolds
connect to the upper end of the fuel level sight
sauge through valves (29), Figure 12.

Pressure in the vent system is always slightly m
excess of atmospheric pressure so as to prevent the
possibility of a partial vacuum in the cells. A
partial vacuum would retard flow of fuel to the
CHEINGs,

The vent (2), Figure 12, 15 illustrated in greater
Jetail in Figure 17. The vent is designed in such a
way as to maintain sufiicient head pressure in the
tfuel cells, and to prevent loss of fuel through the
vent systems when the airplane banks. Two vents
are mounted on the upper surface of the wing, one
on each side of the center line; each vent connects
to an independent ventilating system.
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4. Check Valve
5. Synthetic Packing Ring
6. Uppar Wing Skin

1. Streamlined Housing
2. Vent Tube
3. Streamlined Bulh

7. Vent Manifaold

Figure 17—Fuel Cell and Sight Gauge Vent

Each vent is mounted at a position free of turbu-
lence, and with the vent opening facing into the
air stream s0 as to maintain proper head pressure
in the fuel cells. The vent tube (2), Figure 17, is
encased In a streamlined housing (1). A stream-
lined bulb (3) is mounted on the housing directly
in front of the vent opening; the bulb functions as
an anti-icing device to prevent ice from closing the
vent. Ball check valve (4), Figure 17, allows air tn
flow freely into the vent system manifold (7), but

prevents fuel from flowing out of the vent manifold
when the airplane maneuvers.

Carburetor Vapor Chamber Vent System

The vapor chambers of the carburetors on engines
No. 1 and No. 2 are connected to fuel cell (17).
Figure 12; the vapor chambers of the carburetors on
engines No. 3 and No. 4 are connected to fuel

cell (8).

Vapor pressure in the carburetor vapor chamber
depresses the fuel level in the chamber, This causes
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a float controlled needle valve to open, so that
vapor and a small quantity of fuel passes into the
vent line. Release of wvapor pressure causes the
needle valve to close. The needle valve alternately
closes and opens in this manner when the engine
is operating. The fuel lost from the carburetor

vapor chamber is thus returned directly to the
fuel cells

Fuel Flow and Fuel Pressure Indicating
Systems

The Autosyn fuel flow transmitter (62), Figure
12, and the Autosyn fuel pressure transmitter (66)
are connected electrically to Autosyn indicators
on the copilot’s instrument panel.

The Autosyn fuel flow transmitter (62), Figure 12,
consists of measurement mechanism and Autosyn

unit. Flow of fuel activates a vane mechanism,
rotation of which, through a magnetic coupling,
turns the rotor of the transmitter Autosyn. The
Autosyn indicator on the instrument panel dupli-
cates the motion and indicates fuel flow on a dial
graduated in pounds per hour. There are two fuel
flow indicating instruments, each a dual instrument
with two indicating needles. Gauge (46), Figure 12,
indicates fuel flow to engines No. 1 and No. 2;
gauge (45) indicates fuel flow to engines No. 3 and
No. 4.

The Autosyn fuel pressure transmitter (66),
Figure 12, consists of a mechanical pressure gauge
and an Autosyn. The pressure gauge is connected
to the carburetor pressure chamber. Fuel pressure,
introduced into a sealed chamber, deflects a sensi-
tive diaphragm, attached by a linkage to a rocking
shaft. The rocking shaft moves a sector and pinion
which turns the rotor of the Autosyn. Wires from
electrical receptacle are connected to the Auto-
syn indicator on the copilot’s instrument panel,
where motion of the transmitter Autosyn is dupli-
cated and indicated on a dial graduated in pounds
per square inch. There are two fuel pressure indi-
cating instruments, each a dual instrument with
two indicating needles. Gauge (48), Figure 12, indi-
cates fuel pressure at engines No. 1 and No. 2;

gauge (47) indicates fuel pressure at engines No. 3
and No. 4.
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3. Electric Motor
4. Fuel Sclector Valve

. Fuel Strainer
2, Fuel Pump

Figure 18—Bomb Bay Fuel System Units

Restricted fitting (63), Figure 12, 1s installed in
the pressure line to the Autosyn fuel pressure
transmitter (66), to prevent fuel pressure surges
from damaging the transmitter diaphragm.

01l Dilution System

An oil dilution system is provided for starting
cold engines. The oil dilute solenoid valve (56),
Figure 12, is normally closed. When the oil dilute
switch for a specific engine is closed, the fuel booster
pump for that engine turns on, and the oil dilute
solenoid valve opens, so that fuel flows from strainer
(55) through the a1l drain valve (59) into the engine
oil system. Normally, shutoff cock (60) is safety
wired in open position; however, under certain high
temperature operating conditions, cock (60) must be
safety wired in closed position to prevent in-
advertent dilution of the engine nil.

BOMB BAY AUXILIARY FUEL SUPPLY
SYSTEM

The bomb bay auxiliary fuel supply system con-

sists of four fuel cells, fuel strainer, electrically

driven pump, and selector valve. Strainer, pump,
and selector valve are mounted on the catwalk at
station 5.0, as illustrated in Figure 18.

The fuel cell filler caps and fuel level gauges are
on top of each cell. Connected to the top of each
cell is a vent line which leads outboard of the
fuselage.

The tuel cells can be jettisoned if necessary. The
tuel cell outlet couplings (36) and (38), Figure 12,
and the vent line couplings (43) disconnect auto-
matically when the cells are released.

FUEL TRANSFER — Bomb Bay Tanks to
Wing Tanks

Fuel must be transferred from bomb bay fuel
cells to wing tanks during fhght to rrplr:ni;c.h
burned fuel.

It is very important that the fuel level in each
of the four wing tanks be checked periodically by
using the fuel level sight gauge. It is inadvisable to
allow the wing tank fuel level to fall too low before
transferring fuel from bomb bay cells to wing tanks.
The following procedure is recommended:

. When the fuel level in each wing tank has
dropped approximately 350 gallons from full,

ETEE Nl TE TEERTLE

pEy BAT reEE§ reaEE
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ffEHFiINUESUE BED LINE BEdowatis FLoW OF FEIL

Figure 19—Main Selector Valves in
Off Position
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transfer approximately 250 gallons into each
wing tank from the bomb bay fuel cells; the

wing tanks should then be approximately 100
gallons from full. When the 250 gallons have
been consumed, repeat the transfer operation.

