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Figure 110 - PILOT’S ENGINE CONTROLS

142 RESTRICTED



' SECTION IV
Par. 9

144

'RESTRICTED
AN 01-40AL-2

RESTRICTED

PROPELLER PITCH

- CARBURETO
AR

~ THROTTLE
MIXTURE

Figure 111 - LEFT-HAND ENGINE AND PROPELLER CONTROLS
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FEATHERED

UNFEATHERED

Figure 113 - PROPELLERS FEATHERED AND UNFEATHERED

10. PROPELLERS.
a. DESCRIPTION.

(1) GENERAL. (See figure 113,) - Each engine
is equipped with a Hamilton Standard, hydromatic, full-
feathering propeller. The nominal diameter of each
propeller is 11 feet 4 inches, Each propeller consists
of a23E50hub and three 6353A-21 blades. A propeller

anti-icer system is provided.

(2) FEATHERING SYSTEM. (See figure 121.) -

Fluid for operating the propeller feathering system in
each nacelle is provided by the engine o0il container
in each inner wing panel. A sump at the bottom of the
oil container provides a one-gallon oil supply which is

PROPELLER BLADE

(1) ENGINE OIL PRESSURE
(2) GOVERNOR OIL PRESSURE
(3) CENTRIFUGAL TWISTING MOMENT

available to the propeller feathering system only. From
this sump the oil is directed to an electrically operated
pump which forces the oil under pressure to a cable
controlled propeller governor mounted on the front sec-
tion of the engine. The pressure of the oil between the
pump and the governor may range up to 500 pounds per
square inchfor feathering and to 600 pounds per square
inch for unfeathering the propeller. A switch is provided
for eachpropeller. After pushing the respective switch
for the propeller to be feathered, the switch will auto-
matically release when the propeller blades reach
their full feathered position. To unfeather the propeller,
push in the switch and hold until the engine windmills
at 600 to 800 rpm. Then release the switch,

PROPELLER DOME

GOVERNCR OIL PRESSURE

ENGINE OIL PRESSURE

Figure 114 - PROPELLER CONTROL FORCES
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SYMPTOM CAUSE

REMEDY

Improper governor gasket.

Propeller feathering pump in-
operative.

Replace gasket.

Test operation of pump with 24-
volt current., If pump remains
inoperative, replace the unit. H
pump operates in test, trace the
circuit with a trouble lamp.
Replace defective part.

Slow increase in rpm during flight. Qil supply low.

Stop engine immediately. Feather
propeller. Replenish oil sup-
ply before again starting engine.

AL

PROFPELLER DOME SPANNER WRENCH PROPELLER HUB

Figure 115 - REMOVING PROPELLER
¢, REMOVAL AND DISASSEMBLY.

(1) REMOVAL OF PROPELLER. (See figure

|

115.)
' (a) Remove the propeller dome plug from

the front of the propeller dome.

(b) Remove the propeller dome with a
spanner wrench,
NOTE

Use heavy duty installation and removal tools
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if available, If not, use the composite pro-
Figure 116 - LIFTING PROPELLER FROM SHA FT

peller wrench in the airplane tool kit,
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CANNON PLUG  CONTROL CABLE

MOUNTING STUD NUT

Figure 117 - REMOVING PROPELLER GOVERNOR

(c) Remove the retaining nut lock wire.
(See figure 118,)

(d) Loosen the propeller retaining nut
on the shaft, (See figure 118,)

(e) Unscrew the distributor valve as-
sembly from the shaft, (See figure 123.)

CAUTION

Be sure retaining nut lock wire has been re-
moved before turning distributor valve, as
otherwise the locking splines in the valve
housing will be mutilated,

(f) Unscrew retaining nut completely.

(g2) Remove the propeller from the shaft,
protecting the threads from damage, (See figure 116,)

(2) REMOVAL OF PROPELLER GOVERNOR.
(See figure 117,)

(a) Disconnect the electric cable from
the governor at the Cannon plug on the cut-out switch,

(b) Disconnect the feathering oil line
from the governor.

(c) Disconnect the control cable from
the governor by loosening the cable and removing the
pulley,

(d) Remove the four castellated mounting
stud nuts which secure the governor to the engine.

(e) Lift the governor from the engine
nose case,

d. MAINTENANCE REPAIRS.
(1) PROPELLERS.

(a) COATING WITH OIL, - Coat allun-
protected surfaces of the blades and hub with clean
engine oil after the last flight of the day,

(b) CLEANING BLADES. - Clean pro-
peller blades with gasoline,

(¢c) CLEANING PROPELLER HUB. -
Clean steel hubs with gasoline or kerosene, and suit-
able cloth or brushes.

(d) USE OF CAUSTIC MATERIAL. - Ex-
cept for etching, caustic materials must not be used,
Use solvents such as approved paint and varnish re-
movers to remove paint and varnish.
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1. OUTBOARD BARREL HALF 5. RETAINING NUT LOCK WIRE
2. FIXED CAM LOCATING DOWEL 6. DISTRIBUTOR VALVE ASSEMBLY
3. BLADE GEAR SEGMENT 7. PROPELLER RETAINING NUT

4, BARREL SUPPORT 8. ANTI-ICER NOZZLE

Figure 118 - PROPELLER - DOME REMOVED
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CAUSTIC SOLUTION

PROPELLER BLADE

Figure 119 - ETCHING PROPELLER

(¢) REMOVAL OF CLEANING SUB-
STANCES. - All cleaning substances must be en-
tirely removed after use, Dry all surfaces and coat
with oil.

() REMOVAL OF SALT. - As soon as
possible after being subjected to salt water, flush off
all traces of salt from the propeller, and coat with oil,

(z) LOCAL ETCHING. (See figure 124.)

1 PURPOSE. - Local etching is
employed for the following purposes:

a4, To determine whether vis-
ible lines are cracks or merely scratches.

b. To determine, with a mini-
mum removal of metal, when shallow cracks and

doubled -back edges of metal have been fully removed.

¢. To provide a simple means
of accomplishing this work without removing or dis-
assembling the propeller.

2 PREPARATION OF CAUSTIC. -
Caustic solution is prepared locally by adding to one
gallon of water one pound of commercial caustic soda.

3 PROCEDURE.

a. Clean the area to be etched
with emery cloth., Apply caustic solutionwith a brush
or swab.

b. After the area is well dark-
ened, wipe it off with a clean cloth dampened with
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RIGHT-HAND PROPELLER PITCH CONTROL

Figure 120 - PROPELLER PITCH CONTROLS

f. FINAL TEST AND ADJUSTMENT AFTER

INSTALLATION.,

NOTE

Governors will be set for take-off rpm on a
governor test stand if available before in=
stallation. If it is necessary to make adjust-
ments on the airplane, the following procedure
will be used:

(1) TRIAL SETTING OF PROPELLER GOV -
ERNOR. For the trial setting, place the cockpit lever
approximately 1/8 inch from the forward end of its
full travel. Turn the pulley attached to the governor
control shaft in a clockwise direction until the rack
bottoms inthe cover. Rotate the control shaft counter-
clockwise approximately 90 degrees, With the control
shaft held in this position, connect the linkage be-
tween the cockpit control lever and the governor. This
setting should give approximately the take-off rpm
and permit sufficient movement of the cockpit control
lever to obtain minimum rpm.

(2) GROUND-TEST OF PROPELLER GOV-
ERNOR.

; (a) If, with the cockpit control full for-
ward, more than take-off rpm is obtained at run-up,
the propeller is in full low pitch and the constant -
speed control is set to govern at higher than take-off
rpm. To correctly adjust the linkage system between
the cockpit lever and the constant-speed unit, follow
the procedure outlined below:

1 Pull the cockpitlever slowly back
until the tachometer indicates a drop in rpm, At this
point, the governor is set to govern at the indicated

rpm. Move the cockpit lever so the tachometer reads
take-off rpm and shut down the engine. Without dis-
turbing the cockpit lever, regulate the adjustable stop
at the constant speed unit to limit the rotation of the
control shaft to this exact angular position, shifting
the stop in the pulley holes, if necessary.

2 Readjust the linkage system SO
that the cockpit lever is approximately 1/8 inch of
its full forward position when the governor pulley is
held against the adjustable stop.

(b) If, with the cockpit control full for-
ward (see figure 120), the take-off rpm is not ob-
tained at run-up, vary the manifold pressure slightly.

1 If the rpm remains constant, the
governor setting is too low. The stop on the governor,
the control linkage on both, must be readjusted to
permit the pulley to rotate further in a counterclock-
wise direction until take-off rpm is obtained. Adjust
as required until at take-off rpm the pin in the gov-
ernor pulley is against the stop screw and the cock-
pit control is approximately 1/8 inch from the full
forward position.

2 If the rpm varies as the mani-
fold pressure is changed, the blades are against the
low pitch stop and are not being controlled by the
governor. Check the low angle setting of the blades.
Loss of engine power can also cause this condition.

CAUTION

No attempt will be made to correct this con-
dition by readjusting the governor as this may
lead to overspeeding in flight.
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L.H. NACELLE
VIEW LOOKING AFT

R.H. NACELLE
VIEW LOOKING AFT

ITEM PART | NO. ITEM PART NO.
NO. NUMBER PART NAME REQ. NO. NUMBER PART NAME REQ.
FLUID SUPPLY LINES ANS520-10-10 . . . SCREW . . - o o o oo o
). 4092464-10.....OIL TANK HOPPER OUTLET SUMP ASSEM- srramos g loime F | e :
- BLY TO PROPELLER FEATHERING SYSTEM it irengs iy e p N :
OIL PUMP—RH. . - . oo oo ot asb i v DI 3
AAF-835-16. . ... NIPPLE, HOSE. . . . oo .2 APIFORIDs s se s S
AAF-895-5. ... ELBCRGF, BIRERY oewn s v v e e 00 e 2 oo v 2 ' 7. 4092464-12. ... FIRE SEAL TO PROPELLER FEATHERING
14 WlTTEK G.T;. ] CLAMP ............................... 4 SYSTEM GOVERNOR ]
.895-B74 . .. .PLUG 1 e ony deren i Fiage D RN S e A B AR RERE RS
ik AAF-811-CT45-10NS . . . ELBOW . .. .. ..................... 1
2. 4092464-9......OIL TANK HOPPER OUTLET SUMP ASSEM.- rrse A iRy " RS e £ 1 :
BLY TO PROPELLER FEATHERING SYSTEM ANSI0.1010.  SCREW . e -
. iRy T IERRRRRS Wi _] ANS20-10-10. . SCREW..........oooommnsoranns ]
AAF-835-16. ... .. NIPPLE, HOSE . . . . o ] O D, T o Ny PAA AR EHERERR AN AR pE——— -
AAF-850-16-90°. ELBOW, HOSE. . . ... ..o 1 ANNERRER 66 s NAORITIEDG ¢ ¥ SRR B T R e
AAF-884-16-11. . HOSE. ... ............................ 2 8. 280BH........ PUMP, PROPELLER FEATHERING SYSTEM OIL |
42A11615...... .CLAMP. 4 2064935... .. .. .CLAMP, PUMP. . . .. ...\, 1
AAF-895-874 . . . .PLUG .. ‘ 1066114 .. .. ... .BASE, PUMP CLAMP. . ... ... ... o 1
1687510-10-16 . . SCREW . - - o o o oo oo 2
' PRESSURE LINES O eaioas. MUY -
3. 4092464-3. .. . .. PROPELLER FEATHERING SYSTEM OIL PUMP AN76-17A. . . .. BOLT . . . . ovvmnnon e i adanss BREE E 4 4
TO PROPELLER FEATHERING SYSTEM HOSE AN%O 10. ;. ... . WASHER., ., . .iu.i:icisnissassnssnmevey 2
—RH. o 1 |
AAF-895-86 . . . .. BUSHING . . . .o o oo o 1 9. 5171315.... . .. SUMP ASSEMBLY, OIL TANK HOPPER
AAF-811-CT45°-10NS. .. ELBOW. . ... ... .. ... ... ... ...... 1 OURLET—LH: 255055 55 5 55 5 5 5 % v o
5171315-1. . . ... .SUMP ASSEMBLY, OIL TANK HOPPER
4. 4092464-4. .. . .. PROPELLER FEATHERING SYSTEM OIL PUMP. | OUTLET—RMH. . . oo oo W 1
| TO PROPELLER FEATHERING SYSTEM HOSE 2067251, .. ... GASKET . . - o o o o oo 1
| —LH. o ) AC365-428 . NUT . o o oo 16
AAF-895-86  BUSHING . . . o oo 4106687 . .. ... FITTING, OIL TANK OUTLET ADAPTER . . . . .. 1
AAF-811-CT45°10NS . .. ELBOW . ... . .. ... ] 1066875, .. ... GASKET . . . o o o o oo 1
* AC365-428. . NUT . o o oo oo 6
5. 2086069-4 . ... 'HOSE, PROPELLER FEATHERING SYSTEM . ... | 1066943 . . . ... BAR . .« o oo 1
275765 . ... . .. NUT, CHECK .. . oo 1 AN43-7 ... ... EYEBOLT . . o o o oo 2
1106195, ... .. .. BRACKET. ... .. o o AN393-25. ... PIN. o oo 2
ANOSO-1416 . WASHER. . o o O AN9&0-10. . . .. WASHER . - . o o oo 2
AN3-10A. . ......BOLT.. 2 AN310-4 . ... .. NUT oo 2
AAF-365-1032. . .NUT...... ... o 2 AN-960-416 . . . WASHER . . . . o oo 2
AN960-10. .. ... WASHER. ... ... o 4 2106959 . . . .. RING, TANK RETAINER . . ............ ... O
. ANS505-10-26 . .. SCREW ... ... ...\, 16
6. 4092464-8. ... PROPELLER FEATHERING SYSTEM HOSE TO 2067263....... COVER, OL TANK SUMP. .. ... .......... 1
FIRE SEAL. . ... oo oo 1 1066876 . . . ... GASKET . .+ o o oo 1
2031701-10-185S . CONNECTOR . . . . .. e o 1 AN770-1. . . ... COCK DRAIN. .. . o 1
1031662-10SS . . . .NUT . Y ' |
AN9DS0-1416 . . .. WASHER . - oo 1 10. 4G8-15D. ... .. GOVERNOR, HAMILTON STANDARD
755-10-2-8 . . . .. CUP, ADEL. . . . ..o N : PROPELLER FEATHERING SYSTEM. . ... .. o)

196

Figure 121 - PROPELLER FEATHERING SYSTEM

] ' RESTRICTED



RESTRICTED SECTION IV
AN 01-40AL-2 Par. 11

(4) (5)

(9

1. BOOSTER COIL MOUNTING SCREWS 4. HIGH TENSION CABLE

2. JUNCTION BOX
3. PRIMARY CIRCUIT WIRE

5. HIGH TENSION CABLE LOCK NUT
6. BOOSTER COIL

Figure 122 - BOOSTER COIL

11. STARTING SYSTEM.
a. DESCRIPTION.

(1) STARTERS. (See figure 123.) - Each en-
gine is equipped with a type JH-5AD combination elec-
tric inertia and direct cranking starter. The starters
are mounted on the center of the accessory sections
of the engines. Energizing and meshing switches in

the pilot’s electrical panel operate the starters. A
crank is furnished for manual operation.

(2) BOOSTER COILS. (See figure 122,) - Each
engine is equipped with a booster coil mounted in a
shielded case. Flexible conduit is provided to shield
the leads from the case to one of the magnetos. The
coils are controlled through the engine starter meshing
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@) & O J

STARTER FLANGE TO ACCESSORY CASE STUD NUT
ACCESSORY CASE

CANNON PLUG SOCKET

STARTER HAND ENGAGING MECHANISM

STARTER WRENCH —565-14853-2GTX

STARTER

g s Wl o

Figure 123 - REMOVING STARTER

(2) INSTALLATION OF BOOSTER COIL. (See with the opening for the high tension cable inthe junction
figure 122.) box.

(a) Connectprimary circuit coil wire tothe (c) Install the four booster coil mounting

terminal on the booster coil. RETeWS:
(d) Insert the high tension cable into its
(b) Place the booster coil in the junction box receptacle in the booster coil and screw the high ten-
so the receptacle for the high tension cable is alined sion cable locking nut ontothe boss in the junction box.
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SECTION IV
OVERFLOW LINE OUTLET P
INBOARD VENT
LINE OUTLET o MAIN SUPPLY
. RETURN LINE
ITEM PART MO, ITEM PART MNO.
NO. NUMBER PART NAME REQ. NO.  NUMBER PART NAME REQ.
1. 2106957.......OUTLET, OIL TANK VENT STATION 59.72— 1029679PB-10. .SCREW—LH. & RH. . ... ..., 2
R - T LA 1029679P8-9 ., . SCREW—LH. & RH.. .. . ... 2
11046953....... GASKET, OIL TANK VENT—LH. & RH.. ........ 1 AC3465-832. ... NUT—LH. & RH.. .. . 4
AN9S0-A8. ... WASHER—LH. & RH.. .. 4
2. 2109523-6.. .. TUBE ASSEMBLY, FILLER CAP OVERFLOW — AN3.5A BOLT L1 8. Rl ]
LH. & RH. . oo - o v i L e
ACB11T6D . ... SLEEVE—LH. & RH.. . ...... ... l iﬁg‘ég'gf ::HTE_H;; %:':ﬁ o :
ACB11ET4D . .. ELBOW—LH. & RH. ] r 3 BE R
3. 5106684, .. . FILLER ASSEMBLY, OIL TANK—LH. ... .. ... 1 8. 3171315.. 'E'Uf";f ASSEMBLY, OIL TANK HOPPER OUTLET— :
5106684-1. ... FILLER ASSEMBLY, OIL TANK—R.H.. . .. .. .. | e e L P A S SN Re
: 5171315-1. ... SUMP ASSEMBLY, OIL TANK HOP UTLET—
AN505-10-24 . SCREW—LH. & RH.. .. ... v 12 HHAEE DFEEG |
42B3581 . .. CAP ASSEMBLY, FILLER—LH. & RH. ... . .. 1 2067251 . .. ... GASKET, OIL TANK SUMP—LH. & RH.. ... ... 1
: . ACTESAIB o i NIT LM & R oo o i A
. 4352 . .. ER ASSEMBLY, OIL—LH.. . .. ...
4 ::T;iiz-l ng;i:xm Asgmnw glt_;: : 4106687 ... .. FITTING, OIL TANK OUTLET ADAPTER—LH. & RH. |
ol ' S5 1066875, . .. GASKET, QIL TANK QUTLET ADAPTER—LH. & RH. 1
5. 5106685...... SUPPORT RETURN NECK AND HOPPER— ACIGD-448 o NUT=LH. B RH s ainsiiuiniais 8
- T iy RPN 1066943 . ... CLAMP, OIL TANK SUMP COVER—LH. & RH. .. 1
1106952, .. .. GASKET, OIL TANK INLET FITTING—LH. & RH. . | AN43-7 . ... EYEBOLT—LH. & R.H. . 2
AC365-428. . NUT—LH. & RH.. . 8 AN393-25. .. PIN—LH. & RH. . ... 2
AN960-10 . WASHER—LH. & R.H. 2
6. 2109298 .. ... STICK ASSEMBLY, OIL GAUGE MEASURING — AN310-4. ... NUT—LH. & RH. . .. T,
L. H. &RH.. prs e ey e ) AN960-416 . . WASHER—LH. & RH.... .. ... ... .. =
7. 5109133.... HOPPER ASSEMBLY, OIL TANK—LH, & RH... ... | s AR Sk TANS SLMP ORI BRI,
2135563, .. .. .SUPPORT, HOPPER OIL TANK HINGE—LH, & RH.. 1 LR st aiorn o R DR B B R st ‘
2135563-1. ... SUPPORT, HOPPER OIL TANK HINGE—LH. & RH.. 1 9. 2106958...... QUTLET, OIL TANK VENT STATION 89.80—
2133073 . ... .. . HINGE ASSEMBLY, OIL TANK HOPPER SUPPORT— LH. & RH.. .
LH. & RH.. .. I 1106953, .. .. GASKET, OIL TANK VENT—LH. & RH.. ... ]
Figure 126 - OIL SUPPLY CONTAINER
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12. OIL SYSTEM.
a. DESCRIPTION.

(1) GENERAL. (See figures 125 and 137.) -
Each engineand its propeller has an independent pres~
sure feed oil system. Two oil supply containers are
located in the inner wings forward of the main spar on
the center line of the nacelle. Filling, removal, and
installation of the oil supply containers are accom-
plished through access doors and cover plates on the
upper wing surface. Supply lines to the engine pump
and to the propeller feathering pump leadfrom a sump
adapter which is attached tothe bottom of the oil supply
container. The sump adapter protrudes beneath the
wing and is accessible forward of the fire wall, The
oil container filler cap is so constructed that it regulates
the ratio of oil supply to air space. A baffled hopper
reduces oil foaming and minimizes the turbulence of
flow. The hopper also vents air in oil returning from
the engine. Pressures set up in the oil container by
the foaming of return oil, or by volatilized gases due
to oil dilution or burned oil are released by vent lines.
Vents lead from both the inboard and outboard upper
walls of the supply container to the engine,and assure
venting while the oil container is inclined. Excess of
oil in the filler neck overflows by line to atmosphere.
An engine pump supplies oil under pressure to each
engine, and filters and returns the oil throughthe cooler
to the supply container. An oil temperature regulator,
referred to as the oil cooler, is mounted in each nacelle,
inboard. An electrically driven pump supplies oil at
proper pressures directly from the supply container
to a propeller feathering governor. For cold starts a
solenoid operated valve controls injection of gasoline
intothe oil at the ‘“Y’’ drain leading to the engine supply.

(2) OIL CONTAINERS. (See figure 126.) ~Con-
tainers are of the self-sealing type. Each is attached
to the inner wing structure at six points and has a
capacity of 23 U.S. gallons (19 Imperial gallons) oil
supply and about three gallons foaming space. Use only
AAF Specification AN-VV-0-446a, grade 1120, oil.
Access to the filler cap for filling and checking oil is
made through hinged access door (E) (figure 19), which
is a part of fairing plate (D) (figure 19), located on the
upper wing surface. A bayonet type oil gage rests In
a tube leading from the filler cap downward into supply
container and is removable for inspection through the
filler neck. A filler neck overflow line (figures 125
and 126) leads from filler neck through oil container
wall and to atmosphere, where it may be identified on
the inboard side of the nacelle at frame Station 43
(figure 7). As this line leads horizontally from the
lower portion of the filler cap, which itself extends well
down into the container, filling of containers above this
level is rendered impossible. Therefore, provision is
made for air and foaming space and for the release
through vents of the gases mixed with oil returning
from engine. Oil pressures formed in the engine by

SECTION IV
Par, 12

burned gases or by oil dilution are relieved by vents
from the rear engine case. The vents empty at a point
near thetrailing edge of theupper cowlflaps. Foaming
oil carried over in the vent lines with the gases from
the supply container to the engine sump is scavenged
and returned to supply by the scavenge side of the en-
gine pump. A hopper (figures 125 and 126) within the
container and through which the return oil feeds-as it
enters oil container, is provided with four baffles which
quiet the flow of oil. The hopper also incorporates
three vents at its head to release into the air space at
top of oil container any gases mixed with the return
0oil., The head of the hopper is designed so that oil enters
the hopper in a manner to avoid foaming. Oil return-
ing from the engine through the cooler unit enters the
upper wall of the container directly into the hopper. It
flows downward through the baffles and is released into
the container supply from an opening in the bottom of
the hopper. A standpipe (figure 126) extending upward
into the container above the sump, supplies at alltimes
approximately a gallon of oil tothe propeller feathering
pump. Thisassures a means of featheringthe propeller
even in an emergency such as severance of the main
oil line leading from oil container supply to the “Y"’
drain and engine. The oil container may be drained by
means of a drain cock at the bottom of the ““Y’" drain.
Before opening cock, attach suitable length of clean
hose to catch oil.

