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2. Set the rod, which links the contenl handle o
the bellcrank installed on the longeron, o a measurement of
154 inches.

3. Set the link rod, extending between the longe-
ran bellcrank and the bellerank assembly on the wing cen-
ter rib, to a measurement of 15 inches.

4. With the landing gear selector valve in neu-
tral, connect link rod between bellcrank assembly and se-
lector valve arm,

(b) ADJUSTING LANDING GEAR
OPERATING STRUT LINKAGE.

1. Battom the piston in the cylinder (full in po-
sit1on ).

2, Pull the piston rod out 2 inch from bottom,
this leaves ¥ inch of the piston showing. With the gear in
down-locked position, adjust the main gear acruaring rod
so that the mushroom head belr in the rod s directly above
the gear position indicator swirch.

3. Adjust the piston rod clevis and connect the
gear actuating rod.

(c) ADJUSTING LANDING GEAR DOWN-.
LOCK LINKAGE.

1. Release pressure in system and push in the
actuating arm at the strut link end to pull down-lockpin,
allowing the gear to swing inward.

2. Release actuating arm, allowing the pin to go
against the face of the torque arm, and then push in actuating
arm to pull pin.

3. Adjust the down-lock valve rod ro the actuating
arm uncil movement of the pin is 2 (= M) inch (clearance
between torque arm and pin with pin completely pulled).

Note

The down-lock strut should pull the down-lockpin
while an inward pull of 35 pounds is applied to
the tow ring near wheel.

(d) ADJUSTING FAIRING DOOR CONTROL
VALVE LINKAGE.

I. Move the control valve shafr to feel the inner
and outer detent positions. Pull the shafr to the outer detent
and the crossbar to the outboard edge of the slot. Then adjust
the fairing door control valve rods so that the crossbar is at
a 90-degree angle to the valve and the valve bellcrank 15 at a
90-degree angle to the rod.

2. In each wheel well, adjust the pin (which con-
tacts the brake flange of the wheel when the gear is in the
up position) to a measurement of 3% inches from the low-
est point of the stringer direcely above the pin to the lower
end of the pin,

3. Loosen the cable which extends from the rop
of each landing gear strut to the bellcrank and pin assembly.

4. With the test stand, raise the gear. When the
gear is up, striking the pin, the control valve plunger should
be in the inner detent so as to close the doors.
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5. If the control valve plunger does not move in
far enough, lengrthen the pins. If the concrol valve plunger
moves (oo far, shorten the pins.

6. Lower the gear to the down-locked posinion.
Then tighten the fairing door control valve cables equally,
until the control valve plunger moves w the outer detent
position,
fe) TESTING FAIRING DOOR CONTROL
VALVE ADJUSTMENT.

1. With the test stand running, hold one gear in
the down-locked position and place the landing gear control
handle 1in the "Up” position. The opposite gear will retrace
but the fairing doors should not close unal the gear being
held down is released and also reaches the up position.

2. Hold one gear up by holding the fﬂ:iring doors
closed, and move rthe landing gear conerel handle to the
"DOWN" position. The opposite gear will go to the down-
locked position, but the fairing doors should not close until
the pear being held up is released and reaches the down-
locked position,

Mote

During the operation, reduce the test stand flow to
approximately 1.5 gpm or turn test stand off when
the gear is partially down, o eliminate excessive
jarring of the airplane,

3. Repeat both operations on the opposite gear,
If operation does not meet test specifications, readjustment is
necessary.

(f} ADJUSTING FAIRING DOOR OPERATING
STRUTS.

1. Loosen the jam nut on the operating strut and
back our the rod end approximately 2 or 3 wurns. Connect
the operating strut to the fairing doors. Then close the fair-
ing doors with hydraulic pressure and observe the approxi-
mate door gap.

2. Exhaust hydraulic pressure. Adjust the rod end
of the operating strut so thar the doors will close tighdy all
the way around. Then lock rod end of operating struc by
tightening jam nut,

Mote

Make a final check to see thar the doors seat prop-
erly. There should be no gap in the doors or any
buckling of the wing skin,

fg) ADJUSTING EMERGENCY RELEASE
VALVE.—~With the emergency valve control knob pulled
out, screw the valve lever adjusting screw in until the valve
is just open. Then screw it in two additional rurns. When
handle is pushed in, the valve should be closed for pressure
to be buile up and held. With the emergency release knob
in and the landing gear in the up position (fairing doors
disconnected), adjuse the link rod, extending from the emer-
gency release valve lever to the doar lock torque tube bell-
crank, so that the bolr on the bellerank clears the end of the
slor in link rod by Y inch.
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Figure 322—Hydraulic Landing Gear Selector Valve

(3) LANDING GEAR SELECTOR VALVE.
‘See fipure 322.)

(a) DESCRIPTION —The landing gear selector
valve is mounted on a bracket near the center beam ar the
rear of the right wheel well. A conrrol rod interconnects it
with the cockpir landing gear control hamdle. The valve

consists of four cartridges and a control lever provided wich
serscrews for proper adjustment of the caruridge plungers.
"0 rings seal off flows between the cartridges and berween
the fluid access holes. When the landing gear control handle
in the cockpit is positioned to extend the gear, the selector
valve careridges will be mechanically positioned. Main sys-
rem static pressure 1s thereby free o flow to the poppet
chamber of the opposite cartridge to which the down side
of the landing gear and rail wheel operating struts are con-
nected. Return flow from the operating strues 1s admiceed
o the valve and as the corresponding cartridge popper is
unseared, free flow 15 established back to the reservoir. Re.
turn fluid in the other two cartridges will not unseac the pop-
pers because of greater pressure in the opposing poppet
chambers. When the pilor’s control handle is positioned for

landing gear up, the opposite set of cartridge plungers is
depressed, reversing the flows. Pressure flow is directed to
the up side of the landing gear operating struts and return
low from its down side enters the valve, where free flow
15 established past the unseared poppet to the system return

port.

() REMOVING LANDING GEAR SELECTOR
VALVE.—To remove the selector valve {in the right wheel
well), disconnect the lines and control linkage, and remove
the two attaching bolts.

(e} DISASSEMBLING LANDING GEAR SELEC-
TOR VALVE —Remove cap from top of valve and pull our
mrtridgu&. being careful nor to damage seal rings. Figure
323 shows valve carrridge.

(d) REPLACEMENTS — LANDING GEAR SE-
LECTOR VALVE.—When replacing cartridges, care must
be raken not to damage seal rings. If the spare cartridges
have been stored witch seal rings on them, the rings may be
swelled and cause difhculty in putting cartridges in valve,
If 50, replace all the ring seals.
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fe) ASSEMBLING LANDING GEAR SELECTOR
VALVE.—Be sure the correcr size seal rings are used, and
that they are not damaged when carrridge is installed. Safery
the cap.

(f) TESTING AND ADJUSTING LANDING
GEAR SELECTOR VALVE,

I. With return porr plugged and with handle in
neutral position, apply 2000 pounds per square inch pressure
at pressure port, Screw in both adjusting screws until there is
equal amount of flow from both cylinder ports. Back off
adjusting screws unnl pressure valves just sear and shur off
low entirely; then back off screws enough so chat return pop-
pet will just close before pressure poppet opens. Lock screws
in place. There should be no leakage.

2. Plug pressure and retirn ports and apply 1200
pounds per square inch pressure ar port C. Push handle
toward valve. There should be no leak ar port A. With handle
in neutral position, check flow from port C ro port A ar 3
gpm. Back pressure should be 30 pounds per square inch
maximum. Reverse and repear same procedure from A to C.

1. Normal cravel ot handle not o exceed 55 [ =
%) inch either side of neurral to check flow of Qperarions,

4. Apply 1200 pounds per square inch pressure
at pressure port and operate handle to alternate positions to
check flow (3 gpm ar 25 puund& per square inch maximum
back pressure).

3. With all other ports plugged, apply 2000
pnuud:: per square inch pressure at return port and check for
external leaks.
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Figure 323—Hydraulic landing Gear Selector Valve
Cartridge

(4 HYDRAULIC LANDING GEAR DXOWN-
LOCK STRUT. iSee fipure 324,

(@) DESCRIPTION —The landing gear down-lock
actuaring scrurs are locared adjacent to the inboard side of
the landing gear supporr casting in each wheel well and
are linked o the down-lockpin. A popper valve in the lock
scrut prevents the fluid from flowing to the landing gear
operating struc before the lockpin has been retracred. When
the landing gear control handle s 1n "powN,” pressure flow
15 directed to extend the piston and lock the down-lockpin.
Return flow from the operanng strut encers the down-lock.

"OTRING SEAL

CYLINDER RETAINER BEARING

87 -390 - 0dR

Figure 324—Hydraulic Landing Gear Down-lock Strut
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Figure 325—.H'fdmuh': Landing Gear Operating Strut
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Figure 326—Hydraulic Fairing Door Control Valve
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Figure 327 —Hydraulic Fairing Door Operating 5trut

strut, there flows past the one-way valve and ourt to the reser-
vour. When the operanion 1s reversed o retract the gear,
flurd flows o the down-lock struc 1o retrace the lock piscon
and disengage the landing gear down-lock. At the end of its
travel, the down-lock piston moves the plunger which me-
chanically opens the popper valve, admiring pressure flow to
the up side of the landing gear operating strur,

&) REMOVING DOWN-LOCK STRUT.—The

down-lock strut is in the landing gear bay, Disconnect the
lines and linkage, and remove the two ataching boles,

(e} DISASSEMBLING DOWN-LOCK STRUT.-
Remove bearing from end of cylinder. Remove retainer and
piston assembly. Unscrew nur in the end of the body, and
remove the check valve and plunger

fd) REPLACEMENTS—DOWN-LOCK STRUT.—
Make sure thar ring seal replaicements are the proper size,
and are not twisted when installed.

fe) INSTALLING DOVWN-LOCK STRUT . —Acach
wirh twa boles, connecr lines to lock, and hook up linkage.

(f) TESTING DOWN-LOCK ACTUATING
STRUT.

1. Apply 2000 pounds per square inch pressure ar
port A. Check for leaks. Release pressure at port A.and push
piston o the botrom to open valve, Test for free flow from
pore C, Pull piston rod. Valve should close and haold 2000
pounds per square inch pressure,

2. Apply pressure ar part C. There should be free

flow out port A.

3. Apply 2000 pounds per square inch pressure at
port B. There should be no leakage from ports C or D,

4. Apply 2000 pounds per square inch pressure at
port I, There should be no leakage from porr B,
3. Apply 3 gpm Sow ar port C. With A open, pres-
sure at port C should not exceed 50 pounds per squure inch
(3 HYDRAULIC LANDING GEAR OPERATING
STRUT.  5¢ ¢ fipare 32 3.

(@) DESCRIPTION.—The landing gear operating
struts, one in each wheel well, are accessible when the gear
15 extended. The strut is the conventional piston-type, being
connected into the system in such a manner that the piston
extends o retract the gear, and retraces to extend the gear

(h) REMOVING LANDING GEAR OPERATING
STRUT.—Disconnect lines and linkage, and remove the four
artaching boles.

(¢} REPLACEMENTS—LANDING GEAR OPER-
ATING STRUT —Piston may be removed by raking off
clevis end and ovlinder end. If strue leaks around piston rod,
retainer nut packing seals may be replaced wirhour removing
strut from airplane by disconnecting linkage, removing clevis
end, and unscrewing retainer nut and sliding it off over pis-
ton rod end.

(d) INSTALLING LANDING GEAR OPERAT-
ING STRUT.—Arcach with four bolts and connect lines
and linkage. Adjust linkage so that strut piston is ' inch to
Y inch from bottom in gear down position,

RESTRICTED g 281

N



Section IV
Paragraph 19

fe) TESTING LANMDING GEAR OPERATING
STRUT, -erfr i prm:gmpb 19 6. {4) (d)

i thin tection.)

(6) FAIRING DOOR CONTROL VALVE. (See fig

mre 326,

fa) DESCRIPTION —The landing gear fairing door
conerol valve is bolted o the lefr side of the wing center rib.
This valve distributes pressure and recurn fows tor the open-
ing and closing of the wheel well fairing doors, and is in-
terconnected by cable and rod linkage o the landing gear
shock seruts i such a manner as ro perform these hunctions
auromatically upon the extension or retraction of the gear,
When the gear is being extended, the fairing door conrrol
valve is pusitioned 1o direcr system pressure to the open side
of the fairing door serues. Return Aow from the closed side
of the struts flows through the valve and back ro the reser-
voue, As the gear reaches the extended position, it shifrs the
fFarring door control valve o direce system pressure o the
closed side of the fairing door strurs, Return Aow 15 routed
through the valve and back to the reseevorr. When the gear
15 being retracted, system pressure 1s directed to the opposite
side of the fairing door control valve o open the doors. As
the gear reaches the up position, it repositions the valve o
direct pressure flow o close the doors and complere the land-
ing pear cvcle.

(&) REMOVING
VALVE.

well To remove, disconnect the lines, linkage, and the three

FAIRING DOOR CONTROL
The conerel valve 1s accessible from che left wheel

artachment boles.

f¢) REPLACEMENTS—FAIRING DOOR CON-
TROL VALVE —To remove spool and sleeve, remove ball
and spring snap, rake plug our of end of the spoel, remove
apposite vilve end, and pull our spool and sleeve, As the
spool and sleeve must be lap-ficted, replace them as a unit.

fd) INSTALLING FAIRING DOOR CONTROL
VALVE

connect control linkage.

fe) TESTING ANIDY ADJUSTING FAIRING
DOOR CONTROL VALVE. —Plug ports C and D and apply
1000 pounds per square inch pressure ar porr A. Maximum
leakage from B: 30 drops per minure wich valve in either
position. Apply 2000 pounds per square inch pressure at
ports C and D with parts A and B plugged. Check for exter-
nal leaks, Adjuse spring load on position ball by adding or
removing washers so that 15 pounds to 25 pounds load is
required to move valve spool from one position to anocher

Artach valve by three bolts, connece lines, and

when there 15 no hydraulic pressure.

(7 HYDRAULIC FAIRING DOOR OPERATING
STRUT. (See pgure 327.)

(@) DESCRIPTION —The fairing door struts, one in
cach wheel well, are attached to the wing main spar. The
strut has a swivel-type head for movemene when doors are
opentng and closing. The struts artach o the doors ar the rear
inboard corner,

282 RESTR I% b
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rh) REMOVING FAIRING DOOR OPERATING
STRUT . —It 15 necessary to remove the attaching bracket
along wirth the operating strut as the swivel pin does not
have sufficient clearance. Disconnect lines and linkage tw
door.

fc) REPLACEMENTS—FAIRING DOOR OPER-
ATING STRUT —The packing rings on the bearing may be
replaced withour removing the strut

() INSTALLING FAIRING DOOR OPERAT-
ING STRUT.—Assemble the bracker and the strur before

installing in the airplane. Bale the bracker in place and con-
nect the lines and linkage,

(e} TESTING FAIRING DOOR OFERATING
STRUT. iRefer to Jr.'.:u'ﬂgml;':rf.' 19. 6. (43 (d)

i .I'J.I'.'.I (FEt i

(8) HYDRAULIC LANDING GEAR CONTROIL-
LABLE CHECK VALVE AND FAIRING
DOOR EMERGENCY RELEASE VALVE

(See firure 328
fa) DESCRIPTION.

in the landing gear system. and the emergency release valve

The controllable check vialve

in the buring door syseemy, are similar, The valve in the con-
rrollable check valve assembly 15 used as the landing gear
up-lock: it has a small groove which allows slighe leakage
to rehieve high pressure due to thermal expansion, and also
has a different type of conrrol lever. The controllable check
vialve is connected into the landing gear up pressure line,
and 15 linked o the landing gear control lever. When the
landing gear control handle 15 1n the up position the check
valve is closed, this arrangement prevents the Llanding pears
fram falling back when pressure 15 directed to cosing che
fairing doors. When the landing gear conrgl handle s
moved o the down posinon, the valve is opened o allow
free tlow for lowering the gear. The fairing door emergency
valve 1s connected berween the door operaning sirurs up pres-
sure line and system return hine and is linked to the door locks.
When the pilots emergency release handle 1s pulled, the door
locks are unlocked and the emergency valve is opened, re-
lieving pressure on the doors vp side of the fairing door
struts and allowing the doors to fall open.

(b) REMOVING CONTROLLABLE CHECK
VALVE AND EMERGENCY RELFEASE VALVE —The
controllable check valve 1s accessible in the left wheel well.
To remove the valve, disconnece che lines and linkage, and
remove the two attaching bolts. The emergency release valve
15 accessible in the right wheel well, To remove the valve, dis-
connece the lines and linkage, and remove the two attaching

bolrs.

f¢) REPLACEMENTS-CONTROLLABLE
CHECK VALVE AND EMERGENCY RELEASE VALVE.

—Remove valve end for access o seal rings.
fd} INSTALLING CONTROLLABLE CHECK
VALVE AND EMERGENCY RELEASE VALVE. —Attach

with two boles and connece lines and linkage.

I+1|. - 1
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e. With engine running at 1800 rpm, turn
“ON" the generator-disconnect switch. Then turn on an
electrical load of about 50 amperes and note the reading
on voltmeter,

f. Run engine up to 3000 rpm and note read-
ing on voltmeter. If there is a difference of more than M
volt berween this reading and the previous reading, replace
the regulator.

(d) REVERSE-CURRENT RELAY.

I. DESCRIPTION.—The reverse-current relay,
mounted in the generator control box, connects the gen-
erator to the airplane’s electrical system when the genera-
tor voltage reaches 26.5 volts or above. When generator
voltage falls below 26.5 voles, a reverse current will flow
from the bartery to the generator and cause the relay to
open automartically. However, the relay will only operate
when the generator-disconnect switch is turned "ON.”

2. REMOVING REVERSE-CURRENT RELAY.

a. Make sure that no external power is con-
nected to che airplane, and that the battery-disconnect
switch is "OFF.”

b. Remove the access door just forward of
the windshield, and remove the cover on the generator
control box.

¢. Remove the four wires from the terminals on
the relay. If another reverse-current relay is not to be
installed immediately, tape wires No. 42 and 8 1o prevent
a possible serious shore circuit to ground should the bat-
tery-disconnect switch be rurned "ON" or an external power
be applied to the airplane.

d. Remove the four mounting screws and re-
maove the relay.

CAUTION
Handle the reverse-current relay with care.

3. INSTALLING REVERSE-CURRENT
RELAY.

a. Make sure that bartery.disconnect switch is
"OFF" and that no external power is connected to the air-
plane.

b. Position the relay and install the four mount-
INg SCTEWS.

c. Connect the wires to the relay in accordance
with the wiring diagram given at the end of this paragraph.

d. Adjust the relay. [See 4. following.)

e. Replace cover on generator control box and
access doar,

4. ADJUSTING REVERSE-CURRENT
RELAY.

a. Srart engine and permit it to attain operating,
temperature,
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Figure 344—Reverse-current Reloy Adjustment
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Figure 328—Hydraulic Controllable Check Valve and Emergency Release Valve

fe) TESTING AND ADJUSTING LANDING
GEAR CONTROLLABLE CHECK VALVE AND FAIR-
ING DOOR EMERGENCY RELEASE VALVE—When
testing controllable check valve assembly, apply 1000 pounds
per square inch pressure at pore A, With valve seated, !E:fk-
age at port B should be % to 1% pints per minute. With
valve opened by handle, there should be free flow from A 1o
B on both valves. Apply flow ar B; there should be free flow
out A on both valves, When testing emergency release valve
assembly, apply 2000 pounds per square inch pressure at A
there should be no leakage. Test both valves by plugging A.
Apply 2000 pounds per square inch pressure at B, and check
for external leaks.

f. WING FLAP HYDRAULIC SYSTEM. (See figure
32%.)

(1) GENERAL DESCRIPTION.—A single hydraulic
operating strut operates the wing flaps through movement
of a torque tube, System pressure and rerurn flows for the
operation of the flap strut are regulated by the wing flap
control valve, which is controlled by a handle on the afc

11 A ..'...
ST RESTRICTED
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end of the pilot's control pedestal. A restrictor valve in the
flaps down pressure line resericts flows to and from the
operating strut, thereby preventing too rapid movement of
the Haps. Preselection of flap positions is accomplished by a
follow-up control linkage interconnecting the flap torque
rod ( figure 330, with the system control valve and flap con-
trol in pilot’s cockpit. With the flaps in the up position, the
follow-up linkage is as shown in black, none of the selecror
valve plungers being depressed. To lower the flaps, the con-
erol lever in pilot's cockpit is preselectively set, for instance,
at 30 degrees, The follow-up linkage is thereby positioned as
shown in green. Valve lever depresses valve plungers, admit-
ting system pressure to the down side of the operating strut
and establishing rerurn flow to the reservoir from the up side
of the flap acruating strut. As the flap torque rod turns upon
lowering the faps, the follow-up linkage is again displaced,
this rime by the action of wrque rod arm and control link.
Then as the follow-up arm (shown in green) is moved, pres-
sure is gradually reduced on valve plungers uncil, in the posi-
tion shown in red, the follow-up arm has attained irs inirial

283



Section IV
Paragraph 20

BATTERY CART
PLUG =

7/ ZspRING-
LOADED SLIDE
CATCH

—ADAPTER
NOTE: .. PLUG
DOOR AUTOMATICALLY ~— e
CLOSES AND LOCKS WHEN
PLUG IS PULLED QUuT. ; P00

Figure 345—External Power Socket

b. Attach the positive lead of an external volt-
meter 1o the "B” terminal on voltage regulator, and the nega-
tive lead to the airplane electrical ground.

¢. Turn "ON" generator switch,

d. Gradually increase speed of engine unril a
current reading is noted on the ammeter on the right switch
panel. The voltmeter will show a slight drop as relay closes.
The voltage reading immediately before closing of the relay
15 the relay closing voltage, and should be berween 26 and
26.5 voles, If volrage is not between these values, adjust relay.
(See figure 344.)

(3) ALTERNATING CURRENT INVERTER.—A
400-cycle, 26-volt alternating current, required for the re-
mote-reading compass, is supplied by a battery-driven rotary
inverter mounted on the right side of the cockpit floor, just
afr of the firewall. On early airplanes, the inverter is on
forward lefr side of instrument subpanel. On later airplanes,
the inverter is mounted on the right side of the generator
control box. There is no control switch, as the inverter is
connected directly to the electrical system and operates when-
ever the battery-disconnect switch is closed, or whenever the
electrical system is bos,

(4) EXTERNAL POWER SOCKET.—An external
power socket {figure 345) on the right side of the fuselage
just above the trailing edge of the wing permits the attach-
ment of an external source of power for starring, ground
checks, and for charging the bactery. (See paragraph 20. c.
(1) (d) of thss section.} The access door is spring-loaded to
permit removal of the plug without entering the propeller
blast. An adapter plug is furnished to facilitate the connec-
tion of the British type external power supply.

CAUTION

The proper external voltage (24 volts) is stenciled
on the external power socker access door. This volt-
age must be adhered ro, to prevent damage to units
in the electrical system.

d. IGNITION SYSTEM.—See paragraph 13 of this sec-
tion.
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e. ENGINE STARTING SYSTEM.—See paragraph 14
of this section,

f. OIL AND COOLANT RADIATOR AIR OUTLET
FLAP ACTUATORS.

(1) DESCRIPTION.—The outlet flaps operate entirely
electrically through two automartic temperature-controlled
actuators, a Type R-4310 for the oil and a Type R-4250 for
the coolant flap. { See figure 347.) Each actuator has 4 thermo-
star and capillary bulb, two relay switches, a reversible moror,
four limit switches, and two interrupter switches. See figure
346 for internal wiring of the acruator. The capillary-con-
trolled thermostar governs the opening or closing of the
scoop by controlling the rotation of the electric motor, which
in urn operates a screw jack attached to the flap. In case of
thermostat failure, manual operation switches on the scoop
or lefr switch panel may be placed in either the "OoPEN" or
"CLOSED” position; the scoops are stopped in any position
when switch is placed in the "OFF" position.

(2) REMOVING COOLANT RADIATOR AlIR
OUTLET FLAP ACTUATOR.

fa) Remove the access door located just afe of the
coolant radiaror flap in the bottom of the fuselage.

(b) Remove capillary bulb from coolant line just
forward of radiaror, and coil the line, taking particular care
not to damage it. Remove electrical connector plug.

Note
If it is necessary at Eﬁ'ﬂme to remove either unir
from the airplane for any reason other than a tem-
petature check, the diastar may be disconnected
from the acruarar and left in the airplane. Diaseats
are interchangeable on unirs of the same type
number only. To remove the diastar, remove the

.
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Figure 34é6—Internal Wiring of Radiator. Air Outlet
Flap Actuator
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R-4310 OIL RADIATOR
AIR OQUTLET FLAP ACTUATOR
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Figure 347—0il and Coolant Radiator Air Outlet Flap Actuators
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shield over the control unit and remove the four
screws that hold the thermostar diaphragm in
place.

(¢} Disconnect the connecting rod, between the
scoop flap and the actuator, at the scoop flap end.

(d) Unscrew the rad from che driven-end fitting of
the actuator, remove the bole at its main Arcing, and remove
the acruacor.

CAUTION

Never lift or carry the actuator by the braided
capillary tubing.

{3) REMOVING OIL RADIATOR AIR OUTLET
FLAP ACTUATOR.

(@) Remove the two rear wing fillets for access to
the acruator.

(b) Remove the capillary bulb and coil the line,
raking particular care not to damage it. Remove the electrical
connector plug.

Mote

If it is necessary at any rime to remove either unit
from the airplane for any reason other than a tem-
perature check, the diastar may be disconnected
from the actuator and lefr in the airplane. Diastars
are interchangeable on units of the same type
number only, To remove the diastat, remove the
shield over the conrrol unit and remove the four
screws that hold the chermostar diaphragm in
place,

(¢) Disconnect the driven-end fieting from the bell-
crank; then remove the bolt through the main ficting ar the
motor end and remaove the actuaror,

CAUTION
. Never lift or carry the acruator by the braided
capillary tubing,
(4) REPLACING ACTUATOR TEMPERATURE-
SENSITIVE ELEMENT. {See figure 348.)
(@) Remove the dust cover (6) covering control
switches, '
(b) Remove the four screws (7) and the rempera-
ture-sensitive element (8} can be removed.
CAUTION

Do nor disassemble auromatic temperature control
unless this is necessary for cleaning or repairing,
as the temperature setting may be changed.

fe) Replace with new unit of the same type,
(5) CALIBRATING ACTUATOR TEMPERA-
TURE-SENSITIVE ELEMENT.
{a) Remove the pointer on the adjusting screw.

(k) Insert the coolant temperature-sensitive bulb in
_an oil bath having a temperature ranging from 115°C
=(240°F) ro 118°C (245"F). For the oil-sensitive bulb, the
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temperature range is from 85°C (185°F) to 87°C (190°F).
Place the control switch in avtomaric position, Afrer the
temperature bulb has been in the bath for ar leasr ten min-
utes, turn the adjusting screw until the screw jack runs all
the way out on R-4250, and all the way in on R-4310, open-
ing the limir swirch. Do nor marn adjustment screw oo far
at any one rime as this adjustment is eritical.

CAUTION

During calibration of temperature-sensitive ele-
ment, do not heat the capillary bulb 1n any manner
other than in a bath of liquid, preferably o, and
do not exceed the maximum temperature limira-
tions of 143°C (290°F) on rthe coolant umit and
113°C (235°F) on the oil unit, Higher tempera-
tures will distorr the remperature-sensirive ele-
ments or melr the solder,

fe) Insert the coolant remperarure-sensitive bulb in
an oil bath having a temperature ranging from 102°C
{215°F) 1o 1057C (220°F). For the ail-sensitive bulb, the
temperature is from 71°C (1607F) to 73°C (1637 F}. Place
the control switch in “AuToMATIC and allow bulb to remain
in the bath for ar least ten minures; then check if screw jack
has retracted (for the R-4250 acruator) or extended (far
R-4310 actuaror) to where the limir switch has opened. Turn
the adjusting screw slightly if this is nor the case,

{d) Place the remperature-sensitive bulb back inro
the first oil bath and check that the screw extends or retracts
until the limit switch opens. This 1s a double check to estab-
lish that the acruator is operating properly to both the high
and low limits. Check the manual "CLOSE” and "OPEN" posi-,
rions to see that they operate properly. The unir is ready ro
be installed in the airplane.

{6) CHANGING ACTUATOR MOTOR BRUSHES,
(See fipure 348.)

fa) Remove snap ring at brush holder and turn brush
holder cap counterclockwise, using a large, wide screwdriver
to avoid breaking the bakelite covering of the cap,

(k) When cap is removed, pull on the terminal of
the brush to remove it If too tight, inserr a knife blade be-
tween brush holder and terminal.

(e} Insert new brush, and make sure that curvature
of the brush fits the commurator.

() Replace the brush cap and snap ring.

(7) REPLACING ACTUATOR MOTOR. (See figure
348.)—To replace the moror, the actuator must be removed
from the airplane, Remove control box cover. When re-
placing acruaror motor, be careful not to disturb che relarion-
ship of the mechanism and the control switches. If possible,
stop the unir in a position where the cam is opposite the
aperating bars for che limit switches. If this is not possible,
the position of the cam in respect to the operating bars for
the limir switches should be observed and restored afrer the
new Mmotor is pIaCt'd in the unic

fa} Remove screws (10). It will not be necessary to
remove screws ( 18),
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Figure 331—Hydraulic Wing Flap Control Valve

intermediate positions. Moving the handle from "Up” posi-
tion, the adjustments are as follows:

To 10-degree mark—faps should meve  5-11 degeees.
To Hi-degree mark—faps should move 15-21 degrees.

To 3-degree mark—flaps should move 28-32 degrees,

To 40-degree mark —tlaps should move 38-42 degrees.

Maving ar checking flaps from down to any position except
fully up is nort required, as fHaps are seldom used in this man-
ner in flight. Tighten the locknur atrer adjusement,

(f} When flap control valve 1s lefe in a mid-posi-
tion and the unloader valve does not stay unloaded for the
minimum required time, check the poppet clearance at the
control valve. The adjusting bolts should juse touch poppets
on one side, and the clearance on the opposite side should

be .002 inch to .004 inch ac both poppets.

(3) HYDRAULIC WING FLAP CONTROL VALVE,
(See fipure 331.)

(a) DESCRIPTION.—The fAap system control valve
is bolted to a bracker arrached to the inboard side of the left
lower longeron, The control valve, which 1s connecred to the
main hydraulic syscem pressure line afrer the engine pump
unloading valve, 15 controlled from the cockpit through the
preselective flap position follow-up linkage. The valve has
four cartridges, a control lever provided with screws and
check nurs to permir accurare adjustment of the lever 1n the
neutral position, and a thermal relief valve, With the valve
in the neutral position, thermal expansions are relieved out
the thermal relief valve to the reservoir. The cartridge assem-
bly characterizes the wing fap conerol valve. The four cart-
ridges are identical. (See figure 334.)
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Figure 348—Radiator Alr Outlet Flup Actuator Details
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Figure 332—Hydroulic Wing Flap Operating 5trut—Early Airplanes
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Figure 333—Hydraulic Wing Flap Operating Strut—Later Airplanes

RESTRICTED

L ‘("9}

mn'ﬁ
B >



Section IV
Paragraph 20

(b) Turn entire assembly (11, 12, and 13) 90 de-
grees, and remove motor screws {95),

fe) Remove screws (14). The motor leads will then
be accessible and can be disconnected from their terminals.

