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paragraph B

Figure 103 — Engine Disconnection Points [Nacelle, Upper)

Note
Be sure that all transferred tubes and fittings
are placed on the new engine in the same
relative position and angle as they were on
the old engine,

(i) Install engine, mounting structure, and
associated equipment on the airplane.

(2) HOISTING AND ATTACHING.
(See figure 104.)

(a) Hoist engine into position and attach in-

Figure 104 — Engine Hoisting Sling

board and outboard side truss bolts first “7” (figure 99)
and “2" (figure 101).
: IMPORTANT
Before inserting bolts the holes must be aligned
with a “bullet” type drift pin. (This can be
made from an engine mount bolt.)

(b) With the aid of a hoist, jockey the engine
back and forth until the tubular diagonal attachment
holes “8" (figure 99) and “3" (figure 101), are aligned
accurately enough to permit perfect alignment with a
“bullet” rype drift pin. 1

(¢) Connect all tubing, electrical conduit, fittings,
controls, and air ducts. )

CAUTION
Check the entire installation, system by system,
for loose connections, nuts, bolts, clips, and
fairleads. Check to be sure there are no inter-
ferences, chafing or rubbing berween tubing,
conduit, controls, etc.’

(3) FINAL INSTALLATION CHECK.
(a) After the engine is connected, fill and vent
carburetor as follows:
1. Open fuel tank valve.
2. Set mixture control at "AUTO RICH" and
throttle at half open.

3. Operate fuel booster pump by “flicking”
the switch “ON" and “OFF” to raise fuel pressure to
four Ib/sq in. Continue to operate booster at this pressure
until fuel appears at supercharger drain.
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(b) LOCATING PISTON POSITION.

Note

Refer to figures 107, 108, 109, 110, and 111.
Procedure for right and left engines is iden-

tical except that crankshaft rotation is opposite.

1. Determine normal direction of rotation.

2. Place No. 1L piston on the compression
stroke. Number 6L piston will then be on the exhaust
stroke (both intake and exhaust valves open).

LEFT SIDE
3015 1HON

Figure 107 — Cylinder |dentification Diagram

Section IV
Paragraph 8

PRESELECTED
MARK

MOVE DISC TO LINE uP
ZERO (0Q) UNDER POINTER
R,

Figure 108 — Finding Piston Position, Step 1

3. Rotate propelier shaft in the direction of
rotation untl No. 6L piston moves up and forces the
top center indicator hand to index with the preselected
mark _lo. 4) on the top half scale of the top center
indicator, as shown in figure 108.

4. Loosen clamp screw and set magneto timing

disc on zero using the inside scale as shown on figure

108.

n Position, Step 2

Figure 109 — Finding Pisto
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Sy

REFER TO DWG. 249777

Figure 113 — Engine Quick-change Unit
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1. Carburetor—Bendix Stromberg 5. Coolant Pump

2. Accelerating Pump (Ref) 6. Fuel Pump 10. Oil Separator—Vacuum System
3. Starter 7. Vacuum Pump 11. Manifold Pressure System

4. Meshing Solenoid (Ref) 8. Generator

Figure 114 — Engine Accessories, Right-Hand Engine (Aft View)

RESTRICTED

9. Hydraulic Pump—New York Airbrake’
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( PROPELLER CONTROLS ’ ( THROTTLE CONTROLS ' ‘ MIXTURE CONTROLS ]

NOTES: e
1. —i p— Indicates Cable Turnbuckle.

2. Cable Tension t© be 55 (= 5) lb.

CCARBURETOR AIR FILTER CONTROL ’

For Key to Cables, See Section X

Figure 115 — Power Plant Control System
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e

(EFFECTIVE
PRIOR TO
AF44.23984)

(EFFECTIVE AF44.23984
AND SUBSEQUENT)

VIEW A'A
| CARBURETOR)
ANGLE “a" EQUALS APPROXIMATELY 20

ANGLE “b" EQUALS ONE SERRATION

162

16.
17.
18.
19.

WLE, |
DROR=pomNOtALN

Rod Assembly (Throttle)

Rod Assembly (Throttle)

Rod Assembly (Mixture)

Rod Assembly (Mixture)

Rod Assembly (Throttle}

Rod Assembly (Turbo-Regulator)

Red Assembly (Turbo-Regulater)
Carburetor Arm (Throttle) (Stromberg)
Rod Assembly (Prop. Governor)

Wastegate Lever
Wastegate

Rod Assembly (Wartegote)

Rod Assembly (Wastegate)

Carburetor Stop (Throttle)

Rod Assembly (Prop. Governor)

Rod Assembly (Prop. Governor)

Operator Assembly (Intercooler Flap) (Ref.)
Rod Assembly (intercooler Flap) (Ref.)
Type C.2 Turbo-Regulator (General Electric)
* Removed — Effective Serial AF44.24309.

Figure 116 — Power Plant Controls, Left-Hand Engine

RESTRICTED

20.
21.
22,
23,
24.
25.
26.
27.

28.

29,
30.
ar.
32.
36.
37.
3B.
as.
40.

Type A-2 Monifold Pressure Regulator (Allison)
Carburetor lLever (Mixture) (Stromberg)

Drive Assembly Suppert (Oil Coocler Flap) (Ref.)
Rod Assembly (Qil Cooler Flap) (Ref.)

Drive Assembly Support (Oil Cooler Fiap) (Ref.)
Differential Pulley (Throttle)

Differentiol Pulley (Mixture)

Power Actuator (Qil Cocler Flap) (Ref.)

Driven Actuator (Qil Cooler Flap) (Ref.)
Differential Pulley (Prop. Governor)

Starter Meshing Control (Ref.)

Starter Extension Shaft (Ref.)

Rod Assembly (Throttle)

Caorburetor Lever (Throttle) (Stromberg)

Rod Assembly (Throttle)

Rod Assembly (Mixture)

Rod Assembly (Prop. Governer)

Rod Assembly (Prop. Governor)

|

— . |
—————
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il

BELL CRANK © WASHER

2 3 £ \ l .
) e ? BOLT HUT

SAFETY WASHER COTTER PIN
BUSHING

o WITNESS HOLE
LOCK NUT-—T=

pUSH RCD—

TYPICAL ROD CONNECTION
10 BELL CRANK

lL T SO
1. Rod Assembly (Throttle) 22. Drive Assembly Support (Oil Cooler flap) (Ref.)
3. Rod Assembly (Mixture) 23. Red Assembly (Qil Cooler Flap) (Ref.)
5. Red Assembly (Turbo-Regulutur) 24, Drive Assembly Support (Oil Cosler Flap) (Ref.)
6. Rod Assembly (Turbo-Regulumr) 25. Differential Pulley (Throttle)
- 7. Rod Assembly (‘I’urho-Regulaior) 26. Differential pulley (Mixture) 3
9. Rod Assembly (Prop. Governor) 27. Power Actuator {0il Cooler Flap) (Ref)
10. Wastegate Lever 78. Driven Actuator (Oil Cooler Flap) (Ref.)
11. Turbosupercharger Wastegate 29. Differential Pulley (Prop. Governer)
12. Rod Assembly (Wastegate) 20. Starter Meshing Control (Ref.)
13. Red Assembly (Wastegute) 41, Starter Extension Shaft (Ref.)
15. Rod Assembly (Prop. Governor) : 32. Rod Assembly (Throttle)
«16. Rod Assembly (Prop. Governor) 37. Rod Assembly (Throttle)
17. Operator Assembly (Intercooler Flap) (Ref.) 38. Red Assembly (Mixture)
18. Rod Assembly (Intercooler Flap) (Ref.) 39. Red Assembly (Prop- Gavernor)
40. Rod Assembly (Prop- Gavernor)

19. Type C-2 Turbo-Regulator (General Electric)
20. Type A-2 Manifold Pressure Regulator (Allison)

= Removed — Effective Serial AFd4.24309.

Figure 117 — Power plant Controls, Righf—Hand Engine
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fF== 005 TO .012 NORMAL CLEARANCE (BOTH REGULATORS)

T/~— 005 TO .050 MAXIMUM CLEARANCE (ONE REGULATOR ONLY|

e
~ 2.1/8 = 1/8
\1.

o P2 Hi
CAm LEVER LINK— [, |7¢ DO NOT ALTER
-,—— THESE SETTINGS

SPRING BACK
1/8 1O 3/16

TO OPEN THROTTLE
@
DETAIL A

AFTER SETTING ENGINE “IDLE
POSITION," ADJUST THIS ROD
TO OBTAIN CLEARANCE

SHOWN IN DETAIL A

A. Left-Hand Throttle System Rigging Settings (Closed Position)

/— 60 IN. Hg M.P. (WAR EMERGENCY POWER —PIVOTING LEVER AGAINST STOP — SEE DETAIL D)

" 1/32 CLEARANCE
- 54 IN.Hg M.P. (MILTARY POWER AND "GROUND RUN") i

60 IN. Hg MP. 48/64 = 1/64~{ |— @{
*OVERSPEED SWITCH “CLICKS™ !
OPEN 4564 = 1/64 ———=

\ ~ SELECTION ROD

S fvsasveeo SwWiTcH A

OVERSPEED SWITCH
ADJUSTMENT SCREwS —DETAIL C

B. Right-Hand Throttle System Rigging Settings (Open Position)
Figure 118 — Throttle Controls Adjusément, C-2 and A-2 Regulator Installations
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A wpe C-2 turbo-regulator, combined with a
type A-2 manifold pressure regulator, is incorporated in
the powcr-plant—control system and provides automatic
power regulation of the engines.

Note

For detailed information goveming:

Type C-2 turbo-regulator, refer to paragraph
17 4 (3), this section.

Type A-2 manifold pressure regulator, refer to0
paragraph 17 & (3), this section.

The throttle linkages to the C-2 turbo-regulator
and A-2 manifold pressure regulator are always adjusted
to provide sufficient carburetor inlet (deck) pressure
to take care of a wide range of engine speed require-
ments at any selected manifold pressure. Therefore, under
normal conditions the “compressor discharge pressucc
will be slightly excessive. The A-2 manifold pressure
regulator controls this overlap at normal powers by
closing the throttle butterfly 2 small amount, if necessary.

(2)'RIGGING PROCEDURE. (See figures T35;
116, 117, and 118.)—(All item numbers, lecters, and
detail letters refer to figure 118 unless otherwise indi-

cated.)

CAUTION
+ Accomplish rigging procedure carefully to
prevent “separation” of cockpit levers.

(a) Set the throttle control levers 7,16 inch for-
ward of the extreme aft position and tighten friction
lock. This places throttle levers in inidal “spring back”
position, For instructions on readjustment of the levers,
see paragraph (o) following.

(b) Connect cables at turnbuckles, but do not
tighten. Turnbuckles are located behind inspection plates
“130” L/R (figure 5). :

(¢) Install cable lock on pulleys 25" L/R (2
hook similar to a shoe hook will be helpful in this
operation).

(d) Adjust cables at turnbuckles to 55 (= 5)
pounds tension until aligning pin (or 3/16-inch bolt)
will pass through pulleys wss" L/R (figures 116, 117,
and 118) and pulley bracket.

(e) Remove aligning pins at 25" L/R when,

adjustment removes tension from pins.

(f) Test system for operation.

_ Note
Pulley 25" RH must turn clockwise, and pulley
“25" LH must turn counterclockwise, when
viewed looking aft, as throttles are advanced.

Section IV
Paragraph 10

PARALLEL TO FORE AND
i‘ AFT LINE OF CARBURETOR
FORWARD

Figure 119 — Throttle Arm Step

(g) Match the L/R carburetor throctle arm stops
“14” (figure 118) as shown in figure 119 (only if
engine idle speed has not been adjusted).

(h) Place carburetor throttle arm “g” in fully
closed position against throttle stop “14" and set lever
36" as indicated on view A-A;, figure 116.

(i) With arm «g” in closed position, adjust
and install carburetor throttle rod “32” to maintain 2
clearance of .005 to .012 inch normal clearance (.005 to
050 inch maximum, one regulator only) berween regns
lator closed (low) position stop and pivoting crank lever

w35, (See view A, figure 118.)
(j) Check position of main lever arm 34" at-
tached to manifold pressure regulator on RH and LH

engines. Arms must be as near as possible t© position
shown in figure 120.

~QME SERRATION DOWN
FROM PARALLEL
TC WEB

\H ENGINE — OPEN
THROTTLE POSITION

TWO SERRATIONS up
FROM PARALLEL
TO WEB

§H ENGINE — CLOSED
THROTTLE POSITION

Figure 120 — Angular Setting of Main Lever
Arm, Manifold Pressure Regulator

(k) Adjust bell crank bgackers to dimensions

given below:
BELL CRANK BRACKETS
(See figure 116 and 117)'

Item Length-In. Item Length-In.
LH Inboard 20 7/16 RH Inboard 15 1/
LH Outboard 16 1/2 RH Outboard None

165
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forward until regulator pivuting lever arm barely strikes
paper. Disregard over-travel of cockpit lever. Tighten
friction lock. (See Detail D.)

WASTE GATE
WITH PRESSURE B e Ko 1
TO DIMENSION
SELECTION ARM N SHOWN
LOW PRESSURE
POSITION :
1/32 CLEARANCE
r |

WASTE GATE
SHOULD CONFORM
AS SHOWN

END VIEW

WITH ARM
FULLY EXTENDED

Figure 122 — Position of Wastegate

-

If wastegate open position is incorrect pro-

ceed as follows:

1. Clamp bell crank 1" t0 prevent movement.

2. Adjust and shift rod 13" to next hole in
the motor output slotred-lever-arm. ("In"—to decrease
wastegate travel. “Out"'—to increase wastegate travel.)

3. Recheck wastegate open and closed positions.

(w) Adjust slotted-lever-arm pressure selection
mechanism to conform t0 figure 123 and install pro-
tractor (figure 124), setting pointer at zero *0")-

Note
The protractor shown in figure 124 is read
directly in 1, 64's and will permit checking all
positions of pressure selection rod without
necessity of removing dusi cover “s,” figure
195. (Fabricate protractor locally.)

SIDE VIEW

CAUTION _
Under no circumstances should an attempt be MAKE THIS ANGLE AS
made to adjust emergency over-speed switch SMALL AS POSSIBLE
- 3Y ADJUSTING AT
setting Of cOmpressor pressure output by turn- SERRATIONS

ing the nut on the end of the pressurée selection ,

rod. This nut is adjusted at the factory or at :
Pressure Selection Rod

the repair depot and must remain locked. 1.
' 2. Yoke
) (.\:) Install rc')d «7," using hole farthest from 3. Spacer
pivot point in override control arm (figure 125). !
4, Spacer
CAUTION 5. Override Arm
Under no circumstances should override arm :
mechanism be lubricated. 6, ‘Fressurd Selection Lever
7. Washer '

(y) Loosen friction lock in cockpit. Insert piece
of paper berween forward stop and pivoting lever of
manifold pressure regulator. Move cockpit throtele lever

Figure 123 — Angle Seiting, Pressure
Selection Lever
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SXETCH SHOWING
INSTALLATION OF
RIGGING PROTRACTOR
ON REGULATOR

—— NUT - | REO.
MAKE FROM
22417-02 ELAS:

.-,..TIC STOP KUT

- RIVET TO
SUPPORT OWLY

NUT - | REG.

pRILL 5/16 (.312) | HOLE —— PRESSURE SELECTION WUT FULL

CLOSED

POINTER - | REO. .032
24ST ALUM. ALLOY SHEET

SPEC. AN=A=I2 9/64TOIS/64 GAP UNDER PRESSURE SE~-

LECTION AUT WITH THROTTLE
13030 IN 20" HG. MAKIFOLD PRESSURE
2e30" SETTING

15¢

¥10 (.194) - | HOLE LOCATE
FROM END HOLE OX REGULATOR

3.70R
PRESSURE SELECTION ARM

LB8 DIA. HOLE

1.87.R
72° OVERSPEED SWITCH

SHOULD "CLICK"

HERE

48/64 GAP FOR 60"
Jns. MANIFOLD PRES-

SURE (PIVOTING CRANK

LEVER AGRINST FOR=

WARD STOP)

.16 R N\
GRADUATIONS ARE | 1/4°

REGULATOR ARM (REF.