2. Allow a few minutes for the fuel to flow through
the manifolds and distribute itself properly in
cach tank before taking a hnal sight gauge read-
mg on ecach tank: otherwise, the sight gauge
reading might be inaccurate.

The red lines on the fuel selector walve panel
should preclude the possibility of error in setting
the selector valves. Before turning the bomb bay
fuel pump on, be certain to properly set the selector
valves on the selector valve panel, and also the

homb bay selector valve (4), Figure 18. To transter
tuel from both forward tanks only, set bomb bay
selector valve (4), at FWD TANKS to CROSS
FEED; to transfer fuel from aft tanks only, set the
bomb bay selector valve at AFT TANKS to
CROSSFEED; to transter fuel from all bomb bay
tanks at once, set the bomb bay selector valve at
FWD AND AFT TANKS TO CROSSFEED.

Caution: When setting the selector valves on
the selector wvalve panel for fuel
transter during flight, do not inad-
vertently turn any of the four wing-
tank-to-engine-valves to the off posi-
tion, illustrated in figure 19, or fuel
flow from tank to engine will be
shut off immediately.
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HYDRAULIC SYSTEM POWER SUPPLY

Fluid under pressure, for operation of the
PB4Y-2 hydraulic system, illustrated schematically
in figure 20, is supplied through an Open Center
System and an Accumulator System.

Open Center System

The open center system supplies fluid under
pressure for normal operation of:

1. Bomb bay doors

2. Wing flaps

3. Landing gear

4. Accumulator system

The main feature of the open center system is
that all three selector (or control) valves are con-
nected to a common fluid supply and reservoir
return line called the open center line. When the
three selector valves are in neutral position, pressure
ports are open to return ports, so that fluid circu-
lates constantly from the reservoir through the
engine-driven hydraulic pump and the open center
line which connects the open center selector valves,
then back to the reservoir.

Accumulator S}rstem

The accumulator system provides a supply of

hydraulic flud under constant, high pressure for
operation of ;

1. Brakes (Both accumulators)

2. Auxiliary or emergency operation of bomb
bay doors (Lower accumulator only)

3, MP.C. Nose Turret (Lower accumulator
only)

Accumulators (44) and (46), Figure 20, can be
charged with hydraulic fluid under pressure, in the
following ways:

1. During normal flight (auxiliary electric pump

RESTRICTED

(24) off), unloading valve (42) acts as an ac-
cumulator pressure regulator, diverting fluid
from the open center line to both accumulators
when pressure in lower accumulator (44)
drops to 850 = 50 p.s.i., and returning the full
flow to the open center line when accumulator
pressure rises to 1000 = 50 p.s.i.

2. If the open center line back pressure, which
builds up when the bomb bay doors, the wing
flaps, or the landing gear are operated through
an open center selector valve, exceeds the
pressure in either or both accumulators, ac-
cumulator pressure will rise with open center
line pressure, independent of unloading valve
(42). If open center line pressure exceeds the
fluid pressure in lower accumulator (44), fluid
flows from the open center line through check
valves (43) and (41) into the lower accumulator
until lower accumulator pressure equals open
center line pressure; likewise, fluid flows from
open center line through check valves (43) and
(45) into upper accumulator (46), when open
center line pressure exceeds upper accumu-
lator pressure.

3. When auxiliary electric pump (24), Figure 20,
is turned on, and emergency crossover valve
(6) remains closed, the auxiliary electric pump
supplements the engine-driven pump (9) by
taking over the charging of the accumulators,
maintaining accumulator pressure between the
limits 970=50 and 11407 p.s.i., while the
engine-driven pump supplies fluid to the open
center selecter valves only. This is made
possible by the relative pressure adjustments
of unloading valve (42) and pressure switch
(22).

Engine-Driven Hydraulic Pump

A seven-piston pump (9), Figure 20, mounted on
the accessory drive section of No. 3 engine, pro-
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Figure 20—PB4Y-2 Hydraulic System
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vides the hydraulic system main power supply.
During normal operation the engine-driven pump
circulates fluid through the open center system,
and charges the accumulators through unloading
valve (42).

Auxiliary Electric Pump

The auxiliary electric pump (24), Figure 20, hasa
normal load of 95 to U8 amperes. It is turned on or
off by two switches in series. One switch, located
at station 4.1, is manually operated; the other 1s an
automatic pressure regulating switch (20), Figure
20.

The auxiliary electric pump has two functions:

1. Accumulator charging function- The aux-
iliary electric pump should be turned on be-
fore take-off und before landing, and off during
flight. When the pump is turned on, while the
emergency crossover valve (6) remains closed,
the auxiliary electric pump supplements the
engine-driven pump by taking over the charg-
ing of the accumulators, mamtaining accumu-
lator pressure between the limits 970 = 50and
114010 psi., while the engie-driven pump
supplies fluid to the open center selector valves
only. This is made possible by the relative
pressure adjustments of unloading valve (42)
and pressure switch (22).

2. Emergency function—In the event of failure
of engine-driven pump (9), Figure 20, or of
engine No. 3, on which the pump is mounted,
the auxiliary electric pump can be connected
to the open center pressure line by opening
emergency crossover valve (6). When thus
connected, the auxiliary electric pump replaces
the engine-driven pump, and supplies fluid for
operation of the entire hydraulic system;under
these conditions pressure switch (22) remains
in the on position, and unloading valve (42)
controls the charging of the accumulators.

Emergency Hand Pump

Hand pump (3), Figure 20, provides an emergency
method of suppling hydraulic fluid for operation of
the hydraulic system in the event of failure of
both the engine-driven pump and the auxiliary
clectric pump.

Note: Do not operate the hand pump too
fast. It has single action suction, and

double acting discharge. That is, on
both forward and back strokes fluid is
discharged, but fluid is drawn into the
pump only on the rearward stroke. 1f
the rearward stroke is too fast, there 1s
insufhicient time for the pump to fill
with hiquid. For best results use an
even, steady back stroke and a quick
forward stroke.

Fluid for hand pump operation is drawn through
the hand pump suction outlet at the bottom of
reservoir (19), Figure 20. Two valves, (1) and (2),
control the direction of fluid flow from the hand
pump; normally valve (1) is wired in open position,
while valve (2) is wired in closed position. Fluid
flow from the hand pump is controlled in the
following manner:

1. With valve (1) open and valve (2) closed,
fluid flows from the hand pump through valve
(1) to the open center line for operation of the
entire hydraulic system.