(d) Insert the new motor and reconnect the leads.
Connect lead "C” to the terminal on the far side of the cable
connector {173, and lead “CC” to the terminal on the near
side of the cable connecror. Make sure the leads are pulled
out of the motor as far as possible; otherwise the leads might
rub on the commutator and short out che motor.

Note
Shielded wire (ecarly models) on motor should be
taped so that the inner wire does not short-circuit
to the shielding,

(e) Replace the jackscrew assembly, making sure
that the cam on the follow-up screw 15 in approximately the
same position as it was before. When removing the drive
shafr assembly (11, 12, and 13}, the cam will turn. Be sure
that ir does not mave pase the operating bars for the limir
switches, In case the original position is lost, it can be re-
stored by measuring the distance E from the top of the
mounting posts (19) o the end of follow-up screw. This
distance should be ™4 inch when the cam 15 located in a posi-
tion corresponding to closed flap, For the R-4250 actuator,
the cam should conrace the right-hand operating bar when
looking from relay toward limit switch. For the R-4310
actuator, the cam should contact the lefr-hand operating bar
when looking from relay toward limic switch. The unit 15
ready for installation in the airplane.

CAUTION

Do not loosen the screw holding the limic switch
cam on the follow-up shaft. The stroke of the screw
jack cannot be varied by moving this cam. If the
limit switch cam is loosened, the automaric tem-
perature contral will shifc its control range and
the follow-up shaft thread will jam.

(8) INSTALLING COOLANT RADIATOR AIR
OUTLET FLAP ACTUATOR.

(@) Hang the unit in the airplane by means of the
upper or main Iﬁ[ting ar the motor end of the actuator. Leave
the other end free to turn.

(b) Turn "OFF” the cockpit control switch and plug
in che electrical connector. Leave the driven-end lower fitting
free to turn, and operate the unit by the manual position of
the cockpit switch 1n the "CLOSE" position untl the limic
switch in the unit stops the motor. Turn "OFE" the cockpir
switch,

fe) Turn the driven-end ficring on the acruaror to
the right until the screw retracts tw its shortest over-all
length. Then back it off approximartely % turn, plus or minus
% turn to the lefr. Maintain this position of the screw jack
through all further adjustment procedures.

(d) Screw into the actuator's driven-end ficting the
end of the rod assembly that connects the actuator to the
scoop flap. This rod should be screwed in until the hole
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through its threaded part i1s approximartely in the center of
the slot in the driven-end firting,

(e} Locate and mark the position of the scoop flap
that will clear the jammed closed position at its point of
jamming by ¥ (== M) inch.

(f) Screw the connecting rod assembly into the
driven end of the acruaror juse em‘.-ﬁgh s thar when the lower
end of the connecting rod is attached to the scoop flap and
the actuator screw jack is in the predetermined position, the
scoop fap matches the clearance mark, (See (e} preceding.)

(g} Install the capillary bulb in its well in the coolant
line.

(9 INSTALLING OIL RADIATOR AIR OUTLET
FLAP ACTUATOR

fa} Hang the unie in the airplane by means of the
main fitting at the motor end of the actuator,

(b) Turn "OFF” the contral swirch in the cockpir
and plug in rthe elecerical connecror .

fe) Haold or suppore the unit so that the screw jack
may turn freely: then “OPEN" the control switch unril the
limit switch in the unir stops the motor. Turn "OFF” control
swirch,

fd) Turn the driven-end fcting on the actuator w
the right unul the screw is fully recracted; then turn it out
approximately 1% rurns, plus or minus 4 turn, and connect
it to the bellcrank. This setting must not be disturbed during
the adjustment procedure.

fe) "CLOSE” the cockpit switch to operate the unic
uneil the limir switch stops the motor, Check the scoop flap
for Ya-inch, plus or minus Ye-inch, clearance berween the
duct and the flap. If necessary, adjust the fitting on the upper

end of the connecting rod to match the corresponding arm
of the bellcrank.

(f) Install the capillary bulb in the well in the oil
line.

(10) CORRECTING ACTUATOR TEMPERA-
TURE-SENSITIVE ELEMENT AFTER INSTALLATION.
—If the scoop flap does nor close or open entirely at the
specified temperatures, a temperature adjustment within
plus or minus 5°C may be made as follows:

fa) Remove access door ar the rear of the coolant
radiator flap on the bottom of the airplane for coolant unir,
or right wing fller for o1l unit. Loosen screw (1) clamping
the an:lju_'itmcnt coverplate (2) to the dust cover housi ng (6,
(See figure 348.)

(k) Swing back the coverplate 1o expose the adjusi-
ing screw (3). Loosen the screw (4), which clamps the
pointer (9), one turn,

f¢) Turning the adjusting screw (3) counterclock-
wise raises the control temperature; wurning the screw clock-
wise lowers the control temperature. It should not be
necessary to move the adjusting screw over 2 or 3 degrees;
however, if a temperature adjustment greater than 5 degrees
is_necessary, remove the pointer and the screw may then
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Figure 334—Hydraulic Wing Flap Control Valve Figure 337—Hydraulic Pressure Snubber
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Figure 335—Hydraulic Check Valve Figure 338—Hydraulic Disconnect Coupling
(Connected)
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Figure 336—Hydraulic Restrictor Valve Figure 339—Hydraulic Disconnect Coupling
(Disconnected)
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be turned as far as necessary. There is a definite limitc for
lowering the temperature. On control R-42350 the lowest
temperature is 987C (210°F); on control R-4310 the lowest
temperature 15 6G8°C (155°F), Generally, if an adjustment
greater than the pointer permits is necessary, it indicates a
defective temperature-sensitive element, which should be
replaced.
Note

This adjustment should be made with the engine

operating unril the liquid reaches the remperature

desired. The control swirch in the cockpir should

be in "AUTOMATIC.”

(d) Retighten the screw clamping the pointer, and
close the coverplate; the unit is ready for operarion,

CAUTION
Do nor artempr ro make adjustments wichin the
gear box on the gear train, and do not force any
switch movement, as all parts are relatively light
and senstcive.

r. ELECTRICAL INDICATORS AND TRANSMIT-
TERS.—Electrical indicators are provided for tachometer, ail
temperature, coolant temperature, remote-reading compass,
and carburetor air temperature. Refer to paragraph 18 for
informarion concerning these instruments.

b. LIGHTING EQUIPMENT. (Sec figure 340.)
(1) LANDING LIGHT.

fa) DESCRIPTION.—The 230-wartr, Type PAR-46
landing lighr is mounted on a spring-loaded swivel mount

VERTICAL

ADJUSTMENT — Ir_-. LOCK MNUT

LANDIMNG. LIGHT
SAFETY SWITCH

S III!EJ.-:-_I-.\.J""._: !'.."IIE
OF CAM TO WHERE SWITGH
LEVER COMNTACTS CaAM
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. = —
—_— 250 WATT SEALED
N BEAM LIGHT
~
LAM P HOUSING

L

Figure 349—Landing Light

(frgure 349} when the landing gear is extended, the spring
moves the light into operating position. When the gear is
retracted, the lefr landing gear fairing pushes the Ia;ﬁp up
into the wheel well. The landing light is elecrrically con-
trolled by a switch mounted on the left switch F:-a;'ml, A
spring-loaded safery switch, installed adjacent to the light
and acruared by the light support arm, is connecred in series
with the control switch.

(&) ADJUSTING THE LANDING LIGHT.

I. HORIZONTAL ADJUSTMENT —Loosen the
three housing attachment bolts ar the back of the lamp, and
move the lamp in the slotted mounting holes to obtain the

"'-'.,

'h'a
1]

HOUSING ATTACHMENT BOLTS
| HORIZONTAL ADJUSTMENT !

FROM TOF

Figure 350—Landing Light Adjustment
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(b) REMOVING WING FLAP CONTROL
VALVE.—Remove left rear wing fillec for access. Then dis-
connect lines and linkagt: and remove the two bols.

fc) REPLACEMENTS-WING FLAP CONTROL
VALVE.—When replacing cartridges, be careful not to dam-
age the seal rings. All cartridges are interchangeable,

() INSTALLING WING FLAF CONTROL
VALVE.—Be sure valve is correcely adjusted and tested be-
fore installation. Artach valve with two boles, connece lines,
and connect and adjusrt the conrrol linkage,

(e) TESTING AND ADJUSTING WING FLAP
CONTROL VALVE.

I. With adjusting screws backed off, apply 2000
pounds per square inch pressure at pressure port. Check
for external leaks and cylinder pore leaks.

2. Ser thermal relief valve to relieve ar 1400 o
1600 pounds per square inch pressure,

3. Apply 1200 pounds per square inch pressure
at cylinder and pressure ports simultaneously. Adjusc set-
screws on one side so that lever is at an angle of approxi-
martely 90 degrees to body of valve, and just touching pop-
pets. Adjust other side to 002 clearance berween setscrews
and poppets with valve in neurral.

4. Apply flow of 2 gpm at pressure port. Wich
valve 1n neutral, there should be no flow at either cylinder
port. Check flow from either cylinder port by alternacing
movement of lever,

(4) WING FLAP OPERATING STRUT. (See figures
332 and 333.)

(a) DESCRIPTION —The flap operating strur is
conventional in design and funcrion. The scrut piston is con-
nected directdy 1o the Hap torque rod acruating bellerank,
lowering the flaps on the extension and raising them on
the retraction stroke. The flap strur is mounted on the righe-
hand side under the radio shelf aft of the flap torque rod.
Pressure flows to the strur are regulated by the selector valve,

(b) REMOVING WING FLAP OPERATING
STRUT.—Remove the righe rear wing fillet for access. Then
disconnect lines and linkage and remove the attaching boles.

fe) INSTALLING WING FLAP OPERATING
STRUT.—Thoroughly test the strut before installation. To
install, attach with bolts, and connect lines and linkage,

(d) TESTING AND ADJUSTING WING FLAP
OPERATING STRUT. (Refer to paragraph
19. &. (4) (d) in this section.)

g. MISCELLANEOUS HYDRAULIC UNITS,
(1) HYDRAULIC 5YSTEM CHECK VALVES. (See
figure 335.)—5tandard one-way check valves at various points
of the system permit flow in one direction only. When in-
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stalling check valves, make sure the arrow showing flow di-
rection 15 in the righr direction for the free flow desired,

(2) HYDRAULIC SYSTEM RESTRICTOR VALVES,
(See figure 336.)—Restrictor valves provide a fixed rescricred
two-way flow. The faster flow is always toward the hexagonal
end. When the flow is toward the hexagonal end, the plunger
is forced in thar direction far enough o uncover the holes in
the plunger, allowing the larger amount of oil to flow, When
flow is in the opposite direction the plunger is forced to move
back, covering up the holes and restricring the flow in thar
direction,

(3} HYDRAULIC SYSTEM PRESSURE SNUBBER,
(See fipure 327.)—The line which interconnects the system
with the hydraulic pressure gage on the pilot’s instrument
subpanel is equipped with a snubber to dampen the oscilla-
tions of the gage needle caused by shocks within the sys-
tem and pulsations from the engine-driven purnp. The saub-
ber consists of an orifice and a floating plunger, which, be-
ing free to move abour within the chamber, overcomes the
oscillations in the pressure line by failing to synchronize with
the impulses.

(4) HYDRAULIC SYSTEM DISCONNECT COU-
PLINGS. (See figurer 338 and 339.)—Self-sealing couplings
at the firewall make it possible to disconnect and reconnect
the hydraulic suction and pressure lines serving the engine-
driven pump withour losing fluid or allowing air into the

Jsystem. The disconnect couplings are used in connection

with a ground rest stand, and for removing the complete en-
gine section from the fuselage. The coupling consists of rwo
halves connected by a nur. Unscrewing the nut automarically
closes the valves as the action of springs forces them to sear
against the apertures of the coupling halves. Tighrening the
nut forces the halves together to overcome the tension of
springs in such a manner that when the nur is drawn com-
pletely tight, an internal aperture equaling the cross section
of the connecting lines is obtained.

20. ELECTRICAL S5YSTEM.

a. GENERAL DESCRIPTION.—The electrical system is
of the 24-vole, single-wire, direct-current type, powered by a
100-ampere engine-driven generator system. A 24-volt stor-
age battery supplies current when the generator system is in-
operative or when generator outpuc is less than 26.5 volrs.
An AC. inverter provides 400-cycle, 26-volr alternating cur-
rent for remote-compass operation. The merallic structure of
the airplane serves as a ground, and a static ground wire is
attached to the botrom of the fuselage aft of the tail wheel.
Most of the wiring is in open bundles, supported by clips and
protected by tubing, The ignition wiring is shielded in flex-
ible conduir supported by the ignition harness. On later air-
planes, certain electrical units have shielded wiring to cut
down the amount of radio intecference. All circuits are pro-
tected by either circuir breakers or circuit-breaker switches.
Wiring diagrams are at the end of this paragraph.
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desired position. (See figure 350.) Then tighten the three at-
taching bolts. An adjustment of 6 degrees in either direction
can be made.

2, VERTICAL ADJUSTMENT.—Loosen the
locknut on the bolr on the base bracket, and turn the bolt in
or out for the desired vertical adjustment. Then tighten the
locknut securely. '

fe) ADJUSTING LANDING LIGHT SAFETY
SWITCH.— Afrer adjustment of the landing light, be sure to
check that the toggle safety switch cuts out when the lighe is
pushed into the retracted position. Adjust the safery switch
as follows:

1. Loosen the two bolts which hold the switch o
the base bracket. [ See figure 330.)

2, Move the switch up or down in the mounting
holes and measure *: inch from the top of the cam to the
point where the toggle lever contacts the cam. Make this
adjustment with the light in the down position,

3. Hold the switch to prevent its moving, and
righten the mounting bolts.

4. Check the operation of the switch again afrer
the adjustment has been made.

(2) POSITION LIGHTS.—A Type A-8 colored light 1s
mounted on the outer edge of each wing tip. Weatherproof
tinted lenses are used, red on the left wing and green on the
right wing. A Type D-1 white position or rudder light is on
the trailing edge of the rudder. This light, as well as the wing
lights, is on a separate circuit and is controlled by an indi-
vidual swirch. Each switch permits operation ar two light
intensities. With wing light switch on "piM,” current flows
through a 15.ohm, 20-watet resistor, reducing the brilliancy
of the lamp. In "DIM,” the rudder light switch places a 125-
ohm, 20-watt resistor in series with the light. As the airplane
is equipped with a remote compass, the left wing tip position
light is insulated from ground, the current passing through a
twisted pair of wires to reduce the magnetic influence on the
remote COmMpass.

(3) RECOGNITION LIGHTS.—Early airplanes are
equipped with four recognition lights: a white lamp
(AN3097-2) on top of the fuselage afr of the enclosure, and
a red (AN3096-5), a green (AN3096), and an amber
(AN3096-4) lamp grouped together on the underside of the
right wing near the tip. A bank of four B-9A control
swirches are on the control panel above the right switch
panel. The lamps can be set to burn continuously, or to flash
off and on by means of a Type 8586 keying switch mounted
in a box just above the right switch panel. On later airplanes,
the upper recognition light, control switch, and the wiring
are deleted.

CAUTION
While the airplane is on the ground, do not permit
the lights to burn for any length of time, as the
heat will seriously damage the lens.

(4) COCKPIT LIGHTS.—A Type A-7 cockpir light
which incorporates a built-in switch at each light assembly
is installed on each side of the cockpir; the lights’ brilliancy
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is controlled by a Type E-1, 200-chm 25-wartt rheostat on
the front switch panel.

(5) INSTRUMENT LIGHTS —A Type C-3 lamp as-
sembly on each side of the instrument panel shroud provides
invisible and controlled visible light, selected by rotation of
the lamp lens housing. The rheostats controlling these lights
are mounted on the lefe and right switch panels, and are
marked "FLUOR LIGHT."

f. LANDING GEAR WARNING SYSTEM ( Early
Airplanes).

(1) DESCRIPTION.—The landing gear position indi-
cating system consists of four microswitches, connected in
parallel, and an indicater light connected through a throctle
microswitch connected in parallel with a fairing door micro-
switch. This system indicates the position of the main gear
(up or down and locked) when the throtdle is retarded. The
switches are located as follows:

(a) Two switches, a Type WZ-TRQIT and a Type
Y 2-TRQIT, adjacent to each main gear.

(B) One switch, Type WZ-7TRQIT, mounted on a
bracket 1o the main gear fairing door timing valve.

e} One switch, Type YZ-2RQI1T, mounred directly
under the thrortle quadrant and operated by the thrortle
lever. (See figure 351.)

fd) A push-burton rest switch connected to the red
jeweled signal light is used to test the condition of the lamp.
These two units are mounted side by side on the left side of
the inscrument panel,

{2) ADJUSTING THE THROTTLE WARNING
SWITCH (Early Airplanes).

{a) Run engine up to a manifold pressure of 22 in.
Hg at an rpm of from 2300 1o 2500 with propeller pitch
control in "FULL INCREASE RPM.” Mark this throttle setting
on rhe quadrant.

(b) Cut the engine and set throttle at the mark on
the quadrant.

fc) Hold in one of the main gear microswitches on
either landing gear.

Mote
Wheel fairing doors must be closed,

If an extra man is not available to assist with this adjust-
ment, place 2 wad of cloth against the switch plunger so it
will remain in while making the throttle switch adjustment.
This procedure 15 not necessary if airplane 1s on jacks and
gear can be retracted.

(d) Slightly loosen both the mounting screws so
switch will move fore and aft in its slotted mounting hole.
(See figure 351.)

fe) Turn the battt‘ry-discnnnfr:t switch "on." Move
throctle switch against the cam on throttle rod until the Jand-
ing gear position indicator light burns, Tighten the mount-
INg SCrews.
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b, ELECTRICAL SYSTEM TROUBLE SHOOTING.—

Before removing an elecerical unic believed o be defective,
check the voleage at the unit. If the volimeter indicates 24
volts, the unit is probably defective and should be repaired or
replaced with a unit which has been tested and 15 known to
be in operating condition. If the voltmeter shows no indica-

tion ar the unit, check the wiring from the unit to the power

SOurce.

pPower.

WARNING

In trouble shooting an electrical circuir, it is nec-
essary in most cases to remove various plugs and
terminal box covers to make the circuit accessible.
Extreme care must be taken in testing wich plugs
and covers removed, as "live” points are thus ex-
posed. Whenever such testing is necessary, remove
all power from the circuir, make necessary circuit
changes or meter connections, and then apply the

TROUBLE

PROBABLE CAUSE

REMEDY

BATTERY

Electrolyte consistently
below top of plates.

Leakage.

Boiling over because of high generator
voltage.

Seal case or replace battery.

Adjust or replace voltage regulater.

Freezing.

Exposure to low lemperature and not
properly charged. Specific gravity of
electrolyte too low.,

Thaw slowly in a warm room. Recharge.

Loss of capacity.

Loss of electrolyte,

Low temperature.,

High discharge.

Overcharging for long periods,

Internal short circuits.
Length of service.

Seal case or replace battery,
Thaw in warm room. Recharge battery.
Replace battery.

Replace battery or adjust or replace voltage
requlator, if necessary.

Replace battery.
Replace battery.

Battery discharged.

Loss of capacity.

Reverse-current relay’ improperly
adjusted.

Load left on or external short.
Voltage regulator improperly adjusted.

(See preceding “trouble.”)
Readjust relay.

Check switches and wiring.
Adijust regulator.

Reversal of polarity.

Battery charged in wrong direction.

Replace battery or recharge with proper
pelarity.

GENERATOR

Generator operating within
rated speed range, but volt-
age output low or erratic(or
excessive sparking at gen-
erator brushes),

Voltage regulator improperly adjusted.
Voltage regulator inoperative,

Grounded or open field coil.

If the voltage is only two valts, the gen-
erator is operating on residual magne-
tism.

Loose or high-resistance electrical
connections.

Brushes excessively worn.

Brushes binding in the brush boxes.
Excessive side play of brushes in brush
boxes.

Brushes not properly seated.
Low brush spring tension.

Adijust regulator.
Replace regulator.

Replace entire yoke assembly or generator,

Clean and tighten any loose or high-resist-
ance connections.

Clean and tighten all electrical connections.
Rﬂplnce brushes.
Clean brushes and brush boxes,

Replace the brushes.

Reseat or replace brushes.
Replace spring if necessary.
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THROTTLE
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Figure 351—Throttle Switch Adjustment

(f) Work the throtde back and forth across the mark
on the quadrant. At the same time observe thar indicator
light burns during the time the thrortle crosses the mark on
the quadrant, to full closed position. When throttle passes
the mark toward full on position, the light must go off.

(g} Turn the battery-disconnect switch "OFE.”

CAUTION
YWhen the adjustment is completed, remove the
cloth holding the main gear switch in. If cloth is
not remaved, the landing gear warning system will
be inoperative while the airplane is in flight.

i. LANDING GEAR WARNING SYSTEM (Late
Airplanes).

(1) DESCRIFTIOM.—The landing gear warning sys-
tem on late airplanes differs from the system used in early
airplanes in thar a warning horn is urilized in addition 1o the
red light o indicate a wheels-up landing when the throtle
i5 retarded below minimum cruising. A green light is added
to indicate a safe landing condition. The system consists of
the following:

(@) A greenand a red indicator light adjacent to each
other on the left instrument subpanel.

(&) Two A-25K, 50-ohm resistors, which complete
the green light circuit to ground and at the same time protect
the landing gear strur and lockpin swirches from shorting
28 volrs 1o ground.

(e} A Type ]J-2 warning horn on the upper left fuse-
lage just afc of the rear armor plare.

(d) An NA-1015-24 warning horn cut-out relay on
the upper lefr-hand fuselage frame ae station 155,

fe) A No. 9-A warning horn cut-out switch in the
pilot's front switch panel.

(f) Two Type WZ-TRQIT SPST. N.C. switches,
each operated by a main gear scrut acruating rod.

(g) Two Type YZ.TROQIT SPST. N.O. switches,
each operated by a main gear down-lockpin acruating rod.

(h) Two Type BZ-7TRQIT SP.DT. N.C. switches,
each operared by a main gear fairing door.

(#) One Type DB-RH1 DPD.T. switch, operated
by the throttle lever.

(2) OPERATION.—The lights and warning horn op-
erare as follows:

(@) Green light off, red light off, horn silent: pear up
and locked, throtde forward beyond minimum cruising
power, fairing doors closed,

(b) Green light off, red light on, horn sounding:
gear up and locked, throttle retarded below minimum cruis-
ing power, fairing doors closed.

(¢) Green light off, red light on, horn silent: gear
not in up-locked or down-locked positions (regardless of
throtle position ), and/or fairing doors open.
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TROUBLE

PROBABLE CAUSE

REMEDY

I:.‘I'ir'l",.-I coammuiator.
Scored or pitted commutator,

Shorted or open armature coils.
Incorrect wiring.

Clean with a cloth maistened in Varsal or un-
doped gasoline,

Replace generator, change armature, or turn
down commutator in lathe,

Replace generator.
Rewire.

Generator operating within
rated speed range but volt-
meter indicates zero.

Loose or high-resistance field coil as-
sembly terminals.

Wiring not properly connected.

Grounded or open field coil assembly.
Generator field demagnetized.

Clean and tighten terminals,

Rewire.

Replace yoke assembly or replace generator.
Flash the field.

Generator operates within
rated speed range with line
switch closed, but system
ammeter indicates low or
no ouwtput.

Improper operation of reverse-current
relay.

Incorrect wiring.

Generator field demagnetized.
Burned-out ammeter.

Readjust or replace relay.

Rewire.
Flash field.
Replace ammeter,

Generator operating within
rated speed range but sys-
tem ammeter reads off scale
in the wrong direction.

Ammeter circuit reversed.

Rewire,

System ammeter fluctuates
excessively when indicating
full rated load.

Generating system is overloaded.

Improper operation of voltage
regulator.

Mote

Since generated voltage is held at
an almost constant value, the cur-
rent output depends entirely upon
the condition of the battery and
the amount of external load. When
the battery is fully charged ond
there is no load on the system, lit-
tle or no current will flow between
generator and battery.

Relieve overload.

Readjust or replace.

GENERAL ELECTRIC REVERSE-CURRENT RELAY

Contacts will not close.

Mo generator cutput,
Resistor open.

Small contacts will not moke contact
when closed.

Small terminals shorted.
Ceils damaged.

Cpen circuit between generator and
switch.

Generator polarity reversed.
P .’.fﬁ";_r :

Check voltage requlator and generator.
Replace resistor.

Readjust.

Rewire,
Replace relay.

Rewire.

Flash field.
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Figure 352—Adjusting Main Gear Actuating Rod
Switch

(d) Green light on, red light off, horn silent: gear
down and locked (regardless of chrotele or {;:iring door posi-
aon), and doors closed,

Note
The horn can be silenced either by advancing the
throttle, or pressing the warning horn cutourt
switch button on the front switch panel. The hold-
ing coil in the relay will keep the circuit open to
the horn uncil the throtde 15 advanced or the land-
ing gear 1s extended.,

(3) ADJUSTING THROTTLE WARNING
SWITCH (lLate Airplanes).

(@) Run engine up to a manifold pressure of 22 in.
Hg with propeller pitch control in “FULL INCREASE RPM."
Mark this throttle setring on the quadrant,

- ; ¥
{h) Cur the engine and set throtele ar the marked
sercing on the quadrant.

(¢) Have an assistant hold in one of the down-
lockpin microswitches on either landing gear. If a man is not
available, wad cloth against the microswitch plunger to hold
I 1n.

Note
This procedure is not necessary if airplane is on
jacks and the gear can be retracred.

(d) Close the landing gear fairing doaors.

(e) Either turn "oN" the battery-disconnect switch,
or connect an external source of power to the airplane.

(f) Loosen locknur on the microswitch plunger
(figure 351) and screw the plunger against the throtele lever
cam until the swirch clicks: the horn will blow and the red

RESTRICTED
AN 01-60JE-2

Figure 353—Adjusting Main Gear Down-lock Pesition
Switch

light will burn. Tighten the locknut securely afrer adjust-
meat,

(g) Work the thrortle back and forth across the mark
on the quadrant, and check thar red landing gear warning
light burns and the horn sounds while the thrortle is any-
where berween the mark on the quadrant and the full closed
position, When throttle passes the mark approximarely !4
inch, measured along guard plate, roward full on position,
the light musr go our and the horn must be silenced.

(b} Turn "OFF" the battery-disconnect switch, or
disconnect the external source of power from the airplane.
CAUTION
If a cloth wad was used to hold in the down- .

lockpin switch, remove it

(4) ADJUSTING THE MAIN GEAR STRUT AC-
TUATING ROD SWITCH. (See fipure 352.)

{a) Jack the airplane so landing gear may be oper-
ated.

(b} Disconnect shock scrut fairing.
(c) Loosen the switch operating screw locknur.

(e} With the gear in the down and locked position,
adjust the switch so there will be *-inch clearance berween
the face of the plunger and the surface of the box. Lock the
adjusting screw in place.

() Turn "OoN" battery-disconnect switch, or connect
an external power supply o the airplane.

(f}) With the gear up and locked, retard the throctle
and check thar the landing gear warning lighe burns,
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TROUBLE

PROBABLE CAUSE

REMEDY

Contacts will not open.

Smuall contacts sticking.
Moisture between small contacts.

Increase gop.
Clean and dry.

LEECE-NEVILLE REVERSE-CURRENT RELAY

Relay will not adjust
preperly.

Battery circuit open. Mo load. Battery
terminals loose or corroded.
Coil damaged.

Resistor open or disconnected.

Clean and tighten.

Replace relay.
Replace resistor.

OIL DILUTION SOLENOID

Solencid inoperative.

Defective coil.

No power to coil due to defective switch
or wiring.

Mot grounded.

Replace sclenoid.

Replace switch or rewire circuit,

Ground,

BATTERY-DISCONNECT SOLENOID

Solenoid inoperative.

Mo power to coil due to defective switch
or wiring.

Defective coil.

Plunger binding.

Mot grounded.

Replace switch or rewire circuit.

Replace solenoid.

Remove and wash plunger and housing
with carbon tetrachloride. Change spring

comprassion only as a last resort.
Ground.

Intermittent operation.

Plunger binding.
Loose electrical connection.

Badly burned points.

See remedy under “Solenoid inoperative.”
Clean and tighten electrical connections.
Dress points or replace unit.

SUPERCHARGER ANEROID SWITCH

Supercharger will not shift
to "‘high” blower. No indi-
cation on high blower warn-
ing light.

Supercharger solenoid defective.

Open circuit breaker,

Warning light burned out.

Defective control switch; stays in “low”
position,

Aneroid switch defective or out of cali-
bration.

Broken wire to solenoid.

Replace.

Reset circuit breaker.

Replace.
Replace switch.

Remave and recalibrate or replace.

Repair.

RADIATOR AIR OUTLET FLAP ACTUATOR

Actuator will not operate.

MNo voltage at unit.

Motor burned out, due to:

(1) Brake stuck closed.

(2) Jamming of follow-up screw, or
jack-screw.

(3) Cam passing limit switch, due to
brake stuck open.

Driving gears stripped.

Correct external wiring to connector plug.
Remove actuator for overhaul. Replace with
new unit.

Replace actuator,
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TROUBLE

PROBABLE CAUSE

REMEDY

Actuator cperation not
stable; hunting occurs.

Broken spring in thermostat switch
assembly.

Too little clearance between thermo-
stat switch points,

Follow-up screw inserted with insuffi-
cient clearance.

Replace actuator.
Replace actuator.

Replace actuator.

Radiator flap fully open or
fully closed, and will not re-
turn automatically.

Motor limit switch is breaking before
relay limit switch.

Cam has passed limit switch due to re-
versed motor leads, or motor brake
sticking open.

Jackscrew improperly located during
installation.

Jackscrew jammed due to improper po-
sition of follow-up screw.

Automatic operation can be temporarily re-
stored by turning cockpit switch “OFF” and
then to monual position for opposite direc-
tien. For permanent remedy, remave unit for
overhaul.

Remove for overhaul.

Properly locate jockscrew, Make sure mao-
tor was not damaged by continued attempts
at operation after jamming.

Remove unit for overhaul,

Actuator will not respond

properly to operation of
cockpit switch.

Wiring between cockpit control switch
and actuator reversed.

Plug forced into socket in wrong
position.

Correct wiring in accord with airplane wiring
diagram.

Install plug correctly.

Power of motor reduced.

Badly worn brushes.

Replace the brushes.

Motor drags. Brake discs
overheat. Binder on cork
brake disc loose.

Too close on adjustment between the
rotating and stationary disc, allowing
them to contact.

Toeo much end play in motor shaft.

Mot enough motor shaft end play.

Too much spacing between the motor
discs preventing, under some condi-
tions, the brake from disengaging when
control calls for running.

Remove unit for overhaul.