PROTRACTOR - | REQ=
LOB6Y 24ST ALUM ALLOY SHT.
SPEC. AN=A-12

,750 DA,
.50__\\3,/

Az 1.08 (1415') APART. | 1/4* ONPRO-
e . ,()\V/— TRACTOR EQUALS |/68° OF GAP
NulsB T -50 UNDER PRESSURE SELECT 10N KUT

BRAZE
SCREW - | REQ.
MAY BE MADE FROM
AN526=1032R=32

section A—A

AN315-3R

NUT - | REQ. MAXE : REGULATOR &RM (REF.)
FROM AC366F 1032 SUPPORT - | REC. 08¢
.31 24ST ALUM. ALLOY SHEET
SPEC. AN-A-12

.3u1 "‘"2 1’" Tﬁ_k_j__ ____________ :-_-1 ‘—:3“ TYP.

16 R TYP.

j ci¥ei b= | % e
i g B T A : NUT - | REQ. MAKE
18 } T -8 ‘l&_L ¥ = : FROM AC3B6F1032
s1s= [ | eraze L 94 i
18— ﬁl ! R :
i el : I i % -
30 : : W75~ i l'— l |
2 | / " )
S %

CREW - | REQ. MAKE FROM

: ! ’ 75 3/32 DRILL ROD (BRAZE
‘ ¥ 32 oriL w00/ Fs’i i i
' AN526-1032R -8
SCREW - | REQ. MAKE ANOEC-10 OR AN960-10L WASH-

FROM ANS526-1032R-7

—

62 £RS USE AS REQUIRED TO
! LOCATE POINTER PROPERLY

STRIP - | REQ. .C20
24ST ALUM. ALLOY SHT.
SPEC. AN-A-12
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Figure 124 — Rigging Protractor, C-2 Regulator
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Spinner skirt (3 Req)

A,

Spinner Backplate

Spinner Backplate Inspection Panel

G-

(3 Req)

Front Spinner Assembly

B.

Electric Power Unit

E.

Figure 126 — Propeller Spinner Assembly
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Section IV
Paragraph 11
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: ? Lo |
i
: : I
| ] i
! i
% s wmemawE @1 O g ks 5
i
1. Propeller Shaft 7. Grease Seal 12. Lock Pin Assembly
2. Shim (for use if required) 8. Front Cone Half 13. Grease Seal
3. Rear Cone 9. Propeller Shaft Nut 14. Neoprene Seal
4. Slip Ring Housing 10. Snap Ring 15. Power Unit
5. Propeller Shaft Adapter 11. Shaft Nut Lock 16. Electric Motor Cover
4. Propeller Hub Assembly 17. Brush Assembly

Figure 127 — Propeller Assembly Sequence

(c) Place protractor on hub at a 90-degree angle
to first setting. Center protractor bubble. Angle showing
on scale is ground angle of airplane.

(d) Turn propeller until one blade is in a hori-
zontal posi:ion. Place protractor, now set at 90 degrees,
against hub and turn propeller until bubble is centered.
Blade is now in a true horizontal position. Do not move

propeller.

(e) Measure 42 inches along blade from center of
hub. Place protractor at this spor, on thrust or flat side of
blade, perpendicular to blade and center bubble. Angle
found, plus ground angle, represents angle of pitch for
this blade. Repeat this procedure for feather and
high pitch. Also repeat for other blades. High pitch
angle should be 57.7 degrees and low pitch angle 22.7
degrees. If blades do not have angles corresponding to
these and deviation is great, it is possible blade gears
are not matched properly with power gear. Remove
power unit and check each blade gear setting with index
mark of hub center line on inner circumference of hub
face. Index mark should be in line with 2 point two and
one-quarter teeth past end of gear segment, measuring
from end of gear on which propeller rotation letter
“L” or “R” is stamped.

(6) ASSEMBLY.— Propellers are often shipped
with two blades removed.

CAUTION
Do not disturb blade clamp bolts.

(a) Remove hub with its one blade from packing
n surface, slip rings down. Place

case and place on a clea
lean surface with blade bearings

remaining blades on a ¢
not resting on surface.

(b) Thoroughly clean sockets and blade assem-
blies of anti-rust compound, and coat hub barrel and
bearings with hub lubricant, Speciﬁcadon AN-G-4,

grade AA.
Note I
A No. 2 shank blade requires preload shims
as follows:

Actual Shim

Blade Gear Shim

Numbers® Numbers T hickness
.000 —0 .062
.002 —2 .059
.004 —4 056
.006 —6 053

#Sramped on outer circumference of blade gear. This

number must correspond with dash number follow-

ing part number on shim.
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d. STARTER.

(1) DESCRIPTION.—The AC type G54 and
G-GA starters may be operated as combination electric-
inertia and direct-cranking stariers, as direct-cranking
electric starters, as electric-inertia starters, Of @S hand-

inertia starters.

The unit consists of 2 heavy-duty integral acceler-
ating motor, flywheel, reduction gearing, multiple disc
clutch, engaging mechanism, driving jaws and brush
spring releasing device which is used when the starters
are manually operated. The brush spring releasing de-
vice, when placed in the “OFF” position, relcases the
tension of the brush springs. This results in less effort
being required to bring the fiywheel up to speed man-
ually and more flywheel energy being made available for
starting. A built-in solenoid meshing device provides

remote electrical control of starter jaw engagement.

(2) OPERATION.

(a) COMBINATION ELECTRIC INERTIA
AND DIRECT CRANKING.-—-Operation of the starter
as a combination electric inertia and direct cranking
starter is recommended for cold weather starting. When
used in this manner, energy is stored in a flywheel which
is keyed directly on the motor armature shaft. When
the flywheel has reached its normal operating speed of
16,000 rpm, in from 12 to 15 seconds, the starter and

engine jaws are engaged and the energy stored in the ro-

tating flywheel is transmitted to the engine jaw through
nd torque over-load release mecha-
g-loaded

a reduction gearing 2
nism The torque overload release unit is 2 sprin

multiple-disc clutch. The purpose of the clutch is to
protect the starter during backfire of the engine or under
excessive loads. The energy stored in the flywheel is
used to overcome the heavier “break-away torque,” after
which the lighter load of continuous cranking is assumed

by the electric motor.

_ (b) DIRECT CRANKING.—Operation of the
starter as a direct-cranking electric starter is recom-
mended only when the engine is still warm from previ-
ous running and immediate and continuous cranking is
desired. By closing the START and ENGAGE switches
simultaneously the endre load of starting is assumed

by the electric motor.

(c) ELECTRIC INERTIA. — Operation of the
unit as an electric inertia starter is recommended for an
emergency wherein the source of electrical energy is not
sufficient to carry the load of continuous cranking.

_ (d) HAND INERTIA. — For emergency opera-
tion when the source of electrical energy is not sufficient
to provide proper electrical operation, the starter may

Section IV
Paragraph 13

be operated manually. To operate the starter manually,
the brush spring-release must be placed in the “OEF”
position. (When facing the starter, the brush spring-
release handle is moved cdockwise to the “OFF” posi-
tion and counterclockwise to the “QN" position.) (Fig-
ure 139, Brush Spring-Release.) Manually accelerate
the starter flywheel to normal speed by means of hand
crank inserted in the cranking collar of the starter crank
shaft. If the battery is discharged to such an extent
that it will not electrically operate the solenoid meshing
device, manually operate the pull cable to engage the
starter and engine jaws, at the same time keeping the
ENGAGE switch closed in order to provide booster coil
operations. When the engine starts, release the cable and
open the ENGAGE switch. Due to the higher speed of
the engine jaw, the jaws will disengage automatically.

1. Brush Spring Release Handle
2. Meshing Solenoid
3. Terminal Bleck

Figure 139 — Starter Brush Spring Release

(3) REMOVAL. .

(a) LEFT-HAND STARTER. (Se figure 140.)

1. Remove top aft, inboard aft, and bottom aft

engine cowling panels.
al engage handle by remov-
from starter en-

2. Disconnect manu
ing pulley from bracket and clevis pin
gaging arm.

3. Remove bol
starter crank socker and pull out exten
generator wire clip to
inch nut on housing

¢ attaching extension shaft to
sion shaft.

4, Remove strip holding

starter housing by removing 1/5-
bolt.

191
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section IV
paragraph 13

Step B

Line to Wing Tank
Starter Crank Socket
Manual Engage Handle
Pressure Line Connection
Pitot Lines

b WK~

Figure 140 — LH Starter Removal

5. Disconnect wires from starter terminal block.
6. Remove clip holding large flex conduit to
crank extension support and drop conduit to provide

clearance.

7. Remove wing tank fuel line from strainer
to check valve and if necessary loosen hose clamps on
fuel line from check valve and oil pressure gage lines,

i, to provide greater clearance.

8. Loosen hose clamp on pressure line between
carburetor and header tank and pull line forward to
allow space for starter removal berween distributor hous-
ing and carburetor accelerator pump.

9. Disconnect pitot lines at union and pull lines
aft for greater clearance.

10. Remove nuts holding starter to engine.

11. Tie rope around starter, drop motor end
and turn starter 90° counterclockwise to start (figure
140—Step A). Then attach two ropes to starter remove
and pull up vertically through space provided (figure
140—Step B). Rorate starter 45° clockwise so starter
engage solenoid will pass betwecn oil pressure fitting
and fair-lead.

(b) RIGHT-HAND STARTER. (See figure 141.)

1. Remove outboard aft and bottom aft engine
cowling panels.

2. Remove lower intercooler duct section.

3. Disconnect manual engage handle by re-
moving pulley from bracket and clevis pin from starter
engaging arm.

4, Remove bolt attaching extension shaft to
starter crank so_cket and pull out extension shaft.

5. Disconnect wires from starter terminal

block.
6. Remove oil pressure gage line.

7. Remove nuts holding starter to engine.

8. Pull starter aft, turn drive-end up and re-
move ‘over outboard engine diagonal support (figure
141).

*

1. Lower Intercooler Duct Section
2. Manual Engage Handle Pulley

3. Starter Hold-Down Bolts

4. Starter Crank Socket

5. Outboard Engine Diagonal Support

Figure 141 — RH Starter Removal
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Booster Coil
Condenser
Starter Relay
Equalizer Resistor
Circuit Breaker

R

Figure 142 —LH Engine Junction Box

(4) MAINTENANCE.

(a) BRUSHES.—Brushes must be 2 free fit in the
holders without excessive side play. ‘Binding brushes
and holders must be wiped clean with a cloth moistened
in unleaded white gasoline. Replace brushes if they are
worn #;4-inch from a new length of l/-inch. Seat new
brushes by placing a strip of No. 000 sandpaper around
the commutator, sanded side out, and pulling the sand-
paper in the direction of rotation. Be sure sancpaper
conforms to contour of commutator and that brushes
rest firmly on sandpaper. After seating, clean thor-
oughly to remove all sand and metal particles.

(b) COMMUTATOR.—If commutator is rough
or dirty, smooth and polish with No. 000 sandpaper.
Badly scored commutator should be resurfaced (depot
operation).

(c) BRUSH SPRINGS. — Check brush spring
tension. With the surface of the spring raised above the
top of brush holder, the spring tension should be 24 to
28 ounces. (Measure brush spring tension with brush
spring release handle in the “ON" position.) To adjust
brush spring tension, remove cotter pin and rotate ad-
justing sleeve clockwise to increase the spring tension,
or counterclockwise to decrease the spring tension: re-
place cotter pin when correct adjustment is reached.

(5) TEST.—Test the starter for normal operation
by closing starter switch and checking time required for

Section IV
Paragraph 13

Condenser
Booster Coil
Starter Relay
Equalizer Resistor
Circuit Breakers

LN

Figure 143 — RH Engine Junction Box
flywheel to reach operating speed. The time should not
be more than 17 seconds. Indication of the flywheel
reaching normal operating speed may be noted by the
fact that the “whine” of the starter levels off to a con-
stant pitch as it reaches top speed.

(6) INSTALLATION.

(a) Examine starter and engine jaws before in-
stallation and make sure they are of the same type and
are of correct rotation for proper engaéement.

(b) Reverse removal procedure for left- and
right-hand starters.

e. BOOSTER COIL. (Sec figures 142 and 143.)

(1) DESCRIPTION.—The booster coil is a small
induction coil which furnishes a supplementary high
voltage during engine starts. Each booster coil is ener-
gized through its respective starter ENGAGE switch and
is located in the respective engine junction box.

(2) REMOVAL.
(a) Remove inboard side aft engine cowl panels.
(b) Remove engine junction box covers.

(¢) Disconnect low tension lead from booster
coil terminals. ! .

(d) Pull out high tension lead.

(e¢) Remove condenser from coil.

(f) Remove two screws and remove coil.
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XX SUPPLY LINES

WDEES PRESSURE

W RETURN

BENEN VENT LINES

B CARB DECK PRESSURE

COLOR KEY

Coolant Supply Tank
Sniffle Valve

. Restrictor

Drain Cocks

Coolant Radiators
Temperature Control Valve
. Check Valve

. Cross

TOQPMOO®)

Figure 144 — Coolant System Location and Flow Diagram

5. “D,” engine section (remove panel "8,"
figure 96). :
4. “D,” engine section (remove panel “'8,”
figure 96).

(¢) TO FLUSH.

1. Airplanes previously serviced with inhibited
glycol (NaMBT):

a. Drain the cooling system when coolant is
hot. Use clean containers to catch the fluid.

b. With the drains open, run water through
system with hose in expansion tank filler neck until the
drain water is clean.

c. Close all drains and fill the cooling system
with water. . e
_ d. Drain the water from the cooling system.

e. Repeat c, preceding.
f. Run engine until coolant temperature
reaches 90° C (194° F).
g. Drain cooling
dirty repeat c and £, preceding,
. h. Wait at least five minutes for water to
drain and then fill with flushing soludon of used ethy-

lene glycol.

system. If drain water is
until water drains clean.

195
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17325 RADIATOR ASSEMBLY

' REFER TO DWG. NO. 197285 )

Figure 146 — Coolant Radiator Installation
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EROM OlL
CHLUTION VALVE

.7‘3'“.—'.3:.0.'“!'“.0.“5”?

FROM RH. |
COOLER

Oil Reservoir

Hopper
Slide Valve : FROM _ENGINE
Engine Gage 3 e —
Pressure Relief Valve , _
Check Valve COICR KEY s
Oil Pump Housing ] supeLY . I —
Airmaze Qil Strainer PRESSURE
Control Valve Assembly RETURN:
;‘?mpemf}”e _?eg”l“"“ == NORMAL—1'/2T0 2018/SQ N

imatal Line hermestat sogpa BYPASS CORE—30TO 7518/SQIN.
Floating-control Thermostat

== SURGE—T75 LB/SQ IN AND UP

(AF44-24309 and subsequent)

Figure: 147 — Engine Qil System Flow Diagram
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pump and maintains a constant oil pressure in the run-
ning engine. If the pressure at the strainer outlet drops,
the relief valve will close, and no excess oil will pass to
the inlet side of the pumps until the operating pressure

returns to normal.

From the main scavenger pump outlet the oil
flows to the temperature regulator “].” A control valve
and pressure switch assembly (on some airplanes) “I”,
mounted atop the regulator, controls the path of the oil.

When the oil is hot and does not exceed a pressure
of 75 Ib/sq in., it enters the regulator and flows through
the core and out at the core check valve, which opens at
a pressure of 13 1b/sq in. If oil in the core congeals and
prevents core circulation, the pressure in the inlet cham-
ber and muff will increase to 25 Ib/sq in. above ‘the
pressure in the outlet chamber. At this point the pressure
switch (installed on some airplanes) ported to the inlet
and outlet chambers of the regulator will operate, caus-
ing the oil cooler exit flap to close, heating the oil in the
core. If the differential oil pressure rises to 30 lb/sq in.
while the oil in the core is thawing, the muff relief
valve will open and the oil will rerurn to the tank. If
oil enters the control valve under a pressure of 75

/sq in., the surge-protection valve will open and the
sl will rerurn to the supply tank. :

An automatic exit flap actuator controls the flow

of air (which regulates the oil temperature) through the

temperature regulator. From the regulator “J,” the oil
flows into the thermostat “K,” which transmits correc-
tive oil temperature changes to the oil cooler exit flap
actuator. (See paragraph 20 g (2), this section.)