2. With valve (1) closed and valve (2) open, fluid
flows from the hand pump through valve (2)
directly to wing flap actuating cyclinder (32)
for emergency lowering of wing flaps.

Note: Wing flaps can be lowered either
directly through valve (2), or through
valve (1) and the open center system
by using wing flap selector valve (61).
Under emergency conditions pumping
fluud through the open center system
to the wing flap cylinder with the
hand pump may be too slow, therefore
the direct routing of fluid from the
hand pump through valve (2) to the
wing flap cylinder is provided.

EFMERGENCY VALVES
Emergency Crossover Valve

Emergency Crossover Valve (6), Figure 20, located
at station 4.2, right side, must be closed during
normal operation of the hydraulic system. However,
in the event of fallure of engine-driven pump (9),
or of engine No. 3 on which the pump is mounted,
turn on the auxiliary electric pump and open the
emergency crossover valve to allow flud under
pressure from the auxiliary electric pump to flow
into the open center pressure line.
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Emergency Flap Valve

Emergency flap valve (2), Figure 20, located on
the right side of the fuselage, adjacent to the hand
pump, connects the hand pump to a direct line
to the shuttle valve, which is mounted on the
inboard end of the wing flap cylinder, for emergency
lowering of the wing flaps. Normally, the emergency
flap valve is secured in the closed position by safety
wire. The valve should be opened only for emer-
gency lowering of wing flaps.

Emergency Pump Valve

Emergency pump valve (1) Figure 20, located on
the right side of the fuselage, adjacent to the hand
pump, connects the hand pump to the open center
pressure line for emergency operation of the entire
hydraulic system. Normally, the emergency pump
valve is secured in the open position by safety wire.
The emergency pump valve should be closed only
when the emergency flap valve has been opened for
emergency lowering of wing flaps.

Emergency Reservoir Valve

Emergency reservoir valve (20) Figure 20, located
aft of the reservoir, directs the flow of flud from
the bottom and center reservoir suction outlets.
The valve is a simple plug valve with three ports.
For normal operation, the valve handle must be
horizontal so that all three valve ports are open,
and fluid can flow from both the center and the
bottom reservoir outlets. When the valve handle
is in the vertical or emergency position, only two
of the wvalve ports are open, so that only the
bottom reservoir suction outlet is open to the main
suction line, while the center reservoir suction out-
let is closed.

Warning: Do not move the handle of emer-
gency reservoir wvalve (20) to
vertical position for suction from
the lower half of the reservoir un-
less the system has been checked
for leaks. Normally, loss of fluid
will be the only reason for shifting

OPERATING PRESSURES

There are three hydraulic pressure gauges,
mounted on the pilot’s instrument panel.

Hydraulic System Pressure Gauge

Hydraulic system pressure gauge (47), Figure 20,
indicates fluid pressure in the open center pressure
line. With t*- engine-driven pump in operation,
accumulators wnarged, and none of the open center
selector valves in operating position, the hydraulic
pressure indicated on the gauge varies from 25 to
75 p.s.i. When accumulators are charging through
the unloading wvalve, gauge (47) will indicate the
same pressure as brake pressure gauges (55) and
(56), ie., up to 1000=50 p.si. The bomb bay
door, wing flap, and landing gear operating pressures
are indicated on gauge (47). The highest pressure
attained is the landing gear selector valve relief

(or kickout) pressure, 11001, ps.i.

Inboard Brakes Pressure Gauge

Inboard brakes pressure gauge (56), Figure 20,
indicates fluid pressure in lower accumulator (44).
Accumulator pressure can vary from 850=50 to
1000 =25 p.s.i. when the accumulator is charged
by the engine-driven pump through the unloading
valve, or by the auxiliary electric pump through
the emergency crossover valve and the unloading
valve. When the emergency crossover wvalve is
closed and the auxiliary electric pump is turned on,
accumulator pressure can vary from 970=50 to
1140775 p.s.i.

Outboard Brakes Pressure Gauge
Qutboard brakes pressure gauge (55), Figure 20,

indicates fluid pressure in upper accumulator (46).

Operating pressures are the same as for the lower
accumulator (inboard brakes pressure gauge).

Pressure Settings

Engine pump relief valve 1250 p.s.i.
Auxiliary electric pump

to lower halt of reservoir. There- relief valve 1250 p.s.i.
fore, the source of fluid loss must Bomb bay doors open
be checked or the reserve supply relief valve 700 p.s.i.
will be wasted through the same Wing flaps doun relief
outlet. valve 500 p.s.i.
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Auxiliary electric pump
pressure switch

Accumulator unloading
valve

Q70 =50 to 114077 p.s.1.
P

850 = 50t0 1000 50 p.s.i.
Selector valve relief (or kickout) pressures:

Landing gear: Gear up 110018 ps.i.

(Gear doum 85025 p.s..
Wing flaps:  Flap up 75025 ps..
Flap doun 470=%= 5 p.s..
Bomb bay doors: Doors open 600 =25 p.s.i.
Doors close 1000 =25 p.s.i.
HYDRAULIC FLUID
Fluid Specification: AN-VVO-366b

Reservoir Fluid Capacity: 6.8 gallons from
bottom of reservoar
to center suction
outlet, plus 3 gal-
lons from center
suction outlet to
filler neck.

BOMB BAY DOORS HYDRAULIC
CONTROL

The bomb bay doors can be actuated through
three independent hydraulic controls:

1. Bomb bay door selector valve (49), Figure 20,
in bombardier’s compartment.

2. Utility control valve under flight deck, for-
ward of station 4.0.

3. Emergency bomb release handle on aft side of
pedestal.

Controls 2 and 3 are independent, but are in-
corporated in one valve called the bomb bay door
emergency and utility control valve (39).

Normal Hydraulic Operation of Bomb Bay
Doors

Bomb bay door selector valve (49) is operated by
the bombardier through a control lever. When the
control lever is placed in either.doors vpen or doors
close position, the selector valve piston remains in
position and directs fluid from the open center line to
the bomb bay door actuating cylinders. Fluid which

returns from the actuating cylinders flows through
the selector valve into the open center line, and
returns to the reservoir. When the door actuating
pistons reach the end of their strokes, fluid pressure
in the line and the selector valve immediately builds
up because the fluid is incompressible. The selector
valve 15 designed and adjusted so that the selector
valve piston kicks out (automatically returns to neu-
tral) when bomb bay door operating pressure builds
up to 600=+25 p.si. at the end of the doors open
operation, and to 1000=25 p.s.i. at the end of the
doors close operation. When the selector wvalve
piston returns to neutral, flud flowing in the open
center line passes through the valve and returns to
the reservoir.