(3) SUMP ADAPTER. (See figures 125 and
127.) - A sump casting is assembled to the bottom of
the oil container and a sump adapter is attached by six
bolts to the casting. The sump adapter will catch and

SUMP ADAPTER

SUMP CASTING SUPPLY LINES

SUPPLY LINES

COVER PLATE CLAMP

DRAIN COCK COVER PLATE

Figure 127 - INSTALLED OIL CONTAINER
SUMP ADAPTER
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SCAVENGE OR COOLER SIDE OF PUMP

ENGINE MOUNT ENGINE SIDE
ATTACHMENT o OF PUMP
FACE

ol 1150 TEMPORARY
. Q,,u NUTS AND BOLTS

PRESSURE LINE
DOUBLE CLAMPS

TO
COOLER

FROM

“Y" DRAIN
AND TANK
SCAVENGE PIPE FROM ENGINE SUMP
ITEM PART NO.
NO.  NUMBER ERIEILRLENES REQ.
Lo L ABBY - v s e BODY ASSEMBLY, OIL PUMP . . ... ... ... .. ... ... ]
(Includes body, end plate, cover, bushings and studs. Body,
end plate and cover not replaceable separately.)
2. 5110121-3.......... . RETURN LINE, ENGINE TO FIRE WALL—LH.. .. .. ... .. 1
3110121-4. .. ....... RETURN LINE, ENGINE TO FIRE WALL=—RM.;canmnn 1
o R S L T I OO, |3 el I 00 - S OO R
42A 11615 ....... .. CLAMP, HOBE LM SR i ao 5n 35 6 5, s 8
S BBBII. ..o ..NUT, OIL PRESSURE RELIEF VALVE ADJUSTING . . ... .. 1
8. BBBOZ:.ui v van v CAP, OIL PRESSURE RELIEF VALVE. . .. ... ... ... .. . .. |
5. S5110121-1...........MAIN FEED LINES, Y DRAIN TO ENGINE—LH. & RH.. . 1
ACB82-24-14. . .. .. s PSRl & R con s cumsasms son avsas e oy 12
42A 11615 ..... ... . CLAMP, HOSE—LH. & RH.. .. .....c0 0. 4 »

Figure 128 - ENGINE OIL PUMP — CUTAWAY VIEW
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WIRELOCK \

BY-PASS VALVE

FROM ENGINE

PRESSURE LINE
DOUBLE CLAMPS

VISCOSITY VALVE

ADJUSTING SCREW

PISTON

ITEM PART HO. ITEM PART MO,
MHO. HMUMBER PART NAME REQ. MO, NUMBER PART MAME REQ.
1. 5109969-17 . ..RETURN LINE, COOLER TO HOSE—LH.. | T o R \AIVE RSSBMBLY . . o v vt 1
5109970-17 . . .. .RETURN LINE, COOLER TO HOSE—RH.. 1 4 510996916 .. RETURN LINE, FIRE WALL TO COOLER—
ACB82-20-18. . .HOSE—LH. & RH.. .. .....ocoviivinnn 2 LH. LH B S

1 RH. 5109970-16 . . . RETURN LINE, FIRE WALL TO COOLER—
42A 11615 ... . . CLAMP, HOSE—LH. &RH............. 8 LH. N 1
4 R.H. ACB53-20 ..., ELBOW, 45° HOSE—LH. ... ... ...... 1
A?ﬁﬁ-iﬂ-?-lﬁ. I CLIP, AD‘EL—LH Bl. H.H, " - - 2 hCEBE'?D'IE N H'D'EE—_LH. & RH s e S 2
AN520-10-10. . . .SCREW—LH...... VA A A ST | 42A 11615 ....CLAMP, HOSE—LH. & RH............. 8
AC365-1032 . . NUT—LH. & RH.. .. AR T s ] A755-20-2-10, .. .CLIP, ADEL—LH. & RH................ |
HZA5:30:018. o SPACER—LH: .« 5 civs s vmensmpmmnnpron ) 117425-30-020, .. SPACER=LH. . 1 o« onsvimvnnssrssmeess 1
42A 11615 ... . CLAMP, HOSE—RH........ooovvvvvn ] ANE20-10-26, . . SCREW=—LH.. .. ciivvs vvmnwe i -
AN520-10-8. . ... SCREW—RH. . . 1 AMN520-10-8. . . .. SCREW—RH.. . ... ... ... R L T ]
ACBE51032, .o NUT—RM.. . o srvnrne bt (anasaiins 1

B AR s BV & s R R S T T 1

e 0 A — PRI B 1E315..000i.:00 SHUTTER ASSEMBLY ... vosrqesmannee |
AN3T6-6R. ... . NUT, CHECK. . .. ...oovmraainacenen | & TEITT. o von s O CODIER | . ouiives oaiies s 1

Figure 129 - OIL COOLER — CUTAWAY VIEW
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retain any condensates flowing through the system.
These condensates can be removed from the bottom of
the sump adapter through adrain cock providedfor the
purpose. A cover plate is held inplace over the opening
in the bottom of the adapter by clamps.

(4) OIL LINES. - All oil system lines are made
from aluminum alloy, except oil pressure gage lines
which are made of copper. All have an outer diameter
of 1/4 inch to 1-1/2 inch. Lines are plainly marked
with a yellow band for identification. When installing
new oil lines or making repairs it is not necessary for
the lines to be heat-treated or annealed. The use of
corrosion -resistant stainless steel eliminates the
necessity of either process.

(5) ENGINE OIL PUMP. (See figure 128.) - A
double-acting engine oil pump is mounted at the rear
of each engine where it is gear driven as an integral
unit, (See figures 128 and 132.) The pump is of the
meshed gear type and supplies a minimum pressure of
70-75 pounds to the engine. The pump has two actuating
sides. On the left side the oil passes through the oil
filter, and then to the engine. On this side of the pump
a spring regulating valve provides means of varying oil
pressure., Tension on the spring is changed by means
of an adjusting screw. On the right side of the #n~ine
0il pump the scavenge pump is incorporated as an
integral part of the entire unit. The scavenge pump
forces the oil from the engine through the oil cooler
and back to the oil container.

(6) OIL FILTER. (See figure 133.) - An oil
filter is attached by bolts to the left side of the engine
accessory section and islocated forward of the engine
oil pump. Engine oil passes between the self-cleaning
oil filter disks under pressure from the engine oil

pump.
(7) OIL COOLER. (See figure 129,)

(a) Each engine is served by an oil cooler
located on the inboard side of the nacelle, Two straps
around the cooler and bolts along the forward flange

ring attach the unit to the nacelle structure. The oil
cooler is composed of three major assemblies, oil
cooler, assembly valve, and the shutters,

(b) Of honeycomb tube construction, the
cooler serves to dissipate heat from oil flowing
through it. A sleeve or muff encloses the radiator
assembly. Air flow is provided by a scoop in the
nacelle forward of the cooler. On the bottom of the
unit is a drain plug. This permits removal of conden-
sates if the cooler becomes clogged.

(c) The combination valve serves two pur-
poses: One side of the valve directs oil flow through
the cooler or bypasses it around the outer muff directly
to the oil tank. The other side houses a piston which
actuates the shutters. Coldoil, toothick to pass through
the cooler tubes, applies a back pressure which

operates the piston, opens the valve, and closes the
shutters. On the inboard side of the viscosity valve is
an adjusting screw which controls the tension of the
valve spring. It is pre-set at the factory and should
not be tampered with.

(d) A flap, located to the rear of the oil
cooler, acts as a rear door to the air scoop. It is
actuated by cable from the lower cowl flaps.

(8) OIL DILUTION VALVE. - An oil dilution
valve islocated on the forward side of the fire wall and
is solenoid operated. The valve is controlled by a
switch in the pilot’s cockpit. Purpose of the oil dilution
valve is to dilute the engine oil with gasoline. Fuel
supply line is connected directly from the carburetor
to the valve, through a restricted fitting,

(9) PROPELLER FEATHERING PUMP. (See
figure 130.) - An electrically driven pump mounted
forward of the fire wall pumps oil from the supply

) | -
PLUG
ELECTRIC
MOTOR
PUMP
FITTING FOR T
LINE TO
PROPELLER FITTING FOR

LINE FROM TANK

GOVERNOR ﬁ

Figure 130 - PROPELLET. FEATHERING PUMP
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UPPER SURFACE OF WING Ur:!" INTERNAL WRENCHING WRENCH
|

|
R v | . E

™

. ; i e ik

o " -Jl_l " ™ ™ g P .. . . -r -
_. (A Y. e S ' L ¥ N8 » =

FiDEs i g Y e =

OIL CONTAINER
STRESS BAR
Figure 131 - REMOVING OIL CONTAINER gt

6. 45833 NUT, OIL PRESSURE RELIEF VALVE
ADIUSTING 1 20. 66451 RETAINER, OIL PUMP CHECK VALVE

16
I:- 1\\"‘
(12
m)
(2) ITEM  PART NO.
- [ [= HUMBER PART MAME REQ,
W) 7. 65855  NUT, OIL PRESSURE RELIEF VALVE |
8. 113127  SPRING, OIL PRESSURE RELIEF
VALVE 1
9. 110568  VALVE, OlL PRESSURE RELIEF 1
TEM  PART NG. 10. 65857  BODY, OIL PRESSURE RELIEF VALVE |
HQ, MUMBER EART NAME REQ, 11. 110239  GEAR, OIL PUMP SUCTION |
1. 414489  BODY ASSEMBLY, OIL PUMP 1 110238  SHAFT, OIL PUMP SUCTION GEAR
INCLUDES 8ODY, END PLATE, _ GAGE (NOT SHOWN) |
COVER, BUSHINGS AND STUDS, BODY, 12, 110241 SHAFT, OIL PUMP DRIVE 1
NG PLATE. AND COVER HEZY 13. 68382  COUPLING, OIL PUMP |
REPLACEABLE SEPARATELY.)
14. 34D14 WASHER, OIL PUMP COUPLING 1
2. 112095 . GEAR, OIL PUMP PRESSURE DRIVE 1 15, 124D118 .NUT, OIL PUMP COUPLING |
3. 110235  GEAR, OIL PUMP PRESSURE DRIVEN | l6. 112192 SPRING, OIL PUMP DRIVE SHAFT |
4 65852  CAP, OIL PRESSURE RELIEF VALVE 1 17, 86450 . VALVE, OIL PUMP CHECK ;
Bi BEATEy.. WISHEL OF PRESSURE RELIEF " 18, 68865  SPRING, OIL PUMP CHECK VALVE |
19. 66453  RING, OIL PUMP CHECK VALVE 1
\

Figure 132 - EXPLODED VIEW OF ENGINE OIL PUMP
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(4) REMOVAL OF ENGINE OIL PUMP. (See
figure 128.)

(a) Drain oil from system.

(b) Disconnect all tubing and hose connec-
tions from the pump. Cap the tubing to prevent entry
of dirt.

(c) Remove the safety wire and nuts from
the nine studs which secure the pump to the engine
accessory mount.

(d) Hold the oil pump cover on by hand and
remove oil pump from engine.

(e) Install two temporary bolts to hold the
oil pump cover on the oil pump until disassembly.

(5) DISASSEMBLY OF ENGINE OIL PUMP.
(See figure 132.)

(a) Remove the temporary bolts and nuts
which hold the oil pump assembly together. Due to the
splined pump drive shaft coupling gear it is possible
to slide off the oil pump body leaving the oil pump drive
shaft coupling gear and drive shaft attached to the front
end plate. During this disassembly care must be taken
not to drop the scavenge pump idler gear if this is re-
moved with the oil pump drive shaft.

(b) Remove the cotter pin, castellated nut,
and washer from the oil pump drive shaftand separate
the coupling, drive shaft, and front end plate.

(c) Removethe scavenge pump gears if not
already removed.

(d Removethe rear endplate from thetwo
hollow dowels which aline the plate to the pump body.

It may be necessary to tap the plate lightly with a raw-
hide or fiber mallet., Do not use a screwdriver or
similar implement to loosen the plate as the use of
these tools may damage the plate and body .

(e) Remove the pressure pump drive gear
and its mating pressure pump idler gear. Note that the
oil pump drive gear shaft is splined on its rear end to
accommodate the pressure pump drive gear.

(f) To disassemble the oil pressure relief
valve, remove the cap, bronze washer, lock nut, adjust-
ing nut, spring, piston, valve body, and washer.

(g) Remove the oil check valve cap nut and
withdraw the spring and valve with the oil seal ring.

(6) REMOVAL OF OIL FILTER. (See figure
138.)

(a) Remove safety wirefrom the three stud
nuts that attach the oil filter to the engine accessory
section. Remove nuts,

RESTRICTED
AN 01-40AL-2

FILTER ATTACHING 5TUD

ENGINE ACCESSORY SECTION

l.'::. E . .'-"
oo ol *‘J'_l, Lo
] i " -y F g
- o

OIL FILTER DISK ASSEMBLY

Figure 133 - REMOVING OIL FILTER

(b) Slide oil filter from its case, being
careful to protect the disk assembly from damage
caused by rubbing the accessory case.

() REMOVAL OF OIL COOLER. (See figure
134.)
(a) Drain oil from system.

(b) Drain oil from oil cooler jacket by re-
moving plug from bottom of cooler.

(c) Disconnect the hose clamps from the
main oil supply line and from the supply line leading
to the engine oil pump at the oil cooler.

(d Remove the nine flange ring bolts that
attach the oil cooler to the forward flange ring.

(e} Remove the four strap bolts and straps.
() Remove oil cooler from its cradle.
(8) REMOVAL OF OIL DILUTION VALVE.

(2) Remove safety wire from the four
serews on the bottom of the oil dilution valve and re-
move SCrews.

(b) Remove the valve pistonand valve seat.

(9) REMOVAL OF PROPELLER FEATHERING
PUMP. (See figure 135.)

(a) Drain oil from system.
(b) Disconnectall tubing and hose at pump.

(¢) Disconnect electrical connection at

| junction box attached to pump motor.

(d Remove four stud nuts that attach pro-
peller feathering pump to the fire wall, Remove pump.
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d. MAINTENANCE REPAIRS.

(1) INSPECTION AND REPAIR OF OIL CON-
TAINERS.

(a) Inspect exterior of container for cuts or
breaks. Replace if cut or damaged.

(b) Inspect six flange connections 1, 2, 3, 5, 8
and 9 (figure 126) for security of attachment to the
container,

(¢) Clean inside of oil container through the
sump opening at the bottom of the container,

(2) INSPECTION AND REPAIR OF OIL COOLER.
(a) Remove the valve from the cooler.

MAIN OIL SUPPLY
LINE (TO TANK)

COMBINATION

SECTION IV
Par, 12

(b) Clean the outside of the oil cooler and the
outside and inside of the valve by immersing in sep-
arate tanks and rotating the parts by hand.

(c) Remove oil cooler and valve from the clean-
ing tanks and drain. Dry with compressed air.

(d) Test the oil cooler for leaks at 100 pounds
per square inch air pressure by submerging the
cooler in warm water. Repair any leaks found.

e. REPLACEMENTS.

(1) INSPECTION AND REPLACEMENT OF
SUMP ADAPTER PARTS.

(a) Clean sump adapter carefully with solvent.

SUPPLY LINE

VALVE (FROM OIL PUMP)

SHUTTER CONTROL
LINKAGE

STRAP
BOLTS

DRAIN PLUG

FLANGE RING BOLTS

FORWARD FLANGE
RING

Figure 134 - INSTALLED OIL COOLER
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(b) Inspect for any cracks or defects in the
metal. Replace defective parts,

(c) Install new gasket.

(2) INSPECTION AND REPLACEMENT OF EN-
GINE OIL PUMP PARTS,

(a) Clean all finished surfaces.of the oil pump
with crocus cloth and gasoline.

(b) Inspect the oil pump body for cracks and
condition of the finished surfaces. Replaceif cracked,.

(c) Inspect the threads in the tapped holes for
nicks or burs. Remove all burs and nicks by retapping.

(d) Inspect the end plate for cracks, condition
of the finished surfaces and check the drive shaft hole
for wear. Replace if cracked or if drive shaft hole is
excessively worn. (Shaft should not have more than

0.015-inch clearance.)

(e) Inspect the idler shaftgear for cracks,wear,
and fit onthe idler gear shaft, Replacegear if cracked

or worn excessively.

() Inspect piston for pitting or wear. Replace
if surface is worn or pitted.

() Inspect the adjusting screw for condition
of the threads and mutilation of the slots. Replace

screw if d‘amaged.

(h) Inspect the drive shaft for cracks and con-
dition of the bearing surfaces, Replace if cracked.

(i) Inspect the seat in the pressure relief valve
body. Replace valve if seat is damaged.

(3) INSPECTION AND REPLACEMENT OF OIL
FILTER PARTS,

(a) Clean filter thoroughly witha 50-50 solution

of benzol and carbon tetrachloride.

(b) Dry with compressed air and check for any
breaks or cuts in the cleaner body., Replace if dam-

aged,

(c¢) Examine disks for burring or bending suf-
ficient to prevent rotation of disks, Replace if dam-

aged,

(4) INSPECTION AND REPLACEMENT OF OIL
DILUTION VALVE PARTS.

(a) Cleanvalve piston and valve seat thoroughly.

(b) Inspect piston and valve seat for wear. Re-
place if worn,

ELECTRICAL CONMECTION

ATTACHING STUD NUT
FIREW ALL

LINE FROM TANK =
1" OPEN-END WRENCH LINE TO PROPELLER GOVERNOR

Figure 135 - REMOVING PROPELLER
FEATHERING PUMP

f. ASSEMBLY AND INSTALLATION.

—

(1) INSTALLATION OF THE PROPELLER
FEATHERING PUMP. (See figure 135.)
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(7) INSTALLATION OF OIL LINES. - When

installing oil lines use the proper size wrench to pre-
vent damaging the connections. When replacing lines,
be sure they do not make contact with other lines,
control cables, brackets, or structural members.
Breaks are sometimes caused by rubbing and wear
due to vibration if the lines lack clearance. When
connecting the main feed lines to the ““Y’"’ drain and
from the pump to the cooler be sure the former is 1-
1/2-inch tubing and the latter is 1-1/4-inch tubing.
Tighten tubing connections securely. Check for leaks

after installation.

(8) ASSEMBLY ANDINSTALLATION OF SUMP
ADAPTER. (See figure 127.)

(@) Assemble the drain cockand clamp bolts
to the adapter. Do not tighten excessively. There is
danger of bending the plate and causing a leak.

(b) Place the gasketin positionon the sump
adapter and install the adapter. Tighten the six nuts
that secure the adapter to the casting.

(¢) Connectthe hose connections of the en-
gine pump line and the propeller pump line at the sump
adapter.

(d Fill the oil container.

(9) INSTALLATION OF OIL CONTAINERS.
(See figure 131.)

(@) Install hopper in oil container through
the sump opening at the bottom of the container.

(b) Applya lightcoating of cement, Specifi-
cation AAF 26544-A, to all surfaces which come in
contact with attaching fittings 1, 2, 3, 5, 8, and 9. (See

figure 126.)

(c) Place oil container in position in inner
wing.

(d Connect and tighten the six flange con-
nections 1, 2, 3, 5, 8, and 9. (See figure 126.)

(e) Attach the three stress bars and cover
plates (C), (), and (I) and fairing plate (D) to the upper
wing surface. (See figure 19.)

g. FINAL TEST AFTER ASSEMBLY

(1) TEST OF OIL DILUTION VALVE AFTER
INSTALLATION. - Turn ON fuel container to engine
mixture control idle cut-off. Remove line fitting at
valve on ‘‘Y’’ drain side. Plug ‘Y’ drain line, Turn
ON main battery switch and master switch. Depress
dilution valve switch for one minute, noting number of
drops at valve fitting. Ten drops per minute is per-
mitted.

(22 TEST OF OIL COOLER AFTER INSTAL-
LATION.

(@) Fill the oil container with oil, Specifi-
cation AN-VV-0-446a, grade 1120.

RESTRICTED
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PRESSURE RELIEF VALVE ADJUSTING  PRESSURE RELIEF VALVE
SCREW LOCK NUT ADJUSTING SCREW

gein =

SCREWDRIVER

~ ENGINE OIL PUMP

Figure 136 - ADJUSTING OIL PRESSURE
RELIEF VALVE

(b) Start engine and visually check cooler
and adjacent tubing for oil leaks.

(c) For temperature check, head ship into
wind with cowling on before changing adjustments.

(3) TEST ANDADJUSTMENT OF ENGINE OIL
PUMP AFTER INSTALLATION. (See figure 136.)

(a) Fill system with oil.

(b) Start engine and check all attaching
points for leaks. Tighten connections if leaking.

CAUTION
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(c) With engine running at 2,000 rpm, and
60 degrees C (140 degrees F) oil inlet temperature,
check oil pressure gage, which should read 85, + 15,
-9 per square inch. It may be necessary to loosenlock
nut and adjust pressure adjusting screw until gage
registers 85 pounds. (See figure 136.) One revolution
of the serew approximates 12 pounds pressure. Turn-
ing screw clockwise increases pressure, Tighten lock
nut and install safety after adjustment.

(4) TEST OF SUMP ADAPTER AFTER IN-
STALLATION.

SECTION IV
Par. 12

(a) Check hose connections for leaks. Tight-
en clamps if leak is noticed. Do not exceed 25 inch
pounds torque when tightening clamps.

(b) Check for leaks around sump casting.
Tightenall nuts if connection leaks. Ifleaking continues,
remove sump adapter and install new gasket.

(5) TEST OF OIL CONTAINERS AFTER IN-
STALLATION. - Fill oil containers with oil and check
all attaching points for leaks. Tighten connections if
oil seepage is noticed.
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ITEM PART NO. ITEM PART NO.
NO.  MNUMBER PART NAME REQ. NO.  NUMBER PART NAME REQ.

1. 4137686-3. .. FILLER ASSEMBLY, INBOARD FUEL TANK... ... .. 1 4106682-1. .. FITTING, OUTBOARD FUEL TANK OUTLET,
2110035.. ... . GASKET, INBOARD FUEL TANK FILLER . . ... .. .. 1 STATION 110 REMOVABLE—R.H.. 1
AN73A6.......BOLT.. b PO AL L e e 2 1106879. . ... .GASKET, OUTBOARD FUEL TANK REMOV-

2. 4137687-500. FILLER ASEEMBL"I' OUTBOARD FUEL TANK—LH.. 1 e ABLE FITTING. coveensiainaier 8
4137687-501 . .FILLER ASSEMBLY, OUTBOARD FUEL TANK—RH.. | gk e o L L L R ik 19
2107962. . ... GASKET, OUTBOARD FUEL TANK FILLER : 1 2064912 . .. ... STRAINER ASSEMBLY, RESERVE FUEL FIHGER 1
AN73AS. ... .. .BOLT.. e R o T 8 ANS00-20. .. .. GASKET. ....... Ry 1

3. 1137783..... .CAP, FUEL FILLER . ' 1 ool b TR SOCH BN !

4. 5108314, ....CONTAINER AS-EEMBLH’ IHBDAHD FUEL—LH.. . 1 10. 4131373..... ATIING ASSEMBLY, INBOARD FUEL TANK,
5108314-1. .. CONTAINER ASSEMBLY, INBOARD FUEL—RH... 1 cpiy Flgngﬁﬁﬁmﬂ* L !

5. 5108315..... _CONTAINER ASSEMBLY, OUTBOARD FUEL—LH.. 1 AR O B ML e et L S

6. 4062365 ... ..UNIT, INBOARD FUEL TANK GAUGE. .. .. .... 1 KRTERRE, . HOEL © - o s i R s ot ] 11
AC500-10-10. . SCREW . Ny 2109523-2. . . . TUBE .a.ssEMauf INBOARD FILLER CAP OVER-
1105393, . ... GASKET, FUEL TANK LIQUIDOMETER UNIT. .. ... 1 FLOW . N I R e

7. 4062359... .. UNIT, OUTBOARD FUEL TANK GAUGE. . . .... 1 N HTTING ASSEMBLY. OUTBOARD FUEL TANK,
ACSW' II D' l ﬂ ECREW -------------------------- CR | B ﬂ?ERF‘.DW—LH -l-
1105393. ... GASKET, FUEL TANK UGUIDOMETER UNI.... ' 4131374-1. . . FITIING ASSEMBLY, OUTBOARD FUEL TANK,

8. 5074489 . ... FITTING, INBOARD FUEL TAMK OUTLET; STATION OVERFLOW—RH.. . ... ......... 1

“O" REMOVABLE—LH... ... .............. 1 1107965, ... .. GASKET, MULTIPLEFITTING . . ... ... ... .. =

5074489-1. . . FITTING, INBOARD FUEL TANK OUTLET, STATION AN73AS BOLT 2
6 b o ool L ANZBAG.. . BOLTL.. . Liiiiisiiiiieness

2108420 . ... GASKET, FUEL TANK REMOVABLE FITTING 1 1118833...... R IRELY) O FILER CAP 1
ANTAAG . .. . .. s o T B = - e '
2064912, .. .. STRAINER ASSEMBLY, RESERVE FUEL FINGER. . . . . 1 - 12. 4105741...... FITTING, FUEL OUTLET, STATION 48.45 RE-

ANDOO-20. . .. GASKET . ..\t e sttt e ettt ee e 1 MOVABEE: - i s e 1

e A T S . |- 1 1106972, . ... GASKET, FUEL TANK REMOVABLE FITTING ., 1

4215-%-45°, . .ELBOW, PARKER STREET. . RN AN73AG. .. ... .BOLT.. . 7
AN771-2......COCK, DRAIN. .. ..ooovvinvrnniccinnnains ! 2107546. .. ... STRMHEH ASSEMBLY, FUEL HHGEE STATION

9. 4106682, .. .. FITTING, OUTBOARD FUEL TANK OUTLET, 511110" 48.45. . i 1

110 REMOVABLE—LH. . - ANS00-20. . . . . GASKET 1

180

Figure 139

- WING FUEL CONTAINER
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NOTE

(This infQrmation applies only to airplanes
AF42-53535 through AF42-54284.)

13. FUEL SYSTEM.
a. DESCRIPTION.

(1) GENERAL. (See figures 138 and 158.) - A
pressure fuel system is incorporated in the airplane.
It consists of the following: Two fuel containers in each
inner wing, two fuel containers in the bomb bay, feed
lines, cross-feed lines and controls, strainers, tank
selectors, fuel pumps, primer pump, wobble pumps,
dump valves, blower drains, and carburetors. The
wing fuel system normally functions as two independent
units with the left-hand fuel containers supplying the
left engines and the right-hand fuel containers supplying
the right engines. Main supply lines connectat the in-
board and outboard ends of each container joint to a
common outlet through a ball valve as shown on figure
138, thus permitting fuel to be supplied from either end
of the container. When the airplane is banking in either
direction, the fuel is always drawn from the lower end
of the containers by meéans of the action of the ball
valve, thus assuring a constant supply of fuel to the
engine, A single line extends from the ball valve to
the tank selector located within the wing on the in-
board side of each nacelle which directs the fuel through

the strainer to the engine driven pump. The fuel pump
maintains a minimum pressure of 12 pounds per square

inch (14 pounds per square-inch desired, 16 pounds per
square inch maximum) at the carburetor. Two vent
lines are attached to each carburetor. One line allows
the carburetor to vent directly back to each inboard
fuel container, and the other vents back to the fuel
pump. A line from each pump extends through the
engine section cowling, allowing each pump to drain to
the atmosphere. An overflow line is connected to each
tank filler neckand extends to the lower surface of the
inboard wing. Vent lines are attached to the upper
position of each fuel container and extend aft through
the nacelle to the atmosphere. Two bomb bay fuel
containers function as one independent unit and are
used when the left-hand, right-hand, or both wing fuel
container systems are inoperative. A main supply
line connected to an electric driven booster pump
located on the aft face of the bulkhead at Station T0
leads fuel from the fuel container to the suction cross-
feed line and directly to either engine. A fuselage tank

selector control is located on theleft side of the pilot’s
compartment and permits selection of fuel from the
bomb bay fuel container to either engine or to both
engines. Total capacity of the six fuel containers is

540 U.S gallons (449 Imperial gallons).

(2) FUEL LINES. - There are three different
types of lines used in the fuel system: copper lines,
dural tubing lines, and bulletproof rubber lines. All
fuel lines are plainly markedby a red band to facilitate
identification. Sizes of fuel lines are main system and
cross-feed lines, 1-inch O.D.; filler neckoverflow and
blower chain lines, 3/8-inch O.D.; primer line, fuel
pressure line, oil dilution line and static vent line,

1/4-inch O.D.