Remove unit for overhaoul,
Remove unit for overhaul.
Remaove unit for ovarhaul.

Excessive sparking at the
commutator with excessive
brush wear.

Arrows on motor misaligned.

Grease in motor.

Remove unit for overhaul.

Relay chatters on all loads.

Broken interrupter switch contact loop
strips.

Relay armature is bent, not making con-
tact on all four bracket tangs.

Remove unit from airplane for overhaul.

Replace unit.

Unit operates satisfactorily
at low or medium loads but
chatters two or three times
at maximum load before
jackscrew shaft makes a full
turn.

Cam on interrupter switch worn, or in-
terrupter switch operating lever bent.

Replace actuator and overhaul.

Coolant radiator flap par-
tially cioses (oil, partially
eopens) and then jams.

Pin loose or missing from jockscrew dust
guard.

FE

Replace pin.
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(b) REMOVING BATTERY.

1. Remove the cockpit enclosure for access.

2. Turn wheel on quick-disconnect battery plug
counterclockwise until the unit is disconnected from the
battery; lay unit aside.

3. Disconnect battery vent hoses from battery.
4. Free tie-down rods from slots in battery cover.

5. Remove the battery. A second man should assist
in this operation.

(¢) INSTALLING BATTERY.

1. Make certain che battery is fully charged and
that there is a ¥i-inch thick sponge rubber gasker berween
the battery lid and the battery; the gasket prevents any acid
accumulated on top of the battery from leaking into the
interior of the airplane.

2. Position the batrery and install the tie-down
rods in the slots in the battery cover. Snap down cam snaps
and check for a tight fir. If necessary, release cam snaps and
adjust for proper fit.

1. Connect wires to bactery terminals and install
the bartery terminal box cover or, in the case of the quick-
disconnect plug, position the plug and turn the wheel
clockwise until 1t 15 snug.

4. Connect the batrery vent lines to the bartery
VEnts.

(d) CHARGING BATTERY THROUGH EX-
TERNAL POWER SOCKET.—A battery with a specific
graviry of 1.240 or lower must be removed and recharged.
However, if the specific gravity is only a licde low, 10 15
possible to recharge the battery in the airplane through
the external power socker as follows:

1. Connect a portable motor-driven generator with
a 28 to 285 direct-current voltage outpur to the excernal
power socket.

2, Turn "OoN" the batery-disconnect switches.
See that all other electrical switches are "OFF.”

Note

As there is no individual switch for the inverter,
it will run, withour ill effects, while the battery is

being recharged.

3, Start the mortor generator and check its out-
put for 28 volts. Take hydrometer readings at intervals.

fe) BATTERY VENTING AND DRAINING
PROVISIONS —The battery is vented by an intake rubber
tube installed in the front scoop and connected to one
battery vent. Another tube extends from the opposite bat-
tery vent to a small jar jusc afr of the battery, known as a
sump, which contains a pad that has been treated with a so-
lution of trisodium phosphate to neucralize any acid that
spills over from the battery. From the jar, a tube carries
the gases overboard through an opening on the right
underside of the fuselage.
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(f) REPLACING BATTERY SUMP PAD.

1. Remove the two wing nuts on plate holding rhe
jar in place. Pur the plate aside, and remove “he jar.

2. Saturate a sponge or an inch-thick felt pad
with a saturated solution of trisodium phosphate thar has
been boiled and allowed to cool.

CAUTION

Use only enough solution to saturate the pad. Any
excess solution may flow into the vent line when
the airplane is in a vertical or inverted position.

3. Place the sponge in the bottom of the jar.

4, Reinstall the jar and plate, righten the wing
boles securely.

(2) GENERATOR SYSTEM.

(@) DESCRIPTION.—An engine-driven generator
supplies the primary source of power for the electrical
system when the engine is operating under normal condi-
tions, and also charges the battery. Charging current is sup-
plied through the reverse-current relay which is actuated
by the generator-disconnect switch on the right switch
panel. A voltage regulator keeps the charging potential
berween 27.5 and 28.5 volts. An ammeter mounted on the
right swirch panel indicates the current ourpur of rhe gen-
Erator.

(b) GENERATOR.

I. DESCRIPTION.—A Type O-4, 28.5-volt, 100-
ampere lefr-hand rotation generator is mounted on the left
side of the engine. Rammed air from the front of the
engine is directed through a blast tube to the generator for
cooling. A stud-type terminal block 45 mounted on the
generator; a small boot tied around the block keeps out
moisture.

2., REMOVING GENERATOR.

a. Remove the upper and lower left engine
cowling for access to the generator.

b. Remove the three wires from the terminal
block.

c. Remove the blast tube from the air spout
on the generaror.

d. Remove the nuts on the mountng studs
and remove the generator.

3. MEASURING GENERATOR BRUSH
TENSION.

a. Remove the front head cover for access to
the brushes and brush springs.

b. Hook a spring scale underneath each spring,
and lift the end of the spring 's inch above the brush box.
(See frgure 341.) If the tension does not measure berween
56 and G4 ounces, send the generator to the overhaul shop
as this adjustment requires disassembly of the generator.
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Figure 341 —Measuring Generator Brush Tension

Mote

The brush spring should bear centrally on the top
of the brushes to ensure full brush conrace with the
face of the commutator.

4. CLEANING GENERATOR BRUSH BOXES.
—[f the brushes are not less than 2 inch in length bur are
binding in the brush boxes, remove and clean the brushes
and brush boxes with a cloth moistened with unleaded
gasoline or any other suitable solvent. Do not ure carbon
tetrachloride, rince its use will result in rapid brush wear,

The brushes should fir freely with no excessive side play.
5. REPLACING GENERATOR BRUSHES.

(See fignure 342.)

1. Remove the front head cover for access to
the brushes.

b. If the brushes are ‘2 inch or less in length,
replace them, making sure that the brush leads are not
rwisted and char all connections are clean and right,

c. Reinsrall the front head cover, Install pen-
erator on the airplane.

d. The new brushes must be seated to at least
75 percent of the contact surface by running the generator
woinout load (with the generator-disconnect switch "OFF")
for at least 15 minutes during the engine warm-up period

CAUTION
Do not use abrasives of any kind in seating the
brushes.

6. INSTALLING GENERATOR.

a. Make sure the engine pad and the genera-
tor Hange are free from oil and dirt, and that the gaskot
or seal is dry and in good condition.

Section 1Y
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b. Position the generator on the mounting
studs and tighten the nuts securely.

¢. Connect the air blast tube to the air spour
on the generator,

d. Install the wires to the terminal block on the
EEHETHE[']['.

7. FLASHING GENERATOR FIELD.

a. Make sure the hatter}-'-disc{mnu-::t switch 15
"oFF,” and that no external power is connecred to the
airplane.

b. Remove the cover on the generator con-
trol panel for access to regulator and reverse-current relay.

c. Remove the voltage regulator from the
mounting base.

d. Connect a piece of No. 14 or heavier wire be-
rween the "BAT” rerminal on the reverse-current relay and
rerminal "A" on the voltage regulator mounring base,

e. Connect a test voltmeter between the "B”
terminal on the voltage regulator and ground.

f. Turn "OFF" the generator-disconnect switch
and run the engine ac 1800 rpm,

g. With the engine running, open and close the
battery-disconnect switch a few times and note if a vole
age is obtained on the volimeter. If no voltage is obrained,
the generator is faulty and should be replaced. Stop engine.

h. Be sure battery-disconnect swirtch 1s "OFF",
then remove the jumper wire.

i. Replace the voltage regulator, and check if
voltage is still indicated on the voltmeter.

j. If a generator repeatedly loses its residual

magnetism, replace with a new generator,

CAUTION

Do not, under any conditions, flash the generator
by manually closing the relay contacts.

Figure 342—Replacing Generator Brushes
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fe) YVOLTAGE REGULATOR.

1. DESCRIPTION.—A voltage regulator, of either
the contact finger or carbon pile rype, is mounted 1n the
generatar control box. The regulator automarically mainrains
the electrical system at between 27.5 and 285 wvols re.
gardless of variations in the speed of the generator and
conditions of varying clectrical loads, by controlling the
amount of resistance inserted into the field circuir of the
EENerator.

2. REMOVING VOLTAGE REGULATOR.

a. Remove the cover of the generator control

box.

b. Lift out the regulator while pulling the hold-
down springs away from the base plate,

CAUTION
Handle volrage regulator with care.

3. INSTALLING VOLTAGE REGULATOR.

a. Inspect the volage regulator for general
condition and make sure there are no broken wires. Handle
the valtage rﬂgﬂfﬂur with care.

h-‘\-' H

b. Remove the lid of the generator control

box.

¢. Place the regularor on the mounting, and
slip the hold-down ear on the unit o the slotred lugs
on the base.

d. Snap the hold-down springs over the base
plate of the rr:gufntclr_

e. Replace the cover on the generator control
box.

4. ADJUSTING VOLTAGE REGULATOR.—
The precision-rype voltmeter used for this adjustment muse
be handled carefully. If a precision-type veltmerer is not
available, a Type B-1 meter may be used, but only after
it has been checked with a precision meter. Satsfactory
temporary operation may be had by checking the meter at
28 wvalrs. Proceed as follows;

a. Remove the regulator, inspect for general
condition, and see that there are no broken wires,

b. Turn "OFF" generator switch.

¢. Connect negative side of voltmeter to ground
or structure of the airplane, and the positive side o the "B”
rerminal of the voltage regulator.

d. Srart engine and permit it to reach proper
operating temperarure; then gradually increase rpm to
1800. Valtmeter should then read 28 volts. If it does not,
adjust voltage regulator by rurning rhe adjusting screw
or knob figure 343) 1o the righe to increase voltage, or to
the left to decrease voltage.

WARNING

Throttle the engine to 650 or 700 rpm when
making the adjustment; then be sure to step away
when engine is run up to 1800 rpm so as o avoid
Figure 343—Voltage Regulator Adjustment injury by the propeller,
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FIREWALL

N
102 B /’_\

|
TACHOMETER 71 C TACHOMETER |
GENERATOR INDICATOR ,."I

|

9 3 & v

SN

APPLICABLE TO AAFIL-~I3253 T
AAFQF-15752, AND AAF44-1}/53
TO AAFG&E-tPSS5F AFRPLANES

(L ES-E RS B 1]

Figure 346—Tochometer Wiring Diagram

DR T4 T4 4

LAMNDING LIGHT

n[i#— 169 223—;\*;55
L ANDING
SAFETY SWITCH

AP yCARLE TO AAFgg- 13253 T
LAFQG -y 5750 AND A4F 34 -3

TE AAFGH-12582 AIFPLANES,

T ’Zo— 163 —

I65—8—I164
LIGHT

FUSELAGE
TERMINAL BLOCK

— T

LEFT PANEL

28.5 V. BUS
.

BN
FPOWER PAMEL

Figure 367 —Landing Light Wiring Diagram

L.H. LEFT PANEL

FUS. TERM. BLOGK

FLUOQRESCENT
LIGHT

RIGHT SWITCH PANEL

SHIELD

RHEOSTAT

| T

170

NOTE: it
ON LATER AIRPLANES
WIRE £ 17! CONNECTS
DIRECT TO TERMINAL
ON RN SWITGH PANEL

APPLICABLE TO AAF44-
I3233 TO AAF44-(573E,

i

AND AAFS4-/11533 TO
AAFS4-12552 AIRPLANES

285 V. BUS

RHEQSTAT

SHIELD ———

RH

FLUORESCENT
LIGHT

139 =g

fu
ln ek el - g
bl B

100 - BAR

Figure 368—Fluorescent Light Wiring Diagram
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Paragraph 20 AN 01-60JE-2
TROUBLE PROBABLE CAUSE REMEDY

Temperature range
increases.

Too much clearance between thermo-

stat switch points.

Replace unit.

Temperature range slightly
too high or too low.

Slight misadjustment of thermostat
position.

Readjust temperature adjustment screw by
means of access hele in actuater dust cover.

Temperature range much
too high or too low.

Misalignment of follow-up screw.

Replace unit.

Actuator responds to man-
val control, but with switch
in “AUTOMATIC,” radiator
flap stays closed.

Leak in diastat.

Drain coolant or oil system and replace dia-
stat (tempercture-sensitive) assembly.

Noisy gear operation.

Serews holding gear box housing not

safetied, and working loose.

Tighten and safety screws; check unit for
proper cperation.

Actuator fails at low outside
temperatures (high alti-
tude), but works properly

in ground operation.

Binding due to unequal shrinkage of

housing and internal parts.

Replace unit and overhaul.

¢. ELECTRICAL POWER SOURCES

(1) BATTERY.

fa) DESCRIPTION.—A 24-volt, 34 ampere-hour,
AN3150 battery is mounted on the radio shelf afr of the
command radio equipment. (See figure 340.) The battery
powers the electrical system when the generator is not oper-

ating or when the generator output is insufhicient to close

the reverse-current relay. A Type B-4 solenoid swiich,
mounted on the right side of rthe fuselage alongside of the

battery, is connected between the battery and the electrical
system. This solenoid switch is controlled by a bartery-
disconnect ‘switch on the right switch panel and is not
safetied through the ignition switch.

1. Type O-4 Generator 27. Landing Light Safety Switch

2. Left-hand Magneto 28. Left Wing Position Lights

3. Supercharger Solenoid 29. Remote-reading Compass ( Transmitter)
4. Type 840 Eclipse Starter 30. Gun Solenoid

5. Right-hand Magneto 31. Left Landing Gear Switch Box

5. Booster Coil Junction Box 32. Landing Light

7. Ol Dilution Solenocid 33, GSAP Camera

8. Generator Control Panel 34. Barery-disconnect Solenoid

9. Ignition Harness 35. Fuel Booster Pumps

10. Supercharger Aneroid 36. Pitor Head Heater

11. Tachometer Generator (Type AN5531-1)  37. Recognition Lights

12. ANST30-6 Remote-reading Compass 38. R-4310 Oil Scoop Actuator

13. Carburetor Air Temperature Indicator 39. External Power Sockert

14. Throtule Switch 4(. Battery

15. Armament Control Panel 41. R-4250 Coolant Scoop Actuator
16. Pilot's Front Switch Box 42. Recognition Light

17. K-14 Gun Sight Lamp 43. Bartery Sump

18. Type -5 Fluorescent Light 44. Rudder Light or Tail Position Light
19, ANS530-1 Tachometer 45. Oil Temperature Bulb

20. ANS790-6 Coolant Gage 46. Terminal Strip
21. Left Switch Panel 47. Bomb Rack Disconnect
22. Recognition Light Keying Switch 48. Right Landing Gear Switch Box
23. Right Switch Panel 49. Coolant Temperamre Bulb

24, Cockpit Light

25%. Main Power Panel 51.

50. Right Wing Position Light

26, Signal Light Power Receptacle

KEY TO FIGURE 340

RESTRICTED
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GR- g 32

Section IV

UPPER SELECTOR SWITCH LOWER SELECTOR SWITCH
|
— —_—
A l 62 366 G o—&
— —i
164 v : c = ¢ ® NORMAL
. #
i ST h____f,\LTp ——E ® |orr
184 165 162 T EMERGENCY
| 217 I |
314 63
¢ ] ® e ¢4
54 $— 3 28.5 W
BuUS
60 B5
385
FRONT SWITCH BOX RIGHT SWITCH
BOX
56 66
313 T
B O A G 3
- = = 332 -
ig 249
— 248 & A
o 246 —l—6&T A —A R H
BOOSTER
e A NOTE' ALL WIRES REQUIRE
A —a LH. SHIELDING ON AAF44-13553 aND
SUBS AAF&4-11153 AND SUBS
BOOSTER
g B PUMP AIRPLANES .
| APPLICABLE TO AAF44-1325% TO AAF44 -1 4052,
i AND AAFS4-I53 TO AAF44-1552 AIRPLANES.
Figure 369—Fuel Booster Pumps Wiring Diogram—Early Airplanes
334 =
333 A

RIGHT SwWITGH
¥ BUS BOX -
&5 LEFT
i L ‘
iy 3z

Eo//
g8
FUS

ITZ
[ r" 33a
B, .:;'
64
£k i
i B q

L J
R
63

:\
56
H.H,

53 62
385 56
i—s:—i""i-—rm—, 66 60 = F 8
53 | ' .r”ﬂl-"us.m’—l
P ¢ B A -||H B[}GETEH':
PUMP o
FRONT SWITCH 80X h: I | g , R L
249 247 =
248 246 NOTE: ALL WIRES ARE SHIELDED TO
i PREVENT RADIO INTERFERENCE.
&
!I'- & T,
A I""_ffﬂ H. \H.
f BDUSTEH."—_-*[*

o B o
“Ln ®—p B 70 67
&9 68
- L Bln _\Puup
APPLICABLE TO AAF44-14053 TO AAFe4- . B J./’
(R R

ﬂp—{ BOOSTER,
PLUMP f=——=mm A
l\\_‘__,-*’ A J
IST52 AND AACA4-1/553 TO AAFG4-I2558 AIRPLANES

Figure 370—Fuel Booster Pumps Wiring Diagram—Later Airplanes
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TRIGGER - -
'/1 210 —m 253 ‘ / |
254 :
MOTE LOW TENSIOM WIRES ) — @
254, 258, 261, 262, 263, CONTROL STICK ]
264 AND 265 REQUIRE 209 —# £92 Tfs:f)
SHIELDING TO PREVEMT
RADIO INTERFEREMNCE I85 27!
LATER AIRPLAMNES HAVE TYPE N- 4
WIRES SHIELDED G.S.AP.
CAMERA
FROHT SWITCH ARMAMENT
ey PANEL CONTROL PANEL
4 3 2 1]
a4
e = o " | :
270 '
5 :
"y .
4 — 265 i :Ei\.
A 25| — 173 — 170 %
P 255 — ——i"-\—— 259 9
I 254 —
_.‘ 3
RIGHT SWITCH PANEL FUS. TERM.
[ : BLOCK
MOTOR 3} 264 260
HEATER |2 262 257
GROUND | | — 263 o—|in

CYER— RUN CONTROL

APPLICABLE TO AAF44-(3253 TO AAF44—14052,
AND AAFLL— 153 TO AAFST—- 11552 A/RPLANES,

e —-gd—312%

Figure 371 —Gun Camera Wiring Diagram—Early Airplanes

NOTE: LOW TENSION WIRES 28/, PEF,
263, 264, P65, 258, EEF, 280, P58 PFD
‘gg:#“ﬂ"ﬂf& e T~e o 271, 293 369, 274, AND 213 REQUIRE
' |_-2g4 SHIELDING TO PREVENT RADIO
I | ‘ INTERFERENCE
L‘H—‘ = 07 | —————y R
I % 257
222
*‘«i_* " » 260 264 o
CONTROL | L2
STICK
: ITO 289
[ 1 SHIELDED
e __i‘ S . 265 258
L 4 221 — 2RS¥ l
LI 293 L. BUS
.Q EIG'—L (: I E
209—9 iy | = \
L | Tvpe | ' [263
| N-E 2 FILTER
—+% | » ] GSAP
-_L | CAMERA 326!
2141 , 4
FRONT 185 i | I
SWITCH BOX
1T sHUNT amMETER
(REF}
APPLICABLE TO AAF84-14053
285 Vv BUS TO AAFIK-IS5752, AND AdFas
GBIl CHRT BD RIGHT SWHCH PAMNEL fHIEEY TO AdFddq-i2552
A AIRPLANES —
Figure 372—Gun Camera Wiring Diagrom—Later Airplanes
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_,,L L 210
TRIGGER

. 215
\. i 216
209
: 2?3 1||P~—2|4 213
BUTTON

{REF) CONTROL STICK : 292

FRONT SWITCH BOX

L

i

185

e

ARMAMENT CONTROL PANEL

INBOARD GUNS 'i:._-“\

CENTER GUNS CH 13
AT o \ £28.5 ¥. BUS
OUTBOARD GUNS |® _
! / RIGHT SwWITCH PANEL

FUS. TERM. |
356 355 223 STRIP 2ig 357 3158
: . —l_ 1 I 1
[J_ 302, 363 [ .
G g K Lk e T
! MAIN * * 1 :
POWER
154 353 224 PANEL 3‘?' 140 239 219 15| 152
il
329 #’/J 337
328 r’/ 336
+—— 32T ¥l 3135 +
3z 322 323 WING DISC 146 347 348

1 1 1 TERM. BLOCK

| 1
P "y - i I %
| | ] :

J APRLICABLE TO AAF44- 13253 |
J TO AAF44-14052, AND AAF44-
L L L ST TO AAFL4-11852 AIRPLANES. J \-J J

QUTBOARD CENTER INBOARD

INBOARD CENTER OUTBOARD
GUN SOLENOIDS

igp 4a-RiTAH

GUN SOLENQIDS

Figure 373—Gun Control Wiring Diagram—Early Airplanes
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B 7l (REF.
BUTTON Ell IREF.)
(REF) —-
l i . |
28.5% V BU
[REF ) WIRE [HEF.'I;) 294
l_ (REF.)
g5 20 1 !
I GEN. CONT. 368
[ 3 8% BOX (REF)
L T L.__zzz {REF)) & Sow /
293
i—214 213 |
ARMAMENT CONTROL PANEL
FRONT SWITCH BOX
R.H. SWITCH PAMEL
iga—
F& TO INB'D GUNS (REF)
o TO CENTER
g ( GUNS
‘,"—‘w./ TO OUTB'D GUNS
L
| M AIN
LY as5 223 iB2 183 | POWER
| | 1 + 3 *m l PANE L gle 357 358
(<] R W 340 K R T )
34| 339
154 L LA 224 2159 38 357
& 329 # 337 -
. e
328 o 336 -
s
B 327 -’f‘ 115 Ere
WING DISC. TERM. BLOCK
32t g2 az3a 346 347 248
C 1 ( ] ( F - (
I ,J QJ ' .tJ = = Yy -
= = = w "'-
l—' U L APPLICABLE TO AAF44-i4053 TO J * J j
OUTB'D  CENTER INB' D AAFA4- I5752, AND AAF44-11553 INB'D CEMTER ouTE'D
GUN SOLENOIDS TO AAF44- /2588 AIRPLANES. GUM SOLENOIDS
[£-1 - T AN

Figure 374—Gun Contrel Wiring Diogram—Later Airplanes
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B Y24z RIGHT SwWITCH PANEL | Hlo— 113 ——Ta)
INBOARD | | 21 - |
| @ e ® H‘ ' | | | ouTBOARD
I |
i.‘_}—zu—cllll 28.5 vV BUS | o 8
B 243—4—234 L —233— 236——L | | ij—za1 — a]
CENTER | 232 :
. . CENTER
{4 zng-—a“l: 1 zar-b—u-z-m——g |E
=T %
Bl — 281 li[P-zag—Ir A
OUTBOARD : FUSELAGE TERMINAL BLOCK |
AAF4 - (5752, AND AAF44-11153 To \
AAFed - 12558 AIRPLANES.
TOF - 3% - BET
Figure 375—Gun Heaters Wiring Diagram
ALTERNATE _
FILAMENT EwLTﬁ:H
COMBAT 131 = 137
CAMERA *—=9
SEWITCH GUNM E H=-%9
[ RHEQOSTAT SIGHT
4 285 v iT3
{ [l 8 BUS
| !
( 4
|
- 1T fe o3 — 36 APPLICABLE TO AAF44-

- ARMAMENT COMTROL
FANEL

PILOT'S FRONT
SWITCH

BOX

RIGHT SWITCH
PAMNEL

13253 TO AAF44-i575F,
AND AAF44-11153 TO
AAF44-[P35F AIRPLANES

Figure 376—Gun Sight Wiring Diagrom

22T

36l
OXYGEN

A | PRESSURE
SIGNAL
LaMP

@ 5%~ 34|

226

OXYGEN
PRESSURE — 136 ﬁ—na-—-—m
SWITGH ' 28.5V. BUS
|
L 7
A RIGHT SWITGH PANEL

AFPPLICABLE TO AAF§4-13I253
T AAFGG- JEF5Z2, AND AAFF& - 1iI53
TO AAF44-12552 ATRPLANES .

324

Figure 377—0xygen Pressure Warning Wiring Diagram
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285 V. e
BUS T _-]
. 255 '
.' b
ant—ﬁ—asr A 275 P —e2sz —ill—es3
RIGHT WING DISC. PITOT MEATER
RIGHT SWITGH PANEL
AFPPLICABLE TO AAFSF4-13853 TO
AAF44-I15752, AND AAF44-11153
TO AAF44-12552 AIRPLANES. T TR
Figure 378—Pitot Heater Wiring Diagram
T T RE L] WARNING LAMP
TEST SWITGH
LANDING GEAR E
WARMNING LIGHT . 28.5 v
&
Il
122
IT2
81
THROTTLE SWITGH s
CLOSED WHEN ‘—\_
THROTTLE IS ""“"-0—-31 '] T2
BE B4 96 95
NORMALLY - CLOSED SWITGH

RH SWITCH PANEL
OPENED B8Y FAIRING ODOOR

CONTHOL VALVE WHEMN
A B_F EF—-
ey v

FUS. TERM BLOCK
DOORS ARE CLOSED

L

MORMALLY- CLOSED SWITCH
NORMALLY - CLOSED SWITCH CPENED BY STRUT ACTU-
OPENED BY STRUT ACTU- BT BE 97 54 ATING ARM WHEN GCEAR
ATING ARM WHEN GEAR 1 J e
IS DOWN—— 15

A5 moy ———

/
r?r — 57 a5 90— 54 V/J—agq
92 / 147 | E i 44 \*—91

NORMALLY -OPEN SWITCH

NORMALLY - OPEN SWITCH
CLOSED BY DOWN-LOCK GLOSED BY DOWN-LOGK
PIN WHEN GEAR IS SHIF PIN, WHEN GEAR IS NDT?
NOT DOWN-LOCKED DOWN - LOGKED —

APPLICABLE TO AAFR4-13853 TO
AAF44-13052, AND AAF44-/I53

To AAF44-11558 AIRPLANES

L.H LDG GEAR SWITCH BOX B.H. LDG GEAR SWITCH BOX

}1-

Figure 379—Landing Gear Warning Lights Wiring Diagram—Early Airplanes
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23 — % 181 — 24 * .
218 £ WARNING HORN
CUTOUT SWITCH
> 217 By 107 > T2 —8
FRONT SWITCH BOX
= =
t +» 1 .
WARNING
16T B 59 30 359
4 @ &
Z2B.5 V. BUS
B H. T
132 133 ™ 95 97 R.H. SWITCH BOX
| T 96
= =S8
186 [T
3 ‘\l\.ﬂ | T———GREEN LIGHT GOES OUT WHEN
i 4 WIRE 86 |S HOT, BECAUSE OF
I J 2 EQUAL VOLTAGE ON EAGH
2 4 3 % SIDE OF LIGHT.
I&A _A\
|
nE 2 : 6 #
A ) % / 2
WARNING HORN . THROTTLE SWITCH CLOSED Bl B3
CUTOUT RELAY WHEN THROTTLE 15
,5_3._ RETARDED. !lﬂ l?r!E
A B ¢ D
NOTE: R.H. FAIRING DOOR
DIAGRAM SHOWS GEAR DOWN AND LOCKED, . ! DOUBLE-THROW SWITCH.
FAIRING DOORS OPEN, AND GREEN LIGHT ON. l T MOVES TO "O" WHEN
DOOR CLOSES.
B4 B5 BE BT
L.H. FAIRING DOOR DOUBLE - L o8
THROW SWITCH. MOVES TO i
0" WHEN DOOR CLOSES
a8 f— 366 o 326— > ®
L Q 0 c
NORMALLY- OPEN SWITCH, | 1
CLOSED BY DOWN LOCK ns ne
PIN WHEN GEAR 15 NOT
DOWMN - LOCKED. + 364 - 2% + R H. LOCK PIN
e o NORMALLY CLOSED SWITCH. S8 OPERATED
| OPENED BY STRUT ACTUATING | SWITCH ——
ARM WHEN GEAR IS DOWN: 4
1) [ E—
APPLICABLE TO AAF44 -
MOS3 TO AAF44-15T52,
AND AAF44-11553 T¢ h—gz—k 147 -5 144 9l
AAF44 - 12552 AIRPLANES.
G- B4 - BAE LH GEAR SWITCH BOX R H. GEAR SWITCH BOX

Figure 380—Lending Geor Warning System Wiring Diagram—Later Airplanes
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i |
T3 T
256
28.5 V. BUS 559
COCKPIT
135 LIGHT IT8
| RHEOSTAT
g —e 17 \
—e
COCKPIT 36 *= COCKPIT
LAMP LAMP
FRONT SWITCH PANEL RIGHT SWITCH PANEL
== "o -
1
- il -4|L~
L
APPLICABLE TO A4AF44.:3253 TO
INTERAIRCRAF T SIGNAL LIGHT AAFG4-15752, AND AAF44-11i53

oh b4 BED E SIGNAL LAMP SCCKET TO A4AFI4./2552 AIRFLANES.

Figure 381—Cockpit Lights and Interaircraft Signal Light Wiring Diagram

LEFT PANEL ASSEMBLY

M- - AT

Ty _-I"
a —i21—g@fj ¥ AUTO AUTO. @ 1fj@— 182—ed A
Z |
B —I76 177 8 .
COOLANT OPEN r CLOSE CLOSE 1 OPEN oIL |
nnnﬂgr:m e el H#Dﬂﬁﬂ
QUTLET OUTLET
FLAP FLAP
ACTUATOR ACTUATOR
0 —12% 24 b
E E
&, e
114 175
B uan 233
NOTE B R | 28.5 V. BUS APPLICASLE TO AAF44-
WIRES 123, 124, 174 | PANEL 13253 TO AAF44- 5752
178, IT6, IT7, ITB AND Ll i AND AAF44-11153 TO
179 ARE SHIELDED. SRR AAF44-12552 AIRPLANES.

Figure 382—0il and Coclant Actvators Wiring Diagram
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RH POWER PLANT oIL
CONN BOX 4 120 DILUTION
al SOLENOID
NE:]
FIREWALL o —
1 b o b o
b (o &9 —
28.5 V. BUS
RH
APPLICABLE TO 276 173 ‘g:rﬂ_fﬁH
AAF44-13253 TO |
AAF44-14052, AND *— 24 i'-}—
AAF44-f1i53 TO i
AAFH4-1 1552 } J
AIRPLANES. FUS. TERM,
FRONT SWITCH BOX BLOCK ow-s4-34z
Figure 383—0il Dilution Wiring Diagram—Early Airplanes
1 FRONT RIGHT SWITCH
|  SWITCH BOX PANEL
|
*—20 K | 12 28.5 V. BUS
Goa—— |
oL OIL_DILUTION |19
DILUTION SWITCH
SOLENOID {k._._J A_I
STARTER I
SWITCH — r 1%
SUPERCHARGER
CONT. SWITCH
& qil- 313.
. ] |
FLHEwALLJ ° |
181
*_ P
APPLICABLE TO AAF44-14053 TO —— 24 ®* o—
AAF44-15752, AND AAF44-1/353 |
TO AAF44- /2538 AIRPLANES.