"(3) TROUBLE SHOOTING.

Trouble Possible Cause Remedy

Disconnect gage
line at both ends.
Drain out oil. If
compressed air is
available, blow the
line free.

Foreign material

Sluggish oil gage.
in gage line.

Change oil in
gage line to Spec.
AN-C-116.

Congealed oil.

RESTRICTED
AN O01-75FF-2

Check and replace

High oil tempera-
ture.

Defective thermo-
stat unit.

if necessary.

Plugged air pas-
sage in radiator.

Visual inspection.
Clean if necessary.

Radiator in need
of internal clean-
ing.

See paragraph g 2
(d), following.

Deficiency in speci-
fied rate of engine
oil flow. _

Check reservoir
pumps, lines, etc.
for restrictions.

Congealed oil in

radiator cooling
element.

Close flaps until
circulation is re-
stored.

202

Trouble

Possible Cause

Remedy

Leak in radiator.

Collapsed core
tube.

Remove and re-
pair as per para-
graph g (2),
following.

Fracture at junc-
tion of core and
shell.

Repair as per
paragraph g (2),
following.

High oil pressure.

Pressure relief
valve setting
incorrect.

Adjust as per par-
graph e (3),
following.

Defective gage.

Remove, test, and
replace if neces-
sary.

Restricted return
line.

Clean with steam
or compressed air,

Low oil pressure.

Pressure relief
valve setting
incorrect.

Adjust as per par-
agraph e (3),
following.

Restriction in sup-
ply line.

Clean with steam
or compressed air.

High oil tempera-
ture combined
with high coolant
temperature.

Improper ignition
tming.

Correct timing.
See paragraph 12
¢, this section.

Improper valve
adjustment.

Correct valve ad-
justment. See
paragraph 8

(2), this section.

Lean mixture.

See paragraph 8
¢ (3), this section.

Abnormally low
or high oil tem-
perature.

Improper oil sup-

ply, quality, or
dilution.

Check supply. Di-
lute properly.

PLUG FOR 115 VOLT EXTERNAL POWER SCURCE

AAF 43 B 19557 FILLER NECK CAP

OIL PROOF
CONDUIT -1

rLexisLe AREERNYT

195056 OIL QUANTITY GAGE STICK

HEATER ELEMENT ﬁh_\

Figure 148 — Oil Tank

b. OIL TANK. (See figure 147, item .
and figure 148.)

(1) DESCRIPTION.—Oil tanks fabricated from
350 aluminum alloy, Spec. QQ-A-359, are mounted on
the front face of each fire wall. A slide valve “C”

RESTRICTED
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sequent to AF44-24309 are equipped with the improved
*foating-control” thermostat.

For detailed information, see paragraph 20 g, this
scction, and figure 279.

;. OIL COOLER FLAP ACTUATORS.
(See figures 152 and 153.)

(1) DESCRIPTION.—The oil cooler exit flaps arc
actuated by an electrically driven jack screw mechanism.
The oil cooler actuator assembly consists of two units, the
power unit and the driven unit. The power units contain
an electric motor, a spur and worm gear speed reducer,
and a lead screw. A switch box is mounred on the power
unit which contains the position contact and limit
switches. (See paragraph 20 g (4) and 20 i (2), this
section.)

The driven unit contains only a worm gear speed
reducer and a lead screw. It is driven by the power unit
through a flexible shaft.

AN 01-75FF-2

Each unit operates its respective exit flap through
a bell crank and push-pull rods attached to the lead screw
clevis.

(2) REMOVAL.
(a) POWER UNIT.

1. Remove bolt attaching actuator lead screw
to bell crank.

2. Disconnect flexible drive shaft at actuartor.
3, Disconnect breeze from switch assembly.

4. Remove two bolts securing outer actuator-
pivot to bracket.

5. Remove actuator.
(b) DRIVEN UNIT.

1. Remove bolt actaching lead screw to bell

crank.
2. Disconnect flexible drive shaft at actuator.

COLOR KEY

ESSEEI PRESSURE LINES
EBE VENT LINES

E==T DRAIN LINES

Five-step Bimetal Line Thermostat
Fleating-control Thermostat

(AF44-24309 and subsequent)
B. Temperature Regulator Assembly
C. Oil Reservoir

Fl'guré 150 — LH Engine Qil System Location and Flow Diagram
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3. Remove four bolts holding pivot to bracket
and remove unit.
(3) DISASSEMBLY.
(a) POWER UNIT. (See figure 13Z:)
1. Remove limit and position switch box. (See
paragraph 20 ¢ (3), this section.)
a. JACK SCREW.
(1) Remove ten screws, items “2,” "33,”
and “30” from bearing housing items “3” and “34."”
(2) Remove bearing housing from main
gear housing ©29."”
(3) Remove pin from end assembly "48.”

( 4) Remove shields covering jack screw

| o | jra——— | G

“12."

|_,=.I

(5) Remove jack screw from main gear
housing “29."”

Section IV
Paragraph 15

CAUTION
When removing jack screw keep shims, spacers.
and bearings in sequence.

b. WORM GEAR.
(1) Remove housing “13" containing right
angle drive. '
CAUTION
In removing right angle drive housing, do not
drop coupling "10” between worm gear and
right angle drive. -

(2) Remove four screws 44" holding
electric motor to main gear housing.

(3) Remove electric motor “43.”
(4) Remove spur gear pin “42,” and spur

gear “40.”
(5) Remove retainer “24.”

I:!
COLOR KEY
g
& S PRESSURE LINES
rd
g -~

..41 DB VENT LINES

== EBE==E DRAIN LINES

4
4 :
TO ENGINE GAGE

Five-step Bimetal Line Thermostat
Floating-control Thermostat

(AF44-24309 and subsequent)
B. Temperature Regulator Assembly
C. Oil Reservoir

RESTRICTED

Figure 151 — RH Engine Qil System Location and Flow Diagram
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155 — Fuel System Localion
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(¢) INSTALLATION.

EOGE OF DIVE FILLET ... »=,

~9(3% REQ)__ o Note
P A /i T Use the following lubricants to facilitate instal-
= i) ‘ U v lation of fuel tanks: Glycerine and water mix-
= | e o 1818 ture for tubes and exterior corners of tank;
i g il 1\3 IL':-;' common talc for remainder of exterior.
3 =k ¥ F 1. Place gasket on filler cap opening.
% it l‘ 3 A e __;I 2. Place the tank in proper position. (See fig-
A A 1. e S el ures 167, 168, and 169.)
-8 (4 REQ) 2 -10 (35REQ) & -9 (4FEQ) ! T b

e remasseesssm Fisssssens toarssasan s vert
| Shetaty

cenr e 5
OIOREQ) = —= -10 (12 REQ)
=11 (20 REQ)

LS578-10(56 REQ)

—

L5 b b

Figure 167 — Installation of Reserve

NOTES Fuel Tank, Steps A and B
"= _g,-9,-10,I1, AND-I2 REFER TO LSS77 SCREW LENGTHS

R
al |

2. A\ INDICATES HOLES FOR 197552 SOCKET USED WITH . VA
300 GAL. DROP TANK P - N e
3. A INDICATES 192439 BOLT (USE 194501 BOLT TO AT- ) \\\. e =i
TACH BOMB SHACKLE FAIRINGL o = WS = .
!

4. + (INDICATES SCREWS THROUGH FAIRING
REFER TO DWG NO. 243000

Figure 165 — Fuel Tank Inspection Panels

(k) REMOVAL. . ;
[ 1. Drain the tank by removing sump plug in

lower wing surface.
2. Remove droppable-tank fairing. (See para-
graph & (4) (¢) following.)

3. Remove panel assembly. Figure 168 — Installation of Reserve
Fuel Tank, Step C

4. Remove sump cover plate and access cover.

5. Remove screws and clamps from the interior
of the tank; then, remove fuel gage transmitting unit -
through hole in fuselage web in cockpit. :

6. Lower tank from the airplane.

OMAIN VALY

RCFER TO pwG 2e3397

Figure 169 — Installation of Reserve
Figure 166 — Reserve Fuel Tank Sump; P-38L-1 Fuel Tank, Step D
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@{ 150 GALLON TANK

300 GALLON TANK

Water Drain Plug
Displacing Strut

1. Sway Brace

2. Sway Brace

3. Sway Brace
~ 4. Sway Brace

5. Tank Sump

é.

7

NOTE:

Left-hand shown. Number 4 and number 2 braces are
interchanged on right-hand. (In field emergency all
braces are interchangeable.)

-

Figure 170 — Droppable Tank Attachment

a. Place the aft inboard corner of the tank
in position. Use a curved tube about twelve inches long
inserted in the fuel line to guide the fuel line into the
tank nipple.

b. Position the aft side on the control shroud
and push the aft outboard corner in place by collapsing
the tank downward and inward from the outboard side.

r c. Force the forward outboard corner into
position by collapsing the tank downward and inward
at the outboard forward side.

d. Work the forward inboard corner into
position by collapsing the tank downward and inward
at the inboard forward side.

3. If the filler neck on the top side of the tank
should catch, correct by pushing downward on the tank
from the filler cap opening on the upper surface of the
center section.

4. When necessary insert the fuel line into its
corresponding tank sleeve by pushing the tank upward
and letting the tank slide down on the tube.
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A
Apply glue (Spec. AN-G-8) to patch (3 or 5 ply birch)

and tank surface. Rub patch into place.

Sandbag method for Nail patch method using

Band clamp methed (preferred) for applying pressure.
5/16 brass nails. Space nails

Allow glue to set (cpproximulaly 6 hours). applying pressure.

3/4 inch apart.

paired area.

Apply dope (Spec. AN-TTD-514) over the re

Use chisel and rough sandpaper o bevel edges of patch.
y bubbles that form

Smooth fabric into place. Puncture an
and epply dope again. Allow to dry. Refinish according

to Spec. AN-C-83.

Figure 171 — Plywood Droppable Tank, Small Hole Repair
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Cut an elliptical hole around the Cut paotch “A" from spare skin section to fit tank cutout. Cut

damoged area. Cut from directly alliptical backing plate "B™ one inch larger than patch “Al" Cut hole

below so that sawdust will not fall in plate "B" one inch smaller than patch "Al

into tank.

Apply glue (Spec. AN-G-B) to underside of tank cutout Apply pressure with as mony “C" clamps as possible and

and top side of backing plate “B™, then insert plate through  allow glue to set (cpproximately é hours).

cutout in tank,

Insert flush patch "A' into cutout in tank and apply Remove finish around patch and apply fabric (Spec.
pressure with @ band clamp or weights as shown in Fig.  AN-16-128) and two coats of dope (Spec. AN.TTD-514).
71. Refinish in occordonce with Spec. AN-C-83.

224

Figure 172 — Plywood Droppable Tank, Large Hole Repair
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Note Note
Always determine fuel selector valve setting The “OFF” position is the droppable fuel tank

by “click” or "feel” and not solely by de-
pendence on the position of the control handle
pointer in the cockpit. If this precaution is not
taken, the gate will not be in perfect align-
ment with the ports in the valve allowing fuel
to flow between tanks,

(2) REMOVAL.

(2) Remove recognition light panel “82” and
access panel 153" (figure 3),

(b) Drain fuel tanks. .
(¢) Disconnect fuel lines.
(d) Remove three bolts holding valve.

(e) Remove unit.

(3) MAINTENANCE REPAIRS. — Clean valve
thoroughly to remove any foreign matter which may
have collected inside the ports.

1. Fuel Tank Selector Valves

2. Fuel Tank Selector Valve Controls

For Key to Cables, See Section IX.
Figure 174 — Fuel System Cable Controls

(4) ADJUSTMENT. (See figure 174.)

(a) Place selector valve control “2” in “OFF”
position,

(%) Detach selector valve “1” from mounting
bracket and selector valve drum.

(¢) Rotate selector valve yoke until it clicks into
the “OFF” position.

inlet port.

(d) Tighten cable turnbuckles located behind
panel “80,” (figure 3).

(e) Move selector valve controls through all
positions. Check for “click” of valve as each position is
indicated. ’

(f) Adjust as required at cable turnbuckles, or,
if complete rotation is not obtained, remove the selector
valve and center the selector valve drum to allow com-
plete rotation of the selector valve controls,

(5) TEST.—Test statically the outlet port with 35
Ib/sq in. pressure for three minutes and the inlet ports
with five 1b/sq in. pressure for two minutes.

CAUTION
Whenever fuel cock assemblies or controls are
disconnected, carefully check the parts upon
reassembly to insure correct indication of the
control-handle pointers.

d. FUEL STRAINERS, (See figure 175, item "D.”)

(1) DESCRIPTION.—Two type C-4 fuel strainers
are located just forward of the selector valves. Addi-
tional strainers are located in the engine bay sections.
The strainer cover, providing a sump and drain cock,
is held securely in place by a spring steel clamp sup-
ported by two bolts. One of the supporting bolts is
fastened by a wing nut to expedite opening the strainer
for the removal of the screen.

(2) REMOVAL.

(a) FUSELAGE FUEL STRAINERS.

1. Remove recognition light panel “g2” (fig-
ure 3).
2. Disconnect lines.

3. Remove one bolt holding each strainer.
4. Remove units,
() WING TANK FUEL STRAINERS.

1. Remove engine bay section side and bottom
cowl formers.

2. Disconnect fuel lines.
3. Remove the two bolts securing the strainer.
4. Remove the strainer,

e. FUEL PUMPS.

(1) GENERAL.—Fuel pumps provide positive fuel
pressure at all times. The two engine-driven pumps are
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in Tanks to Selector Yalves

ines—Ma

L
L

115

Drain Cocks
Main and Surge Tank Sumps

A

ines—~Reserve Tanks to Selector Yalves

2

B
C

Dropgable Tank to Selector Valve

Line—

3.