AN 01-40AL-2

(3) FUEL CONTAINERS.

() WING FUEL CONTAINERS. (Seefigure
139,) - Four self-sealing wing fuel containers are pro-
vided to carry a total fuel load of approximately 400
U.S. gallons (333 Imperial gallons). Each inner wing
incorporates an inboard container which has a fluid
capacity of approximately 136 U.S. gallons (113 Imperial
gallons) and an outboard container with a capacity of
approximately 64 U.S. gallons (53 Imperial gallons).
The inboard container is located between the leading
edge of the wing and the main spar and extends from
the inboard side of the nacelle to the root rib. The
outboard container is located between the wing leading
edge and the main spar and extends from the outboard

side of the nacelle to the outer wing panel joint.

(b) BOMB BAY FUEL CONTAINERS. (See
figure 140,) - The two bomb bay fuel containers are
the self-sealing type and are installed in the bomb bay.

CROSS FEED
LINE FITTING

VENT LINE
FLAPPER

DRIVE GEAR

DRAIN____ MAIN FUEL
LINE SUPPLY LINE

Figure 141 - ENGINE DRIVEN FUEL PUMP
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one on each side of the bulkhead at Station 156. (See
figure 7.) Fuel is supplied to the main system by an
electrically driven booster pump at the bottom of the
rear fuel container, through the tank selector valve in
the left-hand inner wing. Bomb bay fuel containers
have a total capacity of 140 U.S. gallons (117 Imperial
gallons). Fuel level is maintained by two hoses which
interconnect the fuel containers. A quantity gage float
unit is mounted in the forward fuel container and
indicates the quantity of fuel on position No. 5 of the
quantity gage at the right side ofthe pilot’s instrument
panel. The filler neck, located at the top side of the
forward fuel container, is provided with an overflow
line which empties through the bottom of the fuselage.
A vent line interconnecting both fuel containers is
routed overboard through the bottom of the fuselage.
A drain line from the booster pump and a tank drain
line empty through the bottom of the fuselage to the
atmosphere. . |

(4) ENGINE DRIVEN FUEL PUMPS. (See
figure 141,) - Each engine drives a fuel pump of the

SECTION IV
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rotary-vane, positive displacement type which main-
tains a pressure of 15 pounds per square inch at the
carburetor. The pump consists essentially of a body
containing aliner having a noncircular bore in which a
rotor with three pairs of sliding blades is driven by a
self-alining coupling. The special contour of the liner
bore in combination with the number of blades and
spacing of the ports produces a pulsationless flow. A
metallic fuel seal prevents leakage around the rotor
shaft.

(5 PRIMER PUMP. (See figure 142.) - A
primer pump is located at the upper end of the fixed
gun charging control panel on the right side of the pilot’s
cockpit, and is manually operated. Fuel supply for the
primer is takenfrom the bottom of the left-hand wobble
pump. Two lines extend from the primer. One line
runs down each side of the fuselage, into the adjacent
inner wing and thence through thenacelle and fire wall
to the engine. (See figure 158.)

(6) WOBBLE PUMPS. (See figure 143.) - The

‘two wobble pumps are manually operated auxiliary fuel

pumps located on a bulkhead forward of Station 156.
Both pumps are operated simultaneously by a handle
which extends upward from the floor at the left side of
the pilot’s seat. (See figure 156.) Push-pull rods con-
nect the pilot’s control handle to the actuating linkage
at Station 156. The tie rods to the pump cranks hold
the right-hand wobble pump crank (ooking forward in
an upright position and the left-hand pump crank at 45
degrees to the leftof vertical when the pilot’s operating
handle is midway of its stroke (figure 159) or vertical.
On airplanes No, 42-53535 to 42-54284 another control

1. ENGINE CROSS5-FEED

4, FUEL CONTAINER
LINES CROSS-FEED LINES

2. CROSS-FEED VALVES
3. OPERATING LINKAGE

5. PRIMER LINE
6. WOBBLE PUMPS

Figure 143 - INSTALLED WOBBLE PUMPS
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" handle for the wobble pumps is locatedin the gunners’
cockpit.

(7Y CROSS-FEED CONTROL SYSTEM.

(a) GENERAL. (See figure 158.) - Cross-
feed fuel control, operating both by pressure and
suction, and in conjunction withthe tank selector valve,
allows fuel to be drawn from any fuel container for
either or both engines. The pressure cross-feed lines
tee into the main supply line on the pressure side of
each fuel pump. From this tee they pass through the
fire wall, through each nacelle and inner wing to the
bulkhead at fuselage Station 156, where they attach
to a cross-feed valve. (See figure 121,) The suction
cross-feed lines tee into each main fuel supply line
between the fire wall and the strainer. The lines
extend through the inner wing to the fuselage and
connectto across-feed valve. A checkvalve islocated
at each side of the control valve in the pressure cross-
feed system. A tee and cross are located at each side
of the control valve in the suction cross-feed system.
These fittings intercommect the two systems through
the wobble pumps for manual operation of cross-feed-
ing. (See figure 159.)

(b) CABLE CONTROLS. (See figure 159.) -
Two cross-feed cable controls, leading to the cross-
feed valves, arelocated on the fuel valve control panel
installed on the left side of the pilot’s cockpit. The
engine cross-feed control operates the pressure cross-
feed system and the tank cross-feed operates the

RIGHT TANK
SELECTOR VALVE

LEFT TANK
SELECTOR VALVE
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o ErD B
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#
!I-!

ENGIME CKOSS FEED
SELECTOR VALVE

TANK CROSS FEED
SELECTOR VALVE

Figure 144 - FUEL SYSTEM SELECTOR VALVE
AND CROSS-FEED CONTROLS
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Figure 145 - INSTALLED CROSS-FEED
CONTROL VALVES

suction cross-feed system., Push-pull rods and 3/32-
inch cables connect the actuating handles in the pilot’s
cockpit to the valves mounted on the bulkheads at Station
156. The clevis arrangement incorporated in the shaft
assembly of each valve can be used to determine the
position of the valves for coordination with the control
handle positions. When the slot of the clevis is hori-
zontal, the valve is OFF; and when the slot is vertical,
the valve is ON. Valve movements can be checked by
observing that the control handle ‘““clicks’’ into each
designated position,
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NOTE

All replacement cables should be proof-loaded
to 552 pounds before installation.

(c) OPERATION OF CROSS-FEED CON-
TROL SYSTEM. (See figure 144.) - During normal
operation both the pressure and suction cross-feed
valve control handles in the pilot’s cockpit are in the
OFF position.” The tank selector valve control handles
may be at either the AUX. or MAIN position. This
allows each engine to be supplied with the fuel from
either fuel container in its respective -wing. If fuel
supply to the left-hand engine from a left-hand wing
fuel container is cut off due to pump failure, turn the
tank selector valve control handle for the left-hand fuel
containers to the OFF position. Turn the tank selector
valve control ‘handle for the right-hand fuel container
to the desired fuel container. Turn the pressure cross-
feed control handle to the ON position. The fuel flows
from the tee on the pressure side of the right-hand fuel
pump, through the pressure cross-feed valve and enters
the supply line for the left-hand engineat the tee onthe
left-hand fuel pump. To supply fuel to the right-hand
engine from the left-hand fuel container in case of

® O

PART
MUMBER

ITEM
NO.

-

N

\

r

—
v

PART
NAME

295013
294008 .
295016,
294001 . .
294003 .
295011,
288290
294002 .
295012,

il e Bl

.GUIDE, BALL. .. ... 2
PIN, LOCK o ]
.GUIDE, SPACER. ... 1

PIN, SPACER. .. ... 1
BODY., sy v
SEAT, BALL. ...... 2
GASKET.......... 2
. CAP. 2

Figure 147 - FUEL BALL CHECK VALVE - CROSS SECTION
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failure of the right-hand fuel pump, reverse the settings
of the tank selector valves. If it becomes necessary
to feed both engines from.fuel containers in one wing
due to a cause other than pump failure, the gravity
(suction) cross-feed may be used.

(8) CROSS-FEED CONTROL VALVES. (See
figure 145.) - Two manually operated cylindrical cross-
feed control valves are mounted near the wobble pumps
on the aft bombbay bulkhead at Station 156. One valve
is installed in the engine (pressure) cross-feed line
and the other is installed in the tank (suction) cross-
feed line. These valves are interchangeable, The
valves are controlled through a system of cables and
rods from a dial and handle assembly mounted with
the fuel tank selector valve controls on the panel on
the le‘t side of the pilot’s cockpit. -

TO MAIN
FUEL LINE

DUMP YALVE

TO ATMOSPHERE

Figure 148 - FUEL DUMP VALVE
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Figure 149 - FUEL QUANTITY GAGE AND
SELECTOR SWITCH

(9) CHECK VALVES. - A flapper type check
valve is located in each main fuel line between the
carburetor and the engine driven fuel pump to prevent
fuel from running back into the system when a pump
is inoperative. A No. 60 hole is provided inside of
seat to allow enough fuel to flow to the pump below to
prevent vanes from scoring and overheating during
priming operations, and to eliminate vapor troubles
while operating on pressure cross-feed.

(10) -FUEL TANK SELECTOR VALVES. (See
figure 146.) - A tank selector valve is located within
the wing on the inboardside of eachnacelle. It is used
to select either fuel container for fuel supply to the
engine-driven fuel pump on the same side of the air-
plane. It may be operated in conjunction with cross-
feed control to supply fuel to either engine from any
fuel container. The valves are connected by cable to
the two fuel tank selector manual controls located on
a panel installed on the left side of the pilot’s cockpit.

(11) FUEL BALL CHECK VALVES. (See
figure 147,) - A ball check valve connects both main
fuel supply lines from each self-sealing fuel container
to a common outlet, A ball and pinarrangement in the

. valve operates automatically so that one side of the

valve is opened while the other side is closed. There-
fore, when the airplane is banking in either direction,
the fuel isalways drawn from the lower end of the fuel
container due to the action of the ball valve, This
assures a smooth uninterrupted flow of fuel to the en-
gines, There are four fuel ball check valves on the
airplane locatedin the main line - one below each wing
fuel container. These valves, part No. 295010, are
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Figure 150 - CARBURETOR AND BLOWER
CONTROLS

interchangeable. The inboard side fittings, however,
are different from the outboardbecause of the positions
in which the valves are installed in the wing spars.

(12) FUEL DUMP VALVE SYSTEM.

(a) GENERAL., (See figure 148.) - The
fuel dump system is provided for emergency destruction
of the airplane on the ground as well as emergency
dumping of the fuel inflight. The system consists of a
gate-type dump valve installed in the main fuel line
leading from each inboard fuel container. These valves
are locatedon the aft face of the bulkheadat Station 156
1/2, and have an outlet on each side of the fuselage just
aft of that Station. The valves are linked together and
must be safetieddown at all times bya 24-gage copper
wire.

(b) OPERATIONOF FUEL DUMP VALVES.
- The dump valves are controlled by a single ball type
handle on the right side of the cockpit floor. This
handle is painted red and marked ‘‘“DESTRUCTION
VALVE.” Whenthe control handle is pulled both valves
are opened. The pilothas noway ofclosing themagain,

(13) FUEL QUANTITY GAGE.

(@) SELECTORSWITCH. (See figure 149.)
The selector switch is mounted on the pilot’s instru-
mentpanel andis anintegral part of the indicator. The
indicator hand on the dial always shows the quantity
of fuel in the fuel container for which the selector
switch is set. The selector switch connects the indi-
cating mechanism with the liquidometer unit in the tank
chosen. The selector switch points are:

No. 1 - Left auxiliary (outboard) fuel con-
tainer.

No. 2 - Right auxiliary (outboard) fuel con-
tainer,

SECTION IV
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No. 3 - Left main (inboard) fuel container.
No. 4 - Right main (inboard) fuel container.
. No. 5 - Bombbay (fuselage) fuel containers.

(b) LIQUIDOMETER TANK UNITS. (See
figure 139.) - The EA-15 tank unit consists ofa circular
housing with AC-35A4269 socket. To the housing is
attached a supporting member on which a float arm
pivots. Within the housing area resistance strip (with
provision for adjusting stroke and end position) and a
movable contact arm connected by leverage to the float
arm. A metal bellows mounted on the housing prevents
fuel leakage. The tank unit operates automatically by
means of a float which is governed by the amount of
liquid in the fuel container. The position of the float is
transferred by a linkage system to a contact arm on a
very low resistance in the housing. The fuel is sealed
from electrical parts by the metal bellows. A tankunit
of the same type (EA-15W) is installed in each wing
tank and adjusted to each particular fuel container.
Whenever a tank unit is installed, it must be adjusted

*to the fuel container.

(14 FUEL STRAINERS. - A type C-4 strainer
is located ineach main fuel line between the fuel pump
and the selector valve. The interior of the strainer is
constructed in the shape of a cone. The strainer is the
lowest point in the fuel system.

(15) BLOWER DRAIN. - The blower drain is a
3/8-inch dural line running from the bottom of the
blower case to the trailing edge of thelower cowl flaps.
The exposed end has a pressure cut. Where the line
joins the case there is a metal disk that opens and
closes a vent, thereby acting as a valve. Itis closed
when the engine is running. When the engine is being
stopped, the vent.opens to allow any liquid to drain
from the carburetor. If this disk type valve fails to
open when the carburetor is bled, fuel will run into the
lower intake tubes, and structural failure or serious
damage to the engine may result when the engine is
started. In normal operation, failure of the valve could
be caused only by presence of oil or another sticky
substance in the fuel.

(16) CARBURETORS. (See figures 155 and
156.) - Each engine is equipped with a single Stromberg
injection type carburetor. A vapor vent line is con-
nected from the carburetor screen chamber to the in-
board fuel tank. A balance vent line is connected from
the top deck of the carburetor to the siphon chamber
of the fuel pump. This line is alsoconnected to the air
vent fitting on the fuel pressure gage. Two pressure
gages are mounted on the pilot’s instrument panel and
are connected sothat the readings are takenat the point
where the fuel enters the carburetors.
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SYMPTOM CAUSE REMEDY

Vapor lock in system.

Turn ON engine cross-feed
valve. Let engine resume
normal running. Then slowly
turn cross-feed OFF until
eight pounds per square inch
pressure is obtained. Vapor
locked pump will gradually punp
out the gas vapor. Shut engine
cross-feed OFF when 15 pounds
per square inch pressure is
resumed.

Fuel container collapses as fuel
is consumed.

Dirt in vent line filter.

Replace fuel container. Clean the
filter in the vent line every 25
hours.

Fuel siphons from fuel container
during flight.

container.

Crack in connection of
3 /8-inch overflow line 10
filler cap at top of fuel

Filler cap lost.

Replace qr repair defective parts.
Inspect sweat fit of line to cap
when fueling airplane to prevent
recurrence of fuel loss.

Replace filler cap. Be sure filler
caps are installed properly
after fueling airplane.

Primer pump fails to function.

Air in primer pump.

Turn ON tank cross-feed valves.
Operate wobble pump. Air will
be forced from primer pump.

c. REMOVAL AND DISASSEMBLY.

() REMOVAL OF INBOARD FUEL CON-
TAINER. (See figure 139.)

() Drain inboard fuel container through
access door (A). (See figure 19.)

OUTBOARD FUEL CONTAINER

INNER WING

NACELLE

Figure 151 - REMOVING OUTBOARD FUEL
CONTAINER

() Remove inner wing panel to fuselage
fairing.

(0 Remove nacelle to wing fillet
(d Remove leading edge of inner wing.

(¢) Remove screws from the outlet, vent,

. and overflow fittings.

() Remove screws from the liquidometer

‘mounting ring.

(g) Remove fuel container fittings. Loosen
all zinc chromate glue around them.

(h) Remove SCrews which secure anti-
collapsing tabs from the exposed split of the wing
structure.

() Remove fuel container, being careful
not to collapse or tear it.

(2) REMOVAL OF OUTBOARD FUEL CON-
TAINER. (See figure 151.)

(a) Drain the outboard fuel container through
access door (K. (See figure 19.)

(b) Remove the outer wing.

(c) Remove the leading edge of the inner
wing outboard of the nacelle.

(d Remove screws that secure the anti-
collapsing tabs to the wing.
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5. Va-IN, OPEN-END WRENCH
2. SUPERCHARGER CONNECTION 6. MAIN FUEL SUPPLY

1. CROSS-FEED LINE

LINE FITTING
7. DRAIN LINE

3. FUEL PUMP
4. PUMP ATTACHING NUT

Figure 152 - REMOVING ENGINE DRIVEN
FUEL PUMP

(e) Disconnect all fittings from the fuel
container,

() Remove six screws that attach fuel con-
tainer to outboard edge of wing.

(g) Carefully pry the fuel container loose
from the structural part of the wing.

(3) REMOVAL OF BOMB BAY FUEL CON-
TAINER. (See figure 140.)

NOTE

Fuel containers and supports are removed
through the bottom of the fuselage. The forward
fuel container and support weighapproximately
134 pounds and the rear fuel container and sup-
port weigh approximately 122 pounds.

190 ‘
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(@) Drain fuel by opening drain cock at
bottom of rear fuel container.

(b) Disconnect ventline and overflow lines
at the fuel container.

(c) Disconnect main fuel line, pump drain
line and tank drain line at the booster pump and adapter.
Remove booster pump and adapter from fuel container
after disconnecting pump wiring.

(d Disconnectelectrical conduit at the top
of the forward fuel container. Disconnect fuel container
from floor at the strap hold-downs.

(e) Remove supportattaching bolts at fuse-
lage. Raise fuel container, remove floor panel. Re-
move fuel container.

(49 REMOVAL OF FUEL PUMP. (See figure

152.)

(a) Remove the accessory cowling on the
right side of the nacelle.

(b) Disconnect the main supply line from
the bottom of the pump and the cross-feed line from
the top of the pump.

(c) Disconnect fuel pump drain line.

(d) Disconnect sylphon vent line at pump.
(e) Remove castellated nuts at pump base.
(D Remove pump.

(5> REMOVAL OF PRIMER PUMP. (See
figure 153.)

(a) Disconnectthe three fuel lines from the
under side of the primer.

HANDLE

,FUEL LINES LOWER PANEL ATTACHING SCREW

Figure 153 - INSTALLED PRIMER PUMP
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(o) Remove primer handle.

(¢ Remove the three screws that hold the
primer to the lower panel in the cockpit.

(d Lower the primer down through the
panel.

(6) DISASSEMBLY OF PRIMER PUMP. - Re-
move primer cover and plunger.

(1 REMOVAL OF WOBBLE PUMP. (See figure
143,)

(@) Set all control valves in OFF position.

() Disconnect operating linkage rods at
wobble pumps.

(c) Disconnectfuel tank cross-feed, engine
cross-feed, and primer lines at the pumps.

(d Disconnectlinkage to cross-feed valves.

(e) Remove pump support screws on each
side. Lift pumps out.

(D Remove all fuel fittings.

FUEL LINE SELECTOR
SELECTOR FROM INBOARD SELECTOR VALVE
CABLE FUEL CONTAINER VALVE BRACKET

OIL COOLER SHUTTER ACTUATING LINKAGE

OlL COOLER

Figure 154 - INSTALLED FUEL TANK
SELECTOR VALVE
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(8) DISASSEMBLY OF WOBBLE PUMP.

(@) Remove screws from top cap and re-
move cap.

(® Remove cap gasket.

(c) Remove steel disk.

(d Remove inner pump wing.

(e} Remove intake and discharge valve.

() Loosen safety nutand remove adjusting
screw and spring.

() Remove sylphon.

(9) REMOVAL OF CROSS-FEED CONTROL
VALVE. (See figure 145,)

(a) Loosen the two nuts which attach the
valve to the cross-feed line.

(b) Disconnect the actuating rod leading to
the valve and remove the valve from the dural line.

(10) REMOVAL OF CHECK VALVE. - Dis-
connect fuel lines and unscrew the valve assembly.

(11) DISASSEMBLY OF CHECK VALVE. - Un-
screw the valve cap and remove the Neoprene seal,

(12) REMOVAL OF FUEL TANK SELECTOR
VALVE. (See figure 154,)

(@) Drain fuel containers which supply fuel
to valve being removed.

(b) Remove oil cooler fairing on the in-
board side of engine nacelle. (See figure 19, item 0.)

(¢) Loosen selector cable in bomb bay.

(d Wrap cable on drum to prevent un-
winding. Remove the drum. |

(e) Disconnect drain and cap all fuel lines
at the selector valve.

(0 Remove thebolts that secure the selector
valve to the bracket.

(z) Remove o0il cooler shutter actuating
linkage,

(h) Lift the selector valve out over top of
the oil cooler.

(13) DISASSEMBLY OF FUEL TANK SELEC-
TOR VALVE.

(a) Remove mounting case.

(b) Remove pulley retainer and remove
pulley.

(¢) Remove valve housing.
(d Remove drive shaft pin.

() Remove four body bolts for final dis-
assembly of valve.
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(14) REMOVAL OF FUEL BALL CHECK
VALVE.

(a) Withcross-feed valves in OFF position
drain the fuel container which supplies fuel to the valve
to be removed.

(b) Disconnectlines from the valve andre-
move it by taking out the attachment bolts.

(15) DISASSEMBLY OF FUEL BALL CHECK
VALVE. (See figures 147 and 157.)

(a) Unscrew and remove set screw, plug,
and lock screw. |

(b) Unscrew and remove end caps and
gaskets.

(¢) Unscrew and remove ball guides, steel
balls, ball seats, and Neoprene washers.

(d Remove spacer pin from spacer guide.

(e) Drive out spacer pin locking spacer
guide to body.

(D Unscrew and remove spacer guide.

(16) REMOVAL OF LIQUIDOMETER TANK
UNIT. (See figure 139,) - Disconnect the electrical
conduit at the unit and remove the bolts which mount
the unit in the fuel container.

(17 REMOVAL OF FUEL STRAINER. - Loosen
the butterfly nut on the bottom of the strainer housing,
and the hinged support will fall away allowing the
strainer and the strainer cap to fall out.

£ CAUTION ]

obaetue the blbwer dhairn when e carbonelor
lp Coid and e aune Bhal sfecel is werming ol Hie cracn.

(18) REMOVAL OF BLOWER DRAIN.
(a) Remove the 3/8-inch dural line.

(b) Unscrew the valve assembly from the
blower case.

(19) DISASSEMBLY OFBLOWER DRAIN - Re-
move the cap screwand the small parts will automati-
cally become separated., Slush in gasoline or an
approved solvent.

(200 REMOVAL OF CARBURETOR. (See
figure 155.)

(@ Turn selector valve in pilot’s cockpit
to OFF position.

(b) Remove the antidrag ring cowl.

(c) Remove the carburetor air scoop fair-
ing as follows: Remove cover plates both sides of

RESTRICTED
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ENGINE

CARBURETOR

COWL FLAFP

Figure 155 - REMOVING CARBURETOR

scoop. Remove exit fairings for upper cowl flaps from
wing both sides of scoop. Disconnect air temperature
bulb connection from middle of back of scoop. Dis-
connect four carburetor anti-icer lines from back of
scoop. Remove cover from top of air scoop fairing.
Remove five cap screws under air scoop fairing. Re-
move six Phillips head screws from air scoop fairing.
Remove ten remaining cap screws that hold sides of
air scoop to the venturi ring. Disconnect control
cables. Loosen the lower clamp on the Neoprene
collar that connects the scoop to the carburetor. Lift
off the air scoop.

(d Disconnect the carburetor control
cables from the carburetor. Tag themto aidassembly.

(e) Cut safety wire onthe seven body bolts
which secure the carburetor to the carburetor adapter.
Remove nuts.

(0 Remove discharge nozzle line which
runs from the carburetor body to carburetor adapter.

(g) Lift carburetor from the carburetor
adapter.

(h) Remove the eight carburetor adapter
hold-down stud nuts. Lift the carburetor adapter from
the rear supercharger housing.

| CAUTION _
@ﬁwﬁ@fpﬁ, mdémﬁManEm,ﬁﬂfﬂmﬂ
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{_r_:j Inspect pump shaft. Replace if scored.

(3) INSPECTION AND REPLACEMENT OF
FUEL TANK SELECTOR VALVE PARTS.

(a) Inspect drive shaft for wear or pitting
or scoredsurfaces. Replace drive shaft if any of these

defects is nuticed._

(b) Inspect all threaded parts for burs or
roughness of the threads. Rethread or retap if neces-

sary.
() Inspectvalve body for cracks or defects
in the metal. Replace body if defective.

3. IDLE ADJUSTING KNOB

RESTRICTED
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(4) INSPECTION AND REPLACEMENT OF
FUEL BALL CHECK VALVE PARTS. - In normal
operation the Neoprene washers are the only parts of
the fuel ball check wvalves subject to deterioration or
excessive wear. When these washers are worn, the
valve will leak and the washers must be replaced.

f. ADJUSTMENTS.
(1) ADJUSTMENT OF CARBURETOR.

(a) First determine whether the mixture is
too rich or too lean as follows:

1 Indications of too lean mixture:

CARBURETOR THROTTLE CONTROL PULLEY 4, SCREWDRIVER
2. IDLE ADJUSTING KNOB SET SCREW

5. DISCHARGE NOZZLE LINE
6. CARBURETOR CONTROL CABLES

Figure 156 - ADJUSTING IDLE MIXTURE OF CARBURETOR
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ITEM PART
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NO. MUMBER PART NAME

1. 288011 .PIN.. ... 2

' ITEM PART NO.
2. 295012. CAP...... 2 TEM. PART  parTeAME o
3. 294002 . GASKET . 2

4. 295013. GUIDE, BALL ... 2 8. 295011..BODY ......... 1
17 1o ) . 11 2 9. 294008. .PIN,LOCK...... |
6. 288290 SEAT, BALL 2 10. 295016, GUIDE, SPACER. . 1
7. 294004 GASKET .. ... 2 11. 294003, PIN, SPACER. ... 1

Figure 157 - FUEL BALL CHECK VALVE - EXPLODED VIEW

(b) Install the four nuts, washers, and
palnuts on the outside adapter hold-down studs. Install
the four castellated nuts, washers, and safety wire on
the inside adapter hold-down studs.