[ R EEET T

Figure 384—0il Dilution Wiring Diagram—Later Airplanes

WHITE LIGHT AND SWITEH APPLICASLE TQ

o— 17—} 298 100 l'l' AAF§4-[3253 TO AAF44-/4052, AND AAF44-
HIS3 TO AAF44- 1552 ARPLANES, ONLY
(] - - 305
298
l 30! —
( 3029 306 v | 30— 33 A
1
3TT ? 3038 AT ——{ W 3 —fl— 34 c
173 [3:}“% 308 X 3i2—l— 315 ,n‘ i ‘
38 3T
{.. T e T g 1 !_} RIGHT WING RIGHT
i DISC WING TIP
Wy R G A oIsc
268.5 V. BUS | AMBER
& 297
APPLICABLE TO AAF34-/3253 TO
RECOGNITION LIGHT RIGHT SWITCH PANEL AAFA4-I3TIE, ANG AAF44-11153

KEYING SWITCH

HO%- &4 33

T AAFR4-12532 AIRPLANES,

RECOGMITION LIGHTS

Figure 385—Recognition Lights Wiring Diagram
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Section IV

10 -84~ 538

I—ala-a-—[:E 158 T I53 G_} 154 —{l
152
160 155
-ﬂb——l
299 ,—.— —_—
146 4% .
I—‘/-‘j 5:
WING TIP
173 | DISC, Aee
i 148 - »
160 2B.5 WV, BUS
156
ﬂ} FRONT SWITCH PANEL
.xl 1‘-; =3 S
*—— RIGHT
i 16| [___ [ APPLICABLE TO AA4F44-/3253 TO WING
149 AAFS4-|5752, AND AAF44- 11153 POSITION
MAIN POWER PANEL T0 AAF44- 2557 AIRPLANES, LAMP
300
FUS. BREAK . 268
|50 -!-
I L]k 51 |-
LEFT WING POSITION LAMP RUDDER LAMP P
Figure 386—Pasition Lights Wiring Diagram
mm{:nmnj
WIRES 20! 250
AND 235 REQUIRE
i6B 167 184 225 SHIELDING TO
: PREVENT RADIO
' FUs. TERM 20| 250 INTERFERENCE
— BLOCK = AN
i
TRANS- "'l l
MITTER | 99 }J" l
215
* |72
i_ 25 ol G 5 !
8.5 WV, BUS
T3 74 75 76 =
FRONT SWITGH BOX RIGHT SWITCH PANEL
4.4 W 52
47 u 157
. 18 APPLICABLE TO AAF44-i3253
” n TO AAF44-14052, AND AAF44-
50 T 62 IS TO  AAF&4 - 11552 AIR-

PLANES
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(-2 0 LR L]
r—/—\
250 B
TRANSMITTER | INVERTER L
/ 20! 4
 S—
[n c B nJ
Y ! ! r _WIRES 201, AND 250
76 TS T4 T3 250 2001 -~ REQUIRE SHIELDING
| S TO FPREVENT RADID
+ + + + | INTERFERENCE
44 4T 78 50
rl L1l RIGHT SWITCH PANEL
v U S T}
— — 285 V. BUS
ITE
62
.rl""'-""h.
52 36 [ L 99 * o—
Ly |
INDICATOR
54 FRONT
Y. SWITCH BOX
ang APPLICABLE TO AAF44-/4053 TQ

AAF44-15752, AND A4F44-11552
T AAFd4-[2352 AIRPLANES

Figure 388—Remote Compass Wiring Diagram—Later Airplones

IGe ha- 32w
+a |1
= _“T . BOOSTER '-d
i
1 coIL
FIREWALL
RIGHT
MAGNE TO
BOOSTER GOIL ! :-
= MOUNTING BRACEET
IGHITION
SWITGH
i R
48 A 46
45 B 4%
I
| 51 -i G 49
LEFT | IGNITION DISC. 13
MAGNETO ' I—dl'ﬂ
IGNITION
JUMGCTION FITTING
'% FRONT SWITCH BOX
NOTE -
ALl WIRES REOUIRE

SHIELOING TO
RADIO INTERFERENCE.

PREVENT

APy ICABLE TO AAF44-/325F TO
AAFad- (5752, AND AAF44- 1153

TO AAF44- 12552 AIRPLANES.

Figure 389—Ignition and Booster Coil Wiring Diagram
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FIREWALL IO Bk - BT E I
GENERATOR
= an CONTROL BOX
Jie ;
STARTER
a7 % 35— | 277 - O o)
28.5 v
BuS
| : 20
& frs
] |
HT =
= |
BOOSTER =
oIl r | 2]
*> 30 LJ—zs—i ,’ EE—F 24 5 -
T9—8 | T
i
FUS TERM RIGHT SWITCH
rr——— BLOCK PANEL
RIGHT PWR. PLT FRONT SWITCH BOX
| CONN. BOX 1/
= NOTE' WIRE & 30 RECUIRES AFPPLICABLE T AAF44-1325% 10
SHIELDING TQ PREVENT AAF44-14052, AND AAFd4-11153
BOOSTER COIL MTG BRACKET RADIO INTERFEREMNCE TO AAF44-11552 AIRPLANES
Figure 390—5Starter and Booster Coil Wiring Diagram—Early Airplanes
HT —
° FlﬂE['n'hLL
BOOSTER
, GOIL | GENERATOR CONTROL BOX  RIGHT SWITCH PANEL
STARTER | -
® | 1 — & 277—8 ® 8
7 28.5 v BUS
1 -
L | Pt M-
3 r ] 173
o A as
I: L__. | 20 22
u =
: 4 —
BOOSTER COIL B i
MTG. BRACKET |
I
: ——
e 11:] : 29 : I
L
i—s | | o8 Nes
" | L2
& 30 | \‘. 23
|
|

PILOT'S FRONT SWITCH BOX

FoE-54-313 5%

Figure 391—5tarter and Booster Coil Wiring Diagram—Later Airplanes
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WESOIANEE | o _ _’“ AUTO,
ANEROID B 183 s .
SN GH o 28.5 V. BUS
B ASSEMBLY A igi— @
L 8 ~
I'-."'[.IE 0% i
|
[ | .
& B : 103 18 (

A

10—

SUPERCHARGER

SIGMAL LAMP RIGHT SWITCH BOX

iz L 4

RIGHT POWER PLANT CONN.

g ad- 30

e T TS
[ i S W

|
FIREWALL

100— 'G)'—'""

FRONT SWITCH BOX

APPLICABLE TO AA4FG&- 3253 TO
AAFFF- 4052, AND AAF-1115T TO
AAFF4-NES2 AIRPLANES.
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21. RADIO EQUIPMENT.

2. GENERAL DESCRIPTION.~Five radio sets may be
installed in these airplanes: the SCR-522-A and SCR-274-N
command equspment for communication with other aircrafe
or ground station, and the SCR-695-A, SCR-515, or
AN/ APS-13 radio equipment, which is scrictly confidential.
On later airplanes, provisions are made only for the installa-
tion of SCR-522-A and AN/APS-13 radio equipment. The
radio controls are on the right side of the cockpir, With the
fuselage tank insralled, the command equipment only may be
carried; on carly airplanes not carrying the rank, command
and identification radio sets may be installed in the airplane
ar the same rime. Detachable channels, furnished as loose
equipment, are used to install either rype command radio
set on upper radio suppore. A BC-1206 radio range receiver,
mounted on the cockpit floor at the right of the contral
stick, is for reception of beacon signals, weather broad-
casts, and airport communication during ferrying opera-
tions when the SCR-522-A radio set is installed. The antenna
system is shown in figure 408. All of the radio wiring is in
open bundles supported by clips. Wiring diagrams will be
found ac the end of this paragraph,

b, MAINTAINING RADIO EQUIPMENT.—No main-
tenance should be required beyond checking the bactery
voltage, replacing the dynamotor brushes occasionally and
testing the tubes periodically, No attempr ar either the
mechanical or electrical maintenance of any item of the
radio equipment should be made unless suitable shop and
testing facilities are available and authority to repair has
been granted by the corps area ofhcer in charge.

CAUTION

Some of the tubes in the SCR-522-A radio set are
of special "baseless™ construction and require spe-
cial care in removal and installation. No side pres-
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sure is 1o be exerted on any of the prongs of these

tubes.
c. DYNAMOTORS,

(1) DESCRIPTION.—All radio sets are powered by
dynamotors which step the 24 volrs up o rhe desired amount
needed to maintain proper operation of the particular re-
cewver or rransmitter affected. Each dynamaotor 15 either buile

into, or mounted adjacent ro, the radio ser it powers,

(2) REPLACING DYNAMOTOR BRUSHES.—Any
brush which has worn down 1o a lengrh of less than %% inch
should be replaced with a new one. When installing new
brushes, "sanding in" is usually necessary, and can be done
with a strip of No. 000 sandpaper wrapped around the sur-
face of the commutator with the sand surface our. Install
new brush and rotate armature back and forth until width
of the brush face s making contact against the sandpaper,
as indicated by sanding marks or scratches on rthe contace
surface of the brush. It necessary, sand the sides of the
brush for a free fit in the holder. Never apply oil or grease
2 the brush holder, or commutator.

CAUTION

Opening up the tube covers on the rransmitters and
maodulator will expose the high volage plate con-
nections. The dynamotor output is sufficient to
cause severe shock, or even deach. Be sure that the
dynamotor is not running before making any ad-
justment whatever, except when tuning up the
transmicters, Do not depend alone on hearing the
dynamotor run—feel it If the radio compartment
has been expored to gasoline vapor, make certamn
that it 1 asred ont well before turning on the
power to any radio unit,

d. RADIO TROUBLE SHOOTING.

TROUBLE

PROBABLE CAUSE

REMEDY

SCR-274-N COMMAND TRANSMITTER

Antenna current fails to
rise.

Defective microphone circuit or micro-
phﬂn&.

Repair wiring or replace microphone.

Transmitter carrier does not
release.

Water in control box shorting out
switch.

Dry out box with tetrachloride or lint-free
cloth, Tape any crack in box.

No radiation indicated on
R.F. meter on command
antenna transmitter

relay unit,

Faulty relay in command transmitier
box. Mot switching transmitters.

Replace command transmitter control box.

Transmitter does not
operate.

Connections of the power wires
reversed.

Connect properly.

Transmitter cuts in and
out.

Jacks and microphone plugs corroded
and burned.

Clean plugs with a rough rubber eraser.
Clean jacks with a small piece of No. 0000
sandpaper wound on a dowel to fit jack.

Transmitter will not load up
properly.

“Flat” tube in transmitter.

Replace defective tube.
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TROUBLE

PROBABLE CAUSE

REMEDY

No sidetone.

Defective command transmitter control,
command transmitter rack, or VT-135
tone oscillator tube.

MNe. 11 pin in receptacle on transmitter
rack not moking good contact.

Change parts with a duplicate unit known to
be good until defective part is located; then

replace.

Spread the spring contacts apart to estab-

lish proper cantact,

Transmitter fails to oper-
ate. Dynamotor dead.

Defective 20-ampere fuse at right rear
of modulator unit.

Replace fuse.

Dynamotor operates, but
tube filaments do not
light.

Defective 20-ampere fuse at right rear
of medulator,

Replace fuse.

Erratic readings on
R.F. ammeter.

Antenna cut loose from insulator and
shorting 1o the fuselage of the airplane.

If in flight, turn "QOFF" equipment. On

ground, repair antenna.

SCR-274-N COMMAND RECEIVER

MNoisy reception.

Phone plugs and jacks corroded.
Faulty connection in anténna relay.
Either ground wire from receiver rack
to airplane has broken loose, or receiv-
er is loose in the rack.

Clean plugs and jacks.
Replace the unit.
Restore ground contact.

Receiver operates, but no
output to the headphones.

Output tube (VT-134) defective.

Replace defective tube and check for other

‘weak tubes.

Operation in all receivers
but one.

Fuse in low voltage input to command
receiver rack is defective,

Replace fuse.

SCR-522-A TRANSMITTER

No meter reading on meter
position 1.

Crystal not oscillating.

Filament of ¥T-198 or ¥T-19% diode

indicator burned out.

Eepln:::e -r_r':,fs.fnl-

Replace defective tube.

No meter reading on meter
position 2.

Second harmonic amplifier ¥T-118
burned out.

Replace with a new tube,

No meter reading on meter
position 3.

Power amplifier YT-118 burned out.

Replace with a new tube.

Antenna does not load
properly.

Transmitter out of adjustment.

Antenna coupling coil arcing.

Dirt in antenna relay points or incom-
plete closing.

Recheck tuning of the transmitter.

Remove foreign matter causing arcing.
Clean and adjust the paints,

Set remains in the receive
position.

Shorted control box 602A or cable, or
points of locking relay 411-1 shorted or
stuck together.

Replace the control box, if necessary. Check

the relay points.

Transmitter channel D"
control box 602 has no
effect.

Terminal & on Jones plug 123-1 shorted
to ground.

Contactor cable shorted.

Correct.

Repair or replace.
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TROUBLE

PROBABLE CAUSE

REMEDY

Transmitter operates, but
tone is heard in headset.

Relay 131 points closed in "pip squeak”
position.

Solenoid shorted to ground.

Clean paints on relay,

Replace solencid.

Mo modulation when set in
the transmit position.

Speech amplifier ¥T-199 ar modulator
WT-134 burned out.

Check the tubes and replace, if defective.

SCR-522-A RECEIVER

Receiver sounds as if it is
working, but no signals
can be heard.

Any of the following tubes moy be de-
tective: VT-207. harmonic generator
VT1-202, or amplifier ¥T-203.

Crystal not oscillating.

Check tubes and replace, if defective.

Clean or replace crystal.

Crystal good but no signal
is heard.

R.F. tube VT-203 or mixer tube VT-203
burned out.

Note

These are peanut tubes and when
defective appear cloudy or milky.

Replace defective tube or tubes.

Mo sidetone.

First oudic VT-149 or VT-135 burned

aut.

Check and replace.

Receiver output low or dis-
torted.

Headsets not matched with output
transformer in receiver.

Check that headset connections are matched
with terminals 4 and & on transformer for

HS5-33 headset.

Audio squelch does not
operate,

VT-207 detfective.

Audio squelch relay not working
properly.

Replace tube.

Adiu st,

SCR-522-A RACK

Channel release button
does not release.

Cams operate channel slides too fast.

Move the entire assembly, or spring the

slides that are cavsing the trouble.

Channel motor erratic.

Interrupter switch points do not have
proper gap.

Completely open gap .005 inch or about

the thickness of o sheet of writing paper.

DYNAMOTOR PE-94

Voltage and dynamotor
speed varies.

Dynamoter requires adjusting.

Loosen set and adjust carbon pile for 13.5
volts on low voltage output and steady dy-

namotor speed.

MNoisy dynamotor,

Dirty commutator, faulty brushes, and
brushes binding in their holders.

Clean commutator or repfnr,a bBrushes.
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(k) Disconnect the dynamotor interconnecring leads.

fe) Loosen the captive screw which connects the
ends of the dynamotor reraining strap. Carefully pull the
dynamotor out of its compartment

fd) Remove the screw fastening the flexible lead to
the brush holder and move the brush spring away from the
brush.

fe) Remove the old brush and replace with a new

one. (See c. (2) of this paragrape.)

(5) INSTALLING PE-94-B DYNAMOTOR
BRUSHES.

fa) Fasten the flexible lead to the brush screw afrer
replacing the brush.

(b) Slip the dynamoror back nto its compartment
and reconnect the wires to it. Secure the retaining strap.

fc) Reinstall the dynamotor cover.

¢(d) Place the unir back in the airplane by installing
the four boles through the shock mounts into the unit. Con-
nect the plugs to the unir,

o i

ADJUSTING B ol
DIALS

MILLIAMMETER
EDGKET
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(G r"l.I}rl""-:n']'l""-:{_} SCR-522.A RADIO TEANSMIT-
TER —When runing the transmitter, use test set [E-12-AL Tf
this equipment is not available, use a zero to one milliam.
meter, whose resistance, including the meter’s internal resist-
ance and added external resistance, 1s exactly 73 ohms. Insert

crystals in crystal sockets,

Note
The crystal frequencies are confidential, and infor-
mation concerning their numerical value is o be
transmicted only o persens authorized o re

CeIve 1t

fa) Attach the test set IE-12-A or the zero to one
milliammeter to the socket adjacent to the meter switch In
the set. { See fipnre 403.)

i) H'—'.l-'. one end of cord (CID-477) inm socket
(50-153) on the right side of rack (FT-244-A) and plug
the other end nto the signal generator receptacle marked
"PHANTOM ANTENNA,” located to the right of the direce-
current meter socker.

.- . « | a0 23D O

y o
I..Q_i.' :\ -

MILLIAMMETER
SOCKET

W OSCILLATOR
ADJUSTMENTS

ANTENNA
ADJUSTMENT

-

_‘ .,.'\'. T .."'b.‘

i‘jf

-L&

Figure 403—5CR-522-A Adjustment

RESTRICTED 341



Section IV
Paragraph 21

(¢) Throw the tuning crystal resonance switch to
"TRANS, REC.” position.

fed) Press the channel D button on the radio control
box. Then press the channel release bucton and loosen the
four transmitter tuning control Jocknuts by rurning rhem
counterclockwise. Press the channel A burton on the radio
control box. Allow one minute for the set to warm up. Place
the meter switch in position 1 and adjust the first tuning
control dial on the left for a maximum deflection of the rest
milliammeter.

CAUTION

Guard against tuning 0 undesired harmonics by
making certain that the scale indication as shown
on the transmitter tuning dial scale is approxi-
mately equal to the outpur frequency being runed.

(e) Place the meter switch in position 2 and adjust
the second tuning dial from the lefr for a maximum indica-
tion on the milliammeter. Place the meter switch in position
3 and adjust the third uning dial from the left for a maxi-
mum indication on the milllammerer.

Note

The test milliammeter reading on switch position
3 15 the best indication of the over-all operation of
the transmitter. A record of the reading taken on
the lowest frequency channel should be kept and
checked d;lil:n'.

(f) Adjusr the fourth dial from the left (No. 1 on
the right) for a minimum indication on the milliammeter.
Place the meter switch in position 3 and adjust the third
runing dial from the left for a maximum indication on the
milliammerter.

(g) Place the meter switch on position 4 and adjust
the fourth dial from the lefe for 2 maximum indicarion of
the milllammerter.

(h) Place the meter switch on position 5 and read-
just all eransmitter tuning control dials for a maximum test
milliammeter reading. This procedure compleres the runing
of transmiteer channel A,

(i) To wne channel B, press B on the panel of the
radio control box and follow the same twning procedure
outline for channel A, preceding.

(7} Tune channels C and D in a like manner; then
press the channel release burton and tighten all ransmiteer
tuning control thumbscrews or locknues by turning them in
a clockwise direction,

(&) Adjust the antenna coupling, by placing the
meter switch in position 3 and barely loosening the antenna
coupling control thumbscrew located o the righe of rhe
transmitter tening dials,

(I} Check and recheck each channel while sliding
the antenna coupling control screw from side to side, using
a screwdriver for a lever, to obtain an average current of
approximately 03 milliamperes for all channels. When this
adjustment is made, tighten the antenna coupling control
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thumbscrew by turning it clockwise. A sustained note in the
microphone should now result in modulation of the carrier
wave, This completes tuning of the transmiteer.

(7) ADJUSTING SCR-522-A RADIO RECEIVER .—
The test set IE-12-A and a headser are required for tuning
the receiver, the frequency of which is confidential. Finding
the correct receiver crystal for a parricular receiver channel
15 the same as iinding the correct fundamental frequency (f)
of the crystal to be used. The fundamental crystal frequency

fro 12

L]

{f) may be determined from the expression f —=

H

where fr equals the frequ::nqr to which the receiver is to
be tuned and H equals the recetver crystal harmonic used.

Frequency Recetver Crystal
(fr) Harmonic {H)
100-108 11
108-116 12
116-124 13
124-132 14
132.140 3
140-148 16
148-156 17
156 18

When using the signal gencrator, insert a transmitter crystal
into the crystal socket of the generator. This crystal should
have a fundamental frequency 1/18 the magnitude of the
receiver frequency to be tuned. If receiver channel A is being
tuned, this should be the same crystal used for transmitrer
channel A, The same applies to all other channels. If the
signal generator is nor available, the set may be muned by
using similar radio equipment in nearby aircraft or ground
stations, wuning the receiver with the transmicter of the
other equipment. Connect the test milliammeter to the re-
ceiver at the plug adjacent ro the oscillator tuning rthe re.
ceiver with the transmirter of the other equipment, Connect
the test milliammeter to the receiver ar the plug adjacent
to the oscillator tuning screws. The following adjustments
are to be made for channel A:

(a) lInstall the proper crystal in the socket for re-
ceiver channel A.

(k) Press channel D button on the radio control
Press the channel release button.

fc) Loosen the two recerver adi:usting dial lock-
nuts by turning them counterclockwise.

fd) Press the channel A butron on the radio contraol
bosx.

(e) After allowing approximately one minute for
the receiver tubes to warm up, throw the T-R-REM switch
on the radio control box to the "R”, or center, position. Turn
the receiver tuning controls to approximarely the desired
frequency. Starting from the extreme clockwise position,
slowly turn the crystal oscillator plate coil tuning screw for
channel A clockwise with a screwdriver unul there is a
sudden dip in the test meter, Several dips will be noted on
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the test milliammeter; however, the dip with the broadest
peak is the one to tune for and is the one giving the most
stable operation of the receiver.

(f) Adjust the receiver tuning dials for a minimum
milliammeter reading. These two adjustments may require
‘repeated readjustment.

(g) To adjust the remaining channels, press the
channel B burtton and remaining channels, and follow the
same procedure as outlined for channel A.

Note

The tuning instructions for channel A will apply
to channel B only if the lecter B is substituted for
A wherever the crystal, channel, or oscillator plate
coil tuning screw 1s mentioned. This likewise ap-
plies when runing channels C and D, Tune chan-
nels € and D; then press the channel release
button and tighten the two receiver locknuts by
turning them clockwise.

(8) INSTALLING SCR-522-A RADIO SET.

(@) Remove the cockpit enclosure. (See paragraph
4. ¢. (3) fe) 2.)

(b} 1f the channel supports are not attached to the
radio set, install them on the set before installing set in
the airplane. Make certain thar channels are installed as
marked, forward and aft.

(¢} Place the radio set on-the upper radio supports
and secure channel supports o the radio supports by means
of the dzus fasteners.

(d) Connect the three electrical plugs to the radio
set.

(9) COMMAND SET CONTROL BOX.—The radio
control box is provided witch four push buttons for starc-
ing the radio set. The T-R-REM toggle switch at the bottom
of the control box serves to switch the radio set to either
rransmit or receive conditions. The switch is safety wired
in the "REM" position. A lamp on the right side of each
channel selector burton indicates which channel is being
used. Dimmer masks for the lamps prevent glare.

(107 REMOTE CONTACTOR.—On early airplanes
only, provisions are made on the mstrument panel for in-
srallation of the remote contactor which automaccally con-
trols the special band D of the transmitter. There are two
switches on the instrument; one starts or stops the clock and
the other serves to cut the contactor into or out of the radio
transmicting circuit, The pointer indicates the time of the
special transmission period which is 14 seconds of every
minute, and indicates when this special transmission period
is approaching or ending. The clock has an 8-day movement.

f. RADIO SET SCR-274-N (Early Airplanes).

(1) DESCRIPTION.—Provisions for the SCR-274-N
radio set are provided only on early airplanes. The radio set
SCR-274-N consists of two transmitters, three receivers, and
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operating accessories such as the combined dynamoror and
modulator, antenna switch relay, and juncrion box. When
the fuselage tank is installed, only one transmitter and two
receivers may be installed on the upper radio supporr, With
the tank removed, an additional receiver and transmitcer
may be installed on the fixed radio shelf. (See figure 404.)
The modulator is mounted just behind the pilot’s armor
plate ar the forward end of the fixed radio shelf. Any rwo
of the four command rransmitters may be installed. No spare
coils are required for either transmitters or receivers. The
receivers are capable of continuous wave (cw ) or amplitude
modulated {mcw) reception. The use of an MC-385 head-
phone adapter is required wich this radio set when using
HS5-33 headsets; however, no microphone adaprer s re-
quired,

(2) REMOVING SCR-274-N RADIO COMMAND
SET.

(@) Break the safety wire on the snapslides of che set
being removed.

(b) Disconnect the antenna from the binding post
of transmitter or receiver being removed.

(e} Remove the radio ser from the airplane,

(3) ADJUSTING SCR-274-N TRANSMITTERS.—
Transmitter adjustment, which chiefly concerns frequency
calibration, 1s accomplished as follows:

(@) Open hinged cover at top rear of transmitter to
such an angle that the reflection of the entire resonance in-
dicator screen may be seen.

(b) Tune transmitter to the lowest frequency which
will open the shadow on the resonance indicator. Spurious
responses will sometimes be cbserved but they are always
higher than the nominal frequency of the cryseal.

(¢) The indicated dial frequency should now corre-
spond with that of the crystal. If it does not, set the dial
exactly on the frequency of the crystal and rrim the master
oscillaror capacitor to make it do so, This tcrimmer may be
adjusted with a small metal screwdriver inserted through
the hole (covered with a metal slide; in the wp of the trans-
mitter. (See figure 403.) A clockwise rotation of this
trimming control lowers the transmiter frequency.

(d) Adjust the frequency control again 10 make cer-
tain that the crystal is resonating ar its lowest frequency,
being sure rthat no opening of the resonance indicator is
observed for any dial frequency below thar corresponding

Jto the value shown on the crystal holder. The calibration cn-
graved on the frequency dial of the ransmiccer will then be
correct at any point on the dial.

MNote

The crystal alignment frequéncies are:

BC-45%9.A Transmitrer
BC-457-A Transmitter
BC-458-A Transmutter
BC-696-A Transmitter

Crystal frequency 5.0 me
Corystal Frequency 4.0 mo
Crystal frequency 6.2 mc
Crystal frequency 3.5 mc
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. THROTTLE SWITCH
2 BC-442 ANTENNA RELAY
3. 106-T1154 PANEL ASSEMBLY
4 SCR-515-A DETONATOR BUTTONS
5 BC-451-A TRANSMITTER
CONTROL BOX
& BC-450-A RECEIVER
CONTROL BOX

{ FL"B FILTER BOX

B SCR-515-A CONTROL BOX

9 BC-45T TRANSMITTER

IQ BC-453 RECEBIVER

| 1. BATTERY

|2 MC-385 MICROPHONE ADAPTOR
|3 BC-456 MODULATOR UNIT
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Figure 404—SCR-274-N and SCR-515 Radio Installation—Early Airplanes
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I. Resonance Iondicator Mirror
2. Plug-in Crystal Unit
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i. Resonance Indicator Tube

4, Recessed Trim Adjustment Screw

Figure 405—5CR-274-N Transmitter Adjustment

(4} ADJUSTING SCR-274-N RECEIVERS.— The
only adjustment requited on the receivers is that of antenna
circuit alignment, as follows:

(a} Set the "CW-OFF-MCW" power switch o "Cw.”
fb) Connect a headser to che recelver.

fel) Set "INCREASE OUTPUT switch to 1ts maximum
[':-{Jslrs'nn.

(d) Tune receiver to the highest frequency shown
on dial.

(e) Trim antenna inpur circuit for maximum back-
ground nosse, using the "ALIGN INPUT" knob on front of
receiver

(f} Repeat the preceding instructions for each re-
ceiver, adjusting only one receiver at a time to avoid mis-
. : . .
interpretation of background noise.

(g) Turn receivers "OFF.)”

(5) INSTALLING SCR-274-N RADIO SET.—Re-
move the enclosure and install the equipment as follows
when fuselage tank is installed.

(@) It the radio channel supports have been re-
moved, install the 109-71132 and 106-71131 channel sup-
ports berween the upper radio support beams by means of
the four dzus fasteners. It s particularly important that
these channel supports be installed as marked (forward
and aft ' o

(b) Install the 109-71078 and 109-71079 channel
supports, running fore and aft, on wop of the channel sup

ports just installed. Use the nue plates to mount these sup-
ports together. Make sure the supports are insralled as
marked (lefr-hand and right-hand )

Mote
When the channel supports are properly installed,
the markings on the channel supports can be read
trom the lefr side of the airplane,

(¢) Install the transmireer and receiver mountings 1o
the channel supports running fore and aft; then install trans-
mitter and receiver racks.

(d) Slide the transmitter and two receivers into their
respective racks and secure in position with snapslides.

fe) With Fl].':i-l'.‘]..l.LL'it: tank removed, an addicional re
ceiver and transmitter ¢can be mounted on the fixed radio
shelf between stations 168 and 184, (See fipure 404, These
units are installed with the rransmitter on the lefr and the
receiver on the right side of the airplane.

(6) COMMAND S5ET SCR-274.-N CONTROL
BOXES.

fa) DESCRIFTION . —Both the mechanical and elec
trical controls are installed on the right side of the cockpir,
The receiver control box, below rhe right-hand switch panel,
15 divided into three sections, each controlling an individual
receiver, Each section has a crank-controlled dial on which
1s shown the frequency setting of the respective receiver.
The desired receiver is turned on and off by a switch in the
upper left-hand corner of the control section used. This
switch, in addition to having an "OFF” position, has two
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selective positions marked "cw” and "MCW,” each of which
is an “ON" position and indicates the type of signal which is
to be received. The A-B selector switch in the upper left-
hand corner of the control box used determines the phone
jack used for the headser. The rtransmitter control box
BC-451-A, located afr and above the receiver control box,
contains three controls marked as follows: "TRANS POWER"
with "ON" and "OFF" positions, "TONE-CW-VOICE,” and
"TRANSMITTER SELECTION.” The latter has four selective
positions; two are used and two are reserved for possible
addition of other transmitrers,

¢. TFF RADIO EQUIPMENT.

(1) DESCRIPTION.—On early airplanes, either the
SCR-515 or the SCR-695-A 1FF radio set may be installed.
On larer airplanes, there are no provisions for these radio
sets and an AN/APS-13 radio set is installed. Controls for
these sets are mounted on the aft righe side of the cockpie.
Permanent associated equipment consists of the inertia
switch, detonator buttons, two G-band switches (used with
SCR-695-A radio set), and rwo indicator lights located as
shown in figure 404.

CAUTION

The detonator buttons are to be pressed only waen
destruction of the IFF equipment is desired. When
testing the detonator circuit or destruction of IFF
set is contemplated, both switches must be pressed
simultaneously.

(2) ADJUSTING INERTIA SWITCH.—To trip the
BC-767 inertia switch, remove the transparent cap at the
top and displace the pendulum arm unril a sharp snap indi-
cates thar the switch is tripped; the indicator lamps located
adjacent to the switch should then light. Reset the inertia
switch by inserting a screwdriver in the right-hand side of
the switch casing and turning the screw in a counterclock-
wise direction to the stop, Then slowly release the screw-
driver. The pendulum will now be centered. Replace the
Iransparent cap.

CAUTION

The preceding test should be made with the
PL-117 destructor plug disconnected.

(3) RADIO SET SCR-06953-A (Early Airplanes}.