Strainers

Lines—Selector Yalves to Strainers

L

4,
5

Selector VYalves
Check Valve

D.

ines—Cross Suction

Booster Pumps

E
F

Bottom Aft Fuselage; P-38L-1

Fuel Compartment,

Figure 175
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COLOR _KEY
FREE AIR
AR (HEATED) =
AIR (COOLED) ]
8 EXHAUST GAS o)

Distributor Housing

236
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10. Carburetor Intake Duct . e
= 11. intensifier Tube, Cockpit Heat and Defrosting
12. Exhaust “Y” Tail Pipe
13. Cover Assembly, Supercharger Baffles
14. Blast Tube, Supercharger Main Bearing and
Cooling Boffles
15. Supercharger Cooling Cap
16. B-33 Supercharger
17." Qil Cooler Intake Scoop 3
18. Intercocler Intake Scoop
19. Qil Cooler Exit Duct
20. Intercooler Exit Duct
21. Blast Tube to Tachometer Generator
22. Intercooler Unit
23, Generator Blast Tube
24. Intercooler Intake Duct
25. . Air Filter
26. Supercharger Air Intake Scoop
27. Impeller
28. Diffuser Yanes
CUTAWAY SHOWING OPERATION OF SUPERCHARGER 29 Comprested AT Outlet to Intercooler
; 30. Free Air from Cover Assembly
1. Scoop, Exhaust Manifold and Shroud 31. Nozzles
2. Exhaust Manifold 32. Nozzlebox Inlet Exhaust Gas from Engine
3. Spark Plug Blast Tube 33. Turbine Wheel
4. Electrical Relay Box 34. Slip-stream Air
3. Magneto 35. Waste Gate
6. Magneto Blast Tube 36. Air Baffle
7. Air Pressure to Distributor Housing 37. Shoft Housing Containing Turbo Lubrication
8. Air Pressure to Magneto Unit System .
Figure 180 — Induction and Exhaust System
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«

KEY

oit
cuEL varor oA

NEGATIVE

PRESSURE

ATMOSPHERIC -
e

PRESSURE s J

1. Fuel-air Mixture to Manifolds - 9. Regurgitation Tube

2. Superchc:rger'Seul Vent . 10. Diffuser Vanes

3. Seroll 11. Induction System Drain

4. Diffuser Vanes 12. Scroll

5. Carburetor Mounting Studs 13. Supercharger Drive Gear

6. Air Inlet : 14. Supercharger Pinion Gear and Shaft
7. Fuel Injector Nozzle 15. Pressure Type Seal

g. Impeller

Figure 1817 — Fuel Induction System Diagram
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THESE
PLUGS

TO BLEED
e

Automatic Mixture Control Unit
Throttle Unit
Bleeder Plugs
Regulator Unit
Strainer Cover
Fuel from Engine-driven Pump
To Fuel Pressure Gage and Qil Dilution Valve
Line from Fuel Control Unit to Spray Nozzle
Fuel Control Unit '
Vent to Reserve Tank
_ Accelerator Pump
Manifold Pressure Regulator

_.,_.
N=O0®NOGAWN

igure 182 — Bendix-Stromberg Carburetor,PD-12K8

. [

a. THROTTLE UNIT.—The throttle unit
)llows conventional lines in that it has thrortle valves,
:nturi tubes for developing suction, and a group of
npact tubes for collecting the average entrance pres-
wre. Thus the metering force, or the differential pres-
‘e between the venturi suction and impact tubes, is
:veloped. It may be seen that the magnirude of the
etering force developed varies according to the air flow
rough the venturi and throat. This metering force is
ansmitted through passages in the throttle unit and
:comes the force or motive power for operation of the
gulator unit.

b. AUTOMATIC MIXTURE CONTROL.—
¢ automatic mixture control is a metallic bellows
sponsive to variations in temperature and pressure
tich operate a contoured valve. It maintains the cor-
it fuel/air ratio in the carburetor under conditions
varying air temperature and pressure. This is accom-
shed by the contoured valve automatically varying
¢ impact tube pressure and thus the metering pressure
th air temperature and density changes.

) ¢. REGULATOR UNIT.—The pressure dif-
‘ential berween the venturi suction and the impact

RESTRICTED
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tubes acting on the diaphragm in the air section of the
regulator unit produces the metering force which con-
trols the fuel metering pressure in the fuel section of
the regulator. Thus, the fuel metering pressure ( pressure
across metering jets) delivered to the control section is
controlled by the air metering force or the mass air
flow through the carburetor throats. In this manner a
uniform fuel/air ratio is obtained regardless of throttle
setting or air density. Two vapor vent floats are located
in the upper section of the regulator unit. The floats
actuate inverted needle valves which permit vapor in
the carburetor to return to the reserve fuel tank and
still maintain fuel pressure in the carburetor.

The carburetor employs a plunger-type
accelerating pump “11” (figure 182) that is operated
by linkage from the throttle shaft. The pump is attached
to the regulator and forces fuel from the regulator unit
to the discharge nozzle.

d. FUEL-CONTROL UNIT.—The regula-
tor unit supplies fuel at the correct pressure to the con-
trol unit ready to be metered at all throttle settings.
The fuel/air ratios required for engine operation under
various conditions change greatly. Thus the fuel-control
unit contains several sets of metering jets in order to
meet all conditions. Moderately rich idling is provided
by a movable plunger type jet which is controlled by a
rod from the throttle control bell crank. Idling mixrure
is adjustable externally at fuel-control unit end of con-
trol rod (see figure 184). The various mixture settings
of “AUTOMATIC LEAN,” “"AUTOMATIC RICH,”
“FULL RICH,” and “OFF” are manually controlled
from the cockpit. These ranges are produced in the
carburetor by a sliding type valve which allows various
combinations of the control unit metering jets to be
ported to the discharge tube and nozzle. '

e. DISCHARGE NOZZLE.—Correctly me-
tered fuel under pressure leaves the control unit and
passes through the discharge tube to the discharge noz-
zle. The discharge nozzle consists of a plunger type
nozzle valve, spring-loaded in the closed position. A
diaphragm at one end of the plunger allows the fuel
pressure to overcome the plunger spring and open the
nozzle valve when fuel pressure is in excess of 4 Ib/sq
in. This is to prevent the leakage of fuel when the
engine is not operating.

3. TROUBLE SHOOTING.

CAUTION
Check carburetor specifications and setting to
be sure that they are correct for the engine
make and model on which the carburetor is
installed. Do not change carburetor adjust-

8 RESTRICTED
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Air Filter

1

2. Air Filter Duct

3. Butterfly Yalve

4, Elbow
_L—. 5 Butterfly Valve

é

7

8

9

| " CAUTION |

VALYE MUST BE RIGGED
Butterfly Valve

Intake Scoop
Link

. Rod

10. Rod

/" 11. Rod

WITHIN THIS LIWIT

Uljpt> = \\'

5 ; §§
5

4 &

n

P

4

i

"‘/ o

o

/ b :
,A<- To Superchaorger 2 To Supercharger
! - \

Fiirer Vaive Closed

Air Scoop

Firer

RAMMED AR LOW

{
(_ / Filter

FILTERED AIR AOW

Figure 188 — Induction System, Air Filter and Controls

¢. REMOVAL AND INSTALLATION.

on the side control stand is used to operate both systems.
(See figures 115 and 188.)

A differential pulley with attached push-pull rods trans-
mits the cable action to the air intake and filter valves. (1) Remove the following:

b. OPERATION.—When the control lever ) .
is in the full aft “OFF” position, rammed air will be n) Pilos seat
supplied. Filtered air will be supplied with the control
lever in full forward “ON" position.

(b) Cover plates “g9” and “90" (fig-
ure 3).
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DETAIL A
SPARK PLUG BLAST TUBE
CLAMP INSTALLED — THESE
ARE LOCATED AT THE 2nd,
7th AND 11th MANIFOLD
HOLES.

INSTALLATION SEQUENCE
(RH Shown — LH Opposite)

Gasket

Forward Shroud, Lower Section
Gasket

Manifold Assembly

Spark Plug Blast Tube Half-clamp
Lock Washer

Stud Nut, Bronze

Forward Shroud, Upper Section

007 N Ehitn L0

]
i

Figure 189 — Exhaust Manifold and Shrouds

(5) REMOVAL. (See figure 189.) 3. Loosen clamps on sleeve assembly “6" and
1. Remove top and side cowl panels 17, “27, tail-pipe “21” (figure 190). '
g ttEmar  LCNR a n. S ﬁ 6.
3", 5", "6”, and “7". (See figare 56.) 4. Remove sleeve clamp “5" (figure 190).
9. Release fasteners and remove shrouds “17, )
Rl R R LT surrounding sleeve assembly S. Drive sleeve assembly “6” into tail-pipe
“6" (figure 190). : “21" (figure 190).
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2

Sleeve Assembly, Upper Quarter LH

Sleeve Assembly, Upper Quarter Inboard LH
Sleeve Assembly, Lower Quarter LH

Sleeve Assembly, Lower Quarter Inboard LH
Half Clamp

Sleeve Assembly, Forward

Sleeve Assembly, Upper Quarter RH

.Sleeve Assembly, Lower Quarter RH

Sleeve Assembly, Inner Half RH

Half Clamp

Sleeve Assembly, Forward

Shroud -Assembly, “Y” Stack Upper

e
No00ONOUAWN -~

Panel Transition Section, Upper RH
Panel Transition Section, Lower RH
Panel Transition Section LH

Panel Transition Section, Bottom LH
Barrel Assembly

Support Assembly

Sleeve

Intensifier Tube

“Y" Assembly, Tail Pipe

Sleeve Assembly

Transition Assembly

Shroud Assembly, “Y” Stack Lower

Figure 190 — Exhaust “Y" Stack

6. Remove screws at 5" and “6” (figure 102)

which secure the cowl formers to the exhaust shroud. , clamps.

Remove screws of wing fillet formers.

7. Remove front bulkhead connections to the
shroud at “7" (figure 102).

3. Remove exhaust manifold palnuts (or lock
washers) and stud nuts.

9. Remove the three spark plug blast tube

10. Remove manifold “4”, gaskets “'3", shroud

“2”, and gaskets “1” (figure 189).

CAUTION

Cover exhaust ports with suitable material to
keep out dust and foreign matter.
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SARY.

El
BEND AS SHOWN AND INSE

STRAIGHTEN TO FIT RETAINER. GES IF NECES-
ON RETAINER. SPREAD RETAINER FLAN TIGHTEN PACKING CLAMP TO 10

INSTALL PACKING AS SHOWN,
KEEP ENDS TOGETHER.

RT THROUGH 5LOT.
RIVET MUST NOT RIDE

IN. LBS, OR UNTIL CLAMP CAN
BARELY BE MOVED BY HAND.

¥ 5 NOTE:
WHEN' NEW PACKINGS

SNUG, CARE MUST BE-TA|
PACKING CLAMPS.

THE PACKING CLAMPS MUST BE TIGHT-
ENED SNUG AND THEN LOOSENED BEFORE
MAKING THE FINAL ADJUSTMENT, WHEN
TIGHTENING THE PACKING CLAMPS

DEFORMATION OR DAMAGE TO THE

TIGHTEN PACKING CLAMPS TO 20
N, LBS. OR UNTIL CLAMPS CAN
BARELY BE MOVED BY HAND.

ARE INSTALLED

TIGHTEN CLAMP BOLTS UNTIL
FLANGES OR CLAMPS COME TO-

KEN TO PREVENT
GETHER. DO NOT TIGHTEN BOLTS

NOTE:

IN. L8S. OR UNTIL
BARELY BE MOVED
BY HAND.

TIGHTEN PACKING CLAMPS TO 12

AFTER THE EXHAUST SYSTEM HAS BEEN
IN OPERATION AND THE SYSTEM HAS
AGAIN RETURNED TO NORMAL ATMOS-
PHERIC TEMPERATURES, THE EXHAUST
PACKING CLAMPS AND RETAINERS MAY
APPEAR LOOSE. DO NOT TIGHTEN PACK-
ING CLAMPS OR RETAINER BOLTS BEYOND
THE VALUES WHICH ARE USTED UNLESS
SEVERE LEAKAGE I5 EVIDENT. THEN THE
PACKINGS MUST BE REPLACED.

TIGHTEN PACKING CLAMPS TO 15
N, LBS. OR UNTIL CLAMPS CAN
BARELY BE MOVED 8Y HAND.

CLAMPS CAN

ON PACKINGS
CAUTION!

CARE MUST BE TAKEN IN HANDLING THE
EXHAUST SECTIONS WHEN REMOVED
FROM THE AIRPLANE. DEFORMATION OF
THE PACKING SLEEVES Will RESULT IN
SEVERE LEAKAGE OF THE PACKINGS.

LAMP, Al
PACKING CLAMP MUST BE IN CENTER OF PACKING. :i’é&:&".ﬁ;}’lﬁi’ﬁ%’: Eé'uc so::é :I‘IE .
PLANES.

WORK FIRST
PACKING BACK.

éj
L
k.
I

Figure 191 — Exhaust Packing Installation
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Type B-33 Turbosuper-
charger (General
Electric) F

Cocling Cap (G.E)

Waste Pipe Assembly
(General Electric)

Qil Tank Vent Line @

Qil Tank

Turbosupercharger Qil
Lines

Stainless Steel Structure
Assembly

Compressor Intake
Scoop and Eibow

Regulator to Wastegate
Linkage

Compressor Outlet

Center Section Rear
Shear Beam

Washer -

Permanent Leveling Shim

Bracket

Tail Pipe Side Cover

Tail Pipe Rear Cover

Deck

Deflector Ring (G.E.)

Gill Deck

Figure 192 — Turbosupercharger Installation
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A. Turbosupercharger
B. Oil Tank

Figure 193 — Turbosupercharger Oil System Location
and Flow Diogram

Note ‘

In most cases of air leaks, the manifold pres-
sure gage will either show 2 falling off of pres-
sure or give an erratic reading which will
usually be accompanied by malfunctioning of
the engine manifested by detonation or pre-
ignition. In attempting to supercharge with a
leaky induction system, 2 progressively higher
exhaust back pressure is built up, which is re-
quired to drive the turbosupercharger at higher
speeds to supply the excessive quantities of air
required. This condition finally will reach the
point where the exhaust back pressure will be-
come so high that normal engine operation can
no longer be maintained. Whenever evidence
of this condition appears, the induction sys-
tem must be thoroughly checked for leaks and,
if necessary, pressure tested.

3. EXTRACTING BROKEN BOLT FROM
NOZZLEBOX. (See figure 194.)—To extract a broken
bolt from cooling cap and deflector ring bosses, use the
following procedure:

a. Construct a jig as shown in ﬁguré 194.
b. Drill a 3{¢ inch hole through the'bolt,
using a sharp drill so that a good chip will be taken.

CAUTION
Drill only through the bolt, and no farther. Re-
move all chips from airplane.

c. Fill the hole in the boss with a penetrat-
ing oil and allow it to soak.

d. Remove the broken bolt with a No. 3
screw extractor “'Easy-Out.”

RESTRICTED
AN 01-75FF-2
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i
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Figure 194 — Extracting Broken Bolt from Nozzlebox

e. If the foregoing procedure is not success-
ful, drill a 4 inch hole through the bolt using a similar
drill jig.

f. Tap out the remaining thread with a 54,-
24NF tap. '

Note
If the threads in the boss have been damaged
by accomplishing e and f, preceding, remove
and replace the turbosupercharger.

(f) ADJUSTMENTS.—See paragraph 10 (2}
this section. : z

(g) INSTALLATION. (See figure 192.)

1. Attach compressor outlet elbow to turbo-
supercharger and tape top of elbow and top edge of
adjacent duct to prevent damage when installing the
turbosupercharger.

CAUTION ,
Any bolts or nuts used on hot sections of turbo-
superchargers must be soug tight only. Heat
expansion will break the bolts if they are any
tighter. Cotter pins in above sections must be
AN380-C stainless steel.

2. Inspect all passages through turbosuper-
charger and ducts to and from turbosupercharger for

freedom from foreign matter.
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B. Left-hand Installation, Wheel Well Top

1. Wastegate Motor Gear'Box

2. Wastegate Motor

3. Tuned Circuit Box

4. Pressure Box

5. Dust Cover—Pressure Selection Rod and
Emergency Overspeed Switch

6. Linkage—Throttle to Regulator

7. Llinkage—Regulator to Wastegate

8. Rear Mounting Bracket

9.y Pressure Sensing Line

0. Drain Cock

Figure 195 — Type C-2 Turbosupercharger Regulator

Refer to paragraph 10 & (1), this section, for
general information pertaining to the relationship of
the C-2 turbo-regulator to the A-2 manifold pressure
regulator.

(b) OPERATION.—The type C-2 turbo-regula-
tor is shown schematically in figure 196. The following
is a detailed description of the regulator operation and
an explanation of the function of each part shown in
the schematic diagram.

The airtight pressure (or control) box is sub-
jected to compressor discharge pressure which is the

quantity to be regulated. An evacuated bellows "A"
within the box is opposed by the pressure selection
spring “B,” the tension of which is controlled by the
lever “C." This lever is operated by the throule lever
in the cockpit. For conditions of equilibrium the force
on the bellows and the tension in the spring must be
equal and opposite.

If the regulator is at equilibrium, that is, the
box pressure times the effective bellows area balances
the spring tension, and the pressure should increase due
to change in altitude or indicated air speed, then the
force on the bellows area will be greater than the spring
tension, thus the bellows will be compressed. 1f the
pressure should decrease, the force on the bellows area
will be less than the spring tension, thus the bellows will

extend.