: (¢) Using a new gasket, place the carbure-
tor in position on the carburetor adapter. Install the
seven body bolts which secure the carburetor to the

adapter. Safety-wire the nuts.

(d Install discharge nozzle line which
runs from carburetor body to the carburetor adapter.

(e) Connect main fuel line to the carburetor.

(0 Connect carburetor control cables to
the carburetor,

(g) Install carburetor air scoop fairing as
follows: Safety hot air door inthe ‘‘cold’’ position and
tape the cable to hold it on the pulley. See that the
Neoprene collar is clamped securely to the air scoop;
place the other clamp around the Neoprene collar and
roll the Neoprene collar back (like a cuff) over both
clamps. Lower air scoop into position. Unroll Neo-
prene collar, It will thereby fit itself to the carburetor
air scoop adapter. Push the loose clamp down until it
fits around. the bottom of the Neoprene collar, If the
clamp will not go down in front, remove the inspection
plates at the sides of the air scoop. Tighten the lower
clamp, using a flat screwdriver, Install tencap screws
along the sides of the air scoop into the venturi ring.
Be careful not to force any of the cap screws. If screws
will not start easily, drill sheet metal out to 1/4-inch
diameter. Install five cap screws under air scoop
fairing. Replace cover on air scoop fairing. Install
six Phillips head screws in air scoop fairing. Connect
four anti-icer lines to back of air scoop. Connect

electric plug to air temperature bulb on back of air
scoop. Install exit fairings for upper cowl flaps. In-
stall cover plates on wing. Hook up control cables,
removing tape and safety wire.

(h) Install antidrag ring cowl.

(2) ASSEMBLY OF BLOWER DRAIN. - Insert
the small parts and install the cap screw.

(3) INSTALLATION OF BLOWER DRAIN.

(a) Install the valve assembly in the blower
case.

(b) Install the 3/8-inch dural line leading
from blower drain to trailing edge of the cowl flaps.

(4) INSTALLATION OF FUEL STRAINER.

(a) Insert the screen assembly and the cap
into the housing with the tip of the cone pointing up.
Secure them in place with the hinged support and
tighten the butterfly nut.

(b) Before starting engine, expel air trapped
in lines to the fuel pump, the selector valve, and the
tank cross-feed valve as follows: Remove the 1/4-inch
plug on top of the strainer. Turn onthe selector valves.
As soon as the lines are full, fuel will run out of the
1/4-inch hole in the strainer. Then replace the plug.
Air also becomes trapped in the line underneath the
pump.. Therefore, remove the line from the fitting on
the bottom of the pump and turn on the selector valve.
While fuel is running from this line, replace the line
back into the pump fitting.

(5) INSTALLATION OF LIQUIDOMETER TANK

UNIT. (See figure 139.)
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(c) Install accessory cowling on right side
of engine nacelle.

NOTE

If there is an air leak in sylphon vent line, it
will cause high fuel pressure gage reading and
low-pressure output at pump.

(3) TEST OF WOBBLE PUMP AFTER IN-
STALLATION. - Operate the wobble pump. Adjust the
pressure to 14 pounds per square inch by turning the
adjusting valve on the back of each pump. Pressure
adjustment on the pump is reached through a hole in
the bulkhead aft of Station 156 in the rear bomb bay.

(4) TEST OF FUEL TANK SELECTOR VALVE
AFTERINSTALLATION. - With tank selector OFF and
mixture control AUTO. RICH, operate the wobble

SECTION IV
Par. 13

pumps. A small amountof gasoline will probably come
from the blower drain, but if the fuel continues to flow
through the blower drain the selector valve is leaking.

(®) TEST OF FUEL BALL CHECK VALVE
AFTER INSTALLATION. - Place approximately five
gallons of fuel in the fuel container for which the check
valve functions. Tilt the airplane and run the engine
from that container.

(6) TEST OF LIQUIDOMETER TANK UNIT
AFTER INSTALLATION. - Check gage reading when
tank is empty, then put a given amount of fuel in each
fuel container. Turn the selector switches ON to the
various fuel containers and note the amount of fuel in
each container. Finally, check for full tank capacity.
If these amounts correspond to the known fuel supply
in each container, the liquidometer tank unitis operating
correctly.
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GUN SELECTOR PANEL

s ';..‘ 2 e -....‘
i*_k.;lﬁpﬁ's" i

LOWER ELECTRICAL PANEL
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— IGNITION SWITCH PANEL INSTRUMENT PARNEL MAGNETIC COMPASS

UPPER ELECTRICAL PANEL OXYGEN CONTROLS RADIO CONTROLS

Figure 160 - PILOT’'S COMPARTMENT

INSTRUMENTS. cent lighted. The following are mounted on a shock-
a, DESCRIPTION. proof instrument panel located in the pilot’s compart-
(1) GENERAL, - All instruments are fluores- ment. (See figures 160 and 161.)
Air-speed indicator . . . o v v o0 s v v a0 e S T N e Pioneer, 1426-4T
ATHMBEAE " | couie swars pioey » v vonme » mimes mobis e w wobsr dodied 3 i BRG Raw B B . . Pioneer, 1582-2M
Carburetor mixture temperature indicators (two) ... ... ... ..o . .. Lewis, 4TACX
Clock ...:s50 49 SR R e R AT TR W G A AR .&AF Specification 94-27970, type A-11
CompassS ...... PP DA B R GO RN e R RN e e NG WeNE W s e e . Eemid Bk IN-4A
Engine temperature indicators (two) . . ... wresm moaame Bowid Geasa W 69 i VS § ERG s .+ + .+ Lewis, 1TATTK
Flight indicator. . . . « v o ¢ o ¢ 4 » 65 B R e B SR Al BN SR SR 99 AN-5T736-2 (Sperry 647900)
Fuel pressuregages (€wWo). . . . o v v v v e v v ae v v n e e i i AAF Specifications 94-27919 type C-13
Fuel quantity indicator . ... ... .. ... S AR W RO MRS W BN R Wit W AT w wmrE 5800 EA4TW-6
Hydraulic pressure gage. . . . « + + « N S AAF Speclfmahnn 94 =7922, type E- 4
Indicator unit for landing wheelsandflaps . . ... ... .. ... ..o G PR R W G.E., 8DJ4PBX
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ITEM PART NO. ITEM PART NO
MNO. NUMBER PART HNAME RECH MNO. NUMBER PART MAME REQ.
1. AAF SPEC, 94.27970 11.  AAF SPEC, 94-27922
TYPE A-11 CLOCK | TYPE E-4 GAUGE, HYDRAULIC PRESSURE ]
2. U.S. GAUGE 12. AAF SPEC, 94-27336
AW-1%-20CG THERMOMETER, OUTSIDE AIR 1 TYPE E-4 GAUGE, SUCTION 1
3. PIONEER 1426-4T INDICATOR, AIR-SPEED | 4 IN-AA COMPASS, RADIO |
PIONEER 1555-2L ALTIMETER | 14. GEBDJ4PBX INDICATOR, LANDING GEAR AND
5. AN-5736-2 FLAP POSITION |
(SPERRY 647900)  INDICATOR, FLIGHT 1 R —
6. AAF SPEC. 27348 (SPERRY 647910)  INDICATOR, TURN ]
TYPE A-11 INDICATOR, TURN AND BANK 1
& Al < i 16. AAF SPEC. 94-27917
PIONEER 1634-1M INDICATOR, RATE OF CLIMB 1 TYPE B-8 GAUGE, OIL PRESSURE 2
8. U. S GAUGE 17.  LEWIS 47AC2) INDICATOR, OIL TEMPERATURE 2
AW-23%-14F GAUGE, MANIFOLD PRESSURE 2
18. LEWIS 17AT7K INDICATOR, ENGINE TEMPERATURE 2
9. WESTON MODEL
545 TYPE 56L . TACHOMETER 2 19. LEWIS 47ACX INDICATOR, CARBURETOR MIXTURE
TEMPERATU . B
10.  AAF SPEC, 94-27917 55
TYPE B-8A . . . GAUGE, FUEL PRESSURE 2 20. EA47W-6 INDICATOR, FUEL QUANTITY 1
Figure 161 - INSTRUMENT PANEL
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Manifold pressure gages (two) . . . . ... ........

Oil pressure gages (bWO) . o v v v enu siwa s va « oa
Qil temperature indicators (two) .............

Outside air thermometer .. ... . . « v v o o« T

Rate of climb INAIcator ... i civw ivs & e wien wiave
BRCHONGADE: i sons s & wme o wwE Kase aiE
Tachometers (two) . . . ¢ v o o o o o ¢ 0 0 0 0 o 0 0 0 « ¢ &
Turn and bank indicator ........ .. i B R RS
EArN-IRAICATOL = o s cars weaens ReVE FEUETE B R

(2) INSTRUMENT PANEL. (See figure 161.) -
A shockproof instrumentpanel is mounted in the pilot’s
compartment and held in place by four bolts that are
inserted through rubber shock mountings.

(3) PITOT AND VACUUM SYSTEMS. (See
figure 169.)

(@) A pitot static and a pitot pressure line
extend from a pitot head at the top of the vertical
stabilizer along the left side of the fuselage to tees
behind the pilot’s instrument panel. A line from each
tee connects to the air-speed indicator and altimeter
on the panel. A drain tee is installed in each line aft

of Station 75.

() The vacuum system consists of lines
which extend from vacuum pumps on each engine through
the nacelle and inner wing to a ‘Y’ fitting at the right
side of the fuselage. From this point they continue
forward along the right side of the fuselage to the
suction regulator behind the instrument panel. Three
lines extend from the regulator to the throttle valve,
flight indicator and turn indicator, respectively. The

VAMNE

Figure 162 - VACUUM PUMP - CUTAWAY VIEW

IIIIIIIIIIIIIIII

IIIIIII

------------------------

............. e s22+4.. Pioneer, 1634-1M

" @ & ® ® @§ @ & & @& F @w &

---------------

AN 01-40AL-2

U.S. Gage, AW-2 3 /4-14F
AAF Specification 94-27917, type B-8A
Lewis, 4TAC2]
U.S. Gage, AW-1 T7/8-20-CG

AAF Specification 94-27336, type F-4
. » Weston model, 545, type 56P
AATF Specification 27348, type A-11
AN-5735-2 (Sperry 647910)

bank and turn indicator and suction gage obtain vacuum
from the throttle valve and flight indicator, respec-
tively.

(4) COMPASSES. - There are two compasses
in the pilot’s compartment. One is the magnetic type
and the other is a radio compass. See paragraph 22,
this section, for information on the radio compass.

(5) TACHOMETER GENERATOR (See figure
164.) - A small generator mounted on the fuel pump
accessory drive on the rear of the engine supplies the
necessary electrical current to actuate the tachometer.

(6) VACUUM PUMP. (See figure 162.) - To
supply vacuum for the operation of gyroscopically
actuated instruments, a vane-type vacuum pump oper-
ates in the oil system. The vacuum pump takes its
small oil requirements from the engine accessory
section on which it is mounted by four stud bolts. The
pump is gear driven as an engine accessory. Incorpo-
rated in the vacuum line to the instruments are four
valves. A suction relief valve is located at the engine
accessory section forward of the fire wall on the inside
of the nacelle. It controls flow in one direction in the
event of backfire of the engine. A master relief valve

Figure 163 - OIL SEPARATOR - CUTAWAY VIEW
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(@ Remove mounting screws and lift the
instrument from the panel.

@) REMOVAL OF INSTRUMENT PANEL.

(a) Remove access doors located between
stations 0 and 14 from top of fuselage.

(b) Disconnectall attaching wires andlines.
Tag the wires and lines as they are disconnected to
facilitate assembly. Cap tubing toprevent entry of dirt.

(¢) Remove the center bolts of the shock
mountings.
(d Remove the panel from the cockpit.

(3) REMOVAL OF TACHOMETER GENERA-
TOR. (See figure 164.)

(a) Disconnect the electrical wiring at the
Cannon plug on lower end of the generator.

(o) Cut the safety wire on the large union
nut.

(c) Remove union nutandrelease generator
from the accessory drive.

(4) REMOVAL OF VACUUM PUMP. (See
figure 162.)
(a) Disconnect hose leading from fire wall
to pump at p_ump.

(b) Disconnect hose leading from oil sepa-
rator to vacuum pump at pump.

UNION NUT FUEL PUMP ACCESSORY DRIVE

CANNON PLUG TACHOMETER 1/g-IN. OPEN-END

RECEPTACLE GEMERATOR WRENCH

Figure 164 - REMOVING TACHOMETER GENERATOR

(c) Remove four bolts that attach vacuum
pump to crankcase.

(5 REMOVAL OF OIL SEPARATOR. (See
figure 163.)

(a) Disconnect line leading from vacuum
pump to oil separator at oil separator.

(b) Disconnectline leading from crankcase
to oil separator at oil separator.

(c) Disconnect hose leading from fire wall
to oil separator at oil separator.

(d Remove two cotter pins, castellated nuts
and bolts that attach oil separator to its bracket.

d. MAINTENANCE REPAIRS.

(1) MARKING INSTRUMENTS. - When install-
ing any aircraft instrument, always be sure the instru-
ment is marked, If not marked, mark each instrument
to identify its purpose either by plate, name data, or
drawing number. Make all markings neatand not over
1/16 inch wide. Use aircraft enamel, Specification

AN-E-3, or lacquer, Specification AN-TT-L-5L

Apply enamel with a finely pointed brush and lacquer
with a drafting pin. Use a compass to make arc-shaped
marks on instrument glasses and apply masking tfape
in the center of the glass to prevent slippage of compass
points. Use colors as follows:

(a) Insignia red line to indicate MAXIMUM
PERMISSIBLE.,

(b) Willow green arc to indicate OPERAT-
ING RANGE.

(c) White line for reference line. Apply to
both edges of instrument case and cover glass so that
alinement of marks indicates the glass is properly

positioned.

(2) INSPECTION AND REPAIR OF VACUUM
PUMP.

(@) Clean pump thoroughly in solvent.

(b) Inspect pump to see if any of the vanes
have broken away. If this condition is found, clean all
parts thoroughly and examine the line to the separator
for particles of broken metal. Clean the line well.

e. REPLACEMENTS.

(1) INSPECTION AND REPLACEMENT OF
INSTRUMENT PARTS.

(a) Inspect instrument for broken or loose
cover glass, Replace glass if broken,

() Inspect instrument for discolored or
chipped luminous markings. Replace instrument if
chipped or discolored.

(c) Inspect threads of instrument for burs
or stripping. Rethread if damaged.
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( Check case of instrument for cracks
or points of leakage. Replace if damaged.

(2) INSPECTION AND REPLACEMENT OF
INSTRUMENT PANEL PARTS.

(@) Inspect all instruments for security of
mounting., Tighten if loose.

(b) Inspect the four shock absorber units
on the panel and replace if damaged.

(¢) Inspect panel for any cracks or breaks
in its surface. Replace if cracked or broken.

(3) INSPECTION ANDREPLACEMENT OF OIL
SEPARATOR.

(@ Clean oil separator thoroughly in
gasoline.

) Inspect oil separator for any external
defects. Replace if damaged.

f. ADJUSTMENTS.

(1) CHECKING ZERO ADJUSTMENT OF AL-
TIMETER. (See figure 165.)

(@) Take a portable altimeter, part No.
37D3341, to the control tower and set pointers to read
the surveyed elevation of the station altimeter above
sea level. Vibrate the instrument before taking the
reading. The pressure scale of the portable altimeter
should read the existing ‘‘altimeter setting.”’ If it
does not, loosen the zero setting adjustment screw just
to the left of the setting knob and displace it to the left.
Do not remove screw. Then with the pointers still
reading the elevation, read the existing altimeter
setting. Check the reading carefully and vibrate the
instrument. The portable altimeter now reads correctly
for the existingaltimeter settingand the scale correc-
tion is zero for this pressure.

(b) Carry the portable altimeter to the al-
timeter in the airplane. Be sure to leave the pressure
scale on the portable altimeter set to the existing al-
timeter setting. Set the reference markers on the air-
plane altimeter to zero, read the pointer indication
and determine the scale correction for this pressure
altitude. Now vibrate and read the portable altimeter
and subtract the correction, which has justbeen deter-
mined for the airplane altimeter, from this reading.
Next set the pointers of the airplane altimeter to read
this value, tapping the instrument sufficiently to re-
move all friction. The pressure scale of the airplane
altimeter should read the existing altimeter setting as
set on the pressure scale of the portable altimeter,

(¢) If, after this procedure, the airplane
altimeter does not indicate the existing altimeter set-
ting, loosen the adjusting screw to the left of the knob
(do not remove screw), and displace itto the left. Then
pull out on the knob and turn until the pressure scale
does read the existing altimeter setting, keeping the
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Figure 165 - ADJUSTING ALTIMETER

pointers on the corrected reading determined in the
preceding paragraph. Tap the altimeter during this
procedure to remove the friction. If the pointers read
properly and the pressure scale reads the existing al-
timeter setting, move the screw back to the right and
tichten, The airplane altimeter is now setto the proper
correction on its scale correction card, and all the other
corrections appearing thereon should be applicable for
other altitudes.

NOTE

This check should notbe made until at least 12
hours after the airplane has been flown.

(2) SWINGING COMPASS. - If the compass is
suspected of being in error it should be checked and
compensated if necessary. The procedure tocompen-
sate or swing the compass is as follows:

(@ Remove compensating drawer or as-
sembly, or set compensator assembly for zero effect
by matching the dots on the compensator screws with
those on the instrument case.

(b) Head the airplane to Magnetic North
(see figure 166), Magnetic East, Magnetic South, and
Magnetic West and read the airplane’s compass on the
four headings.

(¢c) Enter the magnetic headings and com-
pass readings intheir appropriate spaces under “Com-
pensating Swing,”’” on AAF Form No. 57. Subtract the
compass readings from the corresponding magnetic
headings to obtain the deviations and enter the deviations
and their signs in the next column.
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PLUMBE LINE FROM CENTER OF NOSE TIP

LINE FROM CENTER OF NOSE
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LANDING GEAR

COMPASS ———

Figure 166 - HEADING AIRPLANE NORTH FOR COMPASS ADJUSTMENT

(d) Using the recordeddeviations, calculate
the coefficients A, B, and C, according to the formulae,
on the lower part of the form.

NOTE
All calculations are algebraic, that is,
Multiplication Addition Subtraction  Division
+ (+) =4 v (+) ¢ = 4 ¢t (Yams i
+ (=) = - - (+) == = * (=) +=¢ -~ m=-
eleian b ¢ (8) = =8 ol imm) Wk m m
- (=) = o = (=) == » - % %z =

(e) With the airplane’s head on Magnetic
North, add coefficient C algebraically to the compass
reading on that heading to determine what the instru-
ment should indicate when compensated. Replace the
compensator and make the compass indicate the com-
pensated value by adjusting the N-S (see figure 167) com-
pensating screw (use nonmagnetic screwdriver) or by

inserting magnets in that chamber of the compensating
drawer at right angles to the compass needle (the
lateral chamber),

() With the airplane’s head on Magnetic
East, add coefficient B algebraically to the compass
reading on that heading to determine what the instru-
ment should indicate when compensated. Make the
compass indicate the compensated value by adjusting
(seefigure 167) the E-W compensating screw (use non-
magnetic screwdriver) or by inserting magnets in that
chamber of the compensating drawer at right angles
in the compass needle (the longitudinal chamber).

NOTE

If the compensation on North is inadvertently
altered when the airplane’s head is Magnetic
East, step 5 must be redone. Before repeating
step 5, reset the N-S compensator for zero
effect.

(g) With the airplane on any heading, add
coefficient A algebraically to the reading of the com-
pass reading on that heading to determine what the
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Figure 167 - ADJUSTING COMPASS

instrument should read when compensated. Make the
compass indicate the compensated value by rotating it
bodily, clockwise if coefficient A is positive, or counter-
clockwise if coefficient A isnegative. Secure the com-
pass. This completes the actual compensation of the
compass, ;

(h) Place the airplane’s head on the cardinal
and quadrantal magnetic headings (East, Southeast,
South, Southwest, West, Northwest, North, and North-
east) and enter the magnetic headings and the corre-
sponding compass readings in their proper spaces on
AAF Form No. 57 under ‘‘Residual Swing.”’ :T.

(i) Complete AAF Form No, 57, according w
to the subtractions indicated at the bottom of the last : s
two blank columns, and tear off the compass card and
place itin the compass card holder inthe airplane. File
the remainder of the card as a permanent record.

g. INSTALLATION.

(1) INSTALLATIONOF OIL SEPARATOR. (See
~ figure 163.)

(a) Place oil separator in position on its
bracket ardd install two bolts, castellated nuts, and
cotter pins,

(b) Connect line leading from fire wall to
oil separator.

HALF ERROR

(c) Connectline leading from vacuum pump S
to oil separator at oil separator.

(d Connectline leading from engine crank-
case to oil separator at oil separator.
Figure 168 COMPASS COMPENSATION
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Pl 7 N ITEM PART NO.
e NO. NUMBER PART NAME REQ.
__.;_._____,_'_'_'-3-‘-!-.\__‘
1. 1B6688 . . SNAP, HARNESS . 2
2. 2AAF-6-185CTYPEIIB . STRAP,
oy e RUDDER AND ELEVATOR. 2
d“”}; 3. AAF-6-185C
/ TYPE IIB. STRAP, AILERON . 2

4. 1B&6E/ _SMAP, HARNESS pan @

5. NORTH AND JUDD
105-1% . . .BUCKLE, MAIL BAG . 2

Figure 170 - SURFACE CONTROL LOCKS

15, SURFACE CONTROLS.
a. DESCRIPTION.

(1) GENERAL. - The rudder, elevators, and
ailerons are operatedby cables and controlled from the
pilot’s position by a control column and wheel, and
rudder pedals. The tab for each control surface, also
cable-operated, is controlled from the tab control
unit mounted on the right side of the pilot’s-cockpit.
All main control cables are 3/16-inch, 7 by 19, extra
flexible, preformed steel. All tab cables are 3/32-inch,
7 by 17, flexible preformed steel. The cables are routed
by a series of fair-leads and pulleys. The pulleys are
the Tubricated type sealed at the factory. Turnbuckles
are provided at intervals to facilitate removal, instal-
lation, and adjustment of the control system. The wing
flaps are operated hydraulically and controlled by a
unit in the instrument panel.

(2) SURFACE CONTROL LOCKS. (See figure
170.) - A locking arrangement consisting of four heavy
cotton straps is provided to lock the surface controls

when the airplane is parked. Two strap assemblies,
looped around the bottom of the control column and
clipped to the rudder pedals, prevent movement of the
rudder., Elevator and aileron movement is locked by
two straps looped through the control wheel and clipped
to armor plate bolts on the left and right sides of the
cockpit floor. When not in use, the straps may be
stowed under the pilot’s seat cushion.

(3) CONTROL COLUMN AND WHEEL. (See
figure 171.) - The control column in the pilot’s cock-
pit and the control wheel at the top of the column pro-
vide for longitudinal andlateral control of theairplane.
Forward and aft movement of the column lowers and
raises the nose. Conventional movement of the wheel
provides lateral balance.

(4) ELEVATOR CONTROLS.(See figure 176.) -
The elevator control cables attach to the control
column torque tube horns, and run forward around
pulleys, then aft, following the same route as the rudder
cables. Elevator travel is limited by the elevator
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o 1, BOX WRENCH

FLOOR BRACKET
o' OPEN-END WRENCH

TORQUE TUBE

LEFT-HAND
PULLEY

Figure 172 - REMOVING CONTROL COLUMN

c. REMOVAL AND DISASSEMBLY.

(1) REMOVAL OF CONTROL CGL‘[IJM. (See
figure 172.)

(a) Break the rigging on the four elevator
cables at the turnbuckles.

(b) Remove two bolts attaching the cable
cnunterweaghts and remove the right-hand and left-
hand weights from the nose wheel well.

() In the forward bomb bay break down
the two aileron control cables and remove them from
the pulleys alongside of the battery cases.

(d) Enter the cockpit and remove the two
covers from the torque tube assembly.

(e) Remove the two pulleys on the ends of
the torque tube (one right-hand; one left-hand).

(H Remove the two hinging bolts attaching
the torque tube to the floor bracket.

(g) Remove electrical connections that
control guns and bomb release.

1. Remove the cover plate (facing aft)
on the control column under the wheel. (See figure 173.)
Remove the two electrical wires from the terminals,
At the left side of the torque tube unscrew the breeze
fitting and pull out the wires.

2. On the forward face of the control
columnare the wires that control releasing the bombs.
Disconnect the wires inside the bomb control panel and
pull them out,

(h) Lift out control column.

(2) DISASSEMBLY OF CONTROL COLUMN.

(@) Remove three nuts from the lower
column cover plate (facing aft) and pry off the plate.

() Push out the bolts and remove the two
pulleys in the bottom of the column.

(c) Remove the two bolts attaching cables
to linkage at top of the column and remove the cables
from the column.

(d Remove the cover plate (facing forward)
at the top of the column. (See figure 173.)

(@) Lift chain off sprocket and pull it out

through the cover plate opening under the wheel.
(D Pry off the name plate from the wheel,

) Unsafety and remove bolt and washers
and pull the wheel off the splined shaft.

SHAFT

|
i
|
]
I
|
}
s

!

CONDUIT AILERON CONTROL CABLE

Figure 173 - CONTROL COLUMN - TOP COVER
PLATE AND WHEEL REMOVED
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(d Check and adjust the UP throw: Check
the UP throw for 9-7/16 inches. If not correct, lock
the wheel in neutral again and adjust the turnbuckles
in the wings to raise the aileron approximately two
degrees above neutral. Bring the aileron back to
neutral by means of the push-pull rod. Measure the
-th{'_qw'again.' Make this adjustment until the correct
throw is obtained. When the up throw is properly ad-
justed, the DOWN throw (6-1/2 inches) automatically
will be set. .

(3) TOE PEDAL ADJUSTMENT OF RUDDER
CONTROLS.

(@) Rotate the latch levers located on the
inboard side of each rudder pedal toward the center
line of the airplane in order to release the pedals for

adjustment.
() Move the pedal to the desired position.

(c) Re-engage the latch lever in the holes
of the splined shaft.

(4) RIGGING RUDDER CONTROLS.

(a) Lock the pedals in neutral position.