(@) DESCRIPTION. —Radio set SCR-6953-A, in-
stalled on early airplanes, consists essentially of a receiver
BC-966, control boxes BC-958 and BC-965, an antenna
AN-95A, and permanent associated equipment. The receiver
can be installed on the floor behind the pilot’s armor plarte at
station 148! only when the fuselage fuel tank is removed.
(See figure 406.) The control box, which consists of two sep-
arate units mounted on one bracket, is installed on the right
side of the cockpit. The two G-band swirches are mounted
immediately forward of the SCR-522-A control panel. One
switch is used as an "ON-0FF” switch for the G-band oper-
ating mechanism. The other switch, push-button type, con-
trols the length of time of G-band operation. The detonator
buttons are also mounted on this same panel.
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(6) REMOVING S5CR-695-A RADIO SET.

I. Remove the pilot's seat and armor plate for
aACCess.

2, Remove cither the modulator or dynamotar,
depending on which command set is insralled,

3. Remove the safety wire from the two thumb-
screws on the lefr side of the ser. Loosen the thumbscrews
until the set is free to be removed from the mounting.

4. Remove the plugs from the set

5. Should it be necessary to remove the FT-247-A
rack which mounts the SCR-695-A set, remove the eight
754-10-8 screws.

Note
If SCR-695-A radio set is being removed for the
fuselage fuel rank installation, it will be necessary
to remove the BC-T06 destroyer and BC-767 indi-
cator lamps. :

(¢) INSTALLING SCR-695-A RADIO SET.—The
following installation instructions are applicable to early air-
planes:

1. Remove the fuselage fuel rank.

2. Remove the pilot's seat and armor plate for
ACCESS,

3. Remove either the modulator or dynamotor de-
pending on which command set is installed.

4. Install the FT-247-A rack. Position the set on
the rack and tighten the two thumbscrews on the lower right
side of the set. Safety each thumbscrew,

5. Connect the PL-177, 181, 182, and 183 plugs
to the ser.

(4) RADIO SET SCR-515.

(@) DESCRIPTION.—~Only early airplanes are
equipped with mounting and antenna provisions for
SCR-515 radio equipment. The equipment will be installed
at ractical station. The receiver and dynamotor provisions
are made on the floor of the compartment behind the pilot's
seat approximartely the same as for the SCR-693-A equip-
ment. {See figure 404.) Controls are on the right side of the
cockpit.

(&) REMOVING SCR-515 RADIO SET.
1. Remove the fuselage fuel tank.

2. Remove the pilot's seat and armor plate for
access.

3. Remove either the modulator or dynamotor,
depending on which command set is installed.

4. Remove plugs PL-184, 185, 187, 188, 191, and
196 from the set. Remove plug PL-188 from the dyna-coder.

5. Slide the snapslides to one side; then remove
the unit.

{c) INSTALLING SCR-315 RADIO SET.

1. Remove the pilot's seat and armor plate for
ACCESS.
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"AN=95 ANTENNA MAST USED
WITH SCR-695A RADIO SET
(EARLY AIRPLANES)

RANGE RECEIVER ———

“TI04-3 EABLE

> \

WC-343 OR WC-549 CABLE-

LU RRER 1L

AN-I04-4 ANTENMA MAST USED '|'
FOR SCR-522-A RADIO SET— C

W-106-A ANTENNA WIRE USED FOR
SCR-274-N RADIO OR BE—IE(}E [M RADIO

\
\ e ff:
%

F"

ANTENNA ARRAY FOR
AN APS-13 RADID SET
(LATE AIRPLAMNES)

— AN-BO ANTENNA MASTS, USED
WITH SCR-515 RADIO (EARLY
AIRPLANES)

Figure 408—Antenno System

(2} REMOVING THE AN-104-A RADIO MAST,

fa) Remove the anrenna cable from the bottom of
the masr.

(&) Remove the four attaching bolts on the clamps
holding the antenna mast rigid, and remove ground serap.

(¢) Remove the mast out through the bottom or
underside of the top fuselage. To remove the mast through
the top of the airplane, it is necessary to remove the bonding
braid screw from the mast.

(d) Remove the remaining half of the antenna mast
clamps by removing the four bolts securing the clamps to
the bracker.

(3} INSTALLING THE AN-104-A RADIO MAST,

(@) Install the two AN3-14A clamp bolts on the
upper radio mast supporr and bole the supporr to the over-
rurn strut with the two AN3-14-A bolts and AN365-1032

Mucs,

(&) Install the lower mast support in the same man-
ner, using AN3-11A antenna mast clamp bolts.

{¢) From within the airplane, slip the antenna mast
through the opening on top of the fuselage.

(d) Install the antenna mast clamps with four
AN365-1032 nuts, and install ground strap.

{e) Connect the antenna cable to the bottom of the
antenna mast.

(f) Seal the opening in the skin around the base of
the mast with NA 2-0305 sealing compound.

j- RADIO CALL LETTERS.—A small black panel with
the radio call letters erched in white is mounted in the center
of the instrument panel, These numbers correspond to the
serial numbers painted on each side of the fuselage just
forward of the empennage.
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Figure 409—5CR-274-N Antenna Wiring Diagram
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Figure 411-—-5CR-274-N Transmitter Wiring Diagram
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Figure 412—5CR-274-N Receiver Control Box Wiring Diagram
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Figure 413—Detrola Radio Range Receiver Wiring Diagram—Early Airplanes
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Figure 414—Detrola Radio Range Receiver Wiring Dieagram—Later Airplanes
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Figure 417—5CR-695-A Receiver and Transmitter Wiring Diagram
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Figure 421—SCR-522-A Transmitter and Receiver Wiring Diagram—Later Airplanes

RESTRICTED




RESTRICTED Section IV
AN 01-860JE-2
HEADPHONE HEADPHONE ?E\ CTIRIT
ROAGE
LRORGE CONTROL PLATE CORDR RA'D ANTEHNMA
F I -
BLACK NEBO BLACK=—
L e — =] J_—wm're—f ——| pETROLA
— BLUE B o R3S ——— 1000~ RECEIVER
TEL 74 WATT
JACK | | @ep + R38-8 ' |  d
. R35 VOLUME CONTROL 10,000
—GREEN , R3T
¥ [ [
corp | — YELLOW—{Fr————R1s
, PANEL 5 AMP |
—e ’L\# P76 —P78 ) .
i TEST CREF)
wiT
_Ls ITCH H/Wﬁ ST PORER
- PANEL
52 S
| — 56
“POTENTIOMETER
ANTENNA SYSTEM — 300~ -
? 56 ss [ | ] R33 P76
R35 | R3T
FREQUENCY
CABLE R3E
'
IMDICATOR |
;
_T_r ’ 53 (4] 20 AMP
S
MICROPHONE
m;z]ﬁ s2 ADAPTER
] [ABCDEF 6] I ey
—RZ23 I
) THROTTLE
R32 wITGH
TRANS. RECE IVER | —R24 :, SWITG
Lo R
| ® i 1
b N
@.‘x !—t—UJ—_-REB — @—nza R2T
| Y NTS
57 ] i
¢ ® -
= R3I
i 7
R9 W R30 L
MISC RADIO EQUIPMENT Rl RIO RI
MOUNTING PLATE L L n78
=1
WARNING BELL /% NTT RB '!l——*ura—fu_
| puT? | — R 2
2 }-re2— ]
3b-Ri1a— 58 :
4F—R2I1— —f 22— | THA-
MOTOR
sb-rz0- —R3— 2 eTo
RADIO |6 -R19— — R4 — 3
CONTROL |T}R18 — RS — 4
Bl—RI13— [ I 1 | -|—|~—1 — RE—]
sl-Ri1z— ‘Rzu]mglm?ln15‘n|5|m3| n:nl RE R4 | R2 ar— e
-
i ';'l-';—' ngtnguim_aingﬁ n!qungz Rl | R r-:.r1 RS [Ftlal_
1 Bt (24 5891341561718 136710012 (12011098765 832 1] o cnis Laer
— TRANS RECEIVER \_CEEg
_—

Figure 422-SCR-522-A and AN/APS-13 Wiring Diogram—Later Airplanes
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CENTER COND. B
670 -
| | gp— 67T | 501 55:0
o/—mm 49 | 533 615 [H |
sl S 5520 E
MICROPHONE | S84| — [——1685 \( = L 55'30
ADAPTER 585 e 593 ]
| -'__I e aii G616 = N
L N
FUSE PANEL i \}
oo POWER PLUG
RELAY
573
566 572
F Y r
584 588
CONNECTOR PANEL 8 &
OUTER COND, 667 537 6B4 6B4 679 | ,
_ 576 577 &30 630 613 627 680 556
s34 653 549 WHT. BLK. 678 678 622 531 636 566 553
E71 €25 578 6iI6 583 WHT R-w 556 570 591 552 555 " ks
s02 59z W @& @& @ & ¢ § e & @€ @ i
=
APPLICABLE TO  AAF<44-13253 70O
 AAF44-/4052 AIRPLANES
i‘—-—‘; | 617
® @l lE49 - il
I CETE o | | o | e
661 e
MIGROPHONE = r——Te17 N IL
ADAPTER sss o |l — BH o 1586
—— e —— L T
r 578 L
618 FUSE PANEL Y=
| 5 3 RELAY
l S i
| | GONNEGTOR PANEL
655
656
657
658 660 624
667 WHT €57 656 655 627 615
578 616 BLACK 623 659 570 630
] N ] & & & & ] L ] &
APPLICABLE TO. AAF44-14052 TO
pdddF#"_'J-SF-EE AIRPLANES iGe=TI-10T

364

Figure 423—Radio Junction Panel Wiring Diagram
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FRONT SUPPORT BRACKET

SUFPORT HOOK BOOSTER SFRING

SALVO ARM

.9
) oF

L ’ T FRONT HOMS

SUFPORT MO

BOMB MNOSE
‘-____—"/ﬁqhi.f-.;-'_- il H
BOMB TAIY
ARMING CATCH

TRANSFER SWITCH ACTUATING ARM
ACTUATING ARM RETURN SPRING

TRAMNSFER SWITCH

LINK STRAPS

Bal ﬁuh-liillll!_

BRACKET -

il

ROTARY SOLEMNOU
RETURN SPRING

SALVD AHM HI'- Tu =M :.'I—'r';. [

24 -8-2 RUTARY SOLENOID

d ATURE PLATE [ ARROW

CATES DIRECTION OF

1 I'C:I " HETURN SO NG

LRM

I '5:'-:.4'.”_-'_ ,_ _;._.-_1.- I'I'.'i"':.

= [ & i L
"_'.'rl_“'l:!‘ WA Y HheAlLE

A} SWAY BRACE LOGCKING COLLAR

|

\
Wy

ARM

3 ARM RETURN SFPRING

CONNECTOR PLUG

Figure 429—Bomb Rack
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TRANSFER SWITGH

ACTUATING ARM
RETURN SPRING FRONT SUPPORT

BRACKET

TRAMSFER SWITCH
ACTUATING ARM

SUPPORT HOOK
BOOSTER SPRING

ﬁﬂfx CALVD ARM

RETURN SPRING

CONNECTOR PLUG

AFT SUPPORT
BRAGKET

BOMB ARMING UNIT

TRIF ARM

CATCH

ROCKER
RETURN
SPRING

\
ROCKER

SOLENOID RETURN SPRING

LINK

24-B-2 ROTARY SQOLENOQID

it EUT HOG TRIP ARM STOP
DETA!/L OF TRIP ARM-CATGCH TYPE NOTE  TRANSFER SWITCH ASSEMBLY
LOCK MECHANISM , TOGGLE LINK USED OMLY ON LEFT RACK

TYPE SHOWN ABOVE

o -85-TH

Figure 430—Bomb Rack Mechanism—Exploded
370 RESTRICTED
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AN 01-60JE-2 Paragraph 23

g. GUN CAMERA INSTALLATION. ‘m.‘ ‘c
: P
(1) GUNC "’Li:"riI'-Rr"L -A 24-volt Type N-4 or N-G gun e . o ——
camera ( figurer 449 and 431 15 in the letr wing on the in- TENSION ADJUSTMENT 3 X y - L Bgiteilaly

board side of stacion 2925 rib. The camera body contains
shucter, motor, drive mechanism, a reser hlm footage ind:-
cator, 4 Type A-6 Alm magazine, and on the Type N6 cam-
era, a built-in overrun control. The Type N-4 camera has a
separate overrun control, § Yee fignre 4531.) The camera can be
set for speeds of 16, 32, or 64 frames per second. The plain
lens assembly consists of a 35 mm /35 telephoto lens, a

B-BE SWITCHES

| | HE Guns ann [ THE FIRST THIGGER
sunshade, and a No. 12 minus-blue interchangeable glass ‘?”'”"":J p 'q'* FIRST S POSITION OPERATE!
= s i i " LLegs C Dby r = i THE GUN CAMERA
flter. The diaphragm stops are marked "BRIGHT,” "HAZY, # | THESE ARE IDENT it i ONLY. THE SECOND
ol T OO R # NFIED BY & DECAL b % ek POSITION DPERATES
.i[ld DLL. X ABOVE THE GUN ! THE CAMERA AN 3

(2) GUN CAMERA MOUNTS.~Two types of gun ;"-ﬂ'EHEFf-'- SWITCH ON ALL GUNS

. - - 3 1M aREAMENT v

CAMETa Mmounes are wsed, (See ,I"fg.ffre" o and 451.) " EWITOH PANEL

(33 ADJUSTING GUN CAMERA —See harmonizifg
procedure, (Yee paragraph ¢ (1 Vand figreres 449 and 451.) Figure 450—Control Stick Switch—Type B-6

GUN CAMERA LENS PROTECTOR —QOg early actuated by a cable actached to the left main landing gear,

atrplanes, the opening 10 the leading edge of the W'I'ii., for (See figure 449.) The cable closes the plate against the spring
the gun camera 15 covered by glass. Gn late 411'["5;!‘“{.1 this when the landing gear 15 lowered. Retraction of the gear
opening 15 sealed by a spring-loaded metal plage which s allows the spring to open the plate.

N CAMERA DVE FJ*.JE -

4 YFPE N-4 GUN CAMERA i -
ELEVATION ADJUSTMENT NUT—

DYERRUN CONTHROL SELECTOR _,f’,\.-
-

~h R

g GUN CAMERA OVERRUN CONTROL— {\

ON-OFF CONTROL
I‘Il‘{’_.l'.r;l::

'O REMOVE GUN CAMERA ; VIEW LOOKING FORWARD IN LEFT
DISCONNECT PLUG, RELEASE LATCH, MAIN LANDING GEAR GAY

Figure 451—Gun Camera Installation—Early Airplones
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HAND CRANK %ﬁ‘/ ' l 'g V]

e 5 : mh Lo

EARLY AIRPLANES

‘Eﬁfﬁ v N

.

DROP MESSAGE BAG

e

L . e 3 T . . i L r
X HELS ATALK [Bub] 1Lk = ! T LA el L - o & 1'l'l1l !

Figure 456—Miscellaneous Equipment
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1 Radiator Air Scoop & Carburetor Filcer Air Intake RH
1 0l Overflow Outlet 7 Carburetor Filter Air Intake LH
3 Carburetor Duct Elbow Outlet 8 Sand Outler
i Drain Box Vapor Qutlet 9 Carburetor Air Intake
5 Dl Overfow Dirain Ling 10 Insicde YWheel YWell Covers
Figure 457 —Dust Excluder Assembly and Wheel Well Covers Installed
starting crank and exrension are stowed 10 the righe landing Carburetor air duct elbow outler cover—a telt-covered plug
gear wheel well. A separate bracker holds rhe extension. Drain box vapor outlet cover—a felt-covered plug
Ly R ; LR A Onl overlow drain line cover—a felt-covered plug
(4) WEATHERPROOF COVERS.—The following o ;

. ?I ) Carburetor filrer BLH. air intake cover—a fele-lined metal
weatherproof dust covers and plugs are provided:

-|.|_|r
1
fa) DUST EXCLUDER ASSEMBLY —Nine weath- . ; : T
Carbhuretar filter LH. air intake cover—a fele-lined moegal
er-excluding units are fastened together by sash cord. The plate
length of the cord permits installation as an assembly. (See i o
i ) B _ - Sand outlet cover—a fele-lined metal plate
fipsires 457 and 458.) The dust excluder units include the : : C
; Carburetor air intake cover—a felt-lined mertal plate
following:
R 0 | | P T g d T F'l=
Radiater air scoop cover—a weatherproot cloth cover (b) ENGINE AND COCKPIT COVER
Ol overflow outlet cover—a felt-covered plug ASSEMBLY, (Jed flgures 438, 459, and 460.)

392 RESRICTED
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Section VI

MATERIALS OF CONSTRUCTION

Section VI

Paragraphs 1-2

The following list of hear-rreated parts includes only hear-treated castings, forgings, and steel members used in the con-
struction of the airplane. Generally, the repair of these parts is not recommended, and any extent of damage necessitates
complete replacement of the damaged member. However, it is to be noted that in the event of an improvised replacement,
the heat-trearment of the fabricated member must produce the tensile strength given on the subsequent pages in the "Hear

Trear” caolumn.

2. MATERIAL

CODE.

The t'n]h:uwjng code used in the hear-treated Pares lise 5i:11}':-|jﬁr:s the identification of materials and their physic;lf propercies.

AA-B
AA-C
AAE
AP
AA-DF
AA-RF
AA-T

PART MO.

73-14006
73-14144
73-14193
73-141%4
73-14195
102-14206
73-14224
106-142446
106-14263
106-14354
104-16015
104-16014
104-16017
F3-21009
73-21032
73-2201
73-22012
73-22014
73-22015
97-22022
73-22028
73-23011
73-24009
73-24010
73-24014
73-24019
99.24050
73-31067
106-31526

Aluminum alloy tube

Aluminum allay bar MA-C Magnesium alloy casting
Aluminum alloy casting CM-5T  Chrome-moly steel tube
Aluminum alley extrusion CM-5F  Chrome-moly steel forging
Aluminum allay plate CM-55  Chrome-moly steel sheet
Aluminum alley drop farging CM-58  Chrome-moly steel bar
Aluminum alley rough forging MC-55  Mild-carbon steel sheet

MC-B Mild-carbon bar

ALC-5 Alclad sheet

TITLE

Fitting—Wing Rear Spar Attachment

Bracket—Aileron Inboard Hinge

Bracket—Wing Flap Inboard Hinge

Bracket—Wing Flap Center Hinge

Bracket—Wing Flap Outboard Hinge

Angle—Wing Rear Spar to Fuselage Attachment Fitting Stabilizer
Fitting—Wing Station 75 Rear Spar Center Flap Support
Fiting—Mose te Fuselage Attachment

Fitting—Wing Center Bulkhead to Fuselage Upper Center
Angle—Wing Station 0 Jack Fitting Support

Fitting—Aileron Inboard Hinge

Fitting—Aileron Center Hinge

Fitting—Aileron Outboard Hinge

Bracket—Elevator Center Hinge

Fitting—Horizontal Stabilizer Rear Beam to Fuselage Attachment
Fitting —Elevator Trim Tab End Hinge

Fitting—Elevater Trim Tab Intermediate Hinge

Fitting—Elevator and Rudder Intermediate Hinge
Fitting—Elevator Qutboard and Rudder Upper Hinge
Horn—Elevator Trim*Tab

Tube—Elevator Torque

Fitting—Rudder Lower Hinge

Fitting—Rudder Trim Tab Intermediate Hinge

Fiting—Rudder Trim Tab Lower Hinge

Fiting—Rudder Trim Tab Upper Hinge

Fitting—Rudder Horn and Lower Hinge

Bracket—Rudder Static Balance Lower Weight

Support—Tail Wheel Door Operating Link

Support—Engine Removable Cowling Firewall Upper Former Rear

RESTRICTED:
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MATERIAL

CODE

AA-DF
AA.C
MA.-C
AA-C
MA-C
AA-E
AA-E
MA-C
MA-C
AA-E
MA-C
AA-C
AA.C
MA.-C
CM-SF
AA-C
AA-C
AA-E
AA-E
MC-55
AA-T
MA-C
AA-E
AA-E
AA-E
MA-C
ALC-S
AA-E
MC-SS

HEAT-TREAT
TS TENSILE

STRENGTH
IN LBS./5Q. IN.

65,000
32,000
32,000
32,000
32,000
&0,000
40,000
32,000
32,000
&0,000
32,000
32,000
32,000
32,000
90,000
33,000
33.000
57,000
57,000
55,000
42,000
32,000
57,000
57,000
57,000
32,000
42,000
&2,000
55,000



Section VI

Paragraph 2

PART NO,

102-310275
102-310288
102-31413
102-31910
102-31911
73.31912
102-31950
102-31975
73-33312
106-33318
106-33352
106-33366
106-333467
73-34160
73-34143
73-34164
97-34168
73-3418%9
104-34505
73-34508
73-34164
102-44032
73-52107
106-52129
106-52144
73.52148
1046-52155
73-52217
73-52223
73-52224
102-523146
73-52317
102-52351
73-52404
73.52406
T3-52425
73-52445
106-52572
104-52583
97.52611
73-52612
73-52613
102-52619
73-52625
73-52636

97-58705
62-58944

402
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TITLE

Support—Engine Removable Cowling Side Former Rear Upper
Support—Engine Removable Cowling Side Former Rear Lower
Angle—Fuselage Firewall-to-Wing Center Bulkhead Attachment
Bolt—Engine Mount Firewall Lower Attaching
Bolt—Engine Mount Firewall Upper Attaching

Mut— Engine Maunt Fuselage Attaching
Bracket—Engine Mount Lord Bushing Housing Front
Brace—Engine Mount Jury

Link—Landing Gear Fairing Attachment Rear
Bracket—Landing Gear Fairing Door Rear Hinge Support
Arm—Landing Gear Fairing Deoor Lock Support Actuating
Yoke—Landing Gear Fairing Door Lock Support
Support—Landing Gear Fairing Door Lock Rear

Fork - Tail Wheel Steering Turnbuckle

Pin— Tail Wheel Down Positian Strut Stop

Retainer—Tail Wheel Lock Spring

Bellcrank—Tail Wheel Declutching

Bellcrank—Tail Wheel Steering Pulley

Retainer— Tail Wheel Lack Spring

Fiting—Tail Wheel Bellcrank Support

Retainer—Tail Wheel Door Operating Bellcrank Support
Bellerank —Propeller Contral Front

Stop—Contral Stick Aileron Torque Tube

Arm—Aileron and Elevator Contral Lock

Tube—Elevater Control Stick Connecting
Clevis—Elevator Control Stick Tube Adjustment
Arm—Surface Control Locking

Bellcrank —Elevator Control

Haorn—Elevator Left

Horn—Elevator Right

Wheel—Aileron Fork Actuating Pulley

Fork—Aileron Control

Sector—Aileron Control Cable

Fork Rudder Pedal

Bellcrank—Rudder and Steerable Tail Wheel Control
Bracket— Rudder Control Lock

Lever—Rudder Control Locking

Housing —Aileron Trim Tab

Support—Aileron Trim Tab Drum

Handle—Flap Cockpit Control

Support—Flap Torque Tube

Support—Flap Torque Tube Left

Link—Flap Actuating Cylinder to Arm Connecting
Support—Flap Terque Tube Right

End—Flap Control Rod

Rod—Hydraulic Wing Flap Contrel Valve
Lever—Hydraulic Auxiliary Landing Gear Up-lock Timing Valve

_TEeTQICTED

e =

MATERIAL

CODE

MC-55
MC-55
AA-E
CM-5B
CM-5B
CM-5B
AA-E
245T-E
AA-C
AA-C
CM-55
CM-55
AA-C
CM-5B
CM-5B
MA.-C
ALC.S
AA-C
MA-C
MA.-C

CM-SS
MA-C
AA-C
CM-ST
CM-SB
AA-C
MA-C
Al-P
AA-P
MA-C
AA-RF
MA-C
AA-C
MA-C
MA-C
CM-5
MA-C
MA.-C
MA-C
AA-DF
AA-DF
CM-ST
AA-DF
CM-SB

MC-B
AA-B

HEAT-TREAT
TO TEMSILE
STRENGTH
IN LBS./5G. IM.

55,000
55,000
60,000
160-180,000
160-180,000
125-140,000

57,000
32,000
32,000
20,000
20,000
32,000
125-140,000
125-140,000
32,000
62,000
32,000
32,000
32,000

90,000
32,000
32,000
0,000
125-140,000
32,000
32,000
&2,000
42,000
32,000
65,000
32,000
33,000
32,000
34,000
90,000
32,000
32,000
32,000
45,000
65,000
90,000
65,000
125,000 ta
140,000
55,000
62,000



Section VII ”
FINISH

1. This 'IF'HH-IW!IIJI'I dmfgnn'e; the Rrisher and proceiied o fsm EmF|||:|'||ﬂ:| h':.l the canlraslar im |'!|]'!||,‘||'|ril1!'i pf-l}ln{li'-'e frealment and Fanh alarm to
cantractor-furnished ports and equipment wvsed in the fobrication and cuembly of Model P 51D Airplanes.

2. Al standord parts are to be given proteclive frec®ment in occordonce with srondard drowings ord ore not governed by the detail sections of
Chart "4 " The Frish calar coat en standard parts shall Re in accordance with Choart 7B

3. The defail sectiom of Chart “A" da net Lt Bash calers. Comwlt Chart B for the finikh color oot requived by any given arec, All arecs not
meniioned in Chost B require anly the treciment colled out in the detoil section by Chaort &

4. Whenever the peculiority of o port ar aiiembly, or the paricular vie mode of thet part ar aisembly prohibite the vie of the finish specified, the
part whall bhe gi-.nn o high a degree of profection as is consistont with ity infended uie,

5, Bpecificotian primer finfed fa mofch the intericr green coler of AMMA bulletin Mo, 157 may be substituted for untinted primer of the discretion of

the contractor.

CHART A
PFROTECTIVE TREATMENT CHART
DETAIL SECTIOM REQUIREMEMTS SPECIFICATIONS HOTES
ALUMIMNUSM & ALLUMINUKM ALLOYS
FaD Gemneral Do nat anodize
Fa-20 Interior of closed members 1. Do not onodize
2. Ha treatmen! required
| FA-21 Interiar surfuces, parts & apen mombers 1. Do noi ancdire Excepriori: 1 Arncdize (Spec. AN SQ-A&%8) interior af all

Fa-21 Enmgine compartmant surfaces, parts & members caalant lires arnd header tonk.
! 2. Anadizirg af exteriorns of coalant lines and heador tank
! FA-15 Exteriar swrfoces, parts & members oplianal,
II w;"lﬂ iurfaces 1. Oae gowt ring chromare primrr AR TT.P.458 A, ATl e P o be p-n'.nlrl;l must be cleaned os paf proceEis

FA-ZE Insfrument panels Spocification Ma, F8-20007 (Chronodize or Fhosphoric

Fa&.2% Electricol & radio junction boxes and conduil etchl.

Exception: Anodized parb reguire ng further eleaning freal-
mant if painted immediately.

B. Al surleces of all aluminum allogs [including alclad} shall
receive a mimimum of one csal of pine chromate primer.
F‘rim-'ng musl be dane in detail to prafegt :’ﬁﬂ‘luﬂil'rﬂ TF-
foacws,

Exceptions: 1. Eateriar surfoces of alglad, 35, 25, 325, and 535,
require na primes esgept in o wing areas finidhed for osro-
dynamic smoathness, ’
¥, Carbureter air ieoap interior shall not be primmﬂ
3. Interizrs of all linet ard aiiemblien :nrrﬁling Auids shall
not be primed.

4, Tubipg of 25, 35, 525, or 535 ond oll conduit require na

priemer unlews wubiequently covered with @a insulotion ma.

terial.

S Peime spot-welded owemblies affer spotwelding, Whesl

well and armament bay doarn, radiater oir soop, and wing

fip: spot walded to the sutent that gome areai are |fosees-
tiltle for tpray priming, require no priming in those inocees.
vilkle arpoan.

& Towch-up of minor swrotches, rivet heads, sorews, ond sime-

far foyrenery ir required anly in the cockpit,

7. Bultjointed shest vdgu, rive? and droin holes, and cut

counfersinks require na primer

C. Where priming i3 narmally required but the locotion or
furction of the part prehibit j::n'irnlrlu_ the pariy vhall be
ancdized oy per proces Specification Mo, ARGQG A &84

En{aprion- 1. Thegad areat aa Threaded paorty do not m—quiru
un-:ldi:ir'-g when astembled with o suitable onifiseire eom-
pﬂqnl".'

g3aLdi¥is3y

EOF

T-3Aro9-10 NY

Q315181534

HA uelpes
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DETAIL SECTICM

COPFER AMD COPPER ALLOYS
EC.D General

FC-20 Caopper lines
FC.23 Dissimilar metals

GEMERAL FIMISHES
FGO Chremium plaie

FG-7 Control cobles

Tinmed ar golvoniped steel cables
Carratian-seniitant  stenl

Carbon and low alley terminals

FG-5  Desvimilar meral

FiG-B "l'llll.1|!|wt|'r'l.

FG0 Coil springs, ond
F3-11 Flat tl:-riﬂgq

FG-13 Armament proteclion

FG-70 Tanks gnd tonk compartments
Droppable wieel 1anks
Interior of tank
Exipriar of Pank
Tark compariments

FG-31 Markingi- Pipinn lifes

FiG-23 Markings: Cobles, cronks ond horns
FG.23 Morkings: Miteellaneoud
F3-24 Morkings: Engire disconnect points

REGUIREMEMTS SPECIFICATICMS

Cadmium or zinc plafe

Mo treaiment requires
I. Cadmium or zinc plofe
i See naler

See nates AP

B noled
Mo freatment reguired

Forkerize and oil 5702
Ser nobes A TT P 456
Sew notes

One caal rine chramate primer AMTT-P454

See nofes

S notes

Finish in occardance with Sect, F5-30

Two coal e chramate primar

Refer ta Drowings 10600000 and
10375

Mo reqguired

Refor to Drowing 10400010

Refer ta Drawing 1060010

AR TT P&56 & 20073

AM.QGE-P421 or AM-P32

AME-P-A2Y ar AM-PIZ

NOTES

Exception: The following bross or bronze parts are not fo ke
plated: nuts ond screws in wicinity of composs; parh gon-
lacting hydroulic ar antiicing fluid; electrical contocts; turn.
buchlow, sofoly lockwire, ond bearing surfaes,

Divsimilar metal cantach thall be pratected after plabing aid
specifiod in Section FG-5,

Ch’rqmium p|1:|re_

Part 1o be chrome ploted; mtermal $teel parls Wnlugring h:,--
droulic fiuid & communicating 1a the exteriar.
Exgephian; Corretion-restbanl leel parts shall net be plated,

Treal for corrosion prevention with ane coot Spec. AM.C.53
Type 1 carrorion-presentive compound

Forkerize ard oil prior 19 swoging. Afrer swoging, oil with
Specihcatian AM-Z-53 Type 1. When Parkerizing focilitaes
are nof u'\.'|:|||_:h-|f '|frrr|ir|-|,:|| may l‘l.l!l u:'rhn'-r rc’h!‘fhﬁiun‘. (=14 .fiﬁ:'
platee, Plating to Be dene prior bo swoging.