The two ends of cylinder (30), Figure 20, are
interconnected through bomb bay doors relief valve
(29). Relief valve (29) discharges fluid from the
doors open line to the doors close line if fluid pressure
in the doors open line exceeds 700 p.s.i.

Utility and Emergency Operation of Bomb
Bay Doors—General

The bomb bay door utility and emergency valve
(39) Figure 20, is located just forward of the bomb
bay bulkhead at station 4.0.

The utility operation lever, located on the aft
side of the bomb bay door utility and emergency
valve, can be moved inboard to close the bomb
bay doors, or outhoard to open the doors.

The emergency operation lever, located on the
forward side of the bomb bay deor utility and
emergency valve, is connected by cable to the
emergency bomb release system. The emergency
operation lever can be moved only in the outboard
direction to open the bomb bay doors. A stop
prevents the lever from moving inboard.

Utility Operation of Bomb Bay Doors

A control rod is connected to the utility operating
lever on the aft side of the bomb bay door utility
and emergency valve. Two handles on the control
rod provide a convenient method for operating the
valve either from inside or from outside the airplane.
One handle is located inside the airplane adjacent
to the wvalve, The other handle can be reached
from outside through a hand hole provided with a
locking cover, A spring returns the control rod and
the valve operating lever to neutral when the handle
is released. To open the bomb bay doors, the con-
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trol rod must be moved outhoard and held until the
doors are fully open. To close the bomb bay doors,
the control rod must be moved inboard and held
until the doors are fully closed.

Emergency Bomb Release System

The bomb bay doors can be opened and the
entire bomb load jettisoned unarmed by pulling the
emergency bomb release handle located on the
pilot’s control pedestal.

For best results operate the emergency bomb
release system as follows: Pull the emergency bomb
release handle approximately four inches, then wait
until the bomb bay doors are fully open. After the
bomb bay doors are fully open, pull the handle
all the way out to jettison the bombs.

Bomb Bay Door Position Indicators

When the bomb bay doors are fully open, the
following lamps are illuminated:

1. Two lamps (right hand doors and left hand
doors) on the bombardier’s control panel.

2. Two lamps (right hand doors and left hand
doors) on the pilot’s instrument panel.

WING FLAP HYDRAULIC CONTROL

The flaps can be operated hydraulically in three
WaYs:

1. Normal Operation—To lower and retract the
wing flaps, fluid is forced through wing flap
selector wvalve (61), Figure 20, to wing flap
actuating cylinder (33) by the engine-driven
pump, or by the auxiliary electric pump in
case of failure of the engine pump.

2. Emergency Lowering—To lower the wing
flaps, fluid is pumped by hand pump (3);
Figure 20, directly to the wing flap actuating
cylinder through flap emergency valve (2) and
shuttle valve (32).

3. Supplementary Emergency Lowering Method
—Fluid can be pumped through emergency
pump valve (1), Figure 20, by the hand pump
into the open center system and through wing
flap selector valve (61) to raise or lower the
flaps. This method is very slow if the accumu-
lator pressure charge is low; therefore, it is
not recommended as an emergency method for

lowering the wing flaps unless damage to the
system has rendered method 2 inoperative.

Normal Hydraulic Operation of Wing Flaps

Wing flap selector valve (61), Figure 20, is located
forward of the pilot’s control pedestal and is oper-
ated by a lever on the right side of the pedestal.
When the control lever is placed in either the flap up
position or the flap down position, the selector
valve piston remains in position and directs fluid
from the open center line to the top or the bottom
of the actuating piston in the wing flap eylinder (33).
Fluid which returns from the cylinder flows through
selector valve (61) into the open center line, and
returns to the reservoir.

When the actuating piston in the flap cylinder
reaches the end of its stroke, fluid pressure in the
line and the selector valve immediately builds up
because there is no further fluid flow and the fluid 1s
incompressible. The selector valve is designed and
adjusted so that the selector valve piston kicks out
and returns to neutral when wing flap operating
pressure builds up to 470=5 p.s.i. at the end of the
flap down operation, and to 750 =25 p.s.i. at the end
of the flap up operation. When the selector valve
piston returns to neutral, fluid flowing in the open
center line passes through the valve and returns to
the reservoir.

When the wing flaps are in down position, air
pressure due to excessive flying speed tends to
force the wing flaps upward toward the retracted
position. The force is transmitted through the wing
flap cable system to the actuating piston, causing
hydraulic pressure to build up in the flap down line.
If fluid pressure in the flap down line exceeds 500
p.s.i. relief valve (31) will open, allowing fluid to
discharge into the reservoir return line, and the
flaps will creep up. The relief valve is a safety
device only and should not be tested in flight, as
the excessive pressure required for the operation
might damage the wing flap mechanism. Wing flaps
should not be lowered if air speed exceeds 155 m.p.h.

Emergency Lowering of Wing Flaps

In the event of failure of the open center system,
the wing flaps can be lowered through operation
of hand pump (3) Figure 20. Emergency lowering
of wing flaps is effected as follows:
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Refer to Figure 20.

1. Place wing flap selector valve (61) in the flap
down position.

2. Close valve (1) and open valve (2).

3, Operate hand pump (3) to lower the wing
flaps. Observe the flap position indicator.
When the wing flaps are fully lowered, the
hand pump must lock, indicating that the wing
flaps are locked down hydraulically. If the
wing flaps are not locked down hydraulically,
air impact pressure will cause them to creep
upward. If the hand pump does not lock
when the wing flaps are fully lowered, do
not continue to pump until the wing flap
emergency lowering line has been investiga-
ted for leaks.

4. When wing flaps are fully extended, return
the wing flap selector valve control handle
to neutral position.

Wing Flap Position Indicator

The wing flap position indicator on the pilot's
instrument panel indicates the angular position of
the wing flaps from fully retracted position (0°) to
fully lowered positon (40°).

LANDING GEAR AND TAIL BUMPER
HYDRAULIC CONTROL

Each of the landing gear units is operated by a
hydraulic actuating cylinder. The nose landing gear
cylinder is extended fully when the nose gear is
down. The main landing gear cylinders are coms-
pressed fully when the main gear is down. The tail
bumper cylinder is compressed fully when the tail
bumper is down in landing position.