Wooden blocks placed in front and behind the pedals
and held by means of a clamp will hold the pedals in

neutral position.

(b) Bring the cables to proper tension: The
rudder has only two cables, one oOn each side of the
fuselage. Each cable has one turnbuckle. Bring both

TAB DRUM

ADJUSTING WHEEL

Figure 174 - REWINDING TAB DRUM
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cables to tension by turning each turnbuckle up the
same amount (125 pounds at 21 degrees C or 70 de-
grees F).

(c) Adjust the rudder to neutral: With the
pedals locked inneutral the rudder should be in neutral.
The rudder is adjusted to neutral with the turnbuckles
in the bomb bay. Let off a number of turns on the
right turnbuckle and take up the same number of turns
on the left one to move the rudder to the right. Let
off a number of turns on the left turnbuckle and take
up the same number of turns on the right one to move
the rudder to the left. Repeat until the rudder lines up
with the vertical stabilizer (neutral).

(@ Adjust the rudder throw: Adjust the
correct throw of the rudder by means of the stops
located one on each side of the nose section directly
in back and above the machine guns. Turn the stops
in for more throw and out for less throw. Correct
throw is 19-1/2 inches right and left.

(5} REWINDING TAB DRUMS. (See figure 174.)

@ Do not attemptto rewind the drum while
it is installed.- Remove the drum by removing the Zerk
fitting from the end of the actuating rod, loosening the
thrust nut, separating the adjusting wheel from the
drum and revolving the adjusting wheel until the rod
comes out. Then lift out the drum.

(b) Begin wrapping one strand of cable on
the drum in the direction in which it naturally falls
until half of the drum is wrapped.

(c) Wrap other strand of cable in the
opposite direction. When finished, there should be the
same number of turns on each side.

(d Tape drum and cable to prevent un-
winding.

(e) Install drum andbring cables to tension.

(D Remove the tape.
NOTE

When rewinding the elevator tab drums, follow
the procedure outlined above, with the following
exception: There should be 3-1/2 turns on the
aft side of the drum and4-1/2 turns on the for-
ward side of the drum.

(6) ADJUSTING TABS TO NEUTRAL. - Set the
indicator in the cockpit on neutral, or zero. Loosen
the two nuts on the end of the casting (the actuating
drum at the surface) and turn outward. Pry theadjust-
ing wheel away from the drum and turn in one direction
or the other depending upon whether the tab is to be
raised or lowered. After neutral is obtained, tighten
the nuts again just enough to prevent end play in the
drum. Before breaking down any of the tab cables be
sure to clamp the cables in the forward bomb bay
at the pulleys to prevent cables from coming off the
drums in the cockpit.
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Figure 178 - RUDDER CONTROLS
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Figure 179 - RUDDER TAB CONTROLS
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Figure 183 - HYDRAULIC SYSTEM CONTROL VALVES
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BOMB DOOR SELECTOR VALVE HAMDLE

BOMB DOOR SELECTOR VALVE CONTROL COLUMN

Figure 184 - BOMB DOOR SELECTOR VALVE

strut and back to the reservoir through the selector
valve. When the selector valve control handle is moved
to the CLOSE position, the action of the fluid 1s opposite
to thatdescribed above. In all cases the selector valve
should be moved to NEUTRAL after the desired opera-
tion is completed.

(6) COWL FLAP SYSTEM. (See figure 228.) -
Upper cowl flaps of each engine section are operated
simultaneously by a single selector valve while each of
the lower cowl and oil cooler flaps is operated inde-
pendently by a separate selector valve. (See figure

183.)

NOTE

Upper cowl flaps should notbe usedin flight but
may be operated for use during the engine ground
run.

All three selector valves are located on the panel at
the right side of the pilot’s seat. Two lines extend
from each selector valve, and pass down the right-
hand side of the fuselage to the aft bomb bay. At this
point the lines leading to the lower cowl flap actuating
struts are directed by elbows into each inner wing
panel. The lines leading to the upper cowl flap actu-
ating struts intersect tees which direct two lines into
each inner wing panel, following along the same route
as the lower cowl flap lines. All lines in each inmer
wing pass into the nacelle and through the fire wall
where they terminate in flexible hoses at points of
attachment to the actuating struts. When the control
handle of any one of the three selector valvesis moved
to the OPEN position, pressure is applied to the piston
end of the actuating strut, forcing the piston back, and
displacing the fluid ahead of it. The displaced fluid
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flows through the port in the opposite end of the strut
and returns to the reservoir through the selector valve.
Moving the control handle to the CLOSE position re-
verses the action of the fluid as described above. The
cowl flaps may be lockedat any point between full open
to full closed by moving the control handle to NEUTRAL
after the desiredposition hasbeen reached. This locks
the fluid in the lines, holding the cowl flaps in the

. desired position.

(1) BRAKE SYSTEM. (See figure 230.) - Two
individual systems allow either brake to be applied
independently by the hydraulic brake control valves.
They are situated in the upper forward corners of the
nose wheel well, and are operated by toe pressure
applied on the pilot’s rudder pedals. A single line
extends from eachbrake control valve, and passes along
the side of the fuselage to the aft bomb bay, where it
is directed by an elbow to the inner wing. The line
then passes into the nacelle, and through the swivel
joint on the inboard end of the main landing gear lower
shaft. From the point it is connected by means of
flexible hose to the debooster cylinder whichis mounted
in the wheel axle. A single line extends from the de-
booster to the shuttle valve at each main wheel. De-
pression of the rudder pedals opens the pressure port
on the top of the valve. The system pressure then
flows through the valve to the debooster cylinder. In
the debooster cylinder, the system operating pressure
is reduced to 135 pounds per square inch before being
applied to thebrakes. As the toe pressure on the pedals
is relieved, the fluid from the brakesis allowed toflow
back into the large chamber of the debooster while the
spring in the debooster forces the fluid in the small
chamber through the brake control valve and back to
the reservoir.

(8) FLUID RESERVOIR. (See figure 185.) - A
fluid reservoir is mounted in the right forward corner
of the front bomb bay, just below the fuselage deck.
The capacityis 3.1 U.S. gallons (2.7 Imperial gallons).
A measuring rod is locatedin the filler neck for deter-
mining the fluid level. A filter screen in the filler
opening filters the fluid poured into the reservoir. A
filter on the bottom of the reservoir filters the fluid
going to the engine pumps.

(99 PRESSURE ACCUMULATOR. (See figure
186.) - A pressure accumulator 1s mounted in the left
forward corner of the front bomb bay, just below the
fuselage deck. The accumulator is divided into upper
and lower halves by a diaphragm. During ordinary
operating conditions, the upper half contains fluid
around 850 pounds per square inch pressure. This acts
against the air pressure in the lower half. An air
pressure of 300 * 25 pounds per square inch is pre-
loaded in the accumulator before it is installed. The
air pressure on the lower side of the diaphragm serves
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(10) PRESSURE REGULATOR.
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(See figure

187.) - The hydraulic system pressure regulator is a
cylindrical shaped unit. It has a pressure port at the
top, a relief port in the side wall, and gage and pres-
sure ports at the lower end. Pressure lines from the
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PRESSURE TANK, LOWER. ............

Figure 186 - PRESSURE ACCUMULATOR

ITEM PART NO.
MO, MUMBER PART NAME REQ.
. 5065486-6.......TANK ASSEMBLY, HYDRAULIC RESERVOIR 1
- S 07 F i b e STRAINER ASSEMBLY, HYDRAULIC
RESERVOIR FILLING . . .. ........ . .. ] ITEM PART NO.
MO, NUMBER PART NAME REQ.
Sl (0hS T e o CAP, HYDRAULIC RESERVOIR FILLING ... ]
143908-1155R- R T ey L s o STUD, HYDRAULIC PRESSURE TANK. .. .... 4
124-093 . . .. .. WIASHER . St e s i 1 ANDEO-516.. .o c - WASHER. .o vh v vann i i, 8
AC365-524. ..... TH T R ot S SR e i 4
PR s ROR AORMBLY, HYDRAMLIC. RESERVOIR . 2. 4046363......... DOME, 9-INCH SPHERICAL HYDRAULIC
i Ceaemeeee it - PRESSURE TANK, UPPER. . ............ ]
GTDSRDIE.P-GSQ W ASHER = =T oW e e e e 1 3. 10484459, ........ \.FALVE, Q-INCH SPHERICAL HYDRAULIC
PRESSURE TANK, UPPER. . ........... s
S ARRIRIO s FILTER ASSEMBLY, HYDRAULIC RESERVOIR 1 AN320-3........ o D, 1
1130488 . ....... FITTING, HYDRAULIC RESERVOIR OUTLET & IOMEASD . o BOLT, 9-INCH SPHERICAL HYDRAULIC
PACKING - e o 1 : PRESSURE TANIK -0, o000 o o 36
ANSRESTE .o WASHER i s e e 72
b. AHE?E'?G ------- FLUG‘ ............................. I ACE"&E"EEJ- ...... HUT .............................. 36
7. 4065538 ........OUTLET, HYDRAULIC RESERVOIR. .. .. .. 1 5. A4046365......... DIAPHRAGM, 9-INCH SPHERICAL
2064872 . . . ... GASKET, HYDRAULIC RESERVOIR QUTLET 1 HYDRAULIC PRESSURE TANK. . ........ 1
ACBOS Yo o PG e it a it aans i Sie 1 B s TOABET w5 BUSHING, SPHERICAL HYDRAULIC -
8 1066974 STUD, HYDRAULIC RESERVOIR . .. .. 8 PRESSURE TANK.......... s s ’
AC365-1032 . . . .. NUT: oSy iegetea vty o 8 7. 1049695.........NUT, SPHERICAL PRESSURE TANK
BULER CAP. = Attiias sl 26y 1
Figure 185 - HYDRAULIC FLUID RESERVOIR B ANBOS L CORE e o e ) ST 1
T L e BODY:AY. GF S Tlveis Suay: afe ks 1
to cushion the fluid surges which are present when the ::giﬁ: ;A' nrnes '{gﬁk'ﬁ """"""""""""""""""" ,}
system is inoperation, and furnishes fluid under pres- M e i R LS e
sure when it is needed in an amount which the pumps | 024C102-032. . .WASHER. .. . oo oo oo i
cannot provide. 10. 4046364......... DOME, 9-INCH SPHERICAL HYDRAULIC
PRESSURE TANK, LOWER. .. .......... ]
| Ut D17 F. Y v ke g VALVE, 9-INCH SPHERICAL HYDRAULIC
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two engine drivenpumps connect to a side outlet tee in
the top port. The pressure accumulator and the pres-
sure regulator relief valve lines connect to the tee at
the lower end. The relief port in the side is connected
to the reservoir by a line. A check valve in the side
outlet tee at the top of the regulator allows fluid from
the pumps to flow to the tee on the pressure accumu-
lator, then back to the bottom of the regulator. When
there are no hydraulic units in operation, the system
pressure builds up above normal. The pressure on the
bottom of the regulator forces the spring loadedpiston
upward, unseating the ball check at the top. This will
allow the pressure atthe top port to be relieved through
the port in the side wall of the regulator.

(11) DISCONNECT VALVES. (See figure 188.) -
Fluid supply lines to the engine driven pumps have a
disconnect valve atthe fire wall of each engine section.
The purpose of the valveis to allow the lines to be dis-
connected without excessive loss of fluid from the
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(12) PRESSURE REGULATOR RELIEF.VALVE.
(See figure 189.) - This valve has a pressure port at
the bottom and a reservoir return port in its side wall,
the pressure port being connected to the tee at the
bottom of the pressure regulator. Should the pressure
regulator fail to operate and the system pressure build
up to 1000 pounds per square inch or more, the ball
check in the relief valve will unseat allowing the excess
pressure to be relieved into the reservoir line.

(13) ADJUSTABLE RELIEF VALVE. (See
figure 190.) - This valve is of the ball check type,
having a pressure port at one end and a reservoir re-
turn port in its side wall. The pressure port is con-
nected to the pressure side of the left-hand manifold
block, while the other port connects to the fluid return
side of the same manifold block. The valve relieves
the excess prescures in the system which are caused
by expansion of the fluid at high temperatures, or by
excessive operation of handpump with the bypass valve
in the SYSTEM position.

system.
2o

| RS 3 }
i T ‘w e L
i . . 3

ITEM PART NO.
NO. NUMBER PART NAME REQ.
1. 2005429 .. ..... BUSHING, HYDRAULIC PRESSURE REGU-
LATING VALVE. . ......... w o e = 1
9. AN900-18........GASKET...... s s T N | )
3. 2005427 . ... ... END, HYDRAULIC PRESSURE REGU-
EATIMG VAINVE. . s e |
st BAE Bk e T BALL BRIGHTSTEEL, ..\ o i vt s srobis ]
5. AMS00-31........ GASKET: . oo e BF - = b ]
6. 1065288  SEAT, NO. 8 BALLVALVE. ............ |
S B e e S "HOUSING, HYDRAULIC PRESSURE REGU-
T TR L T 1
R U L 16 N e SPRING, HYDRAULIC PRESSURE REGU-
LRTING VAIVES Y - vy 1

ITEM PART _ NO.
NO.  NUMBER PART NAME REQ.
9. 143%08-
OB E O 0 o ANASHER: - = it o T Sl T e s
10. 1005410.........PISTON, HYDRAULIC PRESSURE REGU-
LATING VAIVE & o o s e i 1
11. 1072037 . _ NUT, HYDRAULIC PRESSURE REGULATING
VKR P TR RS Eo=k. 1
12. 1070625 ........SPACER, HYDRAULIC PRESSURE REGU-
LATING VALVE PACKING . .. .. g ]
13. 5135865-4M-030 . PACKING, HYDRAULIC CHEVRON ... ... 2
14 JOF2036 . - i SPACER, HYDRAULIC PRESSURE REGU-
LATING VALVE, INNER. . . .. .. ... ... 1
15. 1070624 .. ...:. SPRING, HYDRAULIC PRESSURE REGU-
LATING VALVE PACKING . .. . ... .. soread)
16. AC895-102....... PLUG . et s S i TR

Figure 187 - HYDRAULIC PRESSURE REGULATOR
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— PORT A
ITEM PART NO.
NO. NUMBER PART NAME REQ.
ITEM PART NO.
1. 1024789...... UNION, HYDRAULIC PUMP SUCTION LINE NO. NUMBER PART NAME REQ.
DISCONNECT. . . ..covnnn cebse e L 1. 10B5705. .. 0os SCREW, HYDRAULIC MECHANISM ADJUSTABLE
SEHEE RIS e s e et e 1
T3 T T i e R S !
T IR R QASKE 2. 1085707......NUT, HYDRAULIC MECHANISM ADJUSTABLE
3. 1007293.....SPRING, HYDRAULIC PUMP SUCTION LINE REHEENNE S S e 1
DISCONNECT. .. .ovvinnrsnnrennnnanss o= 3. 143008-0205R026-092 . . .WASHER . + « vt vvverenrneennanes Y
4. 2085703. . ... STEM, HYDRAULIC MECHANISM ADJUSTABLE
e e 'BDLE;E:gLDSS:L;LIE L | RELIEF VAIES 1ls , Sl s i R 1
el a3 3 e S 5. 2085701 .... .. BODY, HYDRAULIC MECHANISM ADJUSTABLE
5. 143908-1125122-109 . . . . WASHER . . . 2 s ivvviesvinsannass 1 | BEHEE R ALVE. o oo mnis o e UL 1
| 6. 1085704. .. ...SPRING, HYDRAULIC MECHANISM ADJUSTABLE
1316 DIA. . . . .BALL, STEEL. .- - S ATeT e oA g L, e Y 1 S S R :
7. 1068251..... NUT, FIRE WALL DISCONNECT VALVE CHECK. . | SR RIS L AR I BTEEL et i e s o]
8. 1086474 . ..... SEAT, HYDRAULIC MECHANISM ADJUSTABLE
8. 1066829..... NUT, HYDRAULIC PUMP SUCTION HOSE GERisE s Clgmon s ge Rl e s 1
DISCONNECT VALVE ADAPTER. . ......... s
- 4 ® # & @ B & F B B B oEE N E S & @ @ & & ¥ ¥ I -
e s Figure 190 - HYDRAULIC ADJUSTABLE
10. 1066830. ....ADAPTER, HYDRAULIC PUMP SUCTION HOSE - RELIEF VALVE
AND DISCONNECT VALVE. . ...... RS et

Figure 188 - HYDRAULIC SYSTEM
DISCONNECT VALVE

ITEM PART ; NO,
MO, MUMEBER PART MAME REG.
1. 1049003
DO12. .....CUPYiex3/isHYDRAULIC
PACKING FLARED........... 2
2. 2007615, .. ... BODY, BY-PASS VALVE. ... ...
3. 1017620. . . . .. SEAT. BY-PASS VALVE. ... ..... 1
4, 9/14 ] A A BALL STEEL -l S e e el e 1
TN = AR NO. 5. 143908- 0285R102- 094 . . . WASHER . . ......... |
NO. NUMBER PART NAME REQ. &, 1OI7&T8 .. . .. NUT, BY-PASS VALVE SPRING
RETRIIRG o e |
AE A CAP, HYDRAULIC RELIEF VALVE. - . . oovenennn ., ] X
2. 138758. ... . GUIDE, HYDRAULIC RELIEF VALVE. . oo oo ovnn.. i : :g;g; """ ::E::g E""_'P‘““ES bl AT TR 1
3. 138759. . .. .NUT, HYDRAULIC RELIEF VALVE LOCK . .. ........ 1 . . U R S e
4. 1161144-20. . GASKET, HYDRAULIC FITTING FIBER............ o o e e
5. 138757. .. .. SPRING, HYDRAULIC RELIEF VALVE. . ..o uu.. .. ] SR T VTR R e ;
6. 1000859. . . . STEM ASSEMBLY, HYDRAULIC RELIEF VALVE. ..... 1 S st e
. 7. 238754-1. . .HOUSING, HYDRAULIC RELIEF VALVE. . .. ....... 1 ' i U Rt .
8. 1047738. .. .SEAT ASSEMBLY, HYDRAULIC SYSTEM RELIEF VALVE 1 P b T | i e I - = S ¥ |
Axiansi I e |
A S Sl |
Figure 189 - HYDRAULIC PRESSURE REGULATOR ANDEO0-6 . . . .. WEREHER iomsoeosies s s s s st i
RELIEF VALVE Figure 191 HAND PUMP BYPASS VALVE
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ITEM PART NO.

MO. NMUMBER PART HNAME REG.
1. BBTAE o il HANDLE ASSEMBLY, HYDRAULIC HAND PUMP . . ... ... .. 1
- ANIAO0. . e e aea e | S e S LR e 1
ANG60-416L. . .. . S ASEIER Mo e, e | e e e e e A
e e DU et i it R ] o WG il eor Bed M I S |
T AATVE. . a LINK, HYDRAULIC HAND PUMP . . . . ..o oain o
T L e PO s Takicy S O Sethi s 0% S % - LRt )
ANGS0-416L. .. ... SnetiEpen: b ks e barfene ol B8l o ]
AN320-4. ..., ... N e 0F B fan Shsoesdssroenh Sassaat ]
B AR Ay PISTON ASSEMBLY, HYDRAULIC HAND PUMP. . . . .. -y 1
B ABTAD . i SEAT, HYDRAULIC HAND PUMP. . .. ... oo ]
7 S303-BA..........WASHER, HYDRAULIC HAND PUMP SEAT................ |
0E7A DA BALSTERL LS o s o e 1
G KATIR o SPRING, HYDRAULIC HAND PUMP SEAT ... ............ 1
10- BE150 o din o BODY ASSEMBLY, HYDRAULIC HAND PUMP .. ... ..... |
11. A8110. .. .. .....RING, HYDRAULIC HAND PUMP PACKING. .............. |
12.  ACA0B629-9-026 . . PACKING, HYDRAULIC HAND PUMP CHEVRON. . ... .. ... 2
13. ABI15.... . WASHER, FELT. . . ...... g ]

ABO93. . ..

Figure 192 -

(14) HAND PUMP BYPASS VALVE. (Seefigure
191.) - The hand pump bypass valve is a ball type valve
mounted so that its control handle extends through the
pilot’s compartment aft bulkhead at the left side of the
seat. Itis assembled in the main pressure line from
the pressure accumulator to the left-hand manifold
block, The fluid normally flows into the side port and
out the end port. The valve control handle should be
kept in the SYSTEM position so that when a unit must
be operated by the hand pump, the pressure will be
applied directly to that unit and not to the complete
system., When the valve control is in the SYSTEM
position, the ball is seated, preventing any pressure
built up by the hand pump from reaching the pressure
accumulator and the pressure regulator units. In the
case of system pressure failure during flight, the de-
sired operation may be accomplished in much less time

....... NUT, HYDRAULIC HAND PUMP RI:"I'AIHIHG 1
....... Valk et lmiet e ten b ey Sr il ot =Rvmes o G )il P

HYDRAULIC HAND PUMP

than building up pressure in the complete system. Move-
ment of the control handle to TANK position allows the
hand pump pressure to be stored in the pressure accu-
mulator, registering on the system pressure gage.

(15) HYDRAULIC HAND PUMP. (See figure
192.) - The hand pump is mounted just aft of the pilot’s
compartment rear bulkhead, with the handle extending
forward into the pilot’s compartment along the left
side of the seat. The pump has an intake port at its
aft end and a pressure port at its forward end. As-
suming the handle to be in the UP position, the chamber
forward of the pistonhead to be full of fluid, the opera-
tion is as follows: As the handle moves down, the
chamber aft of the piston is drawn full of fluid, and the
fluid in the chamber on the forward side of the piston
will be forcedout of the pressure port. The maximum
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capacity of the forward chamber (piston in aftposition)
is only one-half that of the rear chamber (with piston
in forward position); therefore, when the handle is
moved up, and the fluid in the aft chamber is dis-
placed through the piston check wvalve, half of it is
forced out of the pressure port, due to the smaller

(16) WING FLAPRELIEF VALVE. (Seefigure
193.) - Pressure is applied at port A and normally
flows through the valve and out port B to the actuating
strut, Operation of the wing flaps above a speed of
180 miles per hour-will cause a back pressure greater
than 225 * 25 pounds per square inch in the line be-
tween the relief valve and the actuating strut. With
the valve adjusted properly, the piston will move down
against the spring, and after approximately 1/4 inch
of travel it will connect port B to port C. This will
aliow the excess pressure to be relieved to the reser-
voir. As soon as the air speed is lowered or the wing
flaps are retracted, the pressure will reduce and the
spring will force the pistonback to its normal position.
capacity of the forward chamber. As the handle is
moved down, the fluid leftin the forward chamber after
the up stoke is forcedout of the pressure port. At the
same time the rear chamber is drawn full of fluid.
This completes one cycle of operation.

(1Ty BRAKE CONTROL VALVE. (See figure
194,) - When toe pressure is applied to a pedal, the

PORT A

®

piston seats with the piston valve and both move up-
ward unseating the ball, allowing the hydraulic system
pressure to enter the valve at port A and be diverted
into the brake line. When the pressure in the brake line
and the upper side of the piston becomes greater than
the load applied to the pedals, the piston will move
down until the ball is seated. If the pressure is still
too great, the piston will continue to move downward
until the piston valve is raised off its seat by coming
in contact with the cross pin. This allows the excess
pressure to be relieved through the piston headand out
port C. If the pedals are fully released, all the fluid
pressure will be relieved.

(18) BRAKE DEBOOSTER. (See figure 195.) -
Since the disk type brakes on this airplane use lower
hydraulic pressure and larger quantities of fluid in
their operation than brakes of the shoe type, a de-
booster is installed in the brakeline. This unitreduces
the system pressure (825 to 875 pounds per square
inch) to 135 pounds, and increases the fluid displace-
ment. The fluid from the brake control valve is applied
through port A and moves the piston forward against
the large spring. The difference between the inner
and outer diameters of the piston causes the reduction
in pressure, A small breather hole D is provided to
prevent the formation of a vacuum behind the piston
when it moves forward during the application of the
brakes, This breather also allows the air behind the

@

s

a."

'ﬂl.llll'll'li.ll'lllll.lil

15-‘“‘-.**-

HHIH#

o .

ITEM PART : NO.
NO.  NUMBER PART NAME REQ.
1. 1011656, ... PLUG, HYDRAULIC FLAP RELIEF VALVE
T b o e e Y W S e e e i {0 1
2. AN900-8...... ASKET o S|
2. 1064176...... PISTON, HTDE#UU": FLAP EEUEF VALVE_ L]
- 4. 104788B0...... GUIDE, H"I"'DEAUHC FLAP RELIEF VALVE
SPRING . . i o s £ ]
. SPRING, H‘I"DRAUUC FLAF REUEF VAL"!"E. aan

5. WO77312....

ITEM PART _ ' NO.

NO. NUMBER PART NAME REQ.
6. 1047881..... .STOP, HYDRAULIC FLAP RELIEF VALVE...... 1
7. 1047882...... PLUG, HYDRAULIC FLAP RELIEF VALVE SPRING
ADIUSYINGS === e B Ak asi R, 1

8. 4061713..... BODY ASSEMBLY, HYDRAULIC FLAP RELIEF
VALVE. e e s e )
9., 143908-0245R030-125. W’AEHER .................... 1
10, 1047883...... NUT, H‘I"DEAULIC FLAP RELIEF VALVE. .. ... 1

Figure 193 - WING FLAP RELIEF VALVE
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PRESSURE PORT A

y

B

PORT B——
P TO BRAKE  [UEIEHIE

L

-

(8

N WY
hond

[x F‘;'EJ

.t l_,.- :

".

i -——- PORT C

i TO RESERVOIR
' FOR RH.