1. Insulote from muefual confoct by one coot zine chromote
primer opplied 1a either of the contaciing surfaces. Oa later
avglanes, o miremem of one coat of primer shall be app-Ile
an each confocting surface.

Exceptions: 1. When mognerium or o5 allay i sne of tha
1¢h!¢{1ing metals, each contocting matbol shiall b given
the camplete protective freatment reguired for that metal
by Chart “A" prier fo otiembly,

2. Bearng tuefacm and electrical I:H:-nding confocts are
nat te be primaod,
1. Bolts, nut, screws ond similar Fasterers, and codmivm
af zim-plaud nul plates reguire no distimilar metal
pratection other than ihat normally required far the
metal they contoct.

2. Cantocting surfoces where dglerancer ore too amall te
permit g paint ool between, but whers dissimilar metol
prafection i3 normally required, shall be owsembled with
a wel coat of primer applied to either af the contasting
surfoces.

Upper wing surloges adjogent 1o fuseloge from fairings out
baard 17 inches thall recsive two coots of airfeil tmoother.

E:qrgp.'i:.n Spring m contact etk h!ln.'lr-:.ll..lii{ G ;.nri-i{inq fluicd
shall nal e :urirru;":! ar athersiie fimiskhed.

Weather seal all ejection chutes, bioxt tubes, efc, communi-
cating with the exterior by cowvering epeaings with suitable
walarproof lope.

One slosh coat of o switable oremetic fuel ressviant material,

Frimer fa be thinmed in ratia of 1:1 with Spec. &M THE

Each dipcannedt parnt (botk sided) fa bo marked with a liges

daubh of Imternational arangs lacquer mesating Spec. AMTT

L50,
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DETAIL SECTION

MAGNESIUM AND MAGNESIUM ALLOYS
FM-0 General
FM-20 Exterior surfaces, parts, and members
FM-23 Engine compartment surfaces, parts & members ‘
FM-25 Interior surfaces, parts and members

STEEL
FS-0 General

FS5-20 Exterior surfaces, parts and open members that
can be plated

F5-21 Exterior closed members that can be plated
Interior of members

Exterior of members

*F5-22 Exterior closed members that cannot be plated
Interior of membars

Exterior of members
F5-23 Engine compartment surfaces, parts & members
Interier of closed members

Interior of open members
Exterior of all members

F$-26 Interior surfaces, parts and open members that
can be plated

*F5-27 Interior closed members that cannot be plated
Interior of members

Exterior of members
F5-28 Interior closed members that can be plated
Interior of members

Exterior of members

*F5-29 Interior open members thot connot bhe plated
*F5-30 Exterior open members that connot be plated

*Later Airplanes: All steel parts which cannot be plated re-
quire Parkerizing and priming, aos per Specification
No. 57.0.2C, Type Il, Class B.

REQUIREMENTS

1. Protective treatment
2. Two coats zinc chromate primer

Cadmium or zinc plate

Cadmium or zinc plate
MNe primer reguired
Hot oil treatment

1. Cadmium or zinc plate
2. Mo primer required

Hot oil treatment
One coat zinc chromate primer
Het il treatment

One coat zinc chromate primer
1. Cadmium or zinc plate

2, Mo primer required

1. Cadmium or zinc plate

2. No primer required

Hot oil treatment
One coat zine chromate primer
Hot oil treatment

1. Cadmium or zinc plate

2, Do not prime

One coat zinc chromate primer
One coat zinc chromate primer

SPECIFICATIONS

98.20010
AMN-TT-F-656

AN-QGQ-P-421 or AN-P-32

AN-QQ-P-421 or AN-P-32

J1)-0-336 or AN-C.52

AN-GIGQ-P-421 or AN-P-32

J11-0-336 or AN-C-52
AMN-TT-P-656
J11-0-336 or AM-C-52

AM-TT-P-656
AM-QQ-P-421 or AN-P-32

AM.QG-P-421 or AN.P-32

J1)-0-336 or AN-C-52
AMN-TT-P-656
11J-0-336 or AN-C-52

AN-QQ-P-421 or AN-P-32

AMN-TT-P.456
AN-TT-P-656

NOTES

Second prime coat to be tinted interior green.

Exceplion: Corrosion-resistant steel, armor plate, ond paorts
contacting hydroulic or anti-icing fluid shall not be cadmium
or zinc plated.

Exception: Dissimilar metal contacts shall be protected as
specified in Section FG-5.

Method of treatment to be as outlined, Spec. 3-1001, Sec. E-7.
Exception: Flash-welded parts require no oil treatment,
Exception: Corrosion-resistant steel shall not be plated.
Exception: Dissimilar metal contocts shall be protected as
specified in Section FG-5.

Method of treatment to be as outlined, Spec. 3-1001, Sec. E-7.
Exception: Flash-welded parts require no il treatment.
Exception: Corrosion-resistant steel requires no primer.

Method of treatment to be as outlined, Spec. 3-1001, Sec. E-9.
Exception: Flash-welded parts require no oil treatment.

Exception: Corrosion-resistant steel and armor plate shall not
he plated.

Exceptions: 1. Armor plote shall be given one coat primer.
2. Dissimilar metal contacts shall be protected as specified
in Section FG-5.

Exception: Corrosion-resistant steel and armer plate shall not
be plated.

Exceptions: 1. Armor plate and parts subsequently to be fin-
ished with lacquer shall be given one coat primer.
2. Dissimilar metal contacts shall be protected as specified
in Section FG-5.

Method of treatment to be as outlined, Spec. 3-1001, Sec. E-P.
Exception: Flash-welded parts require no oil treatment,

Method of treatment to be as outlined, Spec. 3-1001, Sec. E-9.
Exception: Flash-welded parts require no oil treatment.

Exception: Corrosion-resistant steel and armor plate shaoll not
be plated.

Exceptions: 1. Armor plate and parts subsequently to be fin.
ished with lacquer require one coat primer.
2. Dissimilar metal contacts shall be protected os per Sec-

tion FG-5.

Exceptions: 1. Corrosion-resistant steel requires no finish. 2.
Armor plate requires priming only. 3. Interier surfaces of
steel members closed by fusion welding shall be treated with
hot oil as per Specification No. 3-100,

¢-3r09-10 NY
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REQUIREMENTS

1. 3 brush caats clear dape

2. 2 pray cteah clear dope
Ma rreatment reguired

Two coals sealer

I. Twe coalt sealer

2. One cootl pigmented wocior

Twa coots sealer

SPECIFICATIOMNS HOTES

AM.TT.D-514 All Fabric contrel swrfaces to be finished o1 per Spec
TE-24T0D
AMTT-D.51 4
AR5 1T Method of finithirg to be 0% per Spes, AN-CH3
Exgeptions: 1. Balio wood ports sholl be given ane

el oF 1panit varniih
2. Fost drying weod sealer moy be substifuted for
AM-51F waler on fAoorboords, bulkheaods, ond filler
blocks when such parts are in arecs requising ne
finish color coal.

Y B e Methed of finishing 1a be ai per Spec. AMC-83.

AM517 Amend, 2 1

1 BB Mothad of finisking to ke as per Spec. AMC-EX,

CHART B

ARMY FIMNISH COLOR SCHEME

. In all gases the Giniihes spectied herein are 1n addition 1o the reguiremants of Chart "4, and are o be opplied after the requirgments af Chart "A"

S DETAIL SECTIOM
= TEXTILES
FT-21 Tail grovp, and
FT-23 Rudder
FT-25 Cotton wehhing
WD
F 28 Interior swurfoder, porfs and members
Fy-23 Exterior surfoces, ports and members
I|. F&.24 Interiar of closed members
have been met.
m
I' ﬂ SURFACE
o IMTERICOR SUBFACES
ﬁ Anti reflectian
ITI'I' fnitrument ponel (front side only)
| (] Pilat's campartment
! Metal Aoor oreat
f Waood foor areas
Pilat's ieni
Contral kandles
Al other areas from Sfation 101 to Stotion 184
All ather wreas
*EXTERECR SURFACES
Landing gear
Propellsr blodes
Prapeller Blade tips
All fobric control surfoces
All other areas
lnsignia
.I‘.ﬁhlglﬂh;l Frssh
"See figure 448 for Britih comoullege colar schome,
-.___‘-
%,

FIMISH COLOR

Flat black
Instrument black

Mo finisth coat required
Sew notey

Dull dark gresn

See notes

Intariap Green
Mo finish coat reguired

Aluminum

Imptrument block
Identificarion yellaw

&luminum
Aluminum

Se0 noled

Dark alive drab

2. In this charl, where finish colors anly are specified, tha number of finith cooats thall be tuch o 1o give complete hiding.

HOTES

Spec. ARML-2 |-a-l:quu-r to be used or Spec, ARCEF (Coler Ma. 404
Spec. AML21 lacquer 10 be vsed or Spec. AMET (Colur Mo, &040,

One coar of Spec. MA 21300 non-ikid surlacer.

Metol F|11ing-5 on waaden seahs require na fingh coatl,

Carrosion resislont steel and cadmium o ving-plated cantral hondies require no Fimish cool, gagepl
for the knobs which thall be finithed in accardance with Fhe opplicable drawing.

Spec AMET flot block to be used,
Excogtion: Areor rot normally wisible require ne finlih coatb,

Clear lacgquar 1Spee. AM.TT.L-51) of clear wormish I_Spe:. AM.E-TI, -e;n-nrnin'mg- 12 aunced alumiaum
paste [Spec, AM TT A 4410 per witthinrned “q-llnn te be wied.
Exception: Corrcsion-resistant steel posrs s parly that are cadmium, zine, or chromiom
plated reguire na Anish oot
Forty receved wnfivished shall e primed and given one coat instrument black locquer (Spec
ARLTT-L-515
Party received vnfinithed shall be grven one coal Spfc. AM E7 identifcalian jellow enamel fram
lig 1o 4 inches from Fip.
Two cooh oluminieed, Spec. AR TT.O0 551 nitrete deope to be yaed,
Frimed swrfoge, wood, plowic, ond any areas nat bare metal sthall be Rnished with aluminzod
clear locguer ar aluminized varaiih,
Spec. AMET comauflage enomel to be wied, calars ond location to be o3 per Drowing 10603010,
Surfocer 1o be sonded with 3400 paper, femoviag only the mimmum amount of Fnnk
Aegditary 19 shiain the desired smoathness.

The top ol the engine cowling in oll areas coversd by the dorward witisn of the pilat thall be
finished with dork alive drab, Spec. AME7 tomoufloge enamel.

Z-Aro9-10 NY
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tube vise or flaring block. If a hack saw was used for
cutting, the tube ends must be filed until all saw marks are
removed,

e. Afrer filing, remove all burrs from the inside and
outside of the tubes with a burnishing spoon.

6. TUBE BENDING

Tube bending can be done with any one of a variety
of hand bending tools or power production bending tools,
Avoid bending in smaller radius than the limits of the
rube will allow, or forming flatrened, kinked, or wrinkled
bends.

RADIUS OF BEND FOR RIGID TUBING
NOMIMNAL BEND RADIUS

TUBE ©.D. MEASURED TO THE TUBE
(INCHES) CENTERLIME [INCHES)

L Y

He s

1. g

Ad A

He e

*a 1-*1":-

" 5

*a 13

3 174
I 3
i !I"-:i :‘ “d
B 5
i 7

Bending rube without the aid of tools can be accomplished
by carefully forming the desired radius by hand. This method
is crude, bur can be employed in an emergency. It is sug-
gested that tubing Y-inch O.D. or larger be packed with
very ine dry sand, unless Cerrobend 1s available, and both
ends of the tube be plugged before bending, This will aid
in preventing cracked or wrinkled bends and form a more
acceptable radius. In bending, form a large radius in the
tube and gradually work it down to the radius desired.
When the bend is completed, remove the plugs and sand;
then thoroughly cleanse the tube before installacion,

7. FLARING TUBE ENDS.

4. Selecr the proper flaring ool and vise for the tube
to be worked, Wirh a hammer-type tool, tap the pin lightly
first; then wse more force. Avoid cracking tebe ends and
overflaring. If a flaring pin and block are not available,
a ball-peen hammer can be used. Secure the be and form
the flange with the round end of the hammer by tapping the
opposite end of the hammer lightly.

b. Check the flare by placing a "T” sleeve over the tube;
the outside diamerer of the Hare should extend beyond
the toe of the sleeve, but not beyond the ourside diameter
of the sleeve. Tubes flared oo long will stick and jam on the
threads when being assembled and are likely to seat on the
bortom of the coupling rather than on the rapered sear.
Flares too short may be squeezed thin on installation and
prevent full urtilization of the clamping area,

8. INSTALLING A TUBE.

a. Take a piece of clean cloth as large as can be pulled
through the tube; attach a wire to the cloth six inches longer
than the rube. Thread the wire through the tube and pull the

RESTRICTEr
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Section VIII
Paragraphs 5-9

cloth through as many times as is necessary to free the inside
of the oil, grease, or other foreign matter.

b, See that the inside of the flare is clean

¢. Lubricate the exposed external tube machined threads
with a thin film of lubricanc (selected from the following
thread compound chart) on the first two threads.

THREAD COMPOUNDS

The following thread compounds are approved for use
in the indicated installations. No other thread compounds
shall be used.

Installation Straight Threads Pipe Threods
Alrspeed AN-VV.P.236 AN-C-53
Hydraulic system AM.C.53

Fuel system

Chl sysrem
Coolant system
lnstrumenr system
Oxygen system

AN-VV-P-236
AN-VV-P-236
Threadlube
AN-VV-P-236
Mor used

Farker Sealube
Parker Sealube
ﬂin:'.ll”ut"f_'
AN-C-54

*AN-C-B6 Type B
Rector Seal #15

" Approved for use on low-pressure system (400 lbs./sq. in.)
only.

Proper tinning of brass pipe threads is also acceprable
for sealing purposes in the oxygen system.

d. Position the tube in place and tighten the nur finger-
tight.

e. With an end or crescent wrench, hold the fieting in
position while the nue is rightened to the proper twrque
with a torque wrench, (See paragraph b, for maxintem
targue. )

f. Use of a torque wrench is strongly recommended 1o
avoid overtightening and consequent system failure,

g- Test the installavion for tightness by applying the
SYSICT Pressunrc.

. MAXIMUM WREMCH TORQUES IN INCH-
POUNDS FOR DIFFERENT MATERIAL AND
SIZES OF TUBING.

Frung size 3 i 5 i b 10} 12 L&
Tubing O.ID. P L e 13 3 1 LA 1
Copper tuhe At THOO1000 125 2000 32% 450 600
Al alloy 5250 AN 7O B0 125 XS0 3s0D sDO TS0
Steel tube 0. 150 200 250 400 57% 775

9. TUBE LEAKS AND FAILURES: CAUSES,
REMEDIES, AND PREVENTION.

a. GENERAL —Trouble in a twbing system may be
broadly classified into two groups: namely, leaks and fail-
LIS,

b, LOCATING LEAKS.—Liquid leaks are sometimes
hard 1o locate. Wipe the system clean and trace the leak
to its source. Leaks generally occur at joines, around shafrs
or seals, and infrequently ac pinholes in the unir bodies.

¢. CAUSES FOR LEAKS AT FLARE JOINTS,
(1) Poor flares, rough surface, cracks, and splits.
(2} Insufhcient wrench torque.

(3) Too much wrench rtorque.

409
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Paragraphs 1-2
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Section IX

CHARTS & TABLES

1. CAELE MANUFACTURING CHART.

This information is contained in figure 481,

2. BOLTS, SCREWS, AND NUTS.

a. TYPES —Structural bolss and screws are made from
steel alloys which comply wicth the strength requirements
of Specification No. AN-B-3. Plain nuts are manuofactured
ro conform with Specificarion No. AN-N-2, while self-
locking nuts conform to Specification WNo. 25527, Dimension
spectiications meet AN and NA sandards. Generally, only
the AN3, 4, and 5 type bolts, the 756, 100-degree counter-
sunk screw and the 752 button head screw are required
for assembly of parts. The type of nuts used varies with
the particular application, generally including the regular
sr:ff-lncking hexagonal, basker anchor, corner anchor, and
gang channel. The self-locking hexagonal nut {elastic stop
nut) can be used in oil or gasoline, but it should not be
used in the control systems where the bolt would be subject

to rotation. For temperatures up o 121°C (250°F), the
standard (elastic type) self-locking nuc may be used. In-
stallacions where temperatures are berween 121°C (2507F)
and 232°C (450°F) may utilize the Boots Mfg. Co. "Rol-
Top" nut, while higher temperatures than 232°C (450°F)
necessitate the use of the "Hy-Temp” type nut with metallic
insert. The mimimum hexagonal nut heighre 15 limiced only
by the strength requirements of the specification, Gang
channels should not be used in tension applications, The
Boots nuts in the gang channel may be spaced by means
of punch marks placed in the channel, and may be readily
snapped in or out of the channel. For blind anchoring, the
basker anchor nurt s useful because it eliminates accurate
jigging of holes. The corner anchor nut has a tendency w
bend thinner gage sheet stock below 040 inch. The stand-
ard two-lug anchor nuts should be used wherever possible.

b. STANDARD HOLES FOR BOLTS AND SCREWS.

—The following chare specifies the hole sizes for the ap-
plication of the various sizes of bolts,

TYPE DIlAM. DRILL
No. 6 138 No. 27 (144 )
No. 8 164 Nao. 18 (.1695)
No. 10 189 No. 14 (.182 )
or AN3
AN4 250 C(.242 )
ANS 3125 N {302 )

REAM -+ .0005 COUNTERSINK FOR
- 007 T546 SCREW

100% x -ic, diam.

100° x Ye-in. diam.

189 1007 x 3-in, diam.

230
3125

(T LT

Figure 479 —Bolted Joint With Oversize Hole

¢. FITTING OF BOLTS AND SCREWS.—All bolr holes
should be the smallest consistent with design, and all boles
must be suitably locked. It is advisable to drill the hole
undersize and ream for a close fir. Bolr holes must not be
oversized or elongated. A bolt in an oversized or an elon-
gated hole rakes none of the applied shear load until the
metal it s holding in shear has slipped enough, and the
remaining boles sheared enough, to allow the bearing sur-
face to come in contact with the bolt. (See fipnre 479, The
sheuring action is a definite failure in these bolts and they
are no longer capable of carrying their design loads. In
some cases of oversized or elongared holes, it is permissible
o drill or ream the hole unnl large enough to permit the
insertion of che nexr size larger bole. However, before re-
sorting to this method, obtain permission from an author-
1zed engineering officer. When in doubt, 1t is advisable to
replace the fitting which contains the oversized hole with
one in which the holes are the proper size. To make a bolt
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installation structurally sound, bole threads must never bear
in any pare of a ficting. All bolt holes must be normal to
the surface involved and must provide complete bearing
surface to the head and shank of the bolr, Also any baolt
entering an anchor nut must be free enough to engage the
threads in the nut by hand manipulation. Bole threads must
cut completely through the locking device of self-locking
nuts. To meer this requirement, washers may be used under
nuts, and shims may be added under nur plares. The bolts
must be sufficiently tighr, bur teo much rwist an the wrench
s to be avoided. The inch-pounds twist required should be
within a certain range for the bolt diameter used. The fal-
lowing chart specifies the twist required. Inch-pounds is ob-
tained by multiplying the pull by the wrench length or by
the use of a rorque wrench which is calibrated in inch-
pounds. (See fipure 4800,

Section IX
Paragraphs 2-3

i O HRENCH N vemES x Prouie o Boeeviste Toimsn POuNDs Toeoud

Figure 480—Use of Torque Wrench

d. TORQUE LIMITS FOR BOLTS AND NUTS.

Tension Type Nur

TORQUE LIMITS
Shear Type Nut

BOLT SIZE AN3IGT and AN3ID AN320
{In.-1bs.) (Fe.-Lbs.) {In.-Lbs.) {Fr-1.bs.)
B8-32 12-15 1-1% 79 -
10-32 20-25 1%-2 12-15 1-.1%
%-28 50-70 4%-6 30-40 2153
e-24 100-140 8-12 60-85 5-1
%24 160-190 13-16 95-110 8-9
¥5-20 450-500 37-41 270-300 20.-25
¥4-20 480-690 40-57 290-410 30-35
%18 800-1000 (:6-83 480-6G00 40-50
*%-18 11001300 91-110 G60-780 55-65
%-16 2300-2500 190-208 1300-1500 110-125
%-14 2500-3000 208-250 1500-1800 125-150
1-14 3700-5500 308-483 *2200-3300 *183.283
1%4-12 5000-7000 415-580 *3000-4200 *250-350
1}4-12 9000-11,000 750-910 *5400-6600 *450-550

*Values calculated by exrrapolarion,

¢. PROCEDURE FOR TIGHTENING SCREWS.—For
the proper tightening of aircraft screws, the limirs given in
chart d. must be observed,

(1) Excessive tightening will overstress the screw,
causing distortion or stripping of the thread, Insufficient
tightening resulrs in idsecure fastening.

(2) The torque o be applied with a hand screw-
driver of proper size ta fit the screw in question falls within
the specified limits. However, when screws are applied by
means of a speed wrench or power screwdriver, care should
be taken thar the tool is adjusted to slip at the minimum
torque specified. When screws cannot be seated by a power

HES'!‘E' e

B

screwdriver adjusted to the given minimum rorque, the
screw shall be driven home by a hand screwdriver. In the
case of round or brazier head screws, when one side of the
head fails to come flush wich the adjoining material, a
maximum tolerance of .004 inch can be permitted, provided

the number of screws affected does not exceed 10 percent
of the total and provided the screws are nor adjacent to
each other.

3. ARMY, NAVY, COMMERCIAL AND BRITISH
EQUIVALENTS.

This informaton 1s contained in hgure 482,

443
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ALL FITTINGS ARE SWAGED
* = SOLDERED FITTING EXCEPT AS NOTED

BE-F0-dkL

Figure 481 (Sheet 1 of 3 Sheets)—Cable Data Chart
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CABLE I.D'I:ITI:I'J'H

Cock Fli'l' Encloswre
Emergency Release

Cockpit Enclosure Canapy

Acteating

Cockpit Enclosure Canapy

Emer, Releaie

Cock FH‘ Emer. Baasl
Control

Landing Gear Sirul to
Timing Valve Cable
Attach. Left

I,-l;l'nding Gear Sirul te
Attach. Right

Landing Gear Timing
"'ul"l;llvq qurl; r'uh‘:
Attach, Lett

Lnnding Gear Strut
Cable to Torque
Tube AMach,

'Le:nd'mg Gear Timin-g.
YValve Bellcronk
Atlach, ﬂigl‘l‘r

Tail Wheel Ducluh:hing
Rear

Tail Wheel Up-lock
Confrol

Tail Wheel Down-lock
Cantral

Tail Wheel Down-lock
Confrol Rear

Tail Wheel Up-lock
Conirol Rear

Tail Whesl Steering

Elevator Control
Upper Rear

Elevator Control Lower
Rear

Elevater Control Front

Aileron Control Inboard

Aileron Control Inboard

Aileron Contral Qutboard

Rodder Pedal Refurn

Rudder Cantral Frant
Rudder Canfral Rear

Elevater Trim Tab Forward

Elevatar Trim Tab Left Rear

Elevator Trim Tab Right
Rear

Elevator Trim Tab
Intermadiate

Rudder Trim Tab Forward
Aileron Trim Tab Qutboard

Ajlaran Trim Tab Inboard

NO.
REQ.

it B b kD e D

E

NA DWG.

104-318217
104-318287
109-318240

102-430%70
106-335172
106-335106
106-335139
106-235173

106-335105

PRa4192

106-34140
106-34139
102-341013

102341012
7334198

10252209
102.52210
10652211
102-52383-2
102-52383-3

102-52384
73-52410

102-52417
102-52418
106-325170

83-32534

B3-32547
102-52523
106-525171
102-52550

106-525169

Figure 481 {Sheet 2 of 3 Sheets)-Cable Data Chart

TYPE

1X

il

v

Xl

X
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CABLE DIA.
FITTING [
of IMCHES  FITTING "B

RAITRIA ;1)
RATBOZ AM&SS-T LH
AMS58.2 X AMASP-5T RH
ANGST -3 o ANG67-53 LH
AM&SE-2 RH M RATBAZ
AMGAT-2 e AM&EP-2 RH
AMNGST-2 W ANGSS-2

AMEAE-Z e AM&SP-2 LH
AMNA&GE-2 M AMNAGAP-2 LH
AMNGSE-2 Y AMA&SP-2 LH
ANSSSD RH A ANSET-3
AMNGSE-3 X AMAST-5] RH
AMSSE-] X ANGSF.53 RH
ANSST-3 M ANE69-53 LH
AMNBET-I A ANS&P-53 LH
ANSSE-B-5 5 ANSSS.B.5
AMNSSE-5 3% ANSSTLS LH
AMESE-5 o9 AM&ER.LS LH
AMESE-5 . AMSSF-LS RH
ANGEB-5 A5 AMNGST-55 RH
AMNAAE-5 i AMNGAPSS RH
AMN&SP-5-5 LH X AMNGSY-5-5 LH
AMNBGAT -4 Y4 AMNGAT 4
AMSAPLS RH 4 AMSLT-5
AMAAE-5 oo AMN&ST-LS LH
AMGE?-2 RH e AMNGST RH
253181243 X MAF3I10621-802
IT4-2 | MHAFIT0&421-802
AMN&SP-2 RH M AN&EST.T LH
ANGSP-2 RH X AMNGET RH
AN&S9.2 LH e ANGET-2 LH
ANGET.2 RH W AMNS&EP-2 RH

RES™

= _—

Section IX
Paragraph 3

LENGTH “L"
IM INCHES

ADD. FITTINGS
A5 NMOTED

7331813324 -3, 4

kA1802

8%, (€} RAZ134-A Yoke (] Req.)

(C) 4B14-4.12
&9%, (D) MNe. 3500
Shokespeare Caosing
52%,
7%,
725,
68",
Ta'M,
102
104%,
6414
49%  (C) 73-5243)
(D) T3-52487
{(E} 73-52458
1 Req. of Each
12514
754
() 1753
142 (D) 110
(E) 1L1-2
(C) L1 {1 Req.)
1394, (D) 1L1-2 {1 Req.)
!
(C) 25-52542
(D) 23-52454
2 Req. of Each
127
(C) 25-52542
(D} 23-52454
2 Req. of Each
(C) 900
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MHO.

CABLE LOCATION REG.

Bomb Bock Releass
Contral Quter Wing 2
Bomb Rack Relecys
Contral Left Wing Inner 1
Bamb Rock Releose Control
Right Wing Inner 1
Bomb Rock Relecis
Caontrol Fuseloge
Bomb Release lnner Left
Bomb Releois laner Ftighf
Bomb Release Outer

Bl = s R

MA DWG.
HO.

104-63118
108-530464
106-63067
1064630464
10%-63066

10963067
10963118
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CABLE DIA,
FITTING I~ LENGTH "L" ADD. FITTINGS
TYPE o INCHES  FITTING “B” IN INCHES AS NOTED
Xil RADTO | AMAES-T LH Shokespeare Casing
Wi AMSSE -2 E AMN&SH-7 RH
(C} 5700
X1 AMNGEE.2 e ANGES-2 RH 63" Shokespeore Cosing
RAZ500 M RA2482-1 12 (C) RA1BA2 (2 Req.)
| ANGEP-2 N 48'%,
|X ANSED.2 LA 7&l, RA2482.2
1% AME4D.2 Y &5%%  RA2500

Figure 481 {Sheet 3 of 3 Sheets)—Cable Data Chart

ITEM
Shock Strut Fluid

Lubricating Grease
Wheel Bearing Grease

Hydraulic Fluid
Fuel

Qil

Coolant

Oxygen System Lubricant
Machine Gun Lubricant
Instrument Thread

Compound
Aircraft Instrument Qil

ARMY, NAVY, COMMERCIAL .

BRITISH EQUIVALENTS

u. 5. SPEC.

AAF 3580 or
AMN-VV-0O-366

AN-G-3

AAF 3560 Medium

AN-VV-0-3566
AMN-F-28, Grade 130

AN-O-5, Grade 1100p

Ethylene Glycol
(AN-E-2) with NaMBT
added. See T,0.
24-25-1A

AMN-C-B6

AXS-777

AN-C-53

AN-O-6

COMMERCIAL EQUIVALENT

Intava Servo Fluid

Socony Vacuum Mobilfluid H.F.

Penola Beacon M2B5
Intava Grease C
Socony Vacuum PD4338
Penola W5-491
Esso Ethyl Aviation Gasoline,
Grade 130
Intava Red Band
Esso Aviation Qil, Grade 100
Carbide and Carbon Chemicals
Corp.—Ethylene Glycol

Rector Well Equipment Co.—
Rectorseal No. 15

Standard Qil of New Jersey
WS5-466

Intava (U. 5. AC35%0)

Intava Utility Oil
Intava Servo Fluid

BRITISH SPEC.
DTD 44C

DTD 577
DTD 419 Medium

DTD585

DTD 4728

Ethylene Glycol
DTD 3444

Proprietary Grade
(AQUADAG)

DTD 44D

DTD 392

DTD 44C

Figure 482—Army, Navy, Commercial, and British Equivalents for Commonly Used Materials
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Section X
SERVICE INSPECTION

Introduction

The following inspection and maintenance requirements are mimimum. If, because of local conditions, peculianites of equip-
ment, or abnormal usage, the described inspection and maintenance requirements are insufficient to secure satisfactory main-
tenance, local authority should not hesitate 1o increase the scope and frequency of inspections. The inspection periods are fully
defined in the Visual Inspection Manual, T.O. No. 00-20A

Inspection periods established for AAF and Navy service organizanons are nor identical. For that reason, inspection periods
specified in this section in terms of hours consist of two figures, ie., 25-30 Hour Inspections, the first figure of which indicates
rhe AAF period, and the second figure of which indicates the comparable Navy period. The following index is provided for
convenience in locating the inspections specified for the various components of the airplane.

il

Pretlight Inspectinn#‘!g-, Propellers and Accessones
Bombing h " Power Plant General
Gunnery o 2 ' Draily Inspection tor Airplane
Tow Mechanism ' ' , Cockpirs and Cabins
fﬁmiﬂl ot : Flight Control Mechanism

unication ‘Movable Surfaces
Phetographic Fixed Surfaces

Mavigation " E#
lnspections Completed Tl#
Landi

Daily Inspecrion for Power Plane mcar

Engine Controls < Wheels and Brakes
Engine Instruments — Hydraulic System
nition and Elecrrical Fuselage
uel System Oxygen Equipment
' Oil System : Nighr Flying Equipment
~ Cooling System General Airplane
Vilves Navigarion Instruments

Manifolds and Superchargers Batteries

= RSy T — 447
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PREFLIGHT INSPECTION

N\

BEFORE STARTING ENGINE

Examine airplane flight report, Form 1A. Enter all in-
tormation necessary o complere reporr, If rounine in-
SpeCtions ang _Eur |!:|uL CIImoe ht.' m;ll.lt.:, enter the Pmpf:r

:~!..'I::-!*-H--.*u i i!.l.!IL-I[L' [J:!,‘ |=-:z|::.-:»|tl:'| -:Lf I:];H'_' itL’:‘-Pﬂ'E[iﬂl‘L‘L

Remove covers from engine, l'.ﬁn.’.l":f"it Eﬂt'ﬁiurf. and

prtot head.

ll Check quantity of coolant, oil, and fuel. Enter on Form

| A

With ipminion switches "OFF,” Inspect PT:]FH'.‘HL‘T foor

nicks scrarches, and looseness.