This motion is made to operate the wastegate
in order to correct for the pressure change by means of
the pivoted arm “D” which engages the contacts "E”
and “F.” These contacts are in series with the limit
switches “G” and “H” which control the total waste-
gate travel. '

The contacts “E” or “F” operate the relays S
or “J” which energize the clutch brake "W and the
respective fields of the motor “V" in order to open
or close the wastegate “X.” Opening or closing the
wastegate changes the pressure in the nozzlebox thus
controlling the turbo speed, which in turn determines
the output pressure of the compressor.

The arm “D” pivoted at “Z” is held in con-
tact with one end of the slot "O” by means of the
spring “L.” This arrangement allows the overspeed
torque motor “N” to take control away from the bellows
“A” and spring “B” by means of the cam and roller
at “M.” When regulating pressure, the pin in the end
of the arm “D” is up against the ‘side of the slot “O"

farthest from the bellows, When the turbe rotor reaches .

overspeed, the armature of the torque motor “N” (view
A-A) is rotated against the tension at the spring Q"
so that the cam “M" engages the roller on the arm "“D"
in order to operate the contacts at “E” and “F.” The
arm is then free to move in the slot Q" and the bel-
lows “A” comes up against the stops “P,” as the pressure
in the box is reduced to hold constant turbo speed of
24,000 rpm.

The overspeed torque motor "N is operated
by the output of the alternating current generator “R”
driven by the turbo oil pump through a flexible shaft.
The output of this generator is run first through a tuned
circuit consisting of the capacitance "U” and "U’” and
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NOZZLE sox\ /«-\

NOZZLE 80X mr\}’_ \

PRESSURE
SENSING

)

PRESSURE 30X

AND OVERSPEED SWITCH

COMPRESSOR/

COMPRESSOR INLET

COMPRESSOR DISCHARGE

o

MOTOR AND
TUNED CIRCUIT
UNKAGE
(WASTEGATE)
RELATION OF VIEWS
SHOWN BELOW
. 1 g 7
)
’,

Y w
Te
TO 24 VOLT POWER
=
A = — —Y— \ o >
MOTOR AND TUNED CIRCUIT LINKAGE PRESSURE BOX -
(WASTEGATE)

Figure 196 — Type C-2 Turbosupercharger Regulator Diagram

the inductance “T” and then through rectifier “S” which
furnishes direct curfent to operate the torque motor.
The purpose of the tuned circuit is to- make the over-
speed control more sensitive when operating near the
maximum turbo speed. The increased sensitivity of the
tuned circuit is accomplished by making the effect of the
capacitance balance the effect of the inductance just
above maximum turbo speed so that at this point, called
the resonant frequency, the current flowing in the cir-
cuit is limited only by its resistance.

The second capacitance “U’”" may be open-
circuited by opening the normally closed contacts of
the emergency overspeed switch. The purpose of this
switch is to allow a higher turbo speed to be held when

military engine powers are required. The switch is oper-
ated by the pressure control lever “C” so that when the
pressure selection rod is fully extended to call for high
manifold pressures, the contacts are opened. Opening °
the switch contacts reduces the total capacitance, which
increases the resonmant frequency of the tuned circuirt,
thus increasing the regulated maximum turbo speed to

26,400 rpm.

Note
At serial AF44-25059, the C-2 regulator is re-
placed with type C-24 which incorporates
multi-speed control for selective War Emer-
gency Power. Additional capacitance connectors
give four turbo speed settings which are above
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Compass, Pilot's B-20 13. Air-speed F-2
Vacuum Gage AN5771-5 14. Bank and Turn AN5820-1
Clock ANS5743-1 15. Rate of Climb AN5825-1
Compass, Remote Indicator ANS5730-ZA - 16. Engine Gages AN5773-1
Turn Indicator ANS5735-1 17. Carburetor Air Temperature ANS5795-6
Flight Indicator ANS5736-1 18. Fuel Lével Gage, Rear GE Model
Mcnifold Pressure ANS5770-2 8DJ-12LAE
Tachometer AN5530-2 19. Hydraulic Pressure ANS771-4
Coolant Temperature AN5795-6 20. Landing Gear Warning 199474
Fuel Level Gaoge, Front GE Model 21. Vacuum Regulating Valve Parker
8DJ-12LAF 4561-1-%D
12. Altimeter ANS5760-2 22. Ammeters F-1

23. (Removed)

Figure 197 — Instrument Panel

18. INSTRUMENTS.
2. INSTRUMENT PANEL.
(1) DESCRIPTION.—The instrument panel is at-
tached to the fuselage by four Lord type vibration

mounts. The forward side of the panel is made access-

ible by removing the screw-attached skin panels in front

" of and below the windshield. In addition to the flight

and engine instruments, the panel carries the bank and
turn vacuum regulating valve; landing gear warning
lights; compass deviation card holders; and instrucrions
for flaps, landing gear, machine gun charger operation,

radio call, fuel service, compass, and generators.

Tach instrument case and cover glass is indexed
with a white painted line at the bottom of the instru-
ment. The following tuble shows the limit marking on
the various instruments.

Red Line Red Line Red Arc
(Maxi- Green Arc (Mini- (War
Insirument mum)  (Desired) mum) Emer.)
Tachometer 3000  2100-2300 1600
Manifold Pressure 54 . 2735 21 54-59%
Fuel Pressure . 14-1 8
Oil Pressure 85 ' ’60:70 55
Qil Temperature 96;;_?__7":;"60-95 40
Coolant Temperature 123“%105-115 85
'1100-110 85

712

¥

Hydraulic Pressure .o

".QSQ-ISSQ
Cecrburetor Air e s

“45°C

Tempercture e
Air-speed Indicator *420 **370. .._r'f*‘290
Red long Short
*I. A. S. ot 10,03C . alt. Line Ye]low Yeliow
**1. A. 5. of 20,000 1. alt. = =
*ss, A. 5. ar 30,000 f1. alt. Line Line

{Efiective AF44.23934 ond subseavent. -
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EFFECTIVE SERIAL AF44.25059
AND SUBSEQUENT

ADJUST
HERE

0

TO WITHDRAW UNIT, REMOVE SIX—
LS556-4 SCREWS AND PULL FOR-
WARD, UNSNAPPING BRACKET (4)
FROM SPRING (3).

1. Remote Compass Transmitter
2. Tray Assembly

3. Spring
Z

4, Bracket Assembly

5. Support Assembly

6. Support Assembly

Access Door

Figure 199 — Remote Compass Transmitter Installation

the following manner: Turn the compass in-
verter "OFF” and disconnect the electrical plug
to the installed transmitter.- Connect the master
transmitter to the disconnected electrical plug of
the cable. Turn “ON” the inverter and manu-
ally turn the pointer of the master transmitter.
If the indicator follows the master transmitter
correctly, the trouble is then in- the installed
transmitter. If it fails to follow correctly, the
trouble is in the indicator or the inter-con-
necting cables. The wiring may be checked
with an ohmmeter and the source of the
trouble located.

Check all wiring against remote compass wir-
ing diagram (figure 313).

When it has been established that all wiring
is correct, make certain that all mechanical parts of the
unit are in good condition.

1. TRANSMITTER.

Trouble

Possible Cause

Remedy

Swirl of liquid
gives erratic
indication.

Not enough liquid
in the bowl.

Forward to repair
depot for filling.

Leakage of com-
pass liquid.

Leaky gasket.

Forward to repair
depot for impreg-
nated gasket re-
placement.

Compensator does
not have sufficient
effect.

Weak compensa-
tor magnets.

Forward to repair
depot for remag-
netization of com-
pensator magnets.

2. INDICATOR.

Trouble

Possible Cause

Remedy

Erratic indication.

Loose pointer.

Forward to repair
depot for replace-
ment or rework.

Sluggish operation.

Dirty jewels and
pivots.

Forward to repair
deport for cleaning.
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COLOR KEY et
=== SUCTION - (AN—
EES EMERGENCY PRESSURE )
OO0 RETURN
EEE EMERGENCY SUPPLY
E— PRESSURE =t
s AR PRESSURE —
BEER DRAIN
BEE HAND PUMP SUCTION

TO FLAP
= DRIVE MOTOR

TO AILERON BOOSTER
CONTROL VALVE -

J/‘ - l i-
& TO NOSE LANDING
[l cear uPLOCK

/r “ FROM ENGINE -
AV ;= YR UM G. System Pressure Gage
) j \ “1‘ T/ ENGINE H. Restrictor Fitting

: ; 3 N X3/ | DRIVEN PUM AD. Hydraulic Hand Pump
R ; \ \ : AE. Emergency Pump Check Valve
FROM AILERON \\ \ AF. Emergency Return Check Valve

BOOSTER CONTROL \ : o AG. Emergency Reservoir

VALVE AND TO RH CARBURETOR AH. Emergency System Relief Valve

COOLANT TEMPERATURE INTAKE DUCT Al B}’PGSS Valve

CONTROL VALVE J AJ. Hand Pump Check Valve
AK. Flap Four-way Valve

AN. Reservoir Relief Valve
AQO. Main System Reservoir
AP. Reservoir Drain

AQ. Suction Test Check Valve
AR. Return Check Valve

AS.  Accumulater

AT. System Relief Valve

AU. Pressure Test Check Valve
AV. Llanding Gear Four-way Valve

Figure 207 — Basic Hydraulic System Location and Flow Diagram
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NOTES: 1. Use hydraulic fluid, Specification AN-VV-O-366. ces with
2. Pump shall not leak or show distortion when 1500 lb/sq in. is applied at either pressure port for five minu
all other ports blocked. o0
3, Port-to-port leakage through selector valve shall not exceed 45 drops,min. at 1000 lb/sq in. operating pressure.
1. End Plug 15. Name Plate 29. Information Tag (Ref)
2. Gasket, AN900-12 16. Lever 30. H_andle Assembly
3. Cotter Pin 17. Body Assembly 31. Llink
4. Washer 18. Spacer 32. Stud
5. Pin 19. Safety Wire 33. Bearing Nut
6. Shaft 20. Pin 34. Washer i
7. ‘Washer 21. Check Valve 35. Piston Assembly
8. Nut 22. Screw 36. Nl..!f '
9. Cotter Pin 23. Spagcer 37. Wiper Ring
10. Washer 24, Packing, AN6225 4 38. Cup
11. Washer 25. Packing Gland Nut 39. G.aske?
12. Shoulder Screw 26. Piston Assembly 40. Ring
13. Plug 27. Pin 41. Plug

14. Check Valve Spring

28. VYalve Control Handle
Figure 214 — Hydraulic Hand Pump

RESTRICTED

295



ction IV RESTRICTED
iragraph 19 AN O1-75FF-2

COLOR KEY
FLAPS EXTENDING:

PRESSURE ETH
RETURN B
FLAPS RETRACTING:
PRESSURE
RETURN EW

Flap Four-way Valve
Flap Travel Limit Valve
Flap Drive Motor
Reservoir Relief Valve

Main System Reservoir.

Figure 215 — Wing Flap Hydraulic System Location and Flow Diagram

ERING.” In addition, it is possible by manual control

use the flaps in any position between “UP” and
DOWN" by holding the cockpit control handle in the
JP” or "DOWN” position until the desired amount of

il

1p is reached, and then returning to “OFF" position.

The flap control system consists of a four-way
lector valve, a drive motor, and a travel limit valve

saragraph e (1) (d4), following).

When the flap control lever in the cockpit is

moved to the “DOWN" position, hydraulic fluid under
pressure flows into the pressure inlet of the four-way
valve, through the inlet check valve to the down line,
and thus to the travel limit valve. Passing through the
travel limit valve at “B,” pressure is transmitted to the

flap actuating motor which drives actuating screw “J”

through the gear box. Fluid then returns through check .

valve “A” to the four-way valve up line through the

unloading valve and back to the reservoir.
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1. Bearing Assembly 6. Mounting Bracket 10. Arm

2. Collar 7. Flap Position Indicator Drive Gears 11. Simmonds Control |

3. Universal Joint Assembly (Deleted AF42-103%79) 12. Flap Drive Motor

4. Drive Assembly Gear Box 8. Flap Travel Limit Valve 13. Flap Travel Limit Valve Drive

5. Hydraulic Fluid Reservoir 9. Universal Joint Assembly 14, Drive Assembly Lubrication Fitting

Figure 219 — Wing Flap Travel Drive Mechcnism

CAUTION
In removing screws be sure to note correct loca-
tion of each screw, as all are of different

lengths. (See figure 221.)

(7) Remove unit.
(8) Remove cable lock, and pull cable
through hat section.
¢. STRINGING.

(1) With lock plate and axle bolts in place
quadrant cover, replace pulleys on axles and string
the cables. Outboard cable goes aft; inboard cable goes

over quadrant pulley and idler pulley, with quadrant
handle in “CLOSED” position.

(2) Drop cables through hat section.

(3) Replace screws in flanges; be sure to
install proper lengths. (See figure 221.) Tighten axle
bolts and screws in lock plate.

(4) String cables through fairing along
floor, but do not push ends with turnbuckles through

slot.
(5) Reassemble pulley bracket “'6,” string
cables, take care to get aft cable on outboard pulley. In-
stall and secure lock plate with one screw. Tighten axle

bolt.
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| DETAIL X

REFER TO DWG. 249835

1. Screw 8. Cable Adjusting Turnbuckle 14. Fair-lead

2. Screw 9. Aft Outboard Cable 15. Fair-lead

3. Control Quadrant Cover 10. Inbeard Pulley Assembly 16. Adel Clips

4. Screw : 11. Aircraft Accessories Flap Four-way Valve 17.  Simmonds Control

5. Screw 12. Outboard Pulley Assembly 18. Flap Travel Limit Valve
6. Pulley Bracket Assembly 13. Cam Assembly 2 19. Hinged Lever

7. Forward Inboard Cable : 20. Clip

‘ Figure 221 — Maneuvering Flap Control

d. Disconnect flap travel rod at universal
joint *9.” '
_ e Remove four center-line bolts which hold
back of valve to bulkhead and lift out valve.

3. DISASSEMBLY AND OVERHAUL.
(See figure 220.) "

a. Remove shear pin*27:!
b. Loosen nuts and cotter keys “1” and turn

rocker “26" until lever clears gear “18,” then push out
rocker.

¢. Unscrew guide nut 4" and slide out stem
“3" and spring us.u

d. Examine spring “'5” and replace if neces-
sary. ;

e. Remove gland nut “6.”

f. Remove packing adapter "9.”

g Remove seals “7” and “8" and replace
if necessary.

h. Remove retainer nut “17.”

i. Remove gasket “16" and replace if neces-
sary.

j. Examine ball “13” and seat “11" for scor-
ing, abrasions, and corrosion. If seat requires lapping
proceed as follows:

(1) Select a short length of tubing having
an inside diameter slightly smaller than the ball; and
force ball into end of tube so that a little more than half
the ball extends from tube.

(2) Using an extra-fine grinding com-
pound equivalent to U. S. Navy Specification 51C226b,
lap ball into seat using a combined tapping and rotary
motion to avoid ringing valve seat.

(3) After a smooth, true seat is obtained,
clean valve seat thoroughly with naphtha or kerosene
(paraffin oil).

(4) Discard ball used for lapping and re-
place with a new ball. Under no circumstances should
ball used for grinding be used in valve. '

(5) If seat cannot be reconditioned satis-
factorily by lapping, install a new seat and ball.

4. MAINTENANCE.—Check for leaks around
retainer nut “17.” Replace gasket “16” if necessary.
Check for leaks around stem "3.” Replace seals “7”
and "8 if necessary,
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COLOR KEY
Pressure
Return
Pressure
Return
Emergency System
System Pressure
System Return

§ Gear Up

} Gear Down

Nose Gear Down Lock

Llanding Gear Four-way Valve

Nose Gear Up Lock

Nose Gear Shuttle Valve

Nose Gear Door Shut-off Valve

Nose Gear Check and Relief Valve

Nose Gear Door Locking Cylinder )
Nose Gear Door Latch Check and Relief Valve
Nose Gear Actuating Cylinder

Nose Gear Shut-off Valve

Nose Gear Door Control Valve

Nose Gear Door Actuating Cylinder

Sl 3

R

NOTE: Letters Refer to Figure 206.