VALVE

ITEM PART NO. ITEM PART 1 NO.
NO. MNUMBER PART NAME REQ. NO. HNUMBER PART NAME REQ.
1. AN310-4 .. R TE e T $ e e e dR e 19. 1007965. LINK, POWER BRAKE CONTROL VALVE
ANOED-41H ki - WASHER ... b PISTON OPERATING 0 ]
2. 1059761 .. _ GASKET, POWER BRAKE CONTROL COVER 1 20. 1005307....... .. SCREW, POWER BRAKE r:c:nmn:ou. VALVE
3. 5059485....  HOUSING ASSEMBLY, POWER BRAKE OPERATING LEVER ADJUSTING . . 1
CONTROL VALVE—LH.. . .. st 271. AN316-5R......... NUT. ]
5059485-1. ... ... HOUSING ASSEMBLY, POWER BRAKE 22. 1007336, . _ spmms 'POWER BRAKE CDHTEDL w.wr: ]
CGHTR'DL VALVE—R.H.. ST 23. 1024864 . SEAT, POWER BRAKE CONTROL VALVE. 1
4., ANG6-30.. . .BOLT, e e ] 24. 143908-
5. AN316-4R. .. ...... NUT . 1 016TCO20-064 . . WASHER . _ . .. .. |
6. 110242-4-5AH.. . .BOLT, SPECIAL FULL THREADED . 1 25. 1024866..........SPACER, POWER BRAKE CONTROL VALVE
7. YO59760....... COVER, POWER BRAKE CONTROL SPRING . 1
HOUSING. ... .......-.. : ! 26. 1044344-G-104... CUP, 3/’ ‘x 3/u.” HYDRAULIC PACKING
e RA DAL ] il BALL, BRIGHT STEEL. . ... ... 1 WIDE BASE . : ]
9. 1007337 ... SPRING, POWER BRAKE CONTROL VALVE 27. 1024865 ...... __PIN, POWER BRAKE EDHTRDL VALVE
MAIN LA : =t LS| OPERATING . . . . ]
] [T A NUT, BRASS. Expaen i LURT a2 28. 1007332.... . PIN, POWER BRAKE CONTROL VALVE
11. 143908- 006TC- GUIDE . }
012-040. A HER R e e S 2 29. 1007331...... NUT, FGWEE BRAKE CDHlEDL VALVE
12. 2033900- ARG o sy ]
{ODOA9-24. 5 (o o TUBEL el s s eimios v e s 1 0. 5135865-4%-016. . PACKING, HYDRAULIC CHEVRDH o
13. AN315-3R... .. NUT, : 1 31 10073300, 5 . 'SPACER, POWER BRAKE CONTROL VALVE
14 10076893 ) paies cnew POWER BRAKE cc:-umm VALVE PACKING . . ]
ADJUSTING NUT LOCK o] 32. 1024867, .........PISTON, POWER BRAKE cmmmm VALVE 1
A5 SOABTIIN0Y o PLUG o s e L e ] 43. 2007339. .. ......LEVER ASSEMBLY, POWER BRAKE
16. 10733462 . . SPACER, BRAKE VALVE FORK . ] CONTROL VALVE LIGHT OPERATING . ]
17. AN310-6. . S THY e ] 34. 1074050 ... ..... BOLT, BRAKE LEVER CLAMP. . ... 1
18. 1007329 .  NUT, FGWEE BRAKE c:::mmm w.wE AC365.428, . .. ... .NUT. ]
PACKING e ey P 35. 1072046 .. = .cmmp POWER BRAKE LEVER FULCRUM . |
Figure 194 - BRAKE CONTROL VALVE
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........

PORT B pORT D PORT A
ITEM  PART . NO. ITEM  PART NO.
NO. NUMBER PART NAME REQ. NO. NUMBER PART NAME REQ.
s L e HOUSING ASSEMBLY, BRAKE 12. 1073374..... ... NUT, BRAKE DEBOOSTER GASKET. .. |
DEED’DSTER...-.--............ ‘l 13‘ Idzguﬂ_
2. 1073371.........SPRING, DEBOOSTER PISTON. 1205RT 26-0945 WASHER - oo el e s sy 21
e CT'EEE:## e G ! 14. 1074550 .. WASHER, DEBOOSTER RELIEF SPRING *4
& T e Y S R R L S e ] 15. 1049003-D-204 . CUP, 34" x %" HYDRAULIC
AN DA e P STEEL. i et el PACKING FLARED. . ... ... ...... 2
5. 1073372. .. .....SPRING, DEBOOSTER EQUALIZING 16. 1073397....... . .SPACER, DEBOOSTER OUTER CAP. .. 2
_ VALVE. . . .. e e Ve 17 2073898 . et PISTON, BRAKE DEBOOSTER .. .. ... 1
6. 1074551 . oo GUIDE, DEBOOSTER EQUALIZING 18 ACE56L.. .« - NET - ir e 8
NAIE e e S ] AN9S0-10L.. ... . . WASHER. .. .. .. 8
B 1079899 o i e DR O TR L S 20. 2073880.........COVER, BRAKE DEBOOSTER. . 1
2 1073298 ) i SORACER, BEBOCISTER INNER CUP.. .- <] 21. 1073373 SPRING, DEBOOSTER RELIEF |
10. 1049003-D-100 . .CUP, 34" x 346" HYDRAULIC ' ol =
PACKIMG FEARED . .. oo 1 22. AN960-D516. . . .. WASHER 5
11. 1073369......... STOP, DEBOOSTER RELIEF SPRING ... 13 23. AN502-10-26. .. .. SCREW 2
*Use as necessary.
Figure 195 - BRAKE DEBOOSTER
258
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piston to escape quickly when the piston moves back
during the release of brakes. In normal operation the
fluid pressure at port A is prevented from entering
the large chamber outside the piston by the ball check
valve in the head of the piston. Should the quantity of
fluid in the large chamber diminish dueto a leak while
the brakes are applied, the pressure at port A will
force the piston forward, further compressing the large
spring. If the leak continues until the piston gets to the
end of its stroke, the small pin in the end of the de-
booster housing will unseat the piston ball check and
allow the fluid from port A to replenish the large
chamber. When the pressures oneach side of the valve
become equalized, the ball will reseat. Thermal ex-
pansion of the fluid in the large chamber is relieved
through the bleed hole B in the lower side of the de-
booster housing. The bleed hole is normally covered
by the pressure sealing cup, but if the fluidin the large
chamber continues to expandand the piston reaches the
end of its stroke, the bleed hole is uncovered and the

excess fluid will seep out.

(19) BRAKE LINE SWIVEL JOINT. (Seefigure
196) - A swivel joint is incorporated in each brake
line at the inboard end of the lower shaft of each main
landing gear assembly. Placing it at the point of land-
ing gear rotation eliminates the necessity for using
flexible hose to allow for movement of the gear.

(20) ACTUATING STRUTS. (See figure 197.)

(a) GENERAL. - All the actuating struts
incorporated in this airplane, except the nose wheel
and main landing gear actuating struts, are identical
in their arrangement and operation. The only difference
is the variance of diameter andlength of stroke of each
strut to suit its particular need. The cylinder assembly
of each strut consists of a tubular steel sleeve with
aluminum alloy fittings threaded over each end and
held in place by lock rings. The fitting which forms
the cylinder head has a lug on the end through which
a bolt may be inserted for mounting the strut in the
airplane. The fitting which forms the piston end of the
strut incorporates a chevron type piston packing gland
that is held in place by packing rings and a retainer
nut. Since the piston of the bomb door strut extends

beyond the ends of the cylinder, the strut has two ends

of the piston type. In all cases, each end fitting has a

port for attaching a hydraulicline. The piston assembly

consists of a tubular steel piston rod threaded and

SECTION IV
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PORT B
ITEM PART NO.
NO. MNUMBER < PART NAME REQ.
1. 1058024.. .. . ... COVER, HYDRAULIC BRAKE SWIVEL JOINT 1
2. 143908-
029SR102-093, WASHER. . ... .. . . e =]
3. 135865-
3G-014C. RING, CHEVRON PACKING . . S e
4, 17926461-
014-026 . .. RING, CENTER PACKING S~ bty o)
5. 1058130.. . _SPRING, HYDRAULIC BRAKE SWIVEL
JOINT PACKING . . _ . 1
6. 1058025 . . ... .CUP, HYDRAULIC BRAKE SWIVEL JOINT 1
7. 143908-

014B020-062.. WASHER. . ... . ....... oy ]

8. 1058026... .. . NUT, HYDRAULIC BRAKE SWIVEL JOINT . . 1

9. 4067910 _.BCDY, HYDRAULIC BRAKE SWIVEL JOINT
=S e B R Sl e e Rt T |

4067910-1 . . BODY, HYDRAULIC BRAKE SWIVEL JOINT
; T e T M PR N, e ) ]

10, 1058028, . ..... ELROW, HYDRAULIC BRAKE SWIVEL

- DN e S s e e e 1
111058023 w0 2o CAP, HYDRAULIC BRAKE SWIVEL JOINT . . 1
12. 4067911-2 PIN, HYDRAULIC BRAKE SWIVEL JOINT .. . ]

Figure 196 - BRAKE LINE SWIVEL JOINT

sweat soldered into a bronze piston head. The piston
head incorporates two sets of chevron type packings
similar to those in the piston end of the cylinder, both
units being held in place by packing rings (which keep
the packings in shape) and retainer nuts. The operation
of an actuating strut is as follows: When pressure is
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e

L 11&40 EDMPRESEED AS sm::ww Ry

e = lsref’a.f EXTENDED
ITEM PART NO. ITEM PART NO.
MNO. MUMEBER PART MAME REQ. NO. NUMBER PART MAME REQ.
1. 4067891 . EMD ASSEMBLY, WING FLAP ACTUATING 11. 5135865-4X-104. . PACKING, HYDRAULIC CHEVRON, .. 4
STRUT SIS S e e s ' 12. 1067761 . .. .RING, WING FLAP ACTUATING CYLINDER. .. 1
2. 5135865-4X-212  PACKING, HYDRAULIC CHEVRON. . 4 13. 126221-2-18-22 .. WASHER, PACKING ... ... ... .. .. 1
1111908-308-314-187 . . GASKET, EXTERNAL SEAL RING i 14. 1056350, . NUT, WING FLAP ACTUATING STRUT
4. 2067361 . RING, WING FLAP ACTUATING STRUT PACK- PACKING .. .. ... S
ING SEAL - : i e 2 15. 1074187 .. .. WASHER, WING FLAP ACTUATING STRUT
5. 1012954-B212-008 . RING,ENDPACKING... .. ... 2 LOCK. ... - '
ING ADJUSTING Bt SRS [Oge e i
7. 2119378-2. . . PISTON ASSEMBLY, WING FLAP ACTUATING LS aRoasllein s DO ASSEMBLG S NG LR AT
STRUT. = SRt R STRUTEYE: 75 ot el s s E )
2103293 . BARREL, WING FLAP ACTUATING STRUT. . .. 1 18. 2068410. ... -E'-;"_‘EET’“‘SSEMBW WING FLAF ACTUATING 1
9. 4067892. .. .. HEAD, WING FLAP ACTUATING STRUT.. .. ... ' 19, AM3:I3A L BOIT. & i et I S
10. 1012954-B104-008 RING, END PACKING . .. .. .. 1 ACASNOA 2 BN T RGO R i e AR ¥ 2]
Figure 197 - INBOARD WING FLAP ACTUATING STRUT
applied to a port at one end of the strut, the piston position, the same action takes place, only the piston
moves toward the opposite end forcing the fluid that is moves in the other direction. For removal, disas-
ahead of itback through the selector valve to the reser- sembly, test, and installation of these various units,
voir. When the selector valve is moved to the opposite see paragraphs following.
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RETURN TO RESERVOIR
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PRESSURE INLET PORT A

RETURM PORT D

177

TO ACT. SYSTEM PRESSURE FROM ACT.
STRUT INLET STRUT
ITEM PART MO, ITEM PART PART NAME NO.
NO. MUMBER PART NAME REQ. NO. NUMBER REQ.
T A CENA R S = SCREW s e g AT 8 10. 1064795........ SEAT NO UG BAIIS s i e 4
5. 1055297 e PLUNGER, HYDRAULIC SELECTOR VALVE. 4 11 SHADIA: voiiian BALL BRIGHT STEEL . . ... ccvevvvn v 4
3, 4065505, oo BODY, COWL FLAP HYDRAULIC 12, 1056253 . . .cun.. RETAINER, SELECTOR VALVE . .......... 4
SELECTORNALVE gy ot St e ] 13, 1056230 i v SPRING, HYDRAULIC SELECTOR VALVE.. 4
1063678 .. ...... PLUG, HYDRAULIC SELECTOR VALVE
BODY DRILLHOLE . ..o .5e a1 14. 1056224, ....... SHAFT, HYDRAULIC SELECTOR VALVE 1
143908-008TC-016-064 . .. WASHER . . . .. ............. 1 143908-0186B022-002 ... . WASHER . . .. ... ...ovinnran.. Y6
AGCRYEEBIO0 . PLUG . e R s e 3 143908- 0145022030 ... . WASHER - - . - v v vvs s v wii
4. 143908-026SR-100-093 ... WASHER.................. = 155 2085587 S CAM ASSEMBLY, SELECTOR VALVE. .. ... i
¥
5 10562257 0 S NUT, HYDRAULIC SELECTOR VALVE. . . . . 4 143908-0128020-005 . . . .WASHER . . .....ovnenncnennn 3
B AN b T e T S e o e Ty ety o s e ]
& 1056232 vl STUD, HYDRAULIC SELECTOR VALVE 16. AN3-13........ BOLT...........
TNV WA it e S e ANSS0-10. .. . .. NWASHER (87 s ot e s S i 1
' ACAT0Rn L0 ) B e e e e L R e 1
VERL 4
Lim\0opacBae e EANDHIDRAULIC SELECIOR YL 1« 178166-190-249-014 . . . .. CPRCER S iR 2 0 sin s el 2
TR ACKING
8. 145005008 'Cuﬁgféég“ Ao A 17. 2064907 ........ LEVER ASSEMBLY, UPPER COWLING
"""""""""""""" FLAP HYDRAULICVALVE . . .. ........ 1
9. 163768-008-010 . .SPACER, HYDRAULIC PACKING CUP. . ... 4 10562205 - nn SPRING IEVER - 5, e e e, T Sl

*Use as necessary

Figure 2[][}‘- FOUR-WAY SELECTOR VALVE

valve, incorporate four spring-retained ball checks
which, when operated by the control handle, direct the
flow of fluid. The wvalve control handle incorporates
a round disk with the back face machined in the form
of a cam with two high points opposite each other, and
two low points also opposite each other, all four points
being equidistant about the periphery, As thehandle is
rotated to any position, the high points of the cam de-
press two of the plungers which, in turn, unseat their
respective ball checks. By depressing opposite ball
checks in this manner. one line from the actuating
strut is connected to the pressure side of the system,
while the other is connected to the reservoir,

(b) BOMB DOOR SELECTORVALVE. (See
figure 201,) - This four-way selector valve consists of

a housing with two poppet valve assemblies which are
operated by the camshaft beneath them. Eachvalve
assembly has an upper poppet that connects the pres-
sure inlet chamber to a distribution port, and a lower

poppet which connects the distribution port to the cam
shaft chamber which acts as the relief port. In each
valve assembly, the stem of the upper poppet extends
down through the tubular stem of the lower poppet with
each stem riding on its respective lift on the camshaft,
When the handle is moved to either operating position,

the upper poppet of one valve assembly and the lower
poppet of the other are raised ofi their seats while the
other two poppets remain seated. When the handle is
moved to the other operating position, the reverse con-
dition is true.
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o

PORT A
....... oy,
PORT 4 o= o
------ ceoosnee o R VALVE IN MEUTRAL RETURN VALVE CPEM  PRESSURE VALVE OPEN
ITEM PART NO. ITEM PART NO.
MNO. NUMBER PART NAME REQ. NO. NUMBER PART NAME REQ.
s O R CAP, HYDRAULIC BOMB BAY DOOR 8. AP108........ GUIDE, HYDRAULIC BOMB BAY DOOR
SELECTEIR NALYE ci il c iy iaysa 2 | SELECTOR VALVE STEM .. . .vvvnnunnennn, 2
D ATI00T S SPRING, HYDRAULIC BOMB BAY DOOR 9. A9V Ll RETAINER, HYDRAULIC BOMB BAY DOOR
SELECTOR VALVE UPPER. .. ....0ovnnnnn. 2 SELECTORMALVE LS00 oo s aes 1
3. 5304-A-685- 10. AC503-6-6..... R A ey L e 4
SO0 e AHER G DR LS POND BT BOIR 1. A9616........ PLUG, HYDRAULIC BOMB BAY DOOR
SELECTDH vALvE C.A.F e oo oE R EE E s smEmw E SELECT'::.H HALFE +++++++++++++++++++++++ 2
4. A9104........ STEM, HYDRAULIC BOMB BAY DOOR 12 L 5303BA 5y WASHER, HYDRAULIC BOMB BAY DOOR
SELBCTORGYALY e s ter prmn e s 2 SELECTOR VALVE PLUG . ... .uveenennens 2
5 ARIDS . T. i SPRING, HYDRAULIC BOMB BAY DOOR 13, O BODY, HYDRAULIC BOMB BAY DOOR
SELECTOR VALVE LOWER......covnuun. 2 SELECTORVAIVE: S ot s st 2 ] s
6. A9106........ SPACER, HYDRAULIC BOMB BAY DOOR 14. 39113-D-012...CUP, HYDRAULIC BOMB BAY DOOR
SELECTOR VALVE..............coonnnn. 2 SELECTOR VALVE SHAFT................. 1 =
TSRO 1O7 R CUP, HYDRAULIC BOMB BAY DOOR 15:: BOTIS i Tis SHAFT, HYDRAULIC BOMB BAY DOOR
SELECTORNARVE DTN ot iy L o, 2 SRR TR A RN S L e e 1
Figure 201 - BOMB DOOR SELECTOR VALVE
b. TROUBLE SHOOTING PROCEDURE
TROUBLE POSSIBLE CAUSE REMEDY
REGULATING VALVE External leakage - Inspect all lines, fittings aid
OPERATES TOO . in power system., hydraulic units for signs of
FREQUENTLY leakage, Replace faulty fittings,
Internal leakage in Remove, disassemble and repair
wing flap system or replace four-way selector
valve,
Leakage in cowl flap, Remove and repair or replace
alighting gear, car- defective units,
buretor air filter or
bomb bay door systems
Leakage in system relief Remove and repair or replace e
valve, alighting gear relief defective valves
valve or brake control valve
EXCESSIVE PRESSURE External leakage in alight- Repair or replace parts where
DROP WHEN ALIGHTING ing gear system. leakage occurs,
GEAR CONTROL IS
OPERATED
Leakage past piston pack- Disassemble actuating strut and
ings in actuating struts replace packing.
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TROUBLE

POSSIBLE CAUSE

REMEDY

LOSS OF PRESSURE

No fluid to pump.

Line failure

External leak at one of

Fill reservoir to proper level,
Repair or replace any lines or
fittings found to be leaking on
visual inspection,

Remove, disassemble and repair

the units, or replace any unit found to be
leaking.
Clogged {filter, Disassemble and clean filter,

RETURM LINE [TO PRESSURE REGULATOR)
BONDING

"' ' i

ol LR CUTAWAY BOX WRENEN=g 1/ 3 PRI SOFf
HAND PUMP SUPPLY LINE  RETURN LINE (TO R.H. MANIFOLD BLOCK)

Figure 202 - REMOVING HYDRAULIC
FLUID RESERVOIR

¢. REMOVAL AND DISASSEMBLY.

(1) REMOVAL OF FLUID RESERVOIR. (See
figure 202.)

(a) Relieve the pressure in the complete
system by operating wing flaps up and down until the
hydraulic pressure gage reads zero.

(b) Remove the drain plug in the bottom
of the reservoir. Drain the reservoir.

(c) Disconnect and cap all lines.

(d) Remove the reservoir attaching bolts
and remove reservoir.,

(2) DISASSEMBLY OF FLUID RESERVOIR.
(See figure 185.)

(a) Remove fluid gage rod.
(b) Remove the filler cap and strainer,

(c) Remove the fluid filter assembly.

ATTACHING STUD

- ad

RS — T

/16" BOX WRENCH AlR VALVE CAP

Figure 203 - REMOVING HYDRAULIC
PRESSURE ACCUMULATOR

(3) REMOVAL OF PRESSURE ACCUMULA-
TOR. (See figure 203.)

(a) Relieve the pressure in the complete
system by operating the wing flaps up and down until
the hydraulic pressure gage reads zero.

(b) Relieve air pressure in the accumu-
lator by loosening the valve assembly.

Lovaen vabie s Eaﬁmnd‘%e'm%zﬁ::

WM ‘E%MM@WM

complelely releaced,

(c) Disconnect and cap all lines.

(d) Remove attaching bolts and remove

accumulator from airplane,

(4) DISASSEMBLY OF PRESSURE ACCUMU-

LATOR. (See figure 186.)
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ATTACHING RETURN LINE Ta" CUTAWAY (59 REMOVAL OF PRESSURE REGULATDR:
BOLTS ( FROM RESERVOIR) ROX WRENCH

SUPPLY LIME SUPPLY LIME RETURN LINE
(FROM ACCUMULATOR) (TO (FROM,
RELIEF VALVE) RELIEF VALVE]|

Figure 204 - REMOVING PRESSURE REGULATOR

(a) Remove valve cap nut and valve cap
assembly.

(b Remove cap nuts from studs and bolts
connecting the two halves of the accumulator.

() Remove the two halves of the accumu-
lator and the diaphragm.

(See figure 204.)

(a) Relieve pressure in the complete
system.

(o) Disconnect and cap all lines.

(c) Remove the two attaching bolts on left
pressure regulator.

(6) DISASSEMBLY OF PRESSURE REGULA-
TOR. (See figure 187.)

(@ Place valve in an arbor press and un-
screw the end.

(o) Pull out the piston, spring, and shims
from body.

() Unscrew the packing nut, and remove
packing and packing spring.

(7) REMOVAL OF DISCONNECT VALVES.

(a) Relieve the pressure in the complete
system.
(b) Disconnect and cap all lines.

(c) Cut lock wire andunscrew adapter nut.
Remove adapter and adapter gasket (see figure 192).

(d Remove lock nut (see figure 198) and
lift valve from fire wall.

(8) DISASSEMBLY OF DISCONNECT VALVES.
(See figure 188.)

(a) Cutlock wire and unscrew union from
body.

Tg" CUTAWAY BOX WRENCH ATTACHING BOLTS

RETURN LINE

PRESSURE LINE

Figure 205 - REMOVING PRESSURE REGULATOR
. RELIEF VALVE
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(b) Lift gaskets, spring, and ball from ATTACHING
body. ¥ BOLTS

SUPPLY LINE
(99 REMOVAL OF PRESSURE REGULATOR

RETURM LIMNE
RELIEF VALVE. (See figure 205.)

& |4
\ id |
() Relieve the pressure in the complete _ | - N 4
system, A s ./
(b) Disconnect and cap all lines.
(c) Remove attaching bolts and remove
valve.

(100 DISASSEMBLY OF PRESSURE REGULA-
TOR RELIEF VALVE. (See figure 189.)

(@ Remove cap, gasket, and lock nut.

(b) Remove adjusting nut, permitting spring
and guide to slide out.
(c) Remove seat fitting.

(11) REMOVAL OF ADJUSTABLE RELIEF
VALVE,

(a) Relieve the pressure in the complete
system.

(b) Disconnect and cap all lines..

(c) Remove attaching bolts from valve and
remove from airplane.

11/16" CUTAWAY BOX WRENCH
(12) DISASSEMBLY OF ADJUSTABLE RELIEF
VALVE. (See figure 190.) Figure 206 - REMOVING HAND PUMP
(a) Cut lock wires and loosen lock nut.

(b) Unscrew adjustment screw from body.

Lift out seal from body. Remove lock nut fromadjust-

(c) Removeretainer nutandlift outplunger,
ment screw.

spring, and cup packing.

(15> REMOVAL OF HAND PUMP. (See figure
206.)
(¢) Lift stem and steel ball assembly from
body.

(a) Relieve pressure
system.
(d) If it is necessary to remove steel ball

from stem, drill a small hole in center of stem and
back of ball.

in the complete
Knock out ball.

(b) Disconnect and cap all lines.

() Remove attaching bolts and remove
() Remove ball seat from body. hand pump from airplane.
(13) REMOVAL OF HAND PUMP BYPASS
VALVE.

(16) DISASSEMBLY OF HAND PUMP.,
figure 192.)

(See
(a) Relieve the pressure in the complete
system.

(a) Disconnect handle assembly.
(b) Disconnect and cap all lines.

() Unscrew cylinder retaining nut from

inside of body. Slide out piston.,
(c) Remove attaching bolts from valve and
remove valve from airplane.

(¢c) Unscrew piston head and remove cup
packing,
(14) DISASSEMBLY OF HAND PUMP BYPASS (d Remove check seat and lift out ball
VALVE. (See figure 191.) check and spring.
(a) Disconnect and remove handle as-
sembly.

(17 REMOVAL OF WING FLAP RELIEF
VALVE. (See figure 207.)

(b} Unscrew spring retaining nut and lift

seal, spring, and steel ball from body.

(a) Relieve pressure in the complete
system.
268
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DOWN LINE ATTACHING SCREW () Remove the cotter pin which holds the
- link to the piston and remove link,

(c) Remove the lock nut from the base of
housing.

(d Remove the nuts whichsecure the cover
to the housing. Lift the cover and gasket from the
housing. Screw the seatfrom the cover andlift out the
spring, steel ball, and washer.

(e) Lift spring and valve from head of
piston.

(D Remove the piston locking screw from
the face of the valve housing.

(g) Screw the piston and packing nut from
the top of the housing, using a wrench on the square
base of the piston., Slide the pin from its slot in piston
shaft and internal packing nut. Pull piston shaft from
packing nut.

(h) Remove the spacer and packing from
the top of the piston.

(i) Remove the packing and packing ring
from the housing.

(21) REMOVAL OF BRAKE DEBOOSTER.

7/8" CUTAWAY BOX WRENCH DOWN LINE  UP LINE (a) Relieve pressure in the complete
system.,

Figure 207 - REMOVING WING FLAP

(b) Disconnect and cap all lines at the
RELIEF VALVE = .

valve.
() Disconnect and cap all lines, (c) Remove valve from axle.
(c) Remove valve from airplane.
RETURN LINE 7" CUTAWAY
(18) DISASSEMBLY OF WING FLAP RELIEF FITTING BOX WRENCH

VALVE. (See figure 193.)

(@) Loosen lock nut, unscrew plug, and re-
move spring. Remove lock nut from plug.