Fnt"l'lll.l'l."l'_‘ I.I!-".‘- Er ‘I_'."IL'._"I‘.'H‘ Ci P'n'-.lll-lil_:l H| I'II.! I‘IJ'-id.,'].I_L'!_' I_'I."I'ulr'ill'l_.-_! In

front of cockpir enclosure

Inspect all readily accessible hydraulic lines and unires
for leakage.

Drain all fuel srrainers.

Visually check all accessories and lines, and replace
cowling,

On r.*-.ul!,' airplanes, make sure that handcrank 15 in
right wheel well.

Inspece landing gear tor proper inflanion: check for
I E B prog
obvious damage and Huid leaks

{heck tires for correct inflation.

Circle entire ship o check upper and lower surfaces.
of skin for obvious damage, loose access doors, and
loose cowling

Examine wing flaps, ailerons, and trim tabs for free-
dom of movement and general condition

Make sure that wing tie-down rings are retracted into
wing, and thar plugs are installed in hoisung sockers

Examine upper surface of wing, parricularly ar leading
edge, for dirt, fuel, oil, or frost

Visually inspect all structure surrounding the self-
sealing tanks for evidence of fuel leakage,

Make sure that canopy slides [reely, and locks

Clean entire windshield and shding canopy, and ex-
amine glass for cracks and deep scratches

Make sure that cockpir enclosure emergency releasc
handle and release mechanism are not released.

Check all flight contrel mechanism for freedom of
movement, and range of operation.



|
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Make sure rhar engine controls have sutficienr zpring
back and do not bind
Make sure friction lock operates correctly.

!‘h‘i.;[{l' ST r11.-|r r.:l|_; WIres ACroass 1||I|:|l_'E|_' -.1..|[| {1

longeron and muxrure control "RUNT position SLOp

h‘.l.'ﬁ{ (Al t'ﬁ'l']l !'IF1Z-1H i

Ser elock ro operations office time and see thac it is

running.

Set altimerer o station alrirude, or as direcred by pilot,

et rate-of-chimb indicator w zero Tap instrument to

make sure pointesis not stuck.

Check all instruments for proper pointer position,
loose or broken coverglasses, moisture in the case,
chipped luminous or operating limic markings, loose

dials and poincers, or other visible defects.

Section X

Clean all instrument coverglasses wich clean, hine-free

cloth.,

Make a thorough visual check of the SCR-274-N raduo
antenna, bearing in mind thar che shightest nick in the
antenna wire may result in a break durning operation
Unpark and park brakes, checking system for evidence
(f cr

Turn tuel selecoor valve conrrol handle one mplete
revolution, and note wherther binding occurs ar any
point. If binding 15 indicared, check the connecring

linkage for correct alignment

Make sufe’ landing gear control handle is 1n "powN
posiLtion.

Priorte every flight during which the use of oxygen 15
anticipated, check oxygen pressure and operation of
OXYEENn system,

DURING ENGINE WARM-UP
Make engine run-up nspection. (See "Engrne and
Accessarser Grawnd Test” Operatton and Flight

Manual, T, No, O01-60O1E-1.}

REST”
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AUXILIARY EQUIPMENT—INSPECTED TODAY

BOMBING EQUIPMENT
If bombs are installed, determine the load carried.
Make sure sway braces hold bombs securely,
Check arming wires tor proper installation,
Make sure safery pins are pulled from the bomb fuses.
Make sure thar bomb rack mechanism is locked.

Bamb safe-sclector switch must be in "SAFE” position,

Bomb arming switches must be in "OFF” position,

GUNNERY EQUIPMENT

Inspect lefe wing guns for lefr-hand feed and righe
wing guns for righr-hand teed.

Check headspace, nming, and ol butfer adjustment of
Funs,

See that bore and chamber of guns are clean.

Check solenoids for proper installation and fuﬁ
rioning,

F F -
Check gun camera circuit.

Check gun sight rheostat and lamp for pr ','_i:q;nc-
voning. Check both Alaments selectively gl -

Check securnicy of atrachment, and ;lig.‘mmr of feed

=Y

II'II.lI CeCrlOn {'l'll.'l'l:."ﬁ .
Make sure that ammunition belr 15 prﬁfgﬁf connecred
to feeder chure

See that zun mounts are securely Jocked.

Check saferying of nuts, screws, and boles,

Make sure gun covers are securely latched, and back-
plates are latched and locked.

Make sure guns are charged,; then securely fasten access

plares and doors.

COMMUNICATION EQUIPMENT

Check radio receiving equipment for proper adjust-
ment by tuning in a station within the frequency

range of the radio.

Mauke operational check of transmirters by calling air-
port wower and asking for frequency check
Determine if ourpur of rransmirter is maximum

Make sure transmitter is properly tuned to antenna

Listen for engine interterence 1n the receivers when

COEINe 15 running.

PHOTOGRAPHIC EQUIPMENT

Clean camera ghoroughly, raking partcular care not

Loy »Lratc

_ Check gam for security of artachment,
Make sure elﬁ: ections are tight.
Check shurcrer spﬂ:d mﬂiutu dial for correcr align.
ment with index marl i body.

Set lens 1djusun=ut to correspond Wﬁdm‘r speed, —
16, 32, and 64.

Set lens adjustment marked “B.H.D.” tbnhhr ﬁl?
and dull), according to light conditions.

A
Make certain that lens assembly and haze filter are

tight, &y

Make sure film magazine is properly loaded and
is securely larched. -

Make sure overrun control is set to desired ume. w

On early airplanes, make certain thar camera sighting

window is securely attached and clean. On later air-
planes, make sure lens protector plate covers lens.

I".

2

AFTER FLIGHT INSPECTIONS

POWER PLANT

MNote
Any defects noted during this inspection
will be entered under appropriate column
number on inspection form.

After each flight, inspect the emergency boost control
lever, or in the case of later airplanes, check the tag
wire on throttle stop. A broken lockwire seal, in either
case, indicates thar war emergency power has been
used. 1 the seal 15 broken, make the following engine
inspections before releasing the airplane for furcher
flight,

PF~=RICTED

e ==

—

Remove and inspect oil filter for metal particles,

Remove oil drain plugs, and check oil for metal par-
ticles.

Remove valve covers, and check valve clearances.

Check rocker arm bearing bracket studs. Check valve
springs for breakage. Turn engine by hand to detect
blow-by ar the valves.

If war emergency power has been used for an exrended
period, replace spark plugs with a new or recondi-
tioned set.

e

—
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Visually inspect the engine and mount for cracked
SLrUCTUTES.

Check supercharger inlet for evidence of chafing by
the supercharger impeller. This is usually indicared by
pecled or scorched paint on the supercharger clbow

Replace the engine if there is evidence of erratic oper-
atiwon or maltunctionming that ordinary maintenance
cannot remedy

Mote
Close co-ordination between pilot, crew
chiet, and engineering ofhcer will be re-
quired 1o keep an accurate record of the
amount of ume any engine has operared ac
War Emergency Rating conditions. When
% hours of such opeérating time has accumu-
lated, pull the engine for rear-down inspec-

ton and reconditioning.

MRPL@«:
Inspect airplane for general mnglil:im

i ot f
Check fuel, oul, L‘LHLHII;’@WE qllaﬂtil’fﬁ; re-

plenish if necessary. See that filler caps and access

are secure. — A o

“n

Check entire fuel, oil, coolant, and hydraulic systems
for obvious leakage.

Check landing pear struts for cleanliness, and tires for
condition and inflation.

Examine cockpir for cleanliness and general condition.
If oxygen has been used, check oxygen supply and re-
charge cylinders if necessary, Wash the oxygen mask.
Flush pilot’s relief tube.

If the seal on the birst-aid kit has been broken, check
contents of kit and replace any missing items

See that pyrotechnic pistol 15 unloaded and stowed in
holster, and thar the required signal cartridges are
stowed.

Unless the airplane is o be used again immediately,
install all weatherproof covers,

REST

"

Section X

Auxiliary Equipment
BOMBING FQUIPMENT

Thoroughly inspect controls and racks o ensure proper
funcnioming of all pares

Clean conrrols and racks Drv to prevent oxidation

Each inspection shall include all pars of the conerol
System,

CAUTION

At no ame should ol or grease be used on
the bombing equipment, as such agents
accumulate dust and create a condition that
can lead to maltuncooning of che system

If it 15 determined thar the bomb racks are not oper-
atng propetly, remaove the racks and clean them of all
foreign substance with dry high-pressure air, carbon
rerrachlonide, or kerosene.

MNote

Do not allow tetrachloride or kerosene to get
inta the bomb rack solenaids,

GUNNERY EQUIPMENT

S@heck the condition of feed and ejection chures and

ammunition hoxes
i
Check ebfidition of frone and rear gun mounts and

adjacent strucrure,

While eleaning the guns. check for worn or defective
parts, bufts, or other damage Make necessary repairs:
thenoil'™e puns wirh special preservative lubricating
oil, US Army Specificarion No, AXS 777,

Clean pun sight lens.

Clean reflecror glass, and check ir for cracks, chips,

and other damage,
Make sure reflector mounning 15 secure
Make sure gun sight body is held firmly in s mount,

Check electrical connecuon for solid conrace, and check
rheostat and lamp for proper operavon. The lamp fila-
ments should burn selecrively

Make sure reticle pattern is properly reflected by the
sight reflector.

Check harmonization of the guns and gun sight

Check condition and nstallation of aus:iliary ring and
bead gun sight.

Clean gun solenod with gasoline-moistened cloth, and
check for wear.

Replace solenond plunger if cadmium plating has been
Worn away

Replace solennid sear pin if the milled sides or the
beveled face 1s rough from wear.

Replace the return spring of 1t 15 distoried.

= —
T

e S—
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Check solenoid by connecting the terminal and frame
tr a 110-vole test lamp circonr, 1f lamp fails 1o Lighe,
the coil s open and the entire solenoid assembly should
be replaced. -

DAILY INSPECTION

MNote
Any detects noted during ths inspection will
be entered under appropriate column nums-

her on nspectian form

ENGINE CONTROLS

Examine throttle linkage (from the cockpir o termi-
nation at the engine) for security and condition. Make
sure that 1t serikes its respective stops ar the engine
before full travel at the cockpic quadrant is obtained

Conrral should have at least Ya-inch spring-back.

Examine mixture control linkage for security and con-
dition, Make sure the control at the carbureror falls
imnto dertents Ltbrrq_'u.]wlmding o the [!:I-!-’.:i[:l::rrtﬁ noved on

the conrrol q'l.l.ﬂ.'i'.!l.'i.lll.[ nane IZ"l-lf{'

Examine propeller governor control linkage for se-
curity and condition. Make sure thar control strikes
stop on governor at full "INCREASE RPM,” befure lever
on control quadrane serikes stop. In full "DECREASE
RPM " position, control lever on quadrant should serike
stap before control on governor strikes stop.

Check carburetor for security and safety of bellcranks,
rods, and lines. With mixture control 1n "IDLE CUT
oF¥,” start booster pump and check carburetor for
pressure leaks.

Check carburetar air control for freedom of operation,
and proper opening and closing of ram air gate, iltered
atr door, and hot air door.

Operate throttle, mixture control, and propeller con-
trol. Check friction disc for operation,

=

e ——

RESTRICTED
AN 01-60JE-2

L-r.q-

Check resistance of corl with a Wheatstone bridge, ar
equivalent, If reststance 15 less than 5 ohms ar 20°C
(6GR°F1. shorted wrns are indicared and solenoid
should be replaced

FOR POWER PLANT

IGNITION AND ELECTRICAL

[nspect high-tension leads for evidence of burning as
a resule of leaks in the exhaust manifold. Inspect igm-
tion harness,

Check booster coil housing for security of dzus fas.
teners and connections,

With ignition switch "0¥F" and external power source
removed, turn barrery-disconnect swirch “on" and
listen for the plainly audible rone of the compass in-
verter. 1f the inverter operates, the bartery-disconnect
solenoid is closed.

Make operational check of the position and recogni-
ion lights, and all other electrical equipment.

Check-pitor tube heating unir for operation.
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Inspect spark plugs tor visual evidence of leakage.

Check rachomerer generator mounting and lead for

SECUricy

Examine engine electrical junction box dzus fasteners

and leads.

Check reverse-current relay and voltage regularor

housing tor security

Check rthe scoop acruators, particularly the coolane
scoop actuator, for leakage of grease around the screw
shafr at lower bearing, 1f the unir is leaking in excess,

replace 1t

Examune all elecrrical winng and mounning brackers

& e
--'- 1- .

Check rhe axygen signal assemblies E}[ OpcEtion '.I.l'l.r.i
check warning light hﬁz%umnghwprmuﬁ: supply
lines o below 100 pound - square inch. Light
should nor po JdR ART pRess T - 105 pounds

inch. If inscrument does not respond to
pressure values, remove and recalibrace.

for conditon,

= CAUTION

No lubrication of any kind (0il or grease)
should be used on any of the threads or in-
rernal switch parts (signal Type G-1) which
may be exposed to oxygen under pressurc.

When nighe flying is intended, inspect all lights in the
airplane for operation.

Check all booster pumps for normal and emergency
pressures (normal 8 to 12 pounds per square inch,
emergency 14 to 19 pounds per square inch).

. o o

Check the manual scoop control "OPEN" and "cLOSE’

E'i‘-.' PTORCT DPEration

Inspecr generator, starter, switches, coils, solenoids, and
ITha B2 NET0S for cracked I!IlF'J"aZr'I_I:_"-. or Hanges, securiry of

maounting, rightness of housing boles, and safetving,
Check booster cotl operarion

_heck operation of microswirches 1 e landinge eeat
Check operation of micraswirches in the | g g

Warning sysoem

FUEL SYSTEM

Drain and safety fuel strainer and all weatherheads (4
On early airplanes, check primer lines and connections.
Inspect fuel lines for leaks, dents, cracks, or wear

'L-:I'--"IL'II |'|'|' L II.'I-‘.|||'.'1! Lol LII'I.Iil[II:_'.

J‘ll'Id.I'l.L' sure ”'.'al[ |I:lL"1 Al SCCUNC

Make sure all venr lines are unobstructed.

Inspect carburetor and fuel line connecrions for fuel

leakage, giving particular artention o drain plugs,
passage plugs, and parting surfaces berween the regu-

lator casting. Inspect safery wiring on carburetor,

Check fuel selector valve for backlash and security of

MOounting,

OIL SYSTEM

npt.':'.ﬂr: ail radiaror hear control in aopen, close, and

AUTGMALIC POSITIONS

Make sure o1l drafn -'.1~;Tj:'1_|_r“ ail tank SUmp drain cocks.

and engine ol hlrer caps are properly insralled. nght

- f-'..,"lE'.l Al -'.I Z1.l§{'7i{'lE.{ |1{‘|’.IIIZ IE-I] |l_"l.':-] - ]]|E 'h-f'.'ill 1_.._j-_

-
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I | Check rubber rOMMEs 0N mMatn cooline line throwgh
engine ¢rossheam
| Inspect coolant radiator tor security ot artachment and
I examine tor leak ge Make sure tace of radiaror 15 not

Inspect nil eooler for security of installanion. Make sure

CONMET LS 15 T100 tiif'lL'._._"L'J.'

‘R

g ae ]
139 SO IR
eyl

.r-..-. .

Check oul hlver tor correct satery
Examine oil pressure relief valve assembly for securiry,
safery, and evidence of leakage.
COOLING SYSTEM
Examine front and rear scoops for cracks, dents, or

abrasions.

Inspect all drain plugs and access doors for proper

installation. Make sure plugs are properly safetied.
Check coolant level in main coolant system and afeer-
cooler system, and resatety,

454 - -

i (R TENAL d

Inspect -r:ﬂindi:r'h;lu;]g;_'__ ‘
cooler pump, lines, vents, g i CORMecions for condi-
tion and leakage. T

Helis, coolant pump, atter-

Check coolant header tank, header rank relief valve,
afrercooler tank, and relief valve for security, condi-
vion, and safety,
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DAILY INSPECTION FOR AIRPLANE

COCKPIT
Inspect enure cockpit enclosure canopy for evidence of
'.:;”'l'..lll.:‘.'
Clean windshield thoroughly,
Check operation of shiding canopy and canopy lock

Inspect shiding canopy emergency release handle for

Ly
Make sure Hlare pistol and cartridges are srowed

Inspect flare pistal mount for security, and tightness
of cap

Inspect all instruments for cleanliness, loose or broken

coverglasses, correce markings, and correce readings.
Inspect gun sighe bulb tor operagion.
Check spare bulb container for spare bulbs,

Inspect Hooning and canvas covers for security and
condinon. Clean floor thoreughly.

Inspect cockpie heat, detroster, and.cold aie controls,

[nkrt'f!"ﬁlt‘l gage r{w:rgl.m'-;rq for grncrn! condition.

(1= Ef-E=Ed1 } 11
4§ '

-

Anspect seat slide for freedom of operation and locking
in 9 positions

Inspect sear, '::'rf':"l'{-' belr, and Surton harness installacion.

Make sure first-aid kic is stowed and sealed

FLIGHT CONTROIL MECHANISM

Inspect surface control lock for proper operation

Operate all Highe conrral mechanism, and nspect for
full travel and free movement.

Inspect rudder pedals for proper adjuscment,

Remove boot around control stick; inspect mechanism
tor condirion, cleanliness, and safety,

RE"

o

Remove four |:|h_;1-L..;.'|:-:'. [J.l'.l:.". n afec end of ¢ e s

lage, and inspect the tal gear locking mechamism

]."l‘\-E":'L' all HI:._’hT control cables For securiey

MOVABLE SURFACES

Inspect condition and security of metal covering of
wing flaps and ailerons, particularly ar hinge poinrs
M-ILI': sure 1|.1]- r|..|1i'1:|::l:-_: SIS Clear :r.:|;]|||J,_I ;-.L_-. i

wing. Check securnity of access doors on ailerons

Examine trim tabs for general condition and securiry,

Examine elevarors for general condinon, security, and

i I'l !;"-!.'I! Lraln L't

! LTy nge -M;.;._|| 5 bor securiey and .||_-_;L'.:|_:_:'.[_

AET
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. . i o
Inspece the tusclage tue | tank tor conditon,

Inspecr fuel tank selector valve tor secunity, and luel
lines for evidence of leakage.

Make sure fuel tank vents and relief valve are unob
srrucred

TAIL GEAR

Operate tnl wheel Cfl_{i'.:r'.l'!lll;l.; mechamsm o make
sure that tail wheel locks and unlocks properly

Clean shock seret piston with cloth soaked in hydraulic
fluid or kerosene

Examine tail wheel shock strug for proper intlation
and proper nstallavion of canvas cover

| Inspect rudder tor condition, security, and proper Inspect tul pear shock strue for evidence of leakag
drainagc

|I FIXED SURFACES

1!:%3-1-.' Upper and lower surfaces of wing horizonral

Examine tail wheel unir, lock mechanism, and entire
wheel compartment for cleanliness

Check inflanonrand conditian of tail wheel tre

stabilizer, and vertical stabilizer for peneral condition
nd cleanliness. Examine for cracks, dents, and abra Inspect rail wheel and rudder for correct alignment

L1008 when both are in locked position
Examine screws attaching wing tip to wing, and

Inspece rail gear fairing doors forcracks or looseness

adiacent skin for general condition and SCCUrity
Make sure piror tube assembly 15 secure ind unob-
SEFLUICTE l.i

It wuns have been fired, examine gun comparuments
[Gr pencr 1 n.l.l.”l.!“Ji Il. !.|.L..|'. the |--1I‘|] Artments .'-I.r‘ld

inspect for loose tasteners
Inspect posinion lights for condition, and seal.

Inspect identification lights for loose screws or dam-

At Blass

Inspect 1FF antenna for security.
Examine fuel rank door attaching screws tor security.
Make sure fuel Cilp 15 SOCUTE
[nspect access covers for Joose or missing screws.
Inspect wheel well cover for condirion, and Fasteners
for proper installation

FUEL TANKS

]|--.;1;-.,5 fuel tank access doors on the bottom of the

wing to check against obvious leakage ofifuel.

|| LANDING GEAR

Lower landing gear fairing doors. Inspect doars for
condirion, and hinges for safery. Inspect operating
scrut and linkage for satety and condition.

Inspect all landing gear mechanical linkage thoroughly
for condition and satety

Inspect main shock strut fairing for security.
Inspect torque link for looseness.

Clean shock strut pistons with cloth soaked i hy-
draulic fluid or kerosene

Inspect main landing gear shock strur for proper in-
flation and obvious fluid leaks.

458 _—— o e ae —gp
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ﬂ Inspecr rires for correct inflation

I|:.'1P';,";,|. l?:-l:‘-\.l'.' RERASEE L Lf;]ll.-ir_-:*-. !l'.j‘ LR &_‘Ill_II‘:I _'_[ll_i_ [ |
dence of leakage

Inspect brake lines for condition and evidence of
leakage

Park and unpark brakes. Inspect park brake handle
for securiry

HYDRAULIC SYSTEM

Check accumulator air pressure—A00 ]1|.'I‘-- rminus 25
F1|r_||'|||-. per Square 1N h

1]1-J'{.'-.l all hydraulic hines, valves, and strues for se-

curity of mounong and evidence of leakage.

ST - == -

WHEELS AND BRAKES
Check brakes for proper operation. Make sure righe
and left pedal pressures are equal.

Inspect unloader valve adjustment screw jam nur for
SECUrItY

Check fluid in reservoir and replenish f necessan,

FUSELAGE

Inspect metal covering of ennre fuse ape bor scounny

ot attachment, and for crucks, dents. loose rivers. or

Inspect wheels and rires for visual evidence of damage. brasions
= & L4 Ll

Inspect retaining nurs, bolts, and cotrer pins for se-
curity. Make sure windshield and windshield cowling are

SCCLIC
Il'l5|H.‘1.Zt antenna 10seallation

Make sure radiaror air scoop and radiaror are free from
foreign matter

Make sure fuel cap s secure.

Check all coverplates on bottom of fuselage for loose
OF ISSING SCIewSs,

Check all tarring around wing and tail for loose or

MUSSING SCrEwWSs.

]I:'.H:"-'.." --1ll"ih{:' {'xtnml PROWED SOUrce cover fq;r i
dition and security

On early airplanes, inspect recognivon light for se
Curicy.

lnspecr drus tasteners on all inspection plates for
e _SELTILY
i, AL
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ﬂ OXYGEN EQUIPMENT

Inspect all line, valve, and fitting connections in the
oxveen system for nghtness, and freedom from ail,
“ prease, or dire

cylinders are charged. Recharge if
less than 400 pounds per square inch is indicated by

Bake sure OXY e
pressure gage on instrument panel
Turn the regulator emergency by-pass knob o "ON/
and check for flow of oxypen ar mask ouder, Turn
knob to "0FF" atter check

( heck Operation ol autormatic mixiure l!1L|!13I|:" lever,
Position auto-mux at 10077 OXYGEN ™ and emergency
knab at "orr,” depress diaphiragm taccessible through
hole i center of casel, and check tor oxygen flow at
mask outlet.

Insrall mask; while breathing into t, check operanion

of shutters in bhinker How indicator

Make sure the connection from the regulator o the
tube 15 secure, and chat the rubber gasker s 1n place.

NIGHT FLYING EQUIPMENT

Check cockpir and Auorescent lights for operation.

Check operation of position Lights and the landing

Light

Check recognituon lights for keying and sceady “on®

OpPeration

Check (with ultraviolet lens over Huorescent lamps)
luminous markings on instrument dials

AIRPLANE GENERAL

Il Inspect mooring kit for securiry,

Inspect scoop control panel and actuating mechanism
for security.

Make sure weatherproof covers and duse excluders are
properly stowed

Make sure required maps, chares, lists, erc., are in place
Il in the map and data cases

Navigation Instruments
GYRO INSTRUMENTS

.“I-'!J‘L'l_' 5L fht[ :'||.| g}'rl1 INSLCUmMents are |.|J'|:..._|._'||:'I1
Clean gyro air fleer.

OTHER NAVIGATION INSTRUMENTS
Check for presence of COM[rISS card and make sure
compass face 15 not discolored

Wind clock and set to operarions nme.

With the compass power supply on, turn the ship
through 360 degrees. 1f the indicator does nor follow
the transmitter on all 'Zit'.inilt'll':!h. check the connnuicy of

the wiring

Muake sure the holes in the staric and puor pressure

head are noe « l'“’."—'-.':r-':"] with oift of other Pore LN matter

[nspect pizor tube for cleanliness

BATTERIES

Check i-..\trt-r:f cells wat

v hydrometer

].r'l"-;:'l['l'_.r I:""Irfl'_'r'u. Tar :I:,ilr:.ll'{ -:I“.. .I.l_lll,] T["\l.::l[:'_: Fpodn i
broken case or defective sealifig. It evidence of leakage

15 found, replace the bartery. Satery the cover,

Make sure bartery vencing tubes are open and are
secure. Inspect for breaks or kinks. Make sure inler and
putler flanges are snug against ourside skin

[nﬁpﬁ:‘[ rerminals for conditon and cleanliness

Tl e

PERIODIC INSPECTIONS

BOMBING EQUIPMENT
25-Hour Inspection

[nspect arming solenoid pins and larches, and bomb
support hooks for E"”’-"i" condition. Examine tor wear,
]'!-':ir:'“»‘{n'-rrn'-.i-:rl and other defects i"--.'l'.'f;]1I CAMIMINE 5Ur-

faces smooth and phliﬁi:t‘d.

—

| i "'.":I_

[nspect Arming units for proper pull-out resistince;

each unit should supparr & 3-pound load, bur not a

i-pound load

Inspect the bomb rack elecerical connector plug for
proper soldering of wires. Also see thar the insulator
rubing around the wires is securely held ar the plug by
the adaprer clamp. Inspect for frayed insulation.
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GUNNERY EQUIPMENT
25-Hour Inspection

Thoroughly inspect pun mounts, brackets, and adja-

cent structures for cracks, corrosion, and other defects

ar 1!.1!3“‘..]:1'

Make a thorough inspection of all the guns:

Inspecr optical gun sight for cracks and other damage
Test rheosrar and lamp for proper funcrioning

Check harmonization of the line of sight to the !E'.IL:hl:
path of the airplane, and of the bore sight adjustment
of the guns to the gun sighe.

Inspect gun heaters and hearer wiring circuit,

Inspect gun camera installarion,

COMMUNICATION EQUIPMENT
25-Hour Inspection

Inspect all equipment for security of mounting and

general candition

Inspect wiring for frayed insulation

50-Hour Inspection

Make thorough inspection of entire communication
equipment system to make sure each metal part is
adequately bonded, and that all eleccrical pares are
properly shiclded and bonded. Eliminare each rubbing
or vibrating.metal contact by insulation, shiclding, or
bonding, as r{-qu:'rud_

With an air hose or bellows, clean accumulared dust
and dirt from all units.

MNote
To wash radio cquipmtnt, use carbon tetra-

chloride n-nlg.r.

Test all rubes and check operating efficiency. Replace
if necessary

Examine zll plugs for malformiry, cleanliness, and
security of atrachment, Make sure all tubes are securely
seared in sockets.

Inspect all fuses for clean contacts and security,

Inspect antennas tor security of artachment and for
Proper tension

Check frequency range of the transmitters, and inspect
for proper operanon

With rtransmitter operating, check modulation by
speaking into the microphone and observing the an-
tenna RF indicator. The pointer will indicate a slight
increase of current if the outpur is properly modulaced
(SCR-274-N)

REST™’

e,
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Examine fexible ru ning cables tor L‘.l.j]._-\;i[l_[:, For case of

operation, tuning cables (SCR-274-N) should be as

-rf.nl|.:hr as E*nh'i'.:_"'ulr:_'_

100-Hour Inspection
Check lengeh of dynamotor brushes, and examine for

broken pigrail leads. Replace if necessary.

Inspect dynamotor commutators for cleanliness, and

examine fOr excessive wear

500-Hour Inspection

Inspect bearings of dynamorors for proper lubrication,

ENGINE INSTRUMENTS
50-Hour Inspection
[nspect wachometer generator tor tighmess of elec-
rrical connections and security of mounting,

]"qj‘{'L'f |

INsrruments, instrument lines, and L'|F'-||-
laries tor security, nghtness of all connecrions tinciud-
1:'|L: L‘lﬂ_'l._tr'.l_.ll CONMNOCCTIONns "-.".']'.L'l] Ll'-.:_'-,_'.r, ...rll.: 'Ll.!.'].{”ll:ll:l
of all bonding. Check for wear due 1o vibration or
chafing. Make certain thar rubber grommets are in
stalled where required, and thar grommets are in good

condition

Inspect all engine inscruments for discolored or
chipped instrument limit markings. Make sure that
engine instrument operaring limit markings are
COrnect

r

IGNITION AND ELECTRICAL
25-Hour Inspection

Check elbow terminals and shielding nuts ot shicld
spark plug installations for security. When nghtening

the elbow assembly of shielded plups, the barrel must
[ b

not be loosened. Do nor rotate the barrel, as such action

changes the gap setung

e

— 461
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Section X

LILAeeC :t':l:' LA inge ECAT Warmeg |'.;‘_|'|F a5 ."I‘.IE'-l',' f.':-_'

SECUTITY Of maoauntine ZI'ill SECUTIty Ol -:'ll!'i'"I'1L'||

LOATIEIEC B DTS

|II-|'r'| I |ii :It-.lll: il |=-|'-'l..|:'=\. Tia] 5_1'.|||f.|'||;'u AMa] seCurity

Maike sure spare Lighe bulbs are serviceabyle and are the

COFrect type Make sure all wiring connections are

S Hr'l! i || 'S, ~.'=.'.'|:|_i||_'~. LT J-.:;r*- A Termien I. ]‘E-.u_i.'-.

Make sure all lamp coverglasses are clean, secure, and

undamaged.

Insrecr  all i_r_n:ru-rl wire =~.'h||;_-|_x"|4|u' fovr g L |

|.|I.rII-IiI .I'Z||.r SCCLETITY

Lubricate all external connections on magnetos, and

linkage rod connections twice during 235-hour period

it 10 and 25 hours.