The landing gear selector valve (60), Figure 20, is
located forward of the pilot’s control pedestal and is
operated by a lever on the port side of the pedestal.
When placed in either the gear up or gear doum
position, the selector valve remains in position and
directs fluid from the hydraulic open center line to
the main landing gear, nose landing gear, and tail
bumper actuating cylinders. Fluid which returns
from the actuating cylinders flows through the
landing gear selector valve into the hydraulic open
center line and returns to the fluid reservoir. When

all the landing gear and tail bumper actuating pis-
tons have reached the end of their strokes, fluid flow
is stopped and fluid pressure in the lines immediately
builds up because hydraulic fluid is incompressible.
The landing gear selector valve is designed and
adjusted to that when fluid pressure reaches

850 +25 p.s.i. at the completion of gear down opera-

tion, or when it reaches 1100% 5 p.s.i. at the com-

pletion of gear up operation, the selector walve
piston automatically kicks out and returns to neu-
tral. When the selector wvalve piston returnes to
neutral, flud flowing in the open center line
passes through the valve and returns to the res-
ervoIr.

Sequence of Operation

The sequence of operation when retracting the
landing gear 1s as follows: The nose gear retracts
first, followed by the main gear, then by the tail
bumper.

The sequence of operation when lowering the
landing gear is as follows: The main landing gear
and nose landing gear sometimes lower and lock
simultaneously while sometimes the nose gear low-
ers first, followed by the main gear. This will depend
on the adjustment of the main landing gear up-
latches. The tail bumper lowers into landing posi-
tion only after main and nose wheels are locked
down.

The nose gear retracts first because main landing
gear restrictor valve (63) Figure 20, is installed in
the gear up hydraulic pressure aft of the point
where the nose gear hydraulic line connects to the
landing gear hydraulic lines. The primary function
of the main landing gear restrictor is to insure
approximately simultaneous retraction of the main
landing wheels. Main landing gear restrictor valve
(63) restricts the flow of hydraulic fluid during gear
up operation until fluid pressure builds up to 800
p.s.i., a pressure sufficient to fully retract the nose
gear before the restrictor valve opens fully. Ap-
proximately simultaneous retraction of the main
landing wheels is thus assured because no part of
the fluid flow is diverted to the nose gear actuating
cylinder while the main landing wheels are retract-
ing. During gear down operation the main landing
gear restrictor valve opens to allow returning fluid
to flow without restriction from the actuating
cylinders back to the selector valve.
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Tail Bumper

The tail bumper mechanism iz designed so that
the hydraulic pressure required to fully retract or
lower the mechanism is in excesss of the pressure
required to fully retract or lower the nose landing
gear and the main landing gear. Therefore, the tail
bumper is last in both lowering and retracting
sequence. Since the nose and main landing gear
actuating pistons have reached the end of their
strokes before the tail bumper mechanism operates,

Landing Gear
Selector Valve

1. Safety Latch

the full flow of fluid is diverted to tail bumper
cylinder (27), Figure 20. To prevent excessively
violent lowering or retraction of the tail bumper
mechanism, tail bumper restrictor (26), is installed.
The restrictor is a modified banjo fitting, a 45" hole
is drilled through one wall of the hollow banjo
fitting swivel bolt.

In case of failure of the tail bumper hydraulic
lines, tail bumper shutoft valves (25), Figure 20,
must be closed to prevent loss of hydraulic fluid.
Normally, the shutoff valves must be open.

Contrel Pedestal

Lefl Qleo
Faming

4. Selector Valve Opearating Lever

2. Spring 5. Push Button
3. Solanoid 6. Safety Switch
Figure 2 1—Landing Gear Safety Lock System
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Main Landing Gear Safety Lock System

The landing gear safety lock system is illustrated
in Figure 21. Movement of landing gear selector
valve operating lever (4) into the gear up position is
restrained by a solenoid operated latch (1) which is
controlled by two switches in series. One switch
is a push button (5) on the selector valve operating
lever; the other switch (6), located on the left
main landing gear oleo fairing, closes only when the
oleo strut extends.

When the electrical circuit is open, spring (2)
holds the solenoid operated safety switch (1) in the
engaged position to prevent forward movement of
lever (4) to the gear up position. When the electrical
circuit is closed by extension of the oleo strut and
by pressing button (5), solenoid (3) retracts safety
latch (1) so that lever (4) can be moved forward
to the gear up position.

Since switch (6), Figure 21, closes only when the
oleo strut extends, it is impossible to move lever (4)
into the gear up position and thus raise the landing
gear while the oleo struts are supporting the air-
plane. The oleo struts extend only when the air-
plane is placed on wing jacks, or when the airplane
leaves the ground in flight. The selector wvalve
operating lever can be moved aft to the gear doun
position without restraint. The solenoid operated
safety latch (1), restrains lever (4) from the gear up
position only.

If the electrical circuit fails in flight and solenoid
latch (1), Figure 21, fails to release, release the latch
with a screw driver or other suitable tool, working
from the left side of the pilot's pedestal. The sole-

noid latch operates easily if the landing gear selector
valve operating lever is in neutral position.

Main and Nose Landing Gear Downlatch
Indicator

The main and nose landing gear downlatch indi-
cator lamp 1s on the pilot’s instrument panel. The
green lamp is illuminated only when all three land-
ing gear units are down and latched; hence, the
lamp must be illuminated befoure the airplane lands.

HYDRAULIC POWER BRAKES

The hydraulic brake system consists of two com-
plete and independent brake systems, so that failure

of one system will not cause complete brake
failure.

Each brake control valve consists of two inde
pendent brake control units; each brake control
unit operates a single brake expander tube.

There are two independent brake assemblies at
each of the main landing wheels. Each of the four
brake assemblies on the airplane is connected to an
independent brake control unit on one of the brake
control valves.

The inboard brake assembly at both of the main
landing wheels is controlled by brake control valve
(59), Figure 20. Hydraulic fluid under pressure, for
operation of inboard brakes, is supplied by upper
accumulator (46). The upper accumulator maintains
a constant fluid pressure on brake valve (59).

The outboard brake assembly at both of the main
landing wheels is controlled by brake control valve
(58), Figure 20. Hydraulic fluid under presssure,
for operation of outboard brakes, is supplied by
lower accumulator (44). The lower accumulator
maintains a constant pressure on brake valve (58).