Figure 242 — Nose Landing Gear Hydraulic System Location and Flow Diagram
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Cannon Blast Tube Assembly
Cannon Cradle Assembly

20 MM Aircraft Cannon
Machine Gun Blast Tubes

Machine Gun Case Ejection Chute
Machine Gun Rear Mounting Post

WVWE N ALN=

Machine Gun Front Trunnion Assembly .
1a.

.50 Cal. Machine Gun No. 1—Upper-Right
.50 Cal. Machine Gun No. 3—Lower Right

10. Canhon Clemp Assembly
11. Cannon Case Ejection Chute
12. Cannon Ammunition
13. Cannon Link Ejection Chute
14. Cannon Ammunition Feed

14. .50 Cal. Machine Gun No. 2

Figure 339 — Armament Compartment

AAA
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.50 Cal. Machine Gun No. 4—

17. Machine Gun Barrel Sleeve—

Tray Pedestal Track

Chute Adjustment Post
Lower Left

—Upper Left

All Machine Guns
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Q00000900

1. Handle 6. Snap Ring
2. Stop Pin 7

‘ 3. Shaft (2 Req)
4. Stop Pin 8. Poppet
5. Housing 9. Seat

10. “O"”Ring, AN6227-11

“Q" Ring Packing, AN6227-5 11. Spring

12. "Q" Ring, AN6227-12
13. Nut

Figure 256 — Emergency Extension System Bypass Valve

cylinder, extending the gear. The emergency system does
not open the doors, therefore the landing gear lever must
be in the "DOWN?" position; however, the wheels on the
landing gear will push the doors open. If the landing
gear lever is not in the "DOWN" position, fluid will be
locked in the gear door cylinders, and the check valve
in the four-way valve, preventing doors from opening,

The purpose of the bypass valve “AI” is to drain
any leakage past the shuttle valve, back to the main
reservoir “AQ.” If the bypass valve is not open any
leakage past the shuttle valve will build up pressure in
the line between the shuttle valve and the 1000 1b/sq in.

relief valve “AH.” It is possible for this pressure to build
up sufficiently to operate the shuttle valve, closing off
the main hydraulic landing gear system, preventing
retraction of the gear. The purpose of the 1000 Ib/sq in.
relief valve "AF" is to protect the system against failure
if bypass valve "Al" is closed when attempting retraction,
and also to prevent excessive pressure being built up by
the hand pump.
CAUTION

When operating landing gear system on ground

checks, make certain landing gear doors are in

the open posirtion.
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1. Circuit Protector — Feathering Lights
2. Circuit Protectors — Propeller Circuit
3. Ignition Master Switch
4. Ignition Switches
5. Oil Dilution Switches
6. Starter Switch
7. Engage Switch
8. Position Light Switches
9. Generator Switches
10. Landing Light Switch (Circfm Breaker)
11. Gun Heaters Switch (Circuit Breaker)

) Section IV
*Paragraph 20

12. Remote Compass Switch (Circuit Brecker)

13. Fluorescent Cockpit Light Rheostat
14. Voltmeter

15. Cockpit Light Rheostat

16. Intercooler Flap Switches

17. Automatic Coolant Control Override Switches
18. Pitot Heat Switch (Circuit Breaker)

19. Battery Disconnect Switch

20. Automatic Qil Cooler Flap Switches
21. Propeller Feathering Warning Lights
22. Propeller Feathering Switches

23. Oxygen Pressure Gage

Figure 261 — Main Switch Box

2. Make sure the edges of replacement con-
duit are smooth and free from burrs that may fray
the wire insulation.

3. Use only cushioned-type clamps on flexible
conduit.

4. Check exposed conduit for oil or moisture
absorption.

(3) CIRCUIT PROTECTORS AND FUSES.

(a2) All branch circuits, with one exception, are
controlled and protected against a sustained overload
by thermal, switch-type auromatic circuit breakers, or
by toggle switches and separate push-button-type auto-
matic circuit protectors. The radio crash switch circuit
is protected by a fuse. For amperage limits and location
of circuit protectors and fuse, refer to the circuit pro-
tection chart. All circuit breakers and circuit protectors
in the fuselage are accessible to the pilot in flight. Two
types are used.

I. The PSM or PLM is a manual reset, “trip-
free” circuit protector. In normal position, a conduc-
tive snap-acting disk bridges the terminals maintining
the circuit. At overload, the resistance heat caused by
current passing through the disk snaps the disk into
reverse position, opening the circuit. It will remain in
this position until manually resec by the push button.
It cannot be held in closed position by the reset butron
if overload conditions exist.

2. The AN3160 switch breaker also uses a
metal contact. At overload, the thermal breaker opens
the circuit, and a spring pulls the handle to the "GOFE*®
position. After a short time, the contact cools and the
breaker can be reset. Type AN3160 switch breaker, as
used with the gun heaters, pifot heater, contact heater,
and remote compass, are “'nca trip-free.” The contacts
may be held closed regardless of che amount of overload
by holding the switch in the "ON" position.
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LOCATION — PANEL 75R

Mochine‘Gun Relay
Main Switch Box (LH End)

Circuit Protector Bus

Main Switch Box (RH End)

Circuit Protectors

Cannon Relay

Camera Relay

B. Right-Hand

Figure 262 — Main Junction Boxes
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. Oil Foam Line

. Generator Ter-

. Pitot Lines
. Oil Dilution Line

minal Block

(On Airplane
Serial AF-44-
23769 through
AF44-24308
only)

Figure 263 — LH Generator Removal

(b) REMOVAL.
1. LH GENERATOR.

a. Remove aft outboard, inboard, and upper
cowling on LH engine.

b. Disconnect blast tube from generator.

¢. Break pitot lines at unions and move back
for clearance.

d. Disconnect generator wires.
e. Remove nuts holding generator. Lower
commutator end and lift up through top inboard side.
2. RH GENERATOR.

a. Remove aft inboard, outboard, and bot-
tom cowling.

b. Remove lower induction system duct.

c. Remove section of blast tube attached to
generator.

d. Remove oil pressure gage line.

e. Remove oil dilution line. (AF44-24309
and subsequent.)

f. Disconnect generator wires.

RESTRICTED

g. Remove nuts holding generator. Move
generator aft, rotate unit, and remove through outboard
side above the support bay diagonal strut.

() MAINTENANCE.

1. Replace any brushes that are gummy or oil
soaked. (Brush surfaces absorb oil, causing a high volt-
age contact drop which decreases the output of the
generator and increases its temperature.) If oil is ob-
served in the generator, remove the generator and check
the drive pad oil seal.

2. Replace brushes if they are worn: Delco-
Remy—replace at ¥;-inch overall length; Leece-Neville
—replace at lj-inch overall length. (Generators used
above 25,000 feer altitude will consume brushes very
rapidly. If the airplane is used at such altitudes, brushes
must be checked after each flight of one hour or more
duration.)

3. When replacing a brush, the new brush must
be seated by wrapping No. 000 sandpaper around the
commutator, sanded side out and pulling the sandpaper
in the direction of rotation. Be sure sandpaper conforms
to contour of commutator, and that brushes rest firmly
on sandpaper.
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Jack Screw Nut

Jack Screw Assembly
Limit Switch Electrical Connector
Limit Switches (Microswitch)

5. Cam

6. Camshaft Lock Nut
7. Double Row Bearing
8. Cork Brake Disc Facing

Figure 281 — Electric Dive Flap Acivator

9. Driven Disc

10. Solenoid

11. Motor Housing
12. Motor Elecirical Connector

Trouble

Paossible Cause

Remedy

Trouble

Possible Casse

Remedy

Acruator motor
runs continuously,
slipping clutch,

Limit switch
inoperative
causing actuator
to jam.

Adjust limit
switches. Replace
clutch plate as-

sembly if damaged.

Limit switch wir-
ing grounded.

Check wiring and
plug in limit
switch circuit,
Replace defec-
tive wiring oOr
plug.

Brake dragging.

Remove clutch
plate assembly
and replace.

Flap hinge bent.

Repair or replace.

Motor rpm low
due to rough or
dirty commurartor.

Remove motor
assembly and
replace.

Actuaror does not
stop instantane-
ously when cur-
rent to motor is
shut off.

Cork ring on
brake disc has
become glazed.

Remove clutch
plate assembly
and replace cork
ring.

Clutch plate does
not engage cork
brake ring.

Remove clutch
plate assembly
and replace.

Tlap operates
) slow.

374

Jack screw binding

Remove unit and

because of clean jack screw

corrosion. assembly.

Gears corroded. Remove actuzior
and replace.

Limit switch fails
to shut-off motor
at proper instant.

Switch loose in
mounting.

Tighten mounting
nuts.

Shut-off cam has
shifted position
on cam shaft.

Adjust cam and
tighten lock nut.

Flaps retract too
tightly against
wing.

Jack screw retracts
too far in acruator.

Adjust jack shaft
nut.

Flap does not fit
snugly in retracted
position.

Actuating arm
bracket improp-
erly centered.

Loosen lock nut
on adjusting
bracker screw and
turt. t0 correct.
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SCR-695-A

Figure 325 — Radio Antennas
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A. Radio Compariment

1. Dynamotor Unit PE-94-A
2. Microphone Adapter M-299
3. Transmitter and Receiver Assembly

4. SCR-522-A Remofe Control Box (BC-602-A)

5. ON-OFF Switch

6. Dimming Mask Lever

7. Frequency Change Switches

8. T-R-REM Switch

9. T-R-REM Switch Lock Lever
10. Identification Light Control Box
11. Beacon Receiver Tuning Control

12, Beacon Receiver Volume Control and

B. Cockpit Controls
ON-OFF Switch

Figure 327 — SCR-522-A Radio Installation

s RESTRICTED 42:
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A. Radio Compartment

1. Receiver BC-454A

2. Receiver BC-453A

3. Receiver BC-455A

4. Antenna Relay Unit BC-422A

5. Transmitter * BC-458A or
BC.459A or
BC-496A

6. Transmitter BC-457A

7. Dynemoter DMm-33A

8. Medulator BC-456A

9. Radio Range Filter
10. Transmitter Selector Switch
11. Transmitter Power Switch
12. Transmitter Control Switeh
13. Telephone Plug (in " A" Jack)
14. Transmitter Key

15. Receiver Volume Control

16. Receiver Control Switch

17. Receiver Tuning Dial and Cronk

B. Cockpit Controls
18. Heodse! Selector Switch

Figure 228 — SCR-274-N Radio Installation

RESTRICTED



g

Section IV
Paragraph 21

r

o .,,.?q

Figure 330 — Inertia Crash Switch

4. Insert receiver in boom as follows:

a. Hold set with plug side facing opposite
boom.

b. Insert in boom, top first.

c. After set is in boom, move forward and
turn so.it is upright.

d. Slide set forward about 12 inches and
turn counterclockwise 90 degrees.

e. Line up pins with holes in rear of rack,
fasten thumb screws, and safery.

Note
Be sure thumb screws are tight.

5. Install antenna and cable plugs.

Note
Replacement AN-95-A antennas must be 14
inches long (total length).

(3) INSTALLATION OF COCKPIT CON-
TROLS—SCR-695-A RADIO.
(See figure 329.)
(a) Install FT-345-A bracket.

RESTRICTED -
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Figure 331 — SCR-695 Destructor Warning Light

(b) Attach RC-255-A control on bracket.

(¢) Connect plugs.

(d) Install 20-ampere fuse in battery junction
box.

(e) Install PL265 on unused male receptacle of
RC255A control.

CAUTION
PL265 must be installed on unused receptacle
at all times to prevent accidental grounding
of exposed pins.

(4) DESTRUCTOR.
(2) ADJUSTMENT—INERTIA UNIT.

1. The inertia switch is reset by inserting a
screwdriver in the inboard side of the switch housing and
turning the slorted screwhead in a counterclockwise di-
rection to the stop. Wait approximately five seconds
and slowly release. The pendulum should then be
centered.

2. Pressure of arm will hold pin in vertical
position. (A horizontal force of six times force of grav-
ity is required to trip trigger.) Switch is now set for
service.

(b) INSTALLATION.
1. Be certain that destructor lights are “OFF.”

WARNING

Lights "ON" indicate that the destructor switch
has been tripped and must be reser. This must
be done before destructor tray is inserted in
set, otherwise a serious explosion will occur.

2. When lights are “OFF,” slide destructor
into set and connect plug.

432 RESTRICTED
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22. ARMAMENT.

a. GENERAL. (Reference Drawing 233878.)—The
armament compartment is located in the upper forward
portion of the fuselage, extending forward from station
95 (figure 339). Mounted in the compartment are four
.50-caliber, type M-2 machine guns (AAF Dwg. No.
H39G5332), cwo on each side of the fuselage center line;
and one cype AN-M2 20-mm aircraft cannon (AAF Dwg.
No. H41]9229), mounted on the fuselage center line
below the machine guns (figure 338). Machine gun am-
munition is contained in four drawer-type ammunition
trays of 300 rounds normal (500 rounds maximum) ca-
pacity each, mounted under the feed openings of their
respective guns (figure 348). Cannon ammunition is pro-
‘vided from a drawer-type tray of 150 rounds capacity
mounted on the right-hand side of the compartment at

station 75 (figures 348 and 353). Ammunition is fed to

the machine guns through feed chutes fastened to the
ammunition tray covers (figure 348). Expended links and
cartridge cases are discharged chrough chutes leading to
openings in the skin below the armament compartment
(figure 351). Ammunition is fed into the cannon by
means of an AN-M1 feed mechanism mounted on the
cannon (figure 353). Expended cannon cartridges, cases,
and links are discharged into a compartment berween
bulkheads at stations 75 and 8714 on the lower right-
hand side of the fuselage. The machine gun barrels are
equipped with close ficting sleeve assemblies to prevent
air from blowing inco the gun compartment. A blast rube
“1" (figure 339) seals the cannon opening. The arma-
ment compartment hoods and channel may be derached
by removing the pin (or bolt) at each end of the hood
channel. A type AN-N-G gun camera, AF Specification
"31353, is installed in che left bomb shackle fairing (fig-
ure 354). Inside che cockpit enclosure an oprical reflex
gun sighc, U, S. Army Specification 93-24659, is installed
. on the windshield just ahead of the piloc (figure 352).
(On AF44-24309 and subsequent airplanes, the gunsight
is mounted on a bracker attached to che windshield
frame.) The machine guns and cannon are charged man-
ually from the armament comparument while cthe airplane
is on the ground. All the guns are fired simultaneously

by means of an electrical trigger switch on che RH grip |

of the control wheel. A gun-sighting charr is fastened
_to the LH armamenc door, and machine gun tools are
stowed on the armament compartment LH rear web.

b. MACHINE GUNS. (See figure 339.)
(1) DESCRIPTION.—The four .50-caliber machine

guns are mounted on quick-release trunnion fittings,
items "'5" and "7,” bolted to gun channels in che fuselage
structure.

Section IV
Paragraph 22

L

Figure 338 — Gun Installation, Front View

(2) OPERATION.

(a) LOADING.

1. Eater double-loop end of cartridge link belt
into machine gun through feed opening until first cart-
ridge is beyond belt-holding pawl.

2. Close cover, if open..

3. Using gun charger, pull bolt completely back
and release, allowing bolt to return. See paragraph d
(1) (a), following, for operation of charger.

4. Repeat operation 3, to load gun completely.
(Action and cover must be fully closed and extractor
must grip careridge in. feedway.)

(6) UNLOADING.
1. Lift cover, and remove belt.
2. Retract bolt and make visual inspection of
feedway, T-slot, and chamber to make certain that gun
is unloaded.

3. Release bolc and lower cover.

4, Relieve tension on firing pin spring by press-
ing trigger button or sear mechanism.

(3) REMOVAL.

(a) MACHINE GUNS.

1. Disconnect electrical conduit from firing
solenoid "G (figure 340).

2. Release link ejection and ammunition feed
chutes at spring-loaded couplings attaching them to gun,
and swing chutes clear of gun. (See figure 340, items
“2" and "5,” and insert on figure 341.)