(b) Remove seal and spring.
(¢) Remove piston stop.
(d) Slide guide and piston from body.

(e) Remove guide from piston.

(199 REMOVAL OF BRAKE CONTROL VALVE.
(See figure 208.)

(a) Relieve pressure in the complete
system,
(b) Disconnect and cap all lines.

(¢) Remove attaching bolts.
(d Remove valve from airplane.

(20) DISASSEMBLY OF BRAKE CONTROL
3 ATTACHING L.H. BRAKE PRESSURE LIME
VALVE. (See figure 194.) BOLT CONTROL VALVE

(@ Remove the nut from screw through the
lever arm and loosen the lever. Figure 208 - REMOVING BRAKE CONTROL VALVE
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(c) Remove joint.

5/8" OPEN-END WRENCH UP LINE

DOWN LINE

11/16" OPEN-END W RENCH

Figure 209 - REMOVING OUTBOARD WING FLAP
ACTUATING STRUT

(22) DISASSEMBLY OF BRAKE DEBOOSTER.
(See figure 195.)

(a) Remove bolts and cover from body.

(b) Remove retainer, spacer, and cup {rom

Ut cover
has

COVEr.

(c) Remove retainer, spring, washers, and
stop from inner chamber,

(d) Slide piston assembly and spring {rom
chamber,

(¢) Remove lock nut and seal and slide
piston from cylinder.

() Remove spring guide and ball check
from the cylinder.

(23) REMOVAL OF BRAKE LINE SWIVEL
JOINT.

(a) Relieve pressure in the system.

(b) Disconnectand cap alllines atthe joint.

(24) DISASSEMBLY OF BRAKE LINE SWIVEL
JOINT. (See figure 196.)

{a) Unscrew packing nut and remove elbow
assembly from body.

(b) Drive out pin and remove check nut,
washer, cup, spring, seal, chevron packing, and pack-
ing ring from elbow.

(c) Lift off packing nut from elbow.

(250 REMOVAL OF OUTBOARD ANDINBOARD
WING FLAP ACTUATING STRUTS. (See figure 209.)

() Relieve pressure in complete system.

¥a" OPEN END WRENCH

OPEN LINE

~ CLOSE LINE

Figure 210 - REMOVING LOWER COWL FLAP
ACTUATING STRUT
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(®© @)

15) (16)

10 %5 RETRACTED

;

SECTION IV

FDETA.T 8) (9) (10) (M) (12 @

Par. 16

15 '3 EXTENDED

ITEM NO.
NO. PART NUMBER PART HNAME REQ.
1. 5135865-4X-030 PACKING, HYDRAULIC CHEVRON i : R e 4
2. 2086171....... PISTON, COWLING FLAP OPERATING ETRUT CTLIHDEE oyl s b A Y 1
3. 1012954- DDED GGE RING, END PACKING . . . ... ... . .. : : ; 2
4. 146142-095-024 PIN A 1
5. 1086230 . NUT, COWLING FLAF' GPE‘EATIHG STRL}T CYLINDER PISTON FACKIHG ....... Z
6. 20886177.. ... ROD, COWLING, FLAFP OPERATING STRUT CYLINDER PISTON ]
7. 1111908-124-130-187 . . GASKET, EXTERNAL SEAL RING 2
8. 1012954-D018-007 . . . RING, END PACKING . by I
9. 5135865-34X-018 .  PACKING, HYDRAULIC CHEVRON e 4
10. 1086455. . . RING, COWLING FLAP OPERATING STRUT C"l”!.tHDEE PISTON EDD PACKIHG. [
11. 1086454 .. WASHER, COWLING FLAP OPERATING STRUT CYLINDER PISTON ROD LOCK. 1
12. 1086453, ~ NUT, COWLING FLAP OPERATING STRUT CYLINDER PISTON ROD LOCK ]
13. 213B695... .. END ASSEMBLY, COWLING FLAP OPERATING STRUT CYLINDER PISTON. . |
4. 2137342....... . HEAD ASSEMBLY, COWLING FLAP OPERATING STRUT CYLINDER -
15. 1086147 . .. ; GLAND, COWLING FLAP OPERATING STRUT CYLINDER FACKIHG 2
16. 2086095 .. . CYLINDER, COWLING FLAP OPERATING STRUT 1
17. 2086096 " END, COWLING FLAP OPERATING STRUT CYLINDER 1
18. 1086148 . . ; NUT, COWLING FLAP OPERATING STRUT PACKING |

Figure 211 - LOWER COWL FLAP ACTUATING STRUT

(b) Disconnect and cap all lines.
(¢©) Remove strut assembly from airplane.

(96) DISASSEMBLY OF OUTBOARD AND IN-
BOARD WING FLAP ACTUATING STRUTS. (See
figures 197 and 198.)

(@) Loosen head lock nut at piston end.
(b) Back off cylinder end.

(¢) Remove piston assembly and cylinder
end.

(d Remove lock nut and lock washer.

(e9 Remove packing nut and seal.
(D Slide off cylinder end and packing.
(g) Remove piston head.

(h) Remove cotters, two packing nuts, and
packing from piston head.

(i) Remove eyebolt from piston.

(j) Remove lock nut and seal from cylinder
head and unscrew cylinder head.

(27) REMOVAL OF UPPER AND LOWER COWL
FLAP ACTUATING STRUTS. (See figure 210.)

(@) Relieve pressure in the complete
system,

(b) Disconnect and cap all lines.
() Remove cylinder from airplane,

(28) DISASSEMBLY OF UPPER AND LOWER

COWL FLAP ACTUATING STRUT. (See figures 219
and 211.)

(@) Loosen cylinder end lock nut and Neo-
prene seal.

(b) Remove cylinder end assembly, and
slide this and piston assembly out.
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];g;cﬁgrﬁf DOWN LINE UP LINE (a) Remove clamp and rigid hydraulic line
; from cylinder.

(b) Loosen the end lock nut and Neoprene
seal at the piston end of the cylinder.

{c) Unscrew cylinder end and slide out the
piston assembly.

(d) Unscrew packing nuts from piston head
and remove packing assembly.

(e) Remove retaining nut, dashpot, and
spring.
() Remove piston head from rod.

() Remove cylinder end and packing from
pistonrod. Disassemble cylinder end packing and pack-

ing nut.

(h) Loosen lock nut and lock washer on
piston rod.

(i) Unscrewand remove eyeboltand adjust-
ing nut,

UP LINE ' DOWRN LINE

Te" OPEN-END WRENCH

Figure 212 - REMOVING MAIN ALIGHTING GEAR
ACTUATING STRUT

(¢) Loosencylinder head lock nut and seal,
and remove cylinder head.

(dd Remove piston head lock nut, packing,
and piston head.

(e) Slide piston rod out of cylinder end.

() Remove cylinder end packing nut and
packing.

(g) Loosen eyebolt lock nut and remove
eyebolt from piston rod.

(29) REMOVAL OF MAIN LANDING GEAR
ACTUATING STRUT. (See figure 212,)

(a) Relieve the hydraulic operating pres-
sure with the landing gear control lever in the DOWN
position.

(b) Attach ground safety latch toretracting
linkage.

(c) Disconnect and cap all lines.

(d Disconnect and remove entire strut
from airplane.

(30) DISASSEMBLY OF MAIN LANDING GEAR Figure 213 - REMOVING NOSE GEAR
ACTUATING STRUT. (See figure 199.) ACTUATING STRUT

7/8" OPEN-END WRENCH 5/8" OPEN-END WRENCH
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ITEM PART NO.
NO. NUMBER PART NAME REQ.
1. 40467834.. . . ... .CAP, NOSE WHEEL ACTUATING STRUT. . .. ... .. A ]
2. 2067267 .... BOLT ASSEMBLY, NOSE WHEEL ACTUATING ETEUT E‘r’E T g3 ]
3. 1058216............NUT, NOSE WHEEL ACTUATING STRUT CHECK. .. .......... e i
&, 1067769, ....... . WASHER, NOSE WHEEL ACTUATING STRUT LOCK . .. .. oy : 1
5. 1067661 .. NUT, NOSE WHEEL ACTUATING STRUT ROD PACKING . ... ... ...... |
6. 1067712..... .. .....RING, NOSE WHEEL ACTUATING STRUT PACKING .. . : I
7. 5135865-4X-100 . . PACKING, HYDRAULIC CHEYROMN. . ... ... .oty 4
8. 1012954-B100-008 ., .. .RING, END PACKING. .. .. .. ey T TR
9. BOOFARE . .- HEAD, NOSE WHEEL ACTUATING ETRUT ...... : iy TR
10. 1111908-210-216-187 . GASKET, EXTERMAL SEAL RING . e R M Ry R
i [o [ [+ 7. 1 - PR S RING, NOSE WHEEL .ACTUATIHG STFEL.IT EEAI. ...... i - =g
12, ADGT47Y . +0v v, BARREL, NOSE WHEEL ACTUATING STRUT. e fa T T |
13. 2068409. ... ..... PISTON ASSEMBLY, NOSE WHEEL ACTUATIHG STRUT. .. .. 1
14. 5135865-5X-112. . . PACKING, HYDRAULIC CHEVRON. . . . e B i 4
15. 1012953-B112-010. . . .RING, CENTER PACKING. . ... . ............ ... 2
16. 1012954-B112-010 . . . .RING, END PACKING . . .. ... . .. - 2
17. 1067669........... NUT, NOSE WHEEL ACTUATING STEUT FlETDH PAEI{IHG . 2
18. 4067492... ... . .END ASSEMBLY, NOSE WHEEL ACTUATING STRUT . 1

Figure 214 - NOSE GEAR ACTUATING STRUT

(j): Remove cylinder head from cylinder
and remove Neoprene seal.

(31) REMOVAL OF NOSE GEAR ACTUATING

STRUT (See figure 213.)

(a) Relieve the hydraulic pressure with the
landing gear control lever in DOWN position,

(b) Attach ground safety latch retracting
linkage.
(c) Disconnect and cap all lines.

(d) Disconnect and remove cylinder from
airplane.

(32) DISASSEMBLY OF NOSE GEARACTUAT-
ING STRUT. (See figure 214.)

(a) Loosen end lock nut and Neoprene seal
at the piston end of the cylinder.

(b) Unscrew cylinder end and slide out
piston assembly.

(c) Unscrew packing nut from piston rod
end and remove packing assembly.

(d Loosen lock nuts and lock washer on

eyebolt.

(e). Unscrewand remove eyeboltandadjust-
ing nut.

() Remove adjusting nutand lock nut from
eyebolt.

(g) Slide cylinder end assembly from piston
rod.

(h) Unscrew packing nut from piston head,
and remove nut and packing.

(i) Unscrew piston head from piston rod,
and remove packing and packing nut.

(). Remove packing nut and packing as-
sembly from cylinder.
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DOWRMN LINE

1M16" CUTAWAY BOX WRENCH

Figure 215 - REMOVING BOMB BAY DOOR
ACTUATING STRUT

() Loosen head lock nut and seal at cyl-
inder head.

(1) Remove cylinder head seal, and nut
from cylinder.
(33) REMOVAL OF BOMB BAY DOOR ACTU-
ATING STRUT. (See figure 215.)

(a) Relieve the hydraulic pressure in the
complete system.,

(b) Disconnect and cap all lines.
(¢ Remove complete strut from airplane.
(34) DISASSEMBLY OF BOMB BAY DOOR
ACTUATING STRUT. (See figure 216.)

(a) Loosen seal lock nuts and Neoprene
seals at both cylinder heads.

(b) Unscrew and remove cylinder heads,
and slide out piston assembly.

(c) Remove snap rings and washers from
cylinder heads.

(d Unscrew glands and remove packing.

(e) Unscrew packing nuts from piston, and
remove packing.

() Remove piston from piston rod.

AN 01-40AL-2

(g) Remove threaded end from piston rod.
(h) Remove seals and lock nuts from cyl-
inder.
(35> REMOVAL OF FOUR-WAY SELECTOR
VALVES. (See figure 217.)

(2) Relieve the hydraulic operating pres-
sure with the control lever in the DOWN position.

(b) Disconnect and cap all lines.
(c) Remove attaching nuts from valve, dis-
connect handle, and remove valve from airplane.

(36) DISASSEMBLY OF FOUR-WAY SELEC-
TOR VALVES. (See figure 200.)

(a) Unscrew retainer nuts from bottom of
valve and remove springs, retainers, ball checks,
plungers, and seal,

(b) Remove seats.

(c) Remove screws from top of valve and
slide out the retainers, cup packing, and rings.

(377 REMOVAL OF BOMB DOOR SELECTOR
VALVE.

(@) Relieve hydraulic pressure in the com-
plete system.

(b) Disconnect and cap all lines.

(c) Remove valve from airplane.

(38) DISASSEMBLY OF BOMB DOOR SELEC-
TOR VALVE. (See figure 201.)

(a) Remove caps and cap seals.
(b) Remove springs and valve assemblies.

(c) Disassemble valves, springs, spacers,
and cups.

(dd Remove screws holding retainer and
remove retainer,

(e) Remove shaft from body.
() Remove cup and seal from shaft.

(g0 Remove plugs from body.

d. REPLACEMENTS.

(1) GENERAL.

(@ Clean all parts with hydraulic fluid and
wipe dry with a clean cloth,

(b) Inspect all metal parts for wear or
breakage. Pay particular attention to balls and ball
seats, valves and valve seats, springs, and to threaded
parts. Replace worn or broken parts.

(c) Replace all packings.
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216" CUTAWAY BOX WRENCH

UPPER COWL FLAP SELECTOR VALVE

ATTACHING NUTS

Figure 217 = REMOVING FOUR-WAY
SELECTOR VALVE

e. TESTS.
(1) HYDRAULICSYSTEM TEST PROCEDURE.

(a) GENERAL. - Following are the steps
for testing the hydraulic system after a unit has been
removed and reinstalled in the airplane, to ensure its
correct operation. Refer to figure 182 for the relative
location of the units of the system and the routing of the
connecting lines.

(b) PROCEDURE.

1 Disconnect the main pressure line
from the manifold block, and plug the line. This line
runs from the hand pump bypass valve to the left-hand
manifold block.

2 Install a 2000 pound per square inch
pressure gage in the port of manifold block. Build up
pressure by use of the hand pump.

3 Apply 1200 ¥ 50 pounds per square
inch pressure so that the landing gear relief valve will
operate.

4 With airplane supported on jacks,
apply 1100 pounds pressure to each main system (land-
ing gear, wing flaps, cowl flaps, ete.) then operate the
actuating strut to the full limit of its travel in both
directions, checking for proper clearance, adjustments,
and fluid leaks,

5 Remove the test gage from the left-
hand manifold block and reconnect the main pressure
line.

6 Open the bypass valve and apply
1025 = 25 pounds per square inch pressure so that the
main system relief valve will operate and check for
leaks,

7 Connect an outside source of fluid
and pressure supply to the pressure and suction lines
ateither fire wall, andapply 825 2 25 pounds per square
inch pressure. Check for leaks in the pump pressure
lines just before the regulator relieves. Operate each
of the systems at normal fluid pressure, checking for
proper fluid level in the reservoir before and after
each operation.

8 Disconnectright-hand manifold block
to reservoir line at reservoir, and plug line. With the
hand pump bypass valve closed, build up pressure in
the system with the hand pump. Operate any unit until
pressure in the return system reaches 200 pounds per
square inch pressure. Check all return lines andcon-
nections for leaks.

(2) TEST OF FLUID RESERVOIR BEFORE
INSTALLATION.

(@) Plug outlet openings and test complete
assembly to 15 pounds per square inch hydraulic pres-
sure.

(b) Check for leaks.

(3) TEST OF PRESSURE ACCUMULATOR BE-
FORE INSTALLATION. (See figure 186.)

() With air wvalve removed, apply 450
pounds per square inch hydraulic pressure to port B,

(b) Check for fluid leaks.

(c) Release pressure and repeat above
operations twice.

(d Drain all fluid from accumulator.

(e) With port B open, apply 450 pounds per
square inch air pressure at air valve.

(H Submerge the accumulator in water,

(g) Check for air leaks. There must be no
drop in the air pressure after the tank has set 48 hours,

(h) With the lower portion of the aceumu-
lator filled with 450 pounds per square inch air pres-
sure, apply 1500 pounds per square inch hydraulic
pressure to upper portion of accumulator.

(i) Repeat this operation three times, re-
leasing the pressure after each application. There
should be no drop in the original air pressure in the
lower half of the accumulator.

(j) Check each time for air or fluidleakage.

(k) Carefully release the air from the lower
portion,

(1) Checkfor oilin air., Oil in air indicates
leakage of the diaphragm.

(4) TEST OF PRESSURE REGULATOR BE-
FORE INSTALLATION. (See figure 187.)
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NO.  NUMBER PART NAME REG.
b BSOZ28 o vwammn vaide SHAFT, HYDRAULIC SELECTOR VALVE. ..o vivavswmpess 1
2. 143508-0165022-030, ., w WASHER o coiaaam cakivvis sesei e weave v ]
3. 143908-016B022-002, ., . WABHER. .. ... crnsrarsssssosnsasssasessessssnssssoss ‘6
4. TOB02IA2..cwninmvionmminge STUD, HYDRAULIC SELECTOR VALVE TWO-WAY.......... 4
5. MOOID L cvwiaiieine BODY, COWL FLAP HYDRAULIC SELECTOR VALVE........ I
6. 1063678 sivesviansisiie PLUG HYDRAULIC SELECTOR VALVE BODY DRILL HOLE.... 1

[ASROREOE TR TE0R  ONERERIER, o e crmas e Sormmunatmsarm e sism b o Hdew s ]
7. 163768-008-010........9PACER, HYDRAULIC PACKING CUP.... .. icuineivneas 4
8: 1D IT 0 SndiivaisiaEn PLUNGER, HYDRAULIC SELECTOR VALVE. .. codinvinniias 4
9. 2005333 s vnsannvnns CAM ASSEMBLY, SELECTOR VALVE. ............ R ——— ]
[43908-012B0Z20-005 50« WAIHER v ccomafi v wmceman smsmaminve s wsanims & e L. s '
0. ANB=13G e a s vai BEIET w2 wasmern wnuimmtey fewEiies FORNFESE WENERE SRy 1
ANSOO=1D ) . cove i vnenis WASHER 00000 dinidin inia e maia ain s Eaiazs bisie o sin a0 w0 1
178 16HNR0Z4D A .o S DPREER im0 s s e s s vz s s s A8 S 8 2

| S 10 F- T 1 G P R S S NUT, - HYDRAULIC SELECTOR MALVE v s w 4

12. 143908-0265R-100-093. . WASHER. .. .o v v i st onnidonannsansosons 4

13, 3036230, .. xwnnimmininisten SPRING, HYDRAULIC SELECTOR VALVE. . .......cvvvuunnn 4

4. 1086203 vv vy RETAINER,;  SELECTOR:- VAENE  waswnsinmeis s s 4

15 916 Bl v ie BALE:  BRIGHT “STEEL s seamisamn s amlaids e r e s sy 55% 4

16, 068798, .« oriromimsueomme SEAT NOL 0 BALL VALVE. | . owtrn b e s o s s s s 4

17. ACB95-B-100.......... B e i s s 6T N T 7 P I 6N 3

18. 1049003-D-008........ CUP, 3/16" x 3/16" HYDRAULIC PACKING FLARED........ 4

19, 1086228z ivwiiinva iva GLAND, HYDRAULIC SELECTOR VALVE........ e A e 4

20, ACDODABb. . coinimninie vsis R WU b o 0 O 0 0 O T 80 A W K 8

T h RGO cwwammnsaies PIMEE v o s s vt o e R i R o I

22, 2064907 e aiini die LEVER ASSEMBLY, UPPER COWLING FLAP HYDRAULIC VALVE 1

(873 1747 OPRING, LEVER oo vonie v e s mmn wimon o s som s s miow s o s e ]

*Use as necessary

Figure 218 - FOUR-WAY SELECTOR VALVE - EXPLODED VIEW
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@ 2) (3) (4) (5) (6) PORTA (g 9@@ 13@151"0“36?
l&\.

® o
a =
° o
815/« RETRACTED
i 1215/«  EXTENDED g
ITEM PART NO. ITEM PART NO.
NO. NUMBER PART NAME REQ. NO. NUMBER : PART NAME REQ.
1. 1066951........ END ASSEMBLY, UPPER COWLING FLAP 10. 1066950....... .ROD, UPPER COWLING FLAP ACTUATING
ACTUATING STRUT . .. oiiinrennnnnns 1 STRUT PISTOMN: 7545 snvierssesensn 1
2. AN3I6-6R....... NUT..oonrieiiiaiiiniiniiin, 1 1. 2067239........ STRUT, UPPER COWLING FLAP ACTUATING |
3. 1066986........ RING, UFFEI:E: cﬁguws FLAP ACTUATING 1 T HEAD, UPPER COWLING FLAP ACTUATING
STELE SRR G g sucnenpn s spoce STRUT PISTON. -+« + e vveeeeennnnens I
4. 1066932........ NUT, UPPER COWLING FLAP ACTUATING
STRUT PACKING . .. ivvivennnnnnsnns 1 13. 5135865-
Ly PACKING, HYDRAULIC CHEVRON........ 6
5. 5135865-
4X-016. ... .. .PACKING, HYDRAULIC CHEVRON. ....... 4 14.  1012954-
6. . 1012954- BO16-008. .. .. RING, END PACKING . .. cvvnvvnrerranss 2
BO16-008. .... RING, END PACKING . ..o vvvvnvnnsrnnns 1 .
7. ‘200672084444 HOUSING, UPPER COWLING FLAP 'BO16-008. ... .RING, CENTER PACKING . .. ........... o
ACTUATING STRUT ... veevennnnenns 1
16. 1066169........ NUT, UPPER COWLING FLAP ACTUATING
8. 111908 BRI CARTIR s S s s s .
108-114-094 . . . GASKET, EXTERNAL SEAL RING . ......... I 2. ki o e
O 1DSEPRT . e NUT, UPPER COWLING FLAP ACTUATING 17. 2067238....... .HEAD ASSEMBLY, UPPER COWLING FLAP
STRUT SPECIAL v icumenv wwmmimims scaaie 2 ACTUATING STRUT . ..vvvvveveenvnnns 1

Figure 219 - UPPER COWL FLAP ACTUATING STRUT

(a) Wipe all parts clean, and use ample
approved thread lubricant on threads.

(b) Assemble eyebolt and lock nut to piston
rod.

(c) Slide piston end packing nut, packing,
and cylinder end onto piston rod.

(d) Attach piston head to rod and place
packing in position. Install packing nut.

(e) Assemble cylinder head, seal, and lock
nut on cylinder,

(D Install cylinder end seal and lock nut.

(g) Insert piston assembly in cylinder and
screw on cylinder end.

(h) Tighten lock nuts against seal.

(12) INSTALLATION OFUPPER AND LOWER
COWL FLAPACTUATING STRUTS. (See figure 218.) -
Install strut inairplane. Use approved threadlubricant

on all threads.

(13) ASSEMBLY OF OUTBOARD AND IN-
BOARD WING FLAPACTUATING STRUT. (See figurer
197 and 198.)

(@) Wipe all parts clean, and use ample
thread lubricant on all threads.

() Assemble packing, packing ring, and
packing nuts in piston head. Replace cotter pins.

(c) Assemble packing, wiper, and packing
nut to cylinder head assembly.

(d Slide cylinder end assembly onto shaft.
(See figures 197 and 198.)

(e) Assemble eyebolt,lock washer, and nut
to piston shaft.

(f) Assemble cylinder head, seal, and lock
nut to cylinder.

(g) Slide piston into cylinder and assemble
cylinder end.

(h) Assemble Neoprene seal and head lock
at the piston end.
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(14) INSTALLATION OFOUTBOARD AND IN-
BOARD WING FLAP ACTUATING STRUTS. (See
figure 209.)

(a) Install strut in airplane.

(b) Uncap and connect all lines. Use ap-
proved thread lubricant on all threads.

(15) ASSEMBLY OF BRAKE LINE SWIVEL
JOINT. (See figure 196.)

() Wipe all parts clean and use ample ap-
proved lubricant on all threads.

(b) Place lock nut, packing rings, and
chevron packing, spring and cup onto elbow.

(¢) Put washer and check nut on elbow and
insert pin.

(d) Put seal in position on body.

(e) Slide elbow assembly into body.

() Tighten lock nut sufficiently to prevent
leaks, but not enough to bind operation of joint.

(16) INSTALLATION OF BRAKE LINE SWIVEL
JOINT.

(a) Place joint in position in airplane.

ITEM PART MO,
NO. NUMBER PART NAME REQ.
1. 4073961 HOUSING ASSEMBLY, BRAKE DEBOOSTER |
2. ANS502-10-16 SCREW &
3. ANS502-10-26 SCREW 2
4, 1073371 SPRING, DEBOOSTER PISTON RETURN 1
5. 1073374 NUT, BRAKE DEBOOSTER GASKET ]
6. 143908-1205R126-094 WASHER [
7. 1073397 SPACER, DEBOOSTER QUTER CUP 2

8. 1049003-D-204 CUP, 316 x 3/16 HYDRAULIC PACKING
FLARED 2
9. 2073896 PISTON, BRAKE DEBOOSTER . ]
10. 2073889 'CYLINDER, BRAKE DEBOOSTER INNER |
11. 9/32 DIA, BALL, STEEL 1
12. 1073372 SPRING, DEBOOSTER EQUALIZING VALVE ]

*Use as necessary.

(o) Uncapandattachall lines to swivel joint.
Use approved thread lubricant on all threads.

(17) ASSEMBLY OF BRAKE DEBOOSTER.
(See.figure 220.)

(a) Wipe all parts cleanand use ample ap-
proved thread lubricant on all threads.

() Assemble spring guide and ball check

to cylinder.

(c) Slide piston onto cylinder and install
seal and lock.

(d Place springover piston, and slide into
chamber.

(e) Assemble stop, washer, spring and
retainer into inner chamber of cover.

(D Install cup, spacer, and retainer an
cover.

(g) Assemble cover to body, being careful
to assemble straight in until inner chamber has fully
entered body. Add nuts and tighten.

(18) INSTALLATION OFBRAKE DEBOOSTER.
@) Assemble debooster to axle.

(b) Uncap and connect all lines to de-
pooster. Use approved threadlubricant on all threads.