Inboard Brakes

Oulboard Brokes
& B s Contral Valve

Coantral Valve l

Copilots Brake
FPedals

Pilots Brake
FPedals

Figure 22—Schematic Diagram of Brake Pedal
Linkage

The brake control valves are mechanically inter-
connected, as illustrated schematically in Figure 22.
When either the pilot’s or the copilot’s right brake
pedal is depressed, both the inboard and outboard
brake assemblies at the right side main landing
wheel are actuated. Likewise, when either the
pilot’s or the copilot’s left brake pedal is depressed,
both the inboard and outboard brake assemblies at
the left side main landing wheel are actuated.

Brake operating pressure is directly proportional
to the distance the brake pedals are depressed.
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Two hydraulic pressure gauges are mounted on
the pilot’s instrument panel to indicate the hydraulic
pressure available in the accumulators for operation
of the inboard and outboard brake systems. Inboard
brakes pressure gauge (56), Figure 20, indicates
fluid pressure in the lower accumulator. Outboard
brakes pressure gauge (55), indicates fluid pressure
in the upper accumulator. Pressure gauge surge
restrictors (48) and (50) prevent damage to the
brake pressure gauges by damping pressure surges.
Fach surge restrictor is a simple union with an
028" diameter hole.

Parking Brake
To set the parking brake:
1. Depress both brake pedals all the way.

"r-iﬁ-ﬂ
(=

L A
Sl F

2. While holding the brake pedals depressed,
raise the parking brake lever which is located
on the lower, rear corner of the pilot’s pedestal;
raising the lever causes engagement of a lock-
ing cam which locks the brake valve operating
levers in position.

3. Still holding the parking brake lever up, re-
lease the brake pedals. Then release the park-
ing brake levers.

To release the parking brake:

1. Depress the brake pedals all the way, and push
downward gently on the parking brake lever.
Often the parking brake lever will fall as soon
as force is applied to the brake pedals.
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THE Pratt & Whitney Twin Wasp R-1830-04
is a fourteen cylinder, radial, twin row, air-cooled
engine illustrated in Figure 23. Features of the
engine are as follows:

1. Increased mechanical strength to permit oper-
ation at the increased power ratings.

2. Revised valve timing to enable using higher
r.p.m. and power.

3. Increased cooling area on the cylinder heads

and barrels. The aluminum muff type of cylin-

- der barrel finning replaces the former integral

steel fins. The increased cooling area is especi-
ally valuable at high altitudes.

4. The blower and intermediate rear sections
provide increased supercharging capacity and
improved distribution. The supercharger is
the single stage, two-speed type with an 11.3
in. impeller driven by two dual cil-operated
cone clutches. Fuel is injected at the face of
the impeller through a discharge nozzle and
spinner mounted on the impeller shaft.

5. The R-1830-94 engine incorporates automatic
two position spark advance. At wvery low
engine speeds or at small throttle openings,
the magnetos are timed to fire the appropriate
spark plug at 25° in advance of the top center.
At somewhat higher power, the control mech-
anism shifts the spark timing to 32° advance
(cruising advance), providing improved fuel
economy for cruising. At 400 to 500 b.h.p. the
control mechanism shifts back to the nor-
mal 25° advance position which is used at
all greater powers. Similar spark adwvance
changes occur with decreasing powers, al-
though the actual shift points will occur at

slightly lower powers than with increasing
POWETS.

Carburetor and Mixture Control

The R-1830-94 engine is equipped with the Ben-
dix PD-12F7 injection carburetor. Four positions of
the pilot’s mixture control lever are provided: full
rich, automatic rich, automatic lean, and idle cut-off.
The carburetor is illustrated in Figure 24.

Full rich position of the mixture control is used
only when the automatic mixture control unit has
ceased to function or is believed to be faulty.

Automatic rich position is used at all other times
except when cruising at low power output. At such
times Automatic lean is used.

When the mixture control is placed in the Idle
cut-off position, fuel flow to the engine ceases. This
provides a positive means by which the engine
can be stopped even though overheated at the time.
Also, personnel injury is not so apt to occur if the
propeller is accidentally turned with the switch in
the on position.

The accelerating pump is mounted on the inter-
mediate rear crankcase, and is connected with the
supercharger entrance passage. The pump is
operated by momentary changes in air pressure in
this passage. Therefore, when the engine is not
running, fuel is not pumped from the carburetor or
accelerating pump by moving the throttle,

Supercharger Operation

To aid in the prevention of sludge accumulation
and to check the operation of the two-speed blower
mechanism, shift the blower ratio selector valve in
accordance with the following procedure prior to
each flight and before stopping the engine after long
flights. This is important.

After the oil inlet temperature has reached at
least 40° C. increase the engine speed to 1200 or
1400 r.p.m. with the propeller control in the take-off
position, or suthciently high speed to obtain more
than the 40 p.s.i. minimum oil pressures required
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Figure 23—Right and Left Rear Views P & W R1830-94 Engine
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1. Fuel Pump and Fuel Pressure Transmitter Balance Venl
Connection

Automatic Mixture Control Unit

Fuel Supply from Fuel Pump

Finger Strainer

Automatic Spark Advance Control Unit

Throttle Balance

o

Figure 24—Right Side of Carburetor

for clutch operation and shiftt the blower ratio
selector valve to the high position by moving the
blower selector switch on the nght hand side of
the pilot’s pedestal. A momentary drop in oil pres-
sure should accompany the shift. Open the throttle
to obtain about 2300 r.p.m., lock the throttle, and
immediately shift back to low blower ratio. Blower
shifts should be made without hesitation or dwell-
ing between the control stops to avoid dragging or
slipping the clutches. A drop in manifold pressure
should accompany the shift from high to low blower
and the manifold pressure gauge should be watched
for this indication when the shift is made. The
drop in pressure is a positive indication that the
control system is functioning properly, and this

check is important to prevent inadvertent take-off
in high blower ratio. As soon as the check for change
in manifold pressure has been made, reduce the
engine speed to 1000 r.p.m. or less. If the shift did
not appear to be satisfactory, operate the engine at
1000 r.p.m. or less for two minutes to permit heat
generated during the shift to dissipate from the
clutches, then repeat the shifting procedure. Pro-
longed fluctuation or loss of manifold pressure when
shifting from low blower ratio to high blower ratio
would indicate improper high clutch engagement,
in which case the blower ratio selector control
should be returned to the low position and the shift
repeated as just described. Makesure thattheblower
ratio selector valve control is in the low position
when ground tests have been completed.