3. Fold and pull charger handle ‘4", or *5”
through rube in pedestal (figure 355).

4. Release collar on rear mounting post by turn-
ing locking ring clockwise as far as possible. Raise gun

RESTRICTED 445



v RESTRICTED )
e AN 01-75FF-2

1. Cannon Blast Tube Assembly 10. Canhon Clamp Assembly
" 2. Cannon Cradle Assembly 4 11. Cannon Case Ejection Chute
3. 20 MM Ailrcraft Cannon ) 12. Cannon Ammunition Tray Pedestal Track
4. Machine Gun Blast Tubes 13. Cannon Link Ejection Chute
Machine Gun Front Trunnion Assembly . 14. Cannon Ammunition Feed Chute Adjustment Post
. Machine Gun Case Ejection Chute Y5. .50 Cal. Machine Gun No. 4—Llower Left
7. Machine Gun Rear Mounting Post 16. .50 Cal. Machine Gun No. 2—Upper Left
8. .50 Cal. Machine Gun No. 1—UpperRight 17. Machine Gun Barrel Sleeve—All Machine Guns
9. .50 Cal. Machine Gun No. 3—Lower Right -

Figure 339 — Armaoment Compartment
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1. <Charger Cable Adjusting Nut
2. Link Ejection Chute Attachment

3. Gun Barrel Jacket Sleeve

4. Front Trunnion Pin and Spring
5. Feed Chute Attachment
6. Machine Gun Solenoid

7. Back Plate Assembly

Figure 340 — Machine Gun Detail, Botfom View

slightly. (See figure 341, item “3.”) On AF44-23871
and subsequent airplanes, a quick-release knob replaces
the locking ring. Remove cotter pin and withdraw knob
from post

5. Withdraw spring-loaded pin in front mount-
ing trunnion “4” (figure 340) about one-fourth inch.
If nedessary, pry out on head of pin with front truanion
ool No. 197420 (figure 342) which is provided in the
armament tool bracket (figure 351). (In the absence of
this tool, use a large screw driver.) Raise gun barrel to
clear trunnion, then release pin.

6. Lift gun slightly off its mountings. If gun
sticks, strike it sharply with the hand. Move gun aft until
muzzle clears blast cube and lift out of airplane.

7. Remove trunnion pin and spring from gun
by taking out cotter pin. (See figure 340, item “4.”)

Note
If gun is to be left out of airplane, remove le-
tachable parts of front trunnion and rear post

from gun, and reinstall in airplane.

8. Remove barrel sleeve assembly by loosening
bolts attaching straps te machine gun breech mechanism.

(5) BARREL.

1. Remove machine gun from airplane, being
careful not to disturb rear post adjustment, as outlined in
paragraph & (3) (a), preceding.

2, Remove barrel sleeve assembly by loosening
bolcs ateaching straps to machine gun, and sliding sleeve
off barrel. :
3. Release cover latch and open cover.

4. Release backplate latch lock and remove
backplate.

5. Pull driving spring rod to left and out of re-
ceiver (breech mechanism housing).

6. Remove bolt in extractor.

7. lnsert punch through hole in RH side plate
and compress spring lock.

8. Withdraw buffer body barrel extension and

barrel from receiver. Remove buffer body from exten-
sion before completely withdrawing barrel.

9. Unscrew barrel from extension.

(4) REPLACEMENT.—When installing 2 replace-
ment machine gun, remove the charging pin and replace
with the longer pin No. 245047. (See figure 347, item
“6."") This change will assure that the charger hook will
fully engage pin.
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1. Charger Cable Handle, Stowed
2. Machine Gun Charger Unit

3. Rear Mounting Post
4. Feed Chute

5. Ammunition Tray

Figure 341 — Machine Gun Installation

(5) ADJUSTMENT.

(a) Time each machine gun by adjusting solenoid
nut until gun will just fire, then advance nut two notches
from that point in same direction and safety wire in posi-
tion. (See figure 350, item “3.”)

(b) Align each machine gun at rear mounting
post. For lateral adjustment, back off lock screw in hori-
zontal adjusting screw. Turn horizontal adjusting screw
in desired direction and reset lock screw.

For vertical adjustment see insert, figure 351.
(Use special wrenches 193981 and 193982, stowed in
armament compartment.)

(6) MAINTENANCE.

(a) If airplane is to be flown with guns installed
but not to be fired, protect barrels with waterproof tubes
or paper held in place by masking tape.

(b) After each mission in which guns have been
fired, clean guns and place a patch of masking tape across
muzzles to protect interior of barrels.

The machine gun barrel sleeves are provided
with nose caps "7" (figure 343) which are recessed to
permit installation of papcr seals.
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Figure 342 — Removal of Front Trunnion Pin

(7) INSTALLATION. — Reverse removal proce-
dure.

CAUTION
When installing a gun, it is essential that both
front trunnion adapter and rear collar be prop-
erly scated and locked. Failure to observe this
precaution may cause gun to jump off mount
during firing resulting in serious damage.

Slip sleeve over barrel jacket until shoulder in
nose cap bottoms on front end of barrel jacket. Securely
artach sleeve to machine gun.

. Note
Sleeve cap must bottom. Check to make certain
that narrow ledge “"A” (figure 343) inside nose
cap does not catch on end of barrel jacket.
Sleeve can be adjusted by turning sleeve socket
until cap bottoms. Safery wire sleeve to retain-
ing ring.

¢. CANNON. (See figure 339.)

(1) DESCRIPTION.—A 20-mm aircraft cannon is
mounted on the airplane center line just below the two
lower machine guns. A welded cradle assembly houses
the cannon and mounts it to the fuselage structure, with
an adjustable forward mounting post and a fixed rear
pedestal.

RESTRICTED
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view B

NOSE CAP MUST BOTTOM
ON END OF BARREL JACKET

Link

Retainer Ring Strap

Retainer Ring

Sleeve Socket

Sleeve Assembly

Machine Gun Jacket and Barrel
Sleeve Nose Cap

Bushing

WNO LA LN

Figure 343 — Installation of Machine Gun
Barrel Sleeve

(2) OPERATION. (See figure 353.)

(2) LOADING.

1. Charge cannon. See paragraph e (2), follow-
ing.

2. Install belt feed mechanism. See paragraph g
(9) (b), following.

3. Feed double-loop end of cartridge-link belt
into feed chute (open side of links up at tray opening).

4. Rotate tensioning shaft of feed unit until
one set of teeth on sprockets is aligned with belt guide.
Push beit three or four rounds into sprocket teeth (by
finger pressure applied through access door in feed chute
adjacent to unit). See paragraph g (8) and (9), follow-
ing, for operation of feed unit and adjustment of feed
chute. L
5. Rotate hexagon extension of tensioning
ratchet with a wrench. (This draws belt into feed mecha-
nism until a round is forced into place in cannon breech.)

WARNING

Gun is now loaded.
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6. Rotate ratchet approximately twO more [urns (f) Disconnect conduit at cannon firing solenoid.

to wind feed driving spring. (When winding, a series o.f
double “clicks” will be heard.) Wind spring SO that it (g) Remove cannon blast tube “1.” (See figure

is held in place on second click of a double click series. 339.)

Remove solenoid.

Note (h) Release front mounting post by pulling on
unlocking cams until cams snap into unlocked (hori-

If rack roller cannot be depressed slightly i
(1 inch), wind spring one addirional click. zontal) position. (Sce figure 345.)

(b) UNLOADING.
1. Disconnect belt at feed unit (through feed
chute access door adjacent to feed unit).
2. Release feed unit. (See figure 344.)

VEFTICAL
_ADJUSTING SCREW

ZM.m | FEED MECHANISM

! R \‘f

! ¥

H UNLOCRING CAMS A
pULL FORWARD TO UNLOCK!

LOCKING LEVER
Al Ralst TO RE-
MOVE FEED UNIT

Figure 345 — Cannon Adjustment and
Front Mounting Post

b7 235815 cump N g
( ASSEMSLY >l ; ( > :
- (195330 CHARGER ) :
Figure 344 — Removal of Cannon . ASSEMBLY
Feed Mechanism :
3. Empry mechanism by pushing cartridges
from mouth of unit. \
Note ; S e :
To remove last round, open link chute cover - Tty ; : :
and, with a screw driver, push lower end of : N " i
- % 4 X STOWAGE CLIP &
front feed lever so that it rotates and last . : A S &
cartridge retainer is withdrawn. ' o

(3) REMOVAL OF CANNON AND CRADLE.
(a) Disconnect cannofl feed chute at quick-re-
Jease coupling. (See figure 348.)

(b) Remove ammuasition tray.

(¢) Disconnect link ejection chute from 7,_feed

“mechanism at quick-release coupling 13" (figure 339).
d !‘nECh- TO CHARGE: Pull charger handle up and out ap-
v proximately 8 inches or until bolt engages trigger

mechanism.

(4) Raise locking lever and remove fee
anism with feed chute. (See figure 344.Y

(e) Remove handle of manual charger from
stowage clip. (See figure 34G.) Figure 346 — Manual Cannon Charger
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(i) Release clamp 10" on cannon pedestal. (Sce
figure 339.)

(i) Move cannon forward, engage cradle wheels

in tracks, and slide cannon and cradle assembly forward °

out of nose of airplane.

CAUTION
When sliding cannon out, be careful to prevent
cannon from striking gun-supporting structure.
Use a stand or support in removing the cannon
as it weighs approximately 115 pounds.

(4) DISASSEMBLY.

Note
Cannon and cradle must be removed from the

airplane.

(a) Remove lock nur, coil spring, and adjacent
parts from muzzle-end of cannon.

(%) Disconnect tie rod "9” (figure 353), anchor-
ing magazine carrier to cradle.

(¢) Slide cannon aft out of cradle.
(5) ADJUSTMENT.
- (@) Loosen pedestal clamp “10” (figure 339),
allowing cannon and cradle to rotate freely.
(b) Remove cannon-blast tube from nose of
fuselage. )
(¢) Bore sight cannon as outlined in paragraph b,
following. Make adjustment at vertical and horizontal

adjusting screws on front support as indicated on figure
345,

(4) Replace blast tube. Tighten pedestal clamp.

Charger Trigger
Trigger Lock

Quter Slide

Mounting Screws
Cable Adjustment Nut
Charging Pin

N

Figure 347 — Machine Gun Charger

Section IV
Paragraph 22

d. MACHINE GUN CHARGING.

(1) DESCRIPTION.—The chargers are operated
manually by means of handles in the armament compart-
ment. Two handles are stowed on each outboard panel
of the lower left and right machine gun pedestals. (See
figure 355, icems “4” and “5,” and figure 348.) Each
handle is connected by a cable to a gun charger mounted
on the side of the gun. The chargers are mounted on the
inboard sides of the guns to facilitate installation of
electrical gun heaters.

(2) OPERATION. (See figure 347.)

(a) Remove charger handle from stowage clip
and pull out until trigger “1” engages beveled shoulder
on outer slide “3,” thus holding machine gun bolt in
rear position.

Note
Trigger lock “2” must always be pinned in
forward (unlocked) position.

(5) Return handle to original position and re-
place in clip.

(¢) Trip trigger lever “1” to release machine gun
bolt.

(3) REMOVAL.

(a) Fold and pull handle through tube in
machine gun pedestal. '

‘(b) Remove four machine screws “4” (figure
347) atraching charger to gun.

(4) ADJUSTMENT.—Adjust the cable length at
threaded cable terminal “5” (figure 347) to accommo-
date various gun positions.

e. CANNON CHARGING.
(1) DESCRIPTION. — A spring-type cannon

‘charger is mounted on the lower RH side of the can-
g

non and is operated manually from the armament com-
partment to charge the gun. The charger handle is
stowed in a clip on the compartment fire wall at the left
of the cannon. Charging is accomplished by pulling the
charger handle to engage a piston in the charger with
the cannon bolt. Further movement of the piston re-
traces the bolt to a point where it is caught and held by
the trigger mechanism. The charger spring returns the
piston and handle to their original positions.

(2) OPERATION. (See figure 346.)
() Remove charger handle from stowage clip.

(5) Pull handle up,-out, and forward, abour
eight inches, until bolt engages trigger mechanism.

(¢) Return handle to original position and re-
place in dlip. j
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LH Machine Gun Charger Handles, Stowed
Machine Gun Feed Chutes
Maochine Gun Ammunition Trays

1. Machine Gun Charger
2. Quick Release Couplings
3. Cannon Feed Chute

O tn b

Figure 348 — Machine Gun Ammunition Trays and Feed Chutes

f. ARMAMENT FIRING CONTROL.—The firing
control for machine guns, cannon, and camera, consists
of a trigger switch on the right grip of the control
wheel, a master armament switch on the control column
junction box, a G-9 firing solenoid on the side of each
machine gun receives, and an AN-M2 firing solenoid on
the under side of the cannon receiver.

The master armament switch has three positibns:
“OFF,” "GUNS AND CAMERA,” and "CAMERA.”
The guns can be fired only when the master switch is
in the "CUNS AND CAMERA” position, but the gun
camera may be operated in either the “GUNS AND
CAMERA" or "CAMERA" position by pressing the

trigger switch. (For additional information sce figure
323.)

g. ARMAMENT ACCESSORIES.

(1) GENERAL.—The accessory list includes all
equip;ﬁ_@m necessary to operate the guns and cannon.
A gun ctamera and gun sight are included as part of the
accessories.

(2) MACHINE GUN AMMUNITION TRAY. —
(See figure 348.)—Four drawer-type ammunition trays
of 300 rounds normal capacity (500 rounds maximum)
each are carried beneath the machine guns. On some
airplanes, 2 wooden filler is bolted in bottom of each
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1. Gun Sighting Chart
2. Machine Gun Feed Chute Adjustment

3.

4.

Machine Gun Ammunition Tray Tracks
Machine Gun Case-gjection Chute Adjustment

5. Cannon Feed Chute Adjustment

Figure 349 — Armament Compartment, Left-Hand

tray, limiting the tray capacity to 300 rounds. The
trays roll in guide tracks and are locked in place by en-
gaging and turning handle pins in slotted openings at
the outboard ends of the tracks. Ammunition loading
procedure is indicated on the side of each tray. Each
tray weighs 10 to 14 Ib empty, 107 Ib when loaded
with 300 rounds, and 165 lb when loaded with 500
rounds. Covers are provided to close the tops of the
trays and are bolted to the . gun-supporting structure.
The inverted ends of the tray covers are formed to guide

the ammunition into the feed chutes.

RESTRICTED

CAUTION
When placing tray in airplane be sure top of
tray fits properly inside tray cover.

(3) MACHINE GUN AMMUNITION
FEED CHUTES.
(See figure 341. item "4 and figure 348.)

(a) DESCRIPTION.—Amnuwnition feed chutes
guide the ammunition from the tray to the machine gun
feed openings. The feed chures are mounted on pins
bolted to the tray covers and are attached to the guns
by means of spring-loaded quick-release couplings. (See
insert, figure 341.)
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When installed, the lip of the feed chute should
be even with, or slightly above, the bottom surface of
the machine-gun-feed opening.

(b) ADJUSTMENT.—The feed chutes ar‘e‘ad-
justable vertically to accommodate changes in positions
of the machine guns. The chutes and tray covers are
attached by means of a sliding joint consisting of two
knurled fittings held in place by a bolt. Adjustment
is made by loosening the joint and moving the tray into
position. (See figure 349, item “2.”)

Link-ejection Chute

Quick Release Couplings
Machine Gun Solenoid
Case-ejection Chute
Upper Left Front Trunnion

bW —

Figure 350 — Upper RH Link-ejection Chute

(4) MACHINE GUN LINK-EJECTION CHUTE.

(See figure 350.)—Tubular link-ejection chutes are pro-. .

vided to guide the expended links into the case-ejection
chutes. Each link-ejection chute “1” slides into oval-
shaped openings on the inboard side of case-ejection
chute “4” and attaches to the machine gun by a spring-
loaded, quick-release coupling “2.”