® (09 ® @

ITEM PART NO.
NC. NUMBER PART NAME REQ.
13. 10745351 GUIDE, DEBOOSTER EQUALIZING VALVE ]
14. 1073370 RETAINER, DEBOQOSTER SPRING STOP ]
15. 1073369 STOP, DEBOOSTER RELIEF SPRING 1
16. 1074550 ‘W ASHER, DEBOOSTER RELIEF SPRING *4
17. 1073373 SPRING, DEBOOSTER RELIEF ]
18. ANP460-D516 WASHER *1
19. 1073399 RETAINER, DEBOOSTER CUP SPACER l
20. 1073398 SPACER, DEBOOSTER INNER CUP 1
21. 1049003-D-100 CUP, 316 x 3/16 HYDRAULIC PACKING
FLARED ]
22. 2073880 COVER, BRAKE DEBOOSTER ]
23. ANP60-10L WASHER : 8
24. AC3465-10L NUT 8

Figure 220- BRAKE DEBOOSTER - EXPLODED VIEW
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Figure 221 - BRAKE CONTROL VALVE - EXPLODED VIEW
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(g) Place seal inposition inbody andscrew
adjusting screw up to its approximate position.

NOTE

The position of this screw is determined during
tests.

(28) INSTALLATION OF ADJUSTABLE RE-
LIEF VALVE.

(a) Install valve in place.
(b) Install attaching bolts.

() Uncap lines and attach to valve. Use
approved thread lubricant on all threads.

29) ASSEMBLY OF PRESSURE REGULATOR
RELIEF VALVE. (See figure 189.)

(a) Wipe all parts clean anduse ample ap-
proved thread lubricant on all threads.

(b) Assemble seatfitting, guide, and spring.
(c) Assemble adjusting nut..

(d Assemble lock nut, gasket, and cap to
body.

(30) INSTALLATION OF PRESSURE REGU-
LATOR RELIEF VALVE. (See figure 205.)

(a) Install valve in place in airplane with
its two attaching bolts.

(b) Uncap and connect all lines. Use ap-
proved thread lubricant on all threads.

(31) ASSEMBLY OF DISCONNECT VALVES.
(See figure 188.)

® 3 ®

ITEM PART NO.
NO. HNUMBER PART MAME REQ.

1. 1084474 SEAT, HYDRAULIC MECHANISM ADJUSTABLE RELIEF
VALVE. .. .. AT i bweis )

2. 2085701, BODY, HYDRAULIC MECHANISM ADJUSTABLE RELIEF
VALNE. sns :

B Ve DIA- . BALLBRIGHT STEEL. ... «oov v wnnms v sasins sy e s ]

4, 2085703 .STEM, HYDRAULIC MECHANISM ADJUSTABLE RELIEF
1 A e . |

3 f(rgf*(* (Y

SECTION IV

(@) Wipe all parts clean and useample ap-
proved thread lubricant on all threads.

(b) Placeball and spring inposition in body.

(c) Install new gasket andscrew union into
body.

(32) INSTALLATION OF DISCONNECT
VALVES.

(a) With a new gasket in position, place
valve through fire wall.

(b) Assemble adapter with new gasket in
place to body.

(c) -Assemble adapter nut.
(d Lock nuts in position with lock wire.

(e) Uncap and connect all lines, Use ap-
proved thread lubricant on all threads.

(33) ASSEMBLY OF PRESSURE REGULATOR.
(See figure 223.)

(a) Wipe all parts clean and use ample ap-
proved thread lubricant on all threads.

. () Assemble plug, tee, reducer bushing,
and elbow to top end of housing.

(c) Assemble packing spring, packing ring,
two chevron packings, packing ring, and packing nut to
inside of housing.

(d) Place piston, shims, and piston spring
in position in housing.

(e) Place housingandendin anarbor press,
and assemble end to housing, using a new gasket.

VLA R

ITEM PART NO.
NO. MNUMBER PART NAME REQ.

5. 1085704 . SPRING, HYDRAULIC MECHANISM ADJUSTABLE
RELIEF VALVE. e Bt e s o )

6. 143908-0205R0246-093. .. WASHER. ey ]

7. 1085707 . NUT, HYDRAULIC MECHANISM ADJUSTABLE RELIEF
b R e i e R 1

8. 1085705 SCREW, HYDRAULIC MECHANISM ADJUSTABLE
RELIEF VALVE . i R e D T LR i i T

Figure 222 - HYDRAULIC ADJUSTABLE RELIEF VALVE - EXPLODED VIEW
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ITEM PART NO.
NO. NUMBER

PART NAME REQ.

L KEBTISTER, ¢ TBE o ss it s e g e ngae. 7
2. ACB9%5-102.. PLUG. G e e g ]
3. AC895-DB1...BUSHING, REDUCING. A e S T ]
4. ACB11CT-4D. ELBOW . - T |
5. 4005433 .. .. HOUSING, HYDRAULIC PRESSURE REGUMTING
VALNE . i i Al s b i s ]
6. ACB1IRT-8...TEE..... P S
7. 1070624 . .. SPRING, HYDRAULIC PRESSURE REGULATING
VALVEPACKING. .........0oruvvn S
8. 1072036... . SPACER, HYDRAULIC PRESSURE REGULATIHG
VALVE, INNER. .. . ... ... .. ........ ren | 7]
9. 5135865-4N-030. .. PACKING, HYDRAULIC CHEVRON, 2
10. 1070625. .SPACER, HYDRAULIC PRESSURE REGULATING

\I’AL‘HEPACI{IHG e SRR DY e |
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11. 1072037 .. NUT, HYDRAULIC PRESSURE REGULATING VALVE 1
12. 1005410...  PISTON, HYDRAULIC PRESSURE REGULATING
VALVE . R T |
13. 143908-104R116-010. WASHEE Ll
14. 1005430. . SPRING, HYDRAULIC PRESSURE HEGULATiHG
VALVE ]
15. AN900-31.. . .GASKET . : ]
16. 2005427 . ... END, HYDRAULIC PRESSURE REGULATIHG VALVE 1
17. 1066288 ... SEAT, NO.BBALLVALVE .. ............. 1
18. AN9O0-18. .. GASKET, ]
19. 9/16" DIA.. . . BRIGHT STEEL BALL. : ]
20. 2005429 . . BUSHING, HYDRAULIC PRESSURE EEGULAHHG
VALVE. ... .. o ;
21. 2104186. TEE, SPECIAL NO. 8 SIDE DUTLET IO A

Figure 223 - HYDRAULIC PRESSURE REGULATOR - EXPLODED VIEW

(f) Place steel ball inpositionandassemble
bushing to housing, using a new gasket.

(g) Assemble three-way elbow to bushing,.

(34) INSTALLATION OF PRESSURE REGU-
LATOR. (See figure 204.) - Place pressure regulator
in position. Install the two attaching bolts. Uncap and
connect lines. Use approved thread lubricant on all
threads.

(35) ASSEMBLY OF PRESSURE ACCUMU-
LATOR. (See figure 186.)

() Wipe all parts clean. Put approved
thread lubricant around rim of diaphragm and its seat
on the upper and lower domes.

(b) Place diaphragm in position on lower
dome and put upper dome in place.

(c) Assemble bolts and studs to upper and
lower domes, installing nuts loosely by hand.

(d Select any three bolts or studs 120 de-
grees apart. Mark each one for identification. Meas-
ure the length of each of the selected bolts or studs
with a micrometer.

(@) Tighten nuts on these studs or bolts
evenly, until the bolts have lengthened O. 0065 inch,
minus 0.001 inch. Use a torque wrench. Observe the
torque required when nuts are tightened.

() Continue with balance of nuts until all
are tightened to the torque required in step (5).

(g) Assemble washer and valve assémbly
to lower dome.

; (36) INSTALLATION OF PRESSURE ACCU-
MULATOR. (See figure 203.)

(a) Place accumulator in position and
attach with bolts.

(b) Uncap lines and attach to accumulator.
Use ample approved thread lubricant on all threads.

(c) Fill lower portion of accumulator with
300 pounds per square inch air pressure.

(37) ASSEMBLY OF FLUID RESERVOIR. (See
figure 185.)

() Assemble filter to reservoir, using a
new gasket. Use an approved thread lubricant on
threads.

(b) Assemble strainer and filler plug.
(¢) Install fluid gage rod.

(38) INSTALLATION OF FLUID RESERVOIR.
(See figure 202.)

(a) Install reservoir inpositioninairplane.
(b) Install reservoir attaching bolts.
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Figure 231 - ENGINE ELECTRICAL ACCESSORIES

17, ELECTRICAL SYSTEM
a. DESCRIPTION.

(1) GENERAL. - A single wire, 28-volt,
grounded type, partially shielded electrical system 1s
provided. Conventional in plan, the electrical system
consists of the engine ignition and starter circuits,
the generator and battery circuits, and the lighting
and auxiliary circuits. A two-wire system is used in
the bomb release circuits. Much vital equipment such
as propellers, radios, and instruments depend upon the
electrical system. Therefore the system must be in
complete operating condition before take-off. There is
sufficient capacity in generators and batteries so that
all equipment necessary to flight may be operated with
one of the generators ‘““out’’. The batteries are adequate
for a short flight if the generators fail, and all
electrically operated equipment not essential to flight
is turned OFF to conserve battery power.

(2) GENERATORS AND BATTERIES.

(a) GENERAL. - Each engine has a 28-volt
generator (figure 120) whose output is controlled by a
voltage regulator and reverse current relay. Two 12-
volt batteries connected in series serve to start the
engines in the absence of an outside source of power.

() GENERATORS. (Seefigure 231.) - Type
0-1 28-volt generators are used. A reverse current
relay switch (sometimes called ‘‘generator cut-out”
or ‘“line switch’’) and ammeter shunt are installed in
each nacelle. The voltage regulators and a panel con-
taining two generator ON-OFF switches, twoammeters,
a voltmeter, and a voltmeter selector switchare located
to the right of the upper gunner’s position The gener-
ators carry the load after the engines are started.
Therefore the ammeters merely show the amount of
current supplied to the system. The continuous elec-
trical load is comparatively low in relation to the
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LEAD JUNCTION BOX

——— BATTERY LEAD CONDUI

BATTERIES
T

o Ay

i i n Vel g m T o e

VENT LINES

. K o

BATTERY LEAD CONDUIT —

Figure 232 - INSTALLED BATTERIES

generator capacity. This additional capacityis neces-
sary to care for emergency conditions, During long
flights where the batteries become fully charged and
there is little load on the electrical system the ammeter
readings for the generator may be low, This is a
normal condition and does not indicate that the gener-
ator, regulator, or relayswitch is faulty. If the gener-

ator shows approximately normal voltage on the volt-
meter in the gunner’s cockpit, the voltage regulator and
the generator are in working condition. During normal
flight all generator switches should be ON so the gener-
ator capacity will be available immediately when re-
quired. No advantage is gained by having switches
OFF.
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BOOSTER COIL BOX

STARTER

MAGNETO

ENGINE SECTION

JUNCTION BOX

GENERATOR

STARTER HAND

CRANK BRACKET

HAND MESH
FOR STARTER

Figure 233 - ELECTRICAL EQUIPMENT ON REAR OF INSTALLED ENGINE
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(00 BATTERIES. (See figure 232.)) -Two
68 ampere-hour type D-6A, 12-volt batteries, con-
nected in series, are installed in the section of the
fuselage forward of the front bomb bay at Station To.
A battery disconnect relayis controlled by a switch on
the pilot’s electrical panel. The function of the batter-
ies is to furnish energy to start the engines (when ex-
ternal power is not available) and to operate electrical
circuits while the engines are not running. Fumes
from the batteries are carried by air through tubing
to a battery sump. The sump consists of a glass jar
filled with alternate layers of baking soda and felt.
The fumes are neutralized by the soda. The sump is
located on the right-hand side of the nose wheel well.

(d GENERATOR CONTROL BOX. - Mount-
ed on the inside of the fuselage to the right of the upper
gunner just forward of the gunner’s switch box is a
metal box containing two voltage regulators (one for
each generator). Purpose of the voltage regulators is
to maintain constant voltage regardless of variations
in the speed of the generators and conditions of varying
electrical loads. Constant voltage is necessary for
much of the electrically operated equipment on the
airplane. Voltage regulation is accomplished auto-
matically by controlling the amount of resistance in-
serted into the field circuit of the generator. A volt-
age regulator is a precision equipment and must be
handled with care.

(3) MAGNETOS. (See figure 233.) - Each en-
gine has two magnetos. They are mounted on the rear
of the engine slightly above and to each side of the

MOUNTING SCREW UNDERSIDE OF INBOARD WING

LANDING LIGHT

Figure 234 - LANDING LIGHT
EXTENDED
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MAIN FUSE PAMEL

RECEPTACLE

Figure 235 - EXTERNAL POWER
RECEPTACLE

starter. Their function is to generate the current to
furnish the spark to the spark plugs. The magnetos
incorporate eight lobe breaker cam points which turn
at 7/8 crankshaft speed. Pivotless type breakers are
used. Both magnetos are timed on No. 1 cylinder,
after which they operate with fixed timing. The right-
hand magneto fires the front spark plugs and the left-
hand magneto fires the rear spark plugs. Booster
coils, mounted on the engines, facilitate starting.

(4) LIGHTS. - Two ST-1220A F-24 landing lights
are installed on the under side of the inner wings out-
board of the engine nacelles. (See figure 234.) Built-
in drive motors cause these lights to swing down and
forward when turned ON and back flush into the wing
when OFF. Control switches for these lights are in-
stalled on the pilot’s upper electrical panel. Each
cockpit is lighted by type A-6 lights. Type C-5 lights
are used for the instrument panel lighting. The bomb
racks have extension 4ights to facilitate loading and
servicing. Type A-8 runninglights are mounted on the
wing tips and vertical stabilizer. Formation keeping
lights are mounted on the wing and upper surface of
the fuselage aft of the rear cockpit enclosure. One
upward and three downward recognition lights are
mounted on the fuselage. They are operated from a
control box in the pilot’s cockpit. They are wired so
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that any combination of downward lights may be se-
lected. Wiring to the tail navigation light allows it to
be used both asa navigation and ‘‘resin’’ light. Alter-
nate red, green, and clear lenses are provided. An
access door permits changing of the lens.

(5) EXTERNAL POWER FOR STARTING EN-
GINES AND FOR CHECKING EQUIPMENT. - Toensure
that batteries will be charged at take-off so they will
be adequate for emergency conditions, use an external
electrical supply such as a battery cart or portable
28-volt power plant to start the engines. Plug the ex-
ternal power supply into the external power receptacle
on theleft side of the nose wheel well. (See figure 235.)
If an external power supply is not available, an ener-
gizer may be used to start the engines. If a portable
power plant is used, it may be connected to the air-
plane a short time before take-off and the main line
and battery switches turned on so the batteries will
charge. Use external power for checking of electrically
operated equipmenton the ground. If an external power
supply is being used, all electrically controlled units
in the airplane may be operated with the main battery
switch and the master ignition switch OFF. To start
the engines on the external power supply, the master
ignition switch must be ON. When changing over from
the external power supply to the airplane’s batteries
with the engines running, the main battery switch must
be ON before the external supply plug is disconnected.

(6) SWITCHES.

(a GENERAL. (See figure 236.) - Mounted
on the left side of the pilot’s cockpit, the ignition switch
is separately shielded from other electrical equipment.
Most other circuits are controlled by standard Army
Air Forces toggle switches. All switches are OFF in
the UP position except those which control the emer-
gency alarm bell and the jettison of the small bombs
container.

@ MAIN BATTERY SWITCH. - Conven-
tional operation of the main battery switch on the pilot’s
lower electrical panel controls the circuit from the
airplane’s batteries by operating a master relaylocated
on a box below the batteries at Station 75. {(See figure
237.) If the batteries are used as a source of power,
both the main battery switch and the master ignition
switch must be ON before any of the electrically con-
trolled units can be used.

(¢) IGNITION SWITCH. - The ignition
switch is located inthe upper left corner of the pilot’'s

instrumentpanel, (See figure 236,) The ignition switch
unit incorporates a master ignition switch and two

individual engine switches as follows:

1 MASTER IGNITION SWITCH. - The
master ignition switch has two positions controlling
circuits as follows:

OFF. - All magneto circuits are closed
(erounded) and the circuits toall electrically controlled

ELECTRICAL PANEL

units in the airplane are open (magnetos and all elec-
trically controlled units are inoperative).

ON. - All magneto circuits are open
(ungrounded)' and the circuits to all electrically con-
trolled units are closed (magnetos and all electrically
controlled units are operative).

9 INDIVIDUAL ENGINE SWITCHES. -
Each individual engine switch controls the ignition of
one engine and has four positions controlling circuits
as follows:

IGNITION SWITCH

PILOT'S UPPER

WNEAFT  EAM

AN w f Al ‘

PP P ATHE NG

e
s

7%

T

el

PILOT'S LOWER
ELECTRICAL PANEL

Figure 236 - PILOT’S ELECTRICAL CONTROLS
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BATTERIES

RELAY CONTROL WIRE

BATTERY LEADS

Figure 237 - MASTER BATTERY SWITCH BOX

OFF. - Both magneto circuits are closed
(both magnetos inoperative) with the master switch
ON or OFF.

L. - The left magneto circuit is open
(left magneto operative) and the right magnetocircuit
is closed (right magneto inoperative) with the master
switch ON.

R. - The right magneto circuit is open
(right magneto operative) and the left magneto circuit
is closed (left magneto inoperative) with the master
switch ON.

BOTH. - Both magneto circuits are
open (both magnetos operative) with the master switch
~ ON.

(d) SWITCHES ON PILOT’S UPPERELEC-
TRICAL PANEL; (See figure 238.)

1l WARNING HORNRELEASE SWITCH.
- The warning horn release switchis provided to silence
the horn if it is desired to close the throttles when the
landing gear is not latched in landing position. The
horn circuit is automatically reset after operation of
the release switch opening the throttles, and if the
throttles are again closed, the horn will sound until
the horn release switch is operated.

NOTE

If only one throttle is closed with the landing
gear notlatched inlanding position, the warning
horn release switch will silence the horn for
only an instant. To quiet the horn, the throttle
must be opened beyond the horn operating po-
sition.

2 LANDING GEAR WARNING LIGHTS
SWITCH. - A green signal light is provided to indicate
that the landing gear is down and latched in landing po-
sition. A red signal light will show at all other times.
These lights may be made dim or bright by operation
of the warning lights switch.

3 GUNNER CALL LIGHT SWITCH. -
Conventional operation of the gunner call light switch
will illuminate the call light on the gunner’s electrical

panel.

4 HEATING SYSTEMSWITCH. - Con-
ventional operation of the switch will energize the fuel
ignition plug of the heating and vent system heating unit.

9 PROPELLER FEATHERING
SWITCHES. - A switch is provided for each propeller
and is operated by pushing the respective switch for
the propeller to be feathered. The switch will auto-
matically release when the propeller blades reach the
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full feathered position. To unfeather the propeller,
push in on the switch and hold until the engine wind-

mills at 600 to 800 rpm. Then release the switch.

6 PROPELLER ANTI-ICER RHEO-
STAT. - Operating this rheostat (on the left-hand side

10,

PROP. FEATHERING
On

SECTION IV
Par. 17

of the pilot’s instrument panel) turns on and regulates
the anti-icer fluid pump so that fluid may be supplied
to each propeller. - A supply of two to four quarts per
hour is considered satisfactory for normal operation
under icing conditions.

LANDING
GEAR

WARNING
HORN

D
I
M
B
R
T

WARNING
LIGHTS

|

c

UNSAFE SAFE

LANDING GEAR ¢

Figure 238 - PILOT’S UPPER ELECTRICAL PANEL
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‘Figure 239 - PILOT’S LOWER ELECTRICAL PANEL

7 INSTRUMENT LIGHTING CON-
TROLS. - The upper panel alsoincorporates a compass
light switch and rheostat, tail formation light switch
and rheostat, and control switches for the fluorescent
lights. |

| () SWITCHES ON THE PILOT’S LOWER
ELECTRICAL PANEL. (See figure 239.) - The pilot’s
lower electrical panel is located on the leftside of the
cockpit just below the upper electrical panel. In addi-
tion to the main battery switch previously described,
the lower panel contains the following:

1 LANDING LIGHT SWITCHES. -
Switches are provided to control the extension and
retraction of the landing lights in the lower surface of
the inner wing. To extend light, hold the respective
switch in the EXTEND position until the light is fully
lowered (approximately 12 seconds time is required).
A cut-off switch in the operating mechanism will auto-

matically stop the actuating motor when the light
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reaches its fully extended position. When the light has
lowered approximately 10 degrees from its flush (up)
position, a switch in the lamp will automatically turn
on the light. To retractthe light, hold the switchin the
RETRACT position until the light is fully retracted.
The cut-off switch will automatically stop the actuating
motor when the light reaches its fully retracted posi-
tion. The switch in the lamp unit will automatically
turn off the light when it has raised within 10 degrees
of its retracted position. The retraction or extension
of the landing lights may be stopped at any position
between full UP and full DOWN by releasing the oper-
ating switches. |

2 OIL DILUTION SWITCHES. - An
individual switch isprovided to operate the oil dilution
system of each engine. The switches are normally
operated during the engine stopping procedure when a
subsequent cold weather start is anticipated.

3 ENGINE STARTER SWITCHES. -
Two switches are provided for engine starting. The
starter is energized by the START switchand engaged
by the MESH switch. In starting the right engine, de-
press the START switch, and when the inertia wheel
is up to speed (about 30 seconds), depress the MESH
switch (not over 45 seconds), still keeping the START
switch depressed. In starting the left engine, lift up
the switches while proceeding in a similar manner as
when starting the right engine.

4 MISCELLANEOUSSWITCHES. - The
lower panel also contains switches for cockpit lights,
formation keeping lights, navigation lights, and pitot
heater.

(0 RECOGNITION LIGHT SWITCHES. -
The recognition lights are controlled by a Morse kcv
switch and a color selecting switch just aft of the
instrument panel on the right side of the pilot’s cock-
pit. A master switchcontrols the circuit in the recog-
nition lights system. Three indicator lights adjacent
to the control switches illuminate simultaneously with

the external lights.

(20 PILOT’S EXTENSION LIGHT SWITCH. -
A conventionally operated switch is mounted on the

extension light box, which is installed in the rightrear
corner of the pilot’s cockpit.

| ) BOMB RELEASE SWITCHES. - Release
of bombs is controlled electrically by means of selector
switches on the right side of the cockpit, a push button
switch on the wheel and a quadrant release switch in
the pilot’s compartment. Two jettison switches are
provided for emergency release of bombs.

() FIXED GUN CONTROL SWITCHES.

1 SELECTOR SWITCHES. - Mounted
on the cowling in the left-hand side of the cockpit are
three selector switches for the six forward firing fixed
guns. One switch controls the upper pair of guns, one
switch the center pair, and one switch the lower pair.
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i THRIGGER SWITCH. - The fixedfor-
ward guns are electrically fired fselecior swilches
must be OM) by a trigper switch oa the control wheel.
Thizs switeh operates a relay controll ing the gun liriag
solenoids.

{) FUEL QUANTITY GAGE SELECTOR
SWITCH. - The alrplane 8 equipped witha fuel quantity
gage selecior awiteh. This swilch enables the pilot to
copnect the fuel indicator to the liguidometer unit ln
any gasoline tank.

) RELAY SWITCHES (sometimes called
generator cul-oul). - A relay switch is mounted in
metal box ineach nacelleon the aftside of the fire wall
ahowe and left of the fire wall junction bax. The relay
awitehes conmect the generators to the airplane elec-
trical sysiem when the generator voltage 18 sulficiently
high. However, the relays will close only when Lhe
generator switches (n the punners’ cockpl) are closed.
The relay switches open automatically in case the
generator voltage becomes lower Umn he sysiem
voltage causing & reverse current to flow,

cAdTion

T, @u.ﬁ:mummﬁfw@
ll,ara.-.r..:uqrsir mwmmﬂum:ﬁ
mﬂwﬁﬂ.uﬁp:ﬁmw

M%ﬁw.

Relaye on the A-Z06G airplane are in accordince with
AAF Spec. B4-322T8 and are elther General Eleciric
(Model 3GTRT2A1A), Westinghouse (Fart 1240224) or
Loeee-Moville (Part 245531, These three lypes are
interchangeable but wherever poasible a relay should
be replaced by one of the same brand.

) GUMMERS SWITCH BOX (sometimes
galled e junction box), - Mounted on the inside af the
fuselage to the right of the wpper gunner aft of the
reperator contral box | & metal box which comprises
the maln electrical conirol panel. On the cover are
mounted two ON=-0FF generator switches, two amme-
tera, ong volimeter, a volimetor selectaor awitch, and
pilot to gunners” call lights.

(7' MAIN FUSE PANEL. (See [igure 240.) -
Mountod om the left side of the [uselage in the nose
wheel well between Stations 3T and 75 is the main fuse
panel. Access o the ares la through o hisged cower
on the inalde of the nose wheel well. [is cover is
aitached by Dzus fasteners.

i MIBSCELLANEOUS ELECTHICAL EQUIP-
MENT.

ig EMERGENCY ALARBL. - An omaer-
gency alarm bell is installed atthe upper rear gunner's
station, Il is controlled by a switch in the pilot's com-
partment,

SECTION TW
Far. 1T

Flgure 240 - MAIN FUSE PANEL

¥ ELECTRIC DRIVES. - Elsetric drives
are used for extending and retracting the landing lighis,
and for operating the fuselage fuel tank booster pamp
and the propellor foathoring pumps,

gy CONDUIT, FITTINGS, PLUGS, RECEP-
TACLES, ANDFUSES. - Condulf 15 used in the engine
sections and in the ignition circuitand where mechanical
protecton af wiring is required. Standard fiitings are
used 0 attach conduit t0 junction boxes and conbrol
panels. AN=TIE6 and AN-T55 clamps are used where
intermediate suppori and bompding to the airplane is
required. Biandard Army Air Forcesa and Cannom q_lliﬂl:
disgonnest plags are provided forsurd of the fire wall,
the wing joint, and other loeations where easy removal

Figure 241 - ALKGHTING GEAR Wi RNING HORN
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