During long range cruising flights, when using
either low or high blower ratio, the blower clutches
should be shifted every two or three hours to prevent
excessive sludge accumulation. At least two shifts,
each of about two minutes’ duration, should be
made. It should normally be unnecessary to change
throttle or pt‘mpﬂ“«s‘:i‘ control [Hlﬁiiim‘tﬁ when m;llcing
the clutch shifts.

il System

The R-1830-94 engine is of the dry sump type.
For this reason each of the four engines is provided
with an oil supply system as illustrated in Figure 25.

The oil is carried in a hopper type reservoir
located in the aft center of each nacelle. Oil flows
out of the sump on the bottom of the reservoir
through a Y drain valve fitting and lines to the
engine inlet.

Return oil passes through an ail temperature
regulator and cooler to the top of the hopper inside
the reservoir.

An oil temperature resistance bulb is installed
in the Y drain valve. The resistance bulb is con-
nected electrically to the oil temperature gauge on
the copilot’s instrument panel.

LEGEND FOR FIGURE 23

1. Spark Plug Leads 8. Engine Frimer Manifold 12. Qil Inlet Thermometer Connection
2. Ellﬂ'n'll'ﬂr Clutch Ratio Selector Valve 9. Magneto Vent Suction Line : ::] H;]E?; Uagd ::mE PEW—EUP:imlarm]

3, Qi ':Fut_iﬁ'[ 10. Accelerating Pump 3. L8 tf.:i.lﬂl':r y=r*ass Valve

4. Rear Oil Pump ; . : 14. Qil Strainer

5. Oil Inlet 11. Hydraulic Pump Mounting Pad 45 0 pressure Transmitter Connection
6. Supercharger Automatic Drain Valve (Pump Mounted on Engine No. 3 16. Main Sump Vent Pipe

7. Left Hand Magneto Vent Intake Only) i7. R.H. Magneto Vent Intake
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Qil Dilution

Qil dilution is accomplished by operating an
electrically controlled solenoid which allows fuel
under engine driven or booster pump pressure to
enter the oil system at the Y drain valve. When-
ever a cold start is anticipated, oil should be di-
luted before shutting down, on the preceding run.
This can be accomplished by operating the «il
dilution switches located on the copilot’s instru-
ment panel.

In the event the engine fuel pump is not operating
and the fuel booster pump is not energized by its
own circuit, a supply of fluid is assured by the ail
dilute circuit energizing the fuel booster pump.

Dilute oil according to the following instructions:

. Operate engine at 1000 to 1200 r.p.m.
. Dilute each engine separately.
. Maintain oil temperature below 50° C. (122°

F.) and ail pressure above 15 p.s.i. (shut down
engine to allow oil to cool to 40° C. (104° F.)
and restart, if necessary, to maintain oil
pressure).

. Dilute engine ail as follows for ground temper-

atures shown:
4° to —12° C. (40° to 10° F.)— Depress dilu-
tion switch for two minutes.

—12° to —29° C. (10° to —20° F.)—Depress
dilution switch for four minutes.

B Oil Flow—Tank to Engine
[ Return to Tank

B Oil Pressure

B Fuel for Oil Dilution

(16 @ @ [ Oil Tank Vent

B Scupper Drain
[ Feathering Pump Suction

1. Oil Temperature Control Valve 8. Filler Cap

2. Oil Diverter Valve 9. Sounding Rod 15. Qil Drain Valve

3. Oil Diverter Valve Control Solenoid 10. Oil Pressure Indicator 16. Oil Dilution Solenoid Valve
4. Accelerating Well 11. Oil Temperature Indicator 17. Fuel Strainer

5. Qil Strainer 12. Autosyn Oil Pressure Transmitter 18. Sump

6. Self-Sealing Oil Cell 13. Oil Temperature Bulb 19, Plug

7. Scupper 14, Qil Dilution Shutoff Valve 20, Qil Cooler

Figure 25—PB4Y-2 Qil Supply System
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—20° to —46° C. (—20° to —50° F.)
press dilution switch for six minutes.
Depress dilution switch ‘1 minute for each
additional 5° C. (9° F.) when ground tempera-
tures are below —46° C. (—50° F.).

During the last two minutes of the dilution

period depress propeller feathering switch

until drop of 400 r.p.m. is observed. Pull out
switch and allow r.p.m. to return to normal.
Repeat this operation three times.

Note:

Continue to hold oil dilution switch
on until propellers cease rotating after
mixture control has been placed in idle
cut-off.

PILOT'S CHECK CHART

R-1830-94; Single Stage, Two-Speed Supercharger

| | r | |
: ] ' . : Max. Annrox.
' e Oil | Qi | P
ﬂpﬁfiiltiﬂﬂ lEHP RPM Altitude Cri_tical M' H!i:m_*cr Mixture | P[E‘_-':i-- T_.:m!p__ Iggaid | Cowl EEEIE
Condition | Feet |Altitude In. H Ratio | Control | Lyimuts | Limits T | Flaps US. Gl
n. He PS | C emp. U5, Guls.
; e C per Hr.,
1; — ke =
Take-off e T e iy | (EONREY, PO g 51 Low | Auto | 85-100( 40-85 2600 ! Part 180
i‘ Rich Open
Military Pﬂ-wa.’;r! 1350 ‘ 2800 l 0-10, 500 ' 4500 40 | Lo | Auto ]ESJIEIJ 40-85 260 | As . 180
(5 Min.) IIEI} | 10,500 up , 13, SIIT 43.5 High Rich l Req d.| 155
Rated Pu;_w;r I],[H} 15[_]-[] {ﬁ-ll 000 | T?Uﬂ' 40) Low l Auto | 85-100160-85 | 260 | As 135
1000 | 11000up| 14400 | 30.5 | High Rich . |Req'd.| 130
| ' |
EiithEsirEd.l 525 A AT . Low | Auto | 85-100| 60-85 232 | Parc 82
(759, power)j 750 2350 | High ‘ Rich Open 76
—— ‘ oL : - | 1
|
Crusing 735 2250 |. . . II B Lo | Auto 6595 | 6075 232 Closed 56
Maximum | 675 | i High = Lean - ! 55
l = AT T, | _= e | e
|
Cruising— GO JOKY oo i gen et Jome Ak | 6075 (204 or | Closed| 438
Maximum ‘ 450 1300 | i | Low Lean | Mln leas 32
B.M.EP. | | | | desired)
o S | | =
——
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VPLEUUM 15 furnished by two pumps, one
mounted on engine No. 1 and the other on engine
No. 2. Both pumps are in operation at the same
time as there is no selector valve. Because of check
valves inserted in the lines, failure of one pump
Jdoes not affect operation of the svstem. Vacuum
pressurc can be checked by observing the gauge

Suctson Lines

m the automatic pilot: 4.0"—4.2" mercury is
satisfactory.