(5) MACHINE GUN CASE-EJECTION CHUTE.
(a) DESCRIPTION. (See figures 339 and 351.)

—A case-ejection chute extends downward from each
machine-gun breach leading to an opening in the fuse-
lage skin below the armament compartment, permitting
expended cartridge cases and links to be discharged over-
board. The upper portions of the case-ejection chutes
are quickly removable, being fastened by sliding clips
at the top and hinges at the bottom. The hinge pins
are removable by hand to provide for removal of the
chutes from the airplane; however, the machine guns
must be removed first. :
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(b) ADJUSTMENT.—The case-ejection chutes
are adjustable in a manner similar to the feed chutes.
The hinges on the lower ends of the chutes are slotted,
and adjustment is made by loosening the attaching screws
and moving the chutes into position. (See figure 349,
item “4.”) When correctly adjusted, the top of the
case chute should be 15 inch below the lower surface of
the machine gun breach.

(6) GUNSIGHT—LYNN MODEL L-3.
(See figure 352.)

(a) DESCRIPTION.—The Lynn gunsight is a
compact optical reflex sight having an integral reflector
glass set at 45 degrees. The sight is mounted to a bracket
which is attached to the windshield frame structure at
the sides of the windshield.

(b) OPERATION.—Turn sight lamp “ON" and
“OFF" either by rheostat control on control column or
by single-pole, double-throw switch on lamp holder
“6.” The lamp has two independent filmaments, and the
switch is wired so as to permit selection of either fila-
ment. The brilliance of the rericle image is controlled
by the rheostat. For complete electrical information,
see paragraph 20 w (4), this section.

(¢) TROUBLE SHOOTING.

Trouble Probable Cause  Remedy

Fogging of lenses.
{Moisture condens-
ing on lens assem-
bly inside gun
sight body.)

Hermetic sealing
of sight body no
longer effective.

Replace and re-
align gun sight.

Sight lamp inoper-
ative.

Burned out lamp.

Replace lamp.

Electrical short,
loose electrical
connection, faulty

" switches, or faulty

rheostat.

Check electrical
installation,

Bonding link
(ground) not
installed.

Install link.

Excessive parallax.

Improper adjust-
ment of the main
lens assembly.

Replace and re-
align gun sight.

Gun sight out of
alignment.

454 RESTRICTED

Improper align-
ment.

Realign gun sight
as directed in para-
graph b, following.

Azimuth adjust-
ment screws not
seated.

Realign gun sight.
Check that screws
are firmly seated.

Elevation adjust-
ment knob rotated
from bore sight
setting.

Reset knob to orig-
inal alignment as
indicated by the
deviation dial.

Mounting bracket
shifted as a result
of using sight as a
handhold.

Realign gun sight.
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Machine Gun Rear
Gun Leveling Lugs

AN S

Machine Gun Adjusting Tools, Stowed

Adjustment Posts

Ejection Chute Openings
Figure 351 — Armament Compariment, Right-Hand

Trouble Probable Cause

Remedy

Mounting bracket
loose.

Tighten bracker.
Realign gun sight.

End play in shaft
of elevation adjust-
ment knob.

Loosen set screw in
end of shaft.
shorten shafc
slightly and re-
tignten set screw.
Realign gun siche

Excessive adijust-
ment in one

Elevartion adjust-
ment knob inoper-

g
I
[
[
I

Replace and re-
alien gun sight.

ative, direction.
Y
1 (d) REMOVAL.
1. Disconnect electrical plug 7" at gunsight.
' 2. Remove four machine screws holding sighrt
J to mourting bracket.

| e

ii_

--«,,L

@
iy
™

_......_["’;-.
s~ ba,

{ e,

Brake Master Cylinder (Ref.)
Brake Fluid Reservoirs (Ret.)
Wrench, 193981
Wrench, 193982

®» N0

5. If necessary to remove bracket from wind-
shield, remove bolts attaching structure (o windshield

frame.
CAUTION
Do not pull on bracket or use gunsight as a
handhold.

(e) REPLACEMENT.—In order to replace the
No. 844 Mazda lamp (type G-9. 28-V, 21-21, Cp. double-
contact base), pull out spring-loaded lamp holder “6.”

Note
A clipis provided on gunsight bracket to hold
a spare lamp in readiness for installation by
pilot. On AF44-24309 and subsequent air-
planes. two additional bulbs arc stowed on LH
side of windshield cockpit web.

455
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BRACKET DET AL

1. Windshield Mounting Bracket 4. Reticle Reflector
5. Azimuth Adjustme

3. Llynn Gunsight 6. Gunsight Light Housing

2. Gunsight Bracket

T Electrical Connection
nt Screw (Both Sides) g. Elevation Adjustment Knob
9. Elevation Deviation Dial

Figure 352 — Lynn Gunsight

(f) AD]USTMENT.——Ad]ust the gunsight SO
that the line of sight (from the pilot’s eve) is parallel
to the line of flight at the desired indicated air speed.
(See paragraph h, following.)

1. Make vertical adjustment of sight reticle by
mcans of knob 8" on left side of gunsight base. Turn
Lnob clockwise 1o raise reticle image. (One turn of knob
(4 clicks) is equivalent t0 one-mil movement of sight
line. 1f knob is locked, loosen setscrew in oppositc end
of shafr, unscrew shaft slightly and rerighten sCLSCrew.)

Note
The dial 9" indicates in mils any deviation of
the elevation adjustment knob from its original

alignment. When gunsight is realigned, loosen
screw holding dial and reset dial to zer0.

_ 2. Make lateral adjustment of reticle by means
of azimuth adjusting SCTE™S vs5." one on each side of gun-
sight basc. Loosen setscrew 0 side toward which sight
is to be turncd and then tighten opposite SCIEW. '

(7) CANNON AMMUNITION TRAY AND
LOADING. (Se¢¢ figure 353, item #1.")—An ammuni-
tion tray of 150 rounds capacity is mounted on rollers
¢ righL-hnnd cide of the cannon. The tray
e .50-caliber ammunition trays and is re-
walled in the same manncr. The tray
and 128 1b loaded with 150 rounds.

in tracks on th
is similar to th
moved and ins
weighs 36 Ib empty
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Camera Fairing
2. Mounting Studs

Note
A minus blue filter having approximately the
transmission characteristics of a' Wracten No.
12 is provided with each lens assembly. Caii-
brations on diaphragm are corrected for use
with filter, therefore, do not remove it from
lens excepr for cleaning,

3. OVERRUN CONTROL.—An ovetrun coi-
trol mechanism is incorporated into the camera body

to permic the camera to continue taking pictures after

the trigger switch has been released. The overrun time
1 Is approximately 5 seconds after release of the switch.

(¢) REMOVAL. (See figure 354.)

I. Disconnect electrical conduir at camera.

2. Remove four nuts “2"” from camera mount-
ing studs.

5
: 3. Remove camera,
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3. Alignment Bolt
4. Catch, Camera Mounting Plate

Figure 354 — Gun Camera Installation

(d) MAINTENANCE.

I, LENS AND FILTER.—To clean two ex
posed surfaces of the lens, use a lens tissue, or a sofr,
clean, dry, lintless cotton or linen cloth. Dust off any
gritty particles with a soft clean brush before using paper
or cloth.

CAUTION
Do not use water or any other liquid under
any circumstances on lens. If rubbing with a
dry cloth is not sufficient, dampen surface by
breathing on it. Never touch lens with fingers
as this will corrode highly polished surfaces.

Clean filter in same manner as lens, and store
only in a dry place in cases provided.
2. SHUTTER. — Never remove a shutter for

cleaning. If cleaning is required, replace entire camera
and return defective unit to a sub-depot for overhaul.

(e) ADJUSTMENT.—The camera mount is ad-
justable when the bole 3" (figure 354), controlling the
modified ball and socker, is loosened.
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Note
It will be necessary to realign gun camera when-
ever gunsight is synchronized to a new gun-
sighting, or if camera becomes loose in mount.
(Refer to paragraph b (3), following, for
alignment procedure.

Disconnect Plugs—Gun Heaters

Machine Gun Cover (Ref.)

Lower Right Machine Gun

Charger Handle—Upper Right Machine Gun
Charger Handle—Lower Right Machine Gun
Upper Right Machine Gun

Electric Gun Heater

Heater Clamps

@ NN

Figure 355 — Electric Gun Heater

(13) GUN HEATERS. (See figure 355.)

(a) DESCRIPTION.—The heaters are 24-volt
d-c, 100- to 108-watt two-wire units. The machine gun
heaters, H and A Manufacturing Co. Part No. 50GRS-
L4S and -RS (or equivalent), are mounted on the top
and outboard sides of the machine gun receivers. Two
levers “'8" clamp heater “7" 10 machine gun cover plate
2. The cannon heater, H and A Manufacturing Co.
Part No. 20C5S (or equivalent), is clamped in a similar

manner to the top and left side of the cannon receiver
just behind the feed unit.

The control switch is on the main switch box

in' the cockpit.

(b) REMOVAL. (See figure 355.)

1. Disconnect electrical plugs “1” at junction

RESTRICTED
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3. Swing clamps “8" 90 degrees from locked
position and remove heater unit.

(c) MAINTENANCE.—As a means of protect-
ing the gun heater wires from excessive heat if they con-
tact the heater units, wrap contacting portion of cord
with “fiber-glass” tape and secure with brass safety

wire.

h. ARMAMENT BORE SIGHTING.

(1) GENERAL. — The gunsight, machine guns,
cannon, and camera are adjusted in accordance with the
gunsighting chart which is fastened to the under side of
the armament compartment hood.

Three-sets of leveling data points are provided
in the airplane. Two fixed sets of plates are mounted in
the cockpit on the upper fuselage channels: Longitudinal
reference line leveling plates parallel to fuselage (figure
359), lateral leveling plates are parallel to lateral axis
of airplane (figure 358). The third set of gun leveling
lugs, which are adjustable (figure 360), are mounted in
the armament compartment on the RH vertical web and
are set at an angle of 0° 14’ to the fuselage reference
line. To compensate for slight differences existing be-
tween various airplanes, the gun leveling lugs of each
airplane are set individually.

Alignment screws, for attachment of plumb bobs,
are located 37 inches to the left of the airplane center
line, one on the fuselage nose section at station 25%¢
and one on the leading edge of the horizontal stabilizer,
cach identified by a red circle. The gunsight is first ad-
justed at a predetermined speed, in order that the sight
line will be parallel to the line of flight, then the machine
guns are adjusted at their rear mouanting posts, and the
cannon at its first front mounting post, sO that their
line of fire intersects the sight line at the desired range.
For the method of adjusting gunsight, machine guns,
cannon, and camera, see their respective paragraphs.

Figure 363 shows the angle of attack of the thrust

line of the airplane with respect to the indicated air

speed for various loading conditions and accelerations.

(2) GUN SIGHTING CHART. (See figure 356.)
—The gun sighting chart shows the angle berween the
flight line of the airplane at various indicated air speeds
and the line established by the leveling data. (Loading
—Full useful load less one-half fuel load at a positive
acceleration of one g.)

The solid vertical line, which is the datum point
for the horizontal axis of the chart, indicates the setting

box. of the gun leveling lugs, located in the armament com-
2. Raise gun cover “2.” partment.
460 RESTRICTED
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ARMAMENT INSTALLATION DRAWING NO. 233878
CANNON INSTALLATION DRAWING- NO. 234098
600 T '
VERTICAL DISTANCE FROM G GUN
AT TRUNNION BOLT TO ¢ OF GUN
SIGHT REFLECTOR — RIGHT UPPER 21.944
ot RIGHT LOWER 26.444
N . LEFT UPPER 21.944
500 v < LEFT LOWER 26.444
% - CANNON 28.950
a N e l-4—0' 14’ (REF!
e : —— VERTICAL DISTANCE FROM G CAMERA
S N [ LENS TO LINE OF SIGHT 39.820
= X
3 400 h : HORIZONTAL DISTANCE FROM §
4 SHIP TO G CAMERA LENS
= . 46,688 LEFT
L
e : HORIZONTAL DISTANCE FROM § SHIP
. N TO § OF LINE-UP PLATE NUTS ON
a 300 LEFT HAND SIDE 3.875
@ o COCKPIT LEVELING PLATES SET
= _ ~£ N PARALLEL TO F.R.L.
S 10y
e -
GUN T r ki
200 T TESTTI I LH [ [ FHE- A C WILH_I H [+
ADJUSTMEN Ll
EesEa=ss
NOSE_DOWN NOSE UP_(FUSELAGE!
smdEBEEREE ERENNNSEE DT f
100 T
2o| -0 20 40 60 80 100 MILS
N
PARALLEL TO <‘TuN LEVELING LUGS |
1 0 1 2 3 4 5 DEGREES
REFER TO DWG. 202607
Figure 356 — Gun Sighting Chart
RANGE YARDS
500 450 400 350 300 250 200 150 100 50 0
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e ———  _ LEVEL SIGHT LINE -

SIGHT LINE MARK =
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Figure 357 — Bore Sighting Chart
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FORWARD
S

8. RELEASE UNIT

OPERATION

LOADING:

CAUTION—Test electrical "RELEASE,” "ARM" and "SAFE” circuits for proper opera-
tion before loading. (See figure 321.)

1. To cock release unit move link "1” forward and then move cocking arm “4" to extreme
aft position.

2. To open hooks move cocking arm “4” forward and at same time move link "1” aft which
will force stop “2" down. Return cocking arm “4"” aft to hold stop "2" down, allowing
free movement of hooks "5" by operating link "1.”

3. Place bomb (or tank) in position. Move link "1” to extreme forward position to engage
hooks “5" in bomb (or tank) supporting lugs. Move cocking arm 4" forward to allow
stop “2" to engage link "1.” Return cocking arm “4" aft.

NOTE—When loading bomb move safery hook “14" to rear to open arming ring and
release hook "14" to engage ring.

RELEASING:

1. When arming switch in cockpit is in either "SAFE" or "ARM” position, pushing electrical
release button in cockpit energizes solenoid “20" moving lever "18" from lever “17.”
Spring 10" forces plunger "6" forward moving cocking arm “4" forward. This arm, by
means of clevis "11,” pulls hook "3" to rear, unlocking link "1.” The weight of the bomb
(or tank) moves hooks "5" forward releasing bomb (or tank). ;

2. As plunger "6" moves forward, the lip on washer “8" pushes safery hook "14" to the rear
opening switch "15." Opening switch “15” de-energizes the arming and release solenoids
and turns off the amber light in cockpit indicating that the bomb (or tnk) has been
released.

ARMING (Bomb Only):

1. To release armed—place arming switch in cockpit on “ARM" (red arming light glows).

This energizes solenoid "16” moving plunger "9,” pulling hook. “13" directly under
safety hook “14.” When bomb is released, hook "13” pulls arming wire from botr_lb-

2. To release safe—place arming switch on “SAFE" (green safe light glows). This indicates
bomb is dropped safe since hook "13" stays in forward position.

Figure 364 — Bomb Shackle Assembly and Operation
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Link Assembly

Stop Assembly

Hook

Cocking Arm

Hook

Plunger Assembly =
Spring

Washer

. Plunger Assembly

. Spring

. Clevis

. Connector Assembly
. Hook

Hook
Switch Assembly

. Solencid

Lever
Lever Assembly

. Plunger
. Solenoid
. Case Assembly

465



Interstate Shackle
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agraph 22 AN 01-75FF-2
: 1. Shackle Fairing Assembly, Complete

2. Caoble, Right
3. Cable, Left
4. Handle and Cable Assembly
5. Clevis
6.
7.

NOTE: To release shackles, pull

Gun Camera Fairing

up on handles.

Figur

e. Set target over other stake and, compen-
sating for difference of elevation berween (WO stakes, ad-
just target height so that its horizontal sight-line mark
is at same elevation as reticle image on gunsight reflector.

f. Adjust gunsight reticle to coincide with
target horizontal sight-line mark.

(h) Align machine guns, cannon, and camera.

1. Use proper sighting telescopes, bore sight
guns and make adjustments SO that they line up with

! 466

e 365 — Droppable Tank