Clean beaning surface of contact breaker base, and
lubricate lightly, Do not permit o1l 1o touch contace

POInts

462

INSTCCE SLAFLCTS, MEZnCctos, ponctanor, and

diseributors

tor security of mounting, tuchiness of housing bolis,

and siterving of all oarrac

M 'irll

CIeC e

i!:"\l'l;'l 1 Cr .:—.:--! |||-.'. NES bl il | %

= =,

|!I1.| eBCt [T Dresence I oeriet e oval B0

which condinion alen FL"-'-lH M sCarte|

Ll s,

particularly during cold weather. In such cases, rep

the starter
50-Hour Inspection

]'i‘a_:-:".‘ all electrical connections and leads for SO LT LY

of ground connections, anchorage of lines, aighiness of

connections, condition of insulanon, sateryvine  and
security ot plugs.
Inspect all switches, rheostats, position indicators

relave. and solenoids for condivion. securisy of moune-
ng and connections, and tor proper operation. Ex

amine for worn or F'll'1."1'i CONGWCTS

[nspect generator for excessive arcing, dirty or loose
connections, loose rerminals, and worn or binding
bT'II-"l-E'I‘.”.'r I'-:'i.qlﬂ'dlllt' ECNCrAatorn 100 SCCUricy ol FERLILETLL AR &,

Inspect booster coil. Examine for security of mounting

—_— "=l |

30 - RGN
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lr'|=r-|'|l ol dilunion solenoid  tor COrrect ui'u_-:_”in'.]

Examine lor cleanliness, security, and general

conditian

Clean and nghten all connecuons o the generaror, and
replace any defective wiring. Brushes should be re-
placed betore maximum wear limae 18 reached 1o ensure
proper operaton unti the nexe 50-hour inspection
I‘-:':":u.i It the .:L!’|‘-I N il A '~I.:]'!-|a.'ur fi I"||_|_'||| altitude ||!.'||‘.|:._;_
the brushes should be given special artennion. Inspect
COMMUEStOr LOT WieEir

Shaould enl be tound 1n fhe BEeNcrator, remove the pen
crator, clean it :|*.1:II-JL|].:|“.11., and check Cngine il seal
tor leakage. Tighten and resatery all loose pencraror

IO HINE L 50 TEW'S

Inspece all lamp bulbs for discoloration. Muake sure
hlaments are incacr

Check pruot tube heater for correct operation Inspect

pirat head for security and general condition,

Inspect voltage regulator and reverse-current relay
switch for security of mounting, cleanliness, and
burped, welded, or pitted parts. Usually, dirt can be
removed by inserting a piece of clean, hard paper
between the contacts, pressing contacts together, and
“pulling paper our. Do not leave paper lint berween the
contacts, as it would reduce the volrage. Snapping con-
tacts open and closed may help remove line,

CAUTION
When inspecting or cleaning the contacts,
the bartery-disconnect swirch must be in
"OFF" position. If an external source of
power is being used, remove the external
power plug.

Check voltage regulator for a 28-volt setting with no
load, and check reverse-current relay for a serting of
26 to 26.5 vols, closing volrage.

Remove window si rap on the motor of the starter and
inspect the motor for loose connections and worn or
binding brushes. Replace worn brushes immediately,

as burning of the commutator and insulation usually
resules from fatlure to make such replacement in time

When installing the brushes, leave suthcient sleeving
an the brush leads

Cheek over-all length of starter brushes. Replace any
:'*TI!HEH which 15 3 e tnch or less over- |I- Jl_':Ju_]h [ !1:l_|-.,‘|;-~.,
wear rapidly, examine for rough or pirted commuratar
and excessive SPring tension,

It starrer commutator 15 rough or dirty, smooth and
polish with No. 0000 sandpaper. Keep sand and metal
particles trom motor ball bearings. Afrer sanding,
thoroughly dean commutator to remove all sand and
metal particles. If commutator s burned, rough, or
“r'l.”!:"'l 1l h'l_.'l;_'h Al CXECIT 1h'|:r It CaAnnios t"llf' rrl"'lr{"'ftl_p'
conditoned, replace the starter motor

Check starter brush spring tension. Starter brush
springs thar are not under 24 to 28-0unce tension
when raised 's inch above o p of brush box, should b

replaced

{_hec Ii.' _;.’..ll"' |':||!‘I'l.=.l."i.‘:'ll the MARNCTo COniact F'q:l;r]['-.. wilh
wirc-type hFhll‘]'-. |'|¥-!..: Eap icasuring teeler. If less than
011 inch, or more than (0

14 1inch, adjust to 012 inch
by loosening locknur and rurning adjustable contac
pome screw warh Aight ool wrench AT-8002, or

t'i,li.ill'l-,ll.L'I il

MNote
Check gap setung on the three other cam
lobes and, 1 necessary, readjust the gap
within the permirred limirs to an average of
the clearances obrained in all 4 cam positions

|I'I5-[ﬂ.'4.l SCOO0D ACluator mator brushes and commuraror
for wear. Replice brushes as necessary. Inspect ac
tuator relay poines, and redress if necessary.

CAUTION

Do not use sandpaper or emery cloth when
dressing down the thermostar concacts. Use
a hne ]'”.I::I:ﬁlrll.llj_;_ Iil'l,!lj I.'}':‘ W] I_Irl_"'uh 1.1l.'|'~'||.1'|
thermostar conracrs, unless 1t 15 absolutely
necessary to clean them

100-Hour Inspection

Make sure char the conract breaker arm rubbing block
in the magneto extends Y inch beyond arm

Install nmew cam lubricating pad gnd clip assembly
and breaker point assembly in the magnetos. When
installing, adjust clip so that pad just contaces the cam

lobes. -

Check operation of the booster coil. Excessive spark
or a greemish tnge accompanied by smoke indicares a
defective or impraperly adjusred coul

Remove all spark plugs and replace with new or re-

_Londitioned plugs of same type.
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300-Hour Inspection
Remove generator from engine and turn generator
rotor. If it is not possible to turn the roror drive key
with the ﬁngcrw, the BENerator should be averhauled.

MNMote

No lubrication of generator is necessary, as
the ball bearings are permanently lubricated
and sealed before .151-{'r':|'tH1_r'.

FUEL SYSTEM
25-Hour Inspection

Inspect the engine-driven fuel pump for secunity of
mounting and proper safetying

Make sure that ends of drain lines are clean

Check fuel pressure with engine running. Minimum
| ;-u:_uulg-. PEr square inch: maximum 19 |:.uu:'r-.ii per
square inch. Desired setting i1s 17 (+1) pounds per
square 1nch.

On early arrplanes, make sure primer pump does not
leak when pressure is applied by booster pump.

Remove screen from end of fuel strainer and clean
with gasoline. Make sure interior of strainer 1s clean
before reinstalling screen.

With engine compartment cowling and necessary
access doors removed, and with fuel pressure up,
inspect all fuel lines for leaks and cracks, particularly
at sharp bends,
Note

Leaks are usually detecred on fuel lines by

presence of stains caused by the dye used in

aviation gasoline.
Make sure connections are not leaking, wearing,
chafing, or cutting lines. Examine for proper locanion
of clamps and tightness of connections,

50-Hour Inspection

Inspect fuel selector valve controls for general con-
dition and security. Inspect for excessive backlash o

-

o e

—
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drag, and make sure connections to the tanks corre-
spond ro dial markings,

Inseect the fuel venr rehief valves for general con-
dition and for correct operation,

Remove and clean vent plug on engine-driven fuel
pump relief valve housing,

[nspect fuel booster pump for condition and proper
mounting.
100-Hour Inspection

Inspect lines, hoses, and clamps inside tank bays for
general condirion and securiry,

Remove fuel gages from tanks and inspect rods, gears,
and drain cocks for damage or deterioration.

Remove booster pumjps and clean rhe sereens.

Inspect fuel hooster pump moter brushes for excessive

wear

OIL SYSTEM
25-Hour Inspection

Inspect all lines for cracks, dents, kinks, and deteri.
oration, Make sure lines are secure and not touching
any part of the airplane in a manner likely o result
1n Weir.

Insp{'n rubber hose connecrions for crack® or detri-

oration. Make sure hose clamps are properly spaced
and adjusred

Inspect oil tank for security of mounting and make
sure there 1s no leakage

Remove and clean oil fileer. Clean interior of flter

sedimenr chamber,

MNote

An even distribucion of dirt on the disc sur-
faces indicares that the Alrer blades have nort
been turning.

Remove and clean scavenge pump screen,

wiloy gl

'r

.l-r:\"_
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clearance from "..l'.‘L'.t' O l.ll"-."u'EH'l_L'l. and clearance be-
tween stacks and shroud

50-Hour Inspection
Inspect 1igmtion sheelding for proper anchorage and

the umion nurs and tube brackers for securniey, € heck

exhause SEEE I.!Ch and studs tor looseness. (Lise wrench o

ill*-u|'r|f ALITCTAT 1g !h:'lll"-.l 1_|1:'||:|:a_-] r.ur SeCUrIry ofr at-
i.l.k_ll!!i:_‘.'l;
Check engine I-El:r'.L.:

Inspect engine dDrearmner System for free venting

Drain carburetor regulator unie and fuel control unis

through plugs in bottom

Inspect outboard face of exhaust shroud fairing for
airflow.

o nspece gencrator and spark plug blast tubes for free

Examine cngineG u-‘i'-".m‘:. formers and frames for Ben-
i

eral condition and securin

Remove and clean carburetor air sCOOpP sections. Clean
carburetor air impact twbes and internal surface of
throtte body, particularly the small boost venturi. Soak
cared dust, oil, or grime with a fine gasoline spray and
remove with a cloth or 2 sofr brush

Inspect magnetos for damapged cam followers, dam-

aged breaker felrs, weak or broken breaker-arm Springs

waorn or loose cams, or cam |'“-L-..r|::_;_;:~ E:nl‘-::n:r for se-

curity of mounting Examine for excessive lubrication.

I!- It f'l-i'lllt Al rf NECEsLary.

e —
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RES™ ~



Section X

P

Ar

Inspect magneto distributor for sticking or broken
brush, and signs of arcing. Check ughtness of mount-

ing screws with screwdniver

Inspect magneto hreaker contacts and adjuse if

NeCessary

100-Hour Inspection

Replace all spark plugs with new or reconditioned
plugs of an approved type.

Inspect magnero breaker points for pittng,

Check magneto timing,

Inspect high-rension leads in magnezo

Inspect ignition boaster for operation by disconnecting

wire No. 79 1n the pilot’s switch box, urning battery-
disconnect switch ro "ON" position, and engaging
starter, noting booster coil operation, Afrer rest, rurn
bastery-disconnect switch 1o "OFF” posinion, and con-

nect wire,

Examine rubber elbow on carburetor ar SCOOP for

evidence of detertoration.

Engine Change

Engine change shall be made afrer a specific number
of hours (see latest engine T .0).; unless malluncuon or
faillure of an engine part occurs prior to this nme,
Comply with all special instructions and accomplish
all maintenance work prescribed by rechnical- inscrue-
tions for engine change.

Inspect the ten Lord mounrs for general condition and
SeCUrity

When replacement pumps are available, rf';.'-l-.l{'t all
accessory pumps except those with less than 100 hours
operation since last overhaul.

When a new or recently overhauled engine is installed,
ground rest the installanon for _1ppmmmme1}' 30
minutes and thoroughly check the operation of the
engine, engine instruments, and related accessories

At the completion of the ground test, clean all re-
movable screens, Make a flight rest for one hour ar
reduced power and full mixwre, Afrer the flight test,
inspect the engine for evidence of failure or malfunc-
toning. Make a second flight test of approximarely 2
hours ar reduced power. At the end of the second flight
test, clean all removable oil screens,

At the end of the firse 5-hour flying time of a new or
overhauled engine, inspect the cylinder hold-down
nuts for righwmess. Usually, the nuts will be loosened
hecause of setcling of the cylinder blocks, :n? Com-
pression of gasker paste on the cylinder barrel bearing
plates or shims.

. — e
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COCKPIT
25-Hour Inspection

Close slhiding cockpit enclosure canopy and pull emer
gency release handle. Apply force to ceiling of en-
closure to make sure that canopy will release properly.

When reinstalling canopy, make sure that it is correctly
locked in position, Satety emergency release handle
with 025-gapge safery wire, Lubricate all working parts.

¥

Inspece weather stripping  around windshield  and

curved side panels for general condition and security,

Inspect windshield and curved side panels for con-
dinon of frame and security. Examine all glass and
plastic sheets for cracks or breaks

Inspect pilor's sear for security of attachmen:, con
ditton and operation of adjusting mechanism, breaks
or cracks in che sear back which could foul parachute
or clothing. Examine supports and brackers. Lubricare
seat adjusuments

Inspect safery belr and shoulder harness attachments

Examine hl‘;rh_ Jeather p Enr cuts or fraying,
and the lawching Mfur OpLration

Inspect firtings and attachment p-.ﬂlfﬁt fition and
security of fastening. Check safery belt fo
weight rest, (All belts ro be rested semis
Type B-11, which are to be tested annually.)

T g 5

Inspect ventilators for condition and proper operation.

Inspect contents of map case and dara case for com-
pleteness.

FLIGHT CONTROL MECHANISM
25-Hour Inspection

Examine the control stick, push-pull rod, and agtach- "
ments for general condition and securicy.
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Check all conerol surfaces for proper ranges of move- Examine inboard and outboard cable sector of each

ment. N ? . 1} b A
AR TLR] 1'“! _;.‘_r.'r'lt'r.' LM . .1- SECLIr ‘.

With surface conrrols in locked POSITION, and trim rab

position indicators on pedestal at neueral, inspect trim Inspect atleron control cables for security of awach

tabs for correct alignment wicth rudder, elevarors, and

: ment o sectors, and determine thar conne [0t Cufrn-
atlerons, :

. a B kbes are safetied
Inspect surface control lock and link mechanism for

general conditon and security, Make sure the surtace

e > two aileron actuanng fork assemblies fo
control lock engages properly. Lubricate the plunger [nspect the two aileron actuating fork assemblies for
if necessary. general condition and securin

With controls in locked r\fiﬁitif}n, inspect rudder for
correct alignment with vertical swabilizer. Examine righr alleron rab rod, arm assembly, and at

tachments for general condition and securiey, Make

sure the locknut s tezhe

Examine left outboard aileron trom tab coneral drum

linkage, and arrachments for peneral condinion and

security, Make sure the lockscrew 15 tight

Inspece flap acruaring linkage for security. Make sure
all locknuts are tight.

WL a1 #lkigt

i

Examine inboard atlercn tiim wab concrol drum and
_ \ \ . the chain to the pedestal conrol, for general condinon

and security.

'i'

Inspecr aileron control system torque tube attachment
bearings and attachments o control stick for general
condition and securiry. Inspecr torque rube bearings
for excessive play

Inspect the two links from aileron rorque rube
atleron cable sector for sec urity, and make sure lock-
nis are tughe

RES™ =
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[rh'"-ur the rwo aderon rrom rab cables tor general
condition and securiry of arfachment to the drum

ssemblies See thar artaching rurnbuckles are safened

Inspect elevator push-pull conrrol rod connection to

torward elevaror bellcrank for security, and inspect the
belicrank for general condition. Examine lecknur on

push-pull rod o make sure it 15 nghe.

Inspect elevaror acruaring horn assembly and cable
G Nmaene |iIIL."-. M rear seciron fos gener |_l u-:[l-il[l W1

amd security

Inspect elevaror trim tab drum and control in the

pedestal for general condinan and securiny

ment, peneral condinon, and correct r1.~-_1[i|LJ_5_ Make

EZ‘...HJ!:I{ l’.'ll:"-...f':' -..E'I'.'-:'-.. l IE"lll"'\. T S 11 |-, il .El.'l..ll..i!
1 sure the turnbuckles are secure and safetied

[nspece the two elevator tnim tab drums in horizontal

stabilizer, and linkage to tabs, for general condirion

.1.I'I-! SECLIFITY f‘h‘[..iu' Sure lil'll'.l"l‘..:llﬂ are light.

Examiune the mwo elevator trim tab control cables for

peneral condinion and securiry. Inspecr all turnbuckles
and cable linkage for security

Inspect rudder pedals, artachmenrt blocks, and artach-
ment bolts for _;.;L't'lr.':'-ll condition and h-i."l_lul.l'il'j-". Make
sure locknuts on brake adjustment rods are tight

engths, and
make sure the pins engage correctly at all positions

Adjust rudder pedals to the different leg

Examine rudder-operating bellcrank in rear section,
and rudder acruatung rod, for general condition and
security. Inspect locknut on rod assembly to make sure

it 15 tighe

Inspect the wo rudder control cables tor correct
routing, general condition, and securiry.

RESTRICTED
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inspect rudder tmm ab deum  and

I"f.'d'.'-‘ﬂ-ll =-| T IL'L':IL'F.'I-I LLJIIIEE-H'Z:I and SUCUracy

Inspect rudder balance cable, lock mechanisms, and
attachments tor general condinion and security. Make
sure pulleys move freely

[nspecr rudder crim tab drum in vertical stabilizer, and
linkage o rudder wrim tab, for general condition and
security. Make suredocknur is tizht

Examine the two rudder trim tab contral cables for
general condivon and security of atachment,” M. ke
sure borh rurnbuckles are saferied,

=

Make sure the two aileron stops on the aileron control
SVEICIT [Orque IU[‘HL' -'":I-j the two alups on each HII.IE'!'L}H
outboard cable sector are secure.

Make sure the rudder stops on the rudder bellerank and
the elevator stops ar the base of rhe conrrol stick are
secure,

Check cable tensions.

Lubricate control mechanisms.

conteol 10 the
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Inspect all control cables for frayed wires, particularly

around pulleys and fairleads.

S rrEtEnn

U

Remove bolt attaching wing flap o wing flap oper-

| " |
ating link at !'..I‘:-'L'l.dli."l.'. and allow wing flap to drop.

MOVABLE SURFACES
25-Hour Inspection

Remove rudder cap and examine rudder actachment
firtings, bearings, and artachmene bolts for general

i

Inspect aileron and elevaror areachment fittings, bear- condition and security
E - LA RE sl B iTIT

ings, andd artachment bolts for general condition and
SECUTITY Remove fairing adjacent o elevarors and examine

elevator attachment fittings, beanings, and artachment
boles for general condition and security

Inspect wing fap aachment fittngs, bearings, und
artachment bolts for proper condition and securiry

50-Hour Inspection
Examine for excessive play in aileron acruating fork.
A maximum of '4-inch play at trailing edge of aileron
15 permissible

]Hﬁi‘rﬂ.’[ tram tabs and b |::.:I!"'.__._'{_“::. for general condition
ind securiry

RES™ - _ 471
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FIXED SURFACES
25-Hour Inspection
Inspect, for general condition and security, the attach
ment fittings and artachmenrt balrs joining the verrical
stabilizer and horizonral stabihizer to tuselage.

Examine gaps berween all fixed surtaces and all

movahle surfaces to see thar no foreign marter 1s |

present

Inspect wings, horizontal stabihizer, verncal stabilizer
and fainings for cracks, loose rivers, loose screws
COr r{es 1000, and QI_'['H_"I'.I! condition

.
-~
3
H r
I

Examine wing-to-fuselage attachment fittings, and
attachment bolts for general condition and securiry
50-Hour Inspection
Remove all dzus-fastened inspection doors on wing;
then lower wing flaps and landing gear doors, and
inspect wing for loose or pulled rivers, distoreed,
cracked or broken ribs and structural members, security
of wing attachment belts, and cracks in bolring strip
or adjacent skin, Remove several bolts and inspece for .

clongated bolt holes.

Remmove all inspection hole covers, access doors, and
fairings. Examine the strucrural members of horizoneal
stabilizer and vertical stabilizer for cracks, corrosion,

Examine drain holes 1n clevarors, and rudder cap

or other damage. :
secrion at bommom of rudder o make sure holes are Inspect .'|:Lj1'i for condition of hinges and absence of
open bim‘fln}_:
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100-Hour Inspection

Remove wing access covers and clean wing interior,

Inspect for loose rivers, distorted, cracked or broken

ribs, deterioration and general condition,

When tuel ranks have been removed for 100-hour 1n-
spection, examine wing centerline artachmenr angles,
adjacent skin, and arrachment bolts within fuel rank

compartment for general condition and security

FUEL TANKS
25-Hour Inspection

Inspect area around fuel tank doors for evidence of

fuel leakage

50-Hour Inspection
Complerely drain the self-sealing main fuel tanks and
the fuselage auxiliary rank. Refll tanks and ¢compare
the quantey of fuel required o &l cach tank to Jevel
of the hller neck, with the onginal capacity of the cell

s :L-|~urtt.!

on the filler cap. If the capacity of the tank
15 less than 95 percene of the onginal capacity, remove
the cell and nspecr to determine the cause of rthe
reduced capacisy.

100-Hour Inspection

Remove the fuel tanks and inspect them thoroughly.

Visually inspect the tanks through firting openings

and access doors, using a safety light and mirror. If no

raised or blistered arcas, loose seams, or any other
apparent defects are noted, the tanks may be returned
(O Service.

300-Hour Inspection
Inspect tanks for evidence of dererioration. Use a
round wooden suck of sufficient length o probe the
bottom of the rank. If ranks are soft and spongy,
remove for more complete inspection. If ranks are
solid and springy, they are fit for further service.

Inspect peneral condition of the fuel tank compart-
ment Liner,

TAIL GEAR

25-Hour Inspection

Examine the tail wheel declurching cable for security
and general condition. Make sure wurnbuckle is prop-
erly secured and saletied. Inspect the cable casing and
attachments, for general condition, adjusument, and se

curity. Lubricare if necessary.

Inspect tail wheel up-lock cable and tail wheel down
lock cable for security of arrachment and general con-
dition. Make sure turnbuckles are properly secured and
safetied

Inspect the two il wheel steering cables for general
condition, adjustment, and security. Make sure the two

RF™"
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retaining springs are secure. Check cables for 60
pounds tension = 5 pounds.

Examine tail wheel up-lock mechamism for general
condition, freedom of movement, and secunity of at
tachment,

Examine tail wheel down-lock mechanism and acruae-
ing arm for general condition and securicy.

Lubricate tail wheel down-lock mechamism (instruc-
tions on plate}, check tor treedom of movement and
inspect conacting surlaces tor cleanliness

Inspect up-latch roller on taill wheel for free move-
ment and securiny lubricare as NoCCssary.

Examine entre taill wheel unie tor general condition
and cleanliness.

Lubricate tail wheel unie at the four zerks,

Examine rail wheel unic pivot boles and atcachment fie- o

tngs for general condition and securiry,

Check relationship of movement of rudder and rail
wheel. With full rudder applied 30 degrees, the tail
wheel should be rurned 6 degrees. Check movement
in both directions

. 473
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Inspect tail wheel rewractng linkage for security of ar-
rachment
Inspect tail wheel doors and aperating linkage for pen
cral condition and security.

50-Hour Inspection
Check tail gear shiock strues for correce fluid level
With airplane jacked, inspect tail wheel for operation,
Muake sure up-lock and down-lock operate efficiently
and hold rail wheel unie securely. Make any necessary
cable length adjustments to assure full and correct

movement of the locks

Ll

When raill wheel 15 in operation, inspect tail wheel
103 ."IT-'?'.".' ST l'..f.']E"-'.; L.i:""\- I .ill]'.-"'l'_l;_"l:l bR l_!-lllﬂl]"ﬁ
Jose completely, but noc teo firmly, Doors should apen
|"||'.'.|I|._'h (£ .L;l'i:".'- =||| '-".'I'H. ['] T lIL'.:r t"h.ltll Llw.ll.r;:\ I'I'_f F
;.‘L.I."nl. .ﬂ |:'i|'|| Wy I‘H,ll W I".l'l'l 15 §5K ::"H. II.I‘_'F'IT ,I:IF]L' D [u"ﬂ_
lage and shock srrur s detflared. Make sure rurnbuckles

Inspect the tail wheel locking cable fairleads, pulleys,
and arrachmenrs from the pedestal to the rail wheel,
for peneral condition and sccurity, Make sure cables
are routed correctly.

With airplane in jacked position, declurch tail wheel
andd inspect for free movement and tull-swiveling ac-

[ LI,
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MAIN LANDING GEAR

25-Hour Inspection

Clean down-lockpins and apply light oil to locking sur-

'-l.'i,-t'\""\
Inspect taining door lock linkage for general condinion

Check for correce adjustment of linkage and cables,
and for proper clearance berween rorque tube bell-
Cranks, pads, and between safety stop, and inboard bell-
Crank

Check door up-latch hooks for proper clearances and
overla [rin relation o up larch rollers,

]r1~:r-q'-. r larch hook Links for prast dead cencer posinon
when hooks are extended.

Check main gear up-lacches for minimum clearances

and [inkage ad justment

Check operation of emergency down release. Inspec

rming vaive illi'l'-'u.:_:;:- L} I_-_'r'lll'_'r.li L--111f|:|--:‘._ MELUTITY

ol attachment, and correct adjustment, Make sure lock.

WUES dre CEET (O l:l.k.l.l;_'.{_" .II'H_r (i :.!fjlk:‘,_"_" J"-||'|:1._

Lubricate the four zerk fictngs on each main :.I,rln,il_']t:
gear torgque link,

Lubricate each main landing gear pivotr shaft at the
zerk ficting in the landing gear supporr casting

50-Hour Inspection

Jack airplane and check landing gear operation. Make
sure thar landing gear fairing doors have sufficient
clearance when gear retracts, and up-lacches engage
properly when a 125-pound weight is suspended from
vutboard edge of doors.

Lubricate landing gear selector control handle ar the
pedestal

Check main landing gear shock scrurs for correct Auid
level
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Check main gear down:locks for full and free move-
et

Inspect landing gear fairing and fairing doors for prop-
er fit when gear is retracred.

WHEELS AND BRAKES
25-Hour Inspection

Inspecr the brake master cylinders for leaks, and ex-
rernal o UTage.

lgapecr connecnions of parking brake control
and pedal brake linkage.

Examinetensire brake system for leakage.
Make sure char all brake lines are secure and free

inkage,

from chafing, scrarches, or curs
Inspect brake discs for cleanliness.

Maske sure brakes are adjusted to .053 to .056-inch
clearance

Lubricate anchor nut threads with anti-seize com

pound, Speciicauon No, AN-C-53,

Examine che tires thoroughly, if chere are cuts, breaks,
blisters, or other damage, remove the casing. Examine

RES™
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vre and wwbe carefully, and repair or replace in
accordance with applicable technical orders

Make sure wheel and wheel rim are 1in good condition
If rim is ¢orroded, bent, or otherwise damuaged, re

|;"|.'.-: C OF Tepalr IL,

200-Hour Inspection

Remove wheels and INSpeCt condition of bearing Cups

Inspect inboard bearing felt grease retainer Replace,
if grease-soaked.

Remove wheel bearings and wash clean with solvent
then hlow our foreign martter with air. Inspect both
sides of bearings for lareral and radial roughness

Lubricare wheel bearings

Inspect wheels when mounted, for true and free oper
ation

500-Hour Inspection
Remave wheels and complerely disassemble brake
units for inspection,

Examine brake discs. Replace all discs thar are dished,

warped, or worn
Make sure brake return springs are in good condition.
Inspect brake seals for shrinkage, damage or wear,

Clean brake cylinder and piston; replace if damaged
or worn excessively.

HYDRAULIC SYSTEM
25-Hovur Inspection
Thoroughly inspect all hydraulic lines and operating
units for security of attachment. Examine for leaks,
wear, dents, cracks, or damaged nurs

Investipate excessive leakage of fluid trom the operar
j.l.‘l.l.". L‘ylim]t:r:; or valves HL}*i.L-;:.' pm]{iﬁj;h_ 1} necessary
Examine the flexible hoses and hose connections used
in the engine pump pressure line for kinks or deterior
ation,

—
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ENGINE CHANGE
Remove hydraulic pump for overhaul at each engine
overhaul. This applies even though the pump has been
replaced between engine overhauls
FUSELAGE

25-Hour Inspection
Inspect fuselage for general condition, corrosion, pulled
FIVeLs, fuprure or disrortion indicanng failure, or other
damage.

50-Hour Inspection

Remove all access doors, coverplates, and fairings. In-
spect internal srrucrure of fuselage for cracks, corro-
sion, or other damage.
Examine the front fuselage to rear tuselage attachment
angles, adjacent skin, and artachment bolrs for general
condition and securiy

Inspect the four engine mount fittings in fuselage just
aft of firewall for security of arrachment.

Examine firewall for general condition. Inspect firewall
splice plates and arrachment baoles for general condition
and security

Inspect firewall-to-fuselage artachment screws, bolts,
and adjacent skin for general condition and security.

RESTRICTED
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OXYGEN EQUIPMENT
25-Hour Inspection

Recharge che oxygen cylinders if necessary. Then paint
the lines and firting connections with soapy warter, and
examine for leaks.

Inspect all lines for wear caused by chafing. If chafing
cannot be prevented, wrap lines at conract poinrs with
several layers of friction tape, and apply shellac

100-Hour Inspection

Check the pressure gage, using standard bourdon tube
type gage procedure,
500-Hour Inspection

Replace oxygen regulator and send w depor for over
haul

NAVIGATION INSTRUMENTS
GYRO INSTRUMENTS

50-Hour Inspection

Remove and clean the vacuum instruments air hlrer.

Note
If airplane is operating in extremely dusty
locale, the filter will require more frequent
cleaning. e a

OTHER NAVIGATION INSTRUMENTS
50-Hour Inspection

Inspect all instruments and instrument panels for con-
dition and security. Inspect instrument lines and con-
nections (including electrical connections when used)
for tightness, condirion, bonding, and wear due to
vibration or chahng,

Make sure rubber grommerts are installed on instru
ment lines where required and are in good condinon,
Inspect shock mounting of pilor's instrument panel
for general condirion, fexibility, and securiry.
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Inspect airspeed indicator operating limit marking,
Make sure marking is legible. If necessary, remove the
old marking and install decal on coverglass.

100-Hour Inspection
Inspect vacuum pump for security of mounting

Clean oil separator with a suirable cleaning fluid. After
inspecting the restriction holes, replace rhe firtings and
examine for security.

With the compass units properly connected, the in-
verter on, and the engines running, head the airplane
successively Magnetic North, East, South, and West.
The indicator units must read the indications noted
on the correction card, If they do not, check the ap-
plied voltage and frequency, which must be 26 vols,
400 cycles. If the power supply is functioning prop-
erly, recompensate the compass.

300-Hour Inspection
Connect a suction gage to the suction relief valve, With
the engine operating at 1600 rpm, adjusec the valve wo
indicate 4.2 in. Hg.

Disassemble the vacuum relief valve and clean it with
gasoline. Inspect valve seats and spring tension, and
replace excessively worn parts.

Section X

BATTERIES
Weekly Inspection

Take hydromerter readings of batreries. If any cell 15 roo
high or too low, turn barttery in for check. After read-
ing, return electrolyte to cell from which it was drawn,
Add drinking water as necessary. Inspect the bartery
leads for frayed insulation and general condition,

CAUTION

Do not spill electrolyte from hydrometer
when taking battery readings. Ascertain
proper level with a self-leveling syringe.
Should any electrolyte be accidentally spilled,
wipe it away immediately, and wash the area
with a sodium bicarbonate solution.

Whenever the battery ts removed, clean the casing of
all corrasion. If necessary, recoat casing with acidproot
lacquer, US 5|w{iﬁ-.’_';itl'ﬂn No. 3-168.

When the airplane is to remain idle for more than one
week, the h-.m::r}r should be removed and stored

Remaove any dirt or corrosion from terminals with a
solution of baking soda (bicarbonate of soda) or di-
lured ammonia,

A8 a77