These pumps furnish vacuum to operate the gyro
mstruments, CO detector, and the camera manifald.

The complete vacuum system is illustrated in
Frgure 32,

s Mo Previure Limes

Chl Retwrn Lizan

1. Air Filter

2. Autlomatic Pilot

3. Gyro Horizon

4. Sampling Intake --Carbon
Monoxide Detector

5. Carbon Monoxide
Detector

6. Camera Manifold

7. Check Valves

8. Oil Separator

10. Vacuum Pump

11. Directional Gvro

12. Turn and Bank Indicator
13. Suction Manifold

14, Distributor Manifold

9, Suction Relief Valve

Figure 26—PB4Y-2 YVacuum System
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GENERAL SPECIFICATIONS

Airplane General Dimensions and Clearances

Puselape Nurimum Flefohe . . .- o covav oo s s amaies et sl | GMeY
Fuselyge Maxmum Wadth: - wocmnssinimnsi sseroms Bt iime Sy . g
ﬂx;mllﬂpn ............................. T - 11’
Gv&mill.mgth[mthMumrPrmluctﬁnmeturrLt} PR | . 7t
f}uer.iillmgth[mthErmnn-sa.turn:tnt]ﬁ“:mglt‘r.._._... s e e SRS o

Overall Height . S A A B U e e A e e L R et i [
Clearance, Fusthe to Ground . .. .. L e o RN L
Clearance, ltﬂ‘unrdFmpell-.:-rTlptﬂ{:rnuml e e . L [
Caearance, Outbaird Propeller Tip 16 Grownd - . viimciieninimiimmartns isvs 36"
e Rt e Ol P el e i T s e B S R e e S i e s 7

Wings
ROOE RO, o o o e e e et e o A N D o R e T e Tl S Bt 14"
Mean Aerodynamic, Inches . . .. ... A e e e R TP b

Wing Flaps

Wing Flap Type . .. R R U S e e SR S A Fowler
Mﬂvﬂmentanhpﬁ[MﬂxlmumDﬂwn} ...... R R e e e e e SO
Movementof Flaps (Up). ..o S R N
Wing Flap Control . ... ... ... H},rnlrauhc ‘with ]mrmtmn mndicator
e T R —— e e R e ol e
Ailerons

Pt 1y iU T | PP | S . 21"
Alleron Moverment (DOWIRY . o oo e e e s s e TR
Aileron Movement (Up). . : S e e e e e b . RS
ﬂllt,nm{}mtmlWIM.IMrm.mu.nt{[{]ght} R R R L T P B e L e it Lot b S [ 7 o
Aileron Control Wheel Movement (Left). .. ... ... ... ... .. ... SRR I b
ANeTon Fab WIOVEIERE KLIBY: o v mois voamsimimn sin s i e 55 il Hinis T |« o
Aileron Tab Movement (Down). | oy 10°
Atleron Tab Control Novement o sl s e s ‘f’ turn for 1° movement

Vertical Stabilizer

Vertical Stabilizer Height . . _ o ey AR L
ngLeadmgEdgetnﬂudderﬂlngeLme ..... A S RN R e s DR e
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Rudder

Rudder Height. . O SR AT e T . . S 12" &
RudderMﬂuement{Rjght) i e B e S i S e e St e et D
Rudder Movement (Left). . S R e R e e e e s e e TR
RudderPﬁdalevﬂl(Furward}........,.....,,.,,..--.._..........,........-..._._____3}»{;*’
VT e Lol e a e T e Bk 5 T —— .
Rudder Tab NMovement {Raght) . vminssv i smmin s s bsiis s ui it sty B
Radeler Tab Movement (et s i i i i i e R S R s S vy,

Horizontal Stabilizer

Horizontal Stabilizer Span . . . .. .. e 34" 6
Wing Leading Edge to Elevator Hinge Line. . . ..-.conwammmn i i s smssss sosio 40° 9 1g"

Elevator

Blenmbor Spany: o o e R e S A R A R e R e 14" 6 14"
Elegator RIovenRat (LI . - oo s i s s st r T e eesgres ME
Blevator Movement (Domm ). . .ot et e 20°
Blevator Conitrol Movement (Rorwatd ). o wmsimvmm  avviemss s s s s s s rasaisin g
Elevitor Control Movement (AT i v e i i 5 i i e ey i s i i e 10 18"
Eleator- Tab NMovempnEIbInY. TR B e R e et Srore I
Elevator Tab Movement (Down). ... ... .. ... . ... ... 3"
Elevator ‘Tab Clontool IVIORBIMERIE .« o vuta v i s s i s s e 6w e W v L, turn fnr 1" movement

Landing Gear

1 T 25" 715
MamLandmgGearTlrL‘ilm O SR OID-.. |.
Nost LanidiNg Gear TIPE BITE . oo ns s s e s s s e 36"
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‘ Figure 27 —Three View Drawing

RESTRICTED APPENDIX - Page 83




i]lll'.li'
L

¥
=

Juy .H-f'!-‘..'
L
PJ
e :IT
I !

[
1
‘ |
|:I-H|
3 e

7 .u_ .
- 5@
——1—@

_1 — 3@
[~
&Y

g
P

“d

Mag | a

e b LY
J:?@

LA
= nrl oo

I 1

EIS 0 B
i

200 | x| "

a0
oi8

SOe080608

' K

o 1w

|
J

6

Figure 28—PB4Y-2 Fuselage Station Dliagrom

- A
™ # ¥ a ¥

11111111

‘Elt‘! ilz E!il?];iﬂﬁ‘i!ﬂ:,r

A ¥ [ L. Lt e -
Figure 29—Wing Station Diegraem




1. Nose Compartment 4. Radio and Navigator Compartment
2. Flight Compartment 5. Over Wing Compartment
3. Nose Whes! Compartment 6. Bomb Bays

7. Rear Compartment

Figure 30—PB4Y-2 Compartments
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DETAIL OF WING JACK POINT

DETAIL OF NOSE JACK PLHNT

DETAIL OF INBOARD

DETAIL OF LAMDIMNG
WING JACK POINT

GEAR JATKE PIIMNT

Figure 31—Jacking Points
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Figure 32—Holsting Points

Figure 33—Mooring Diagram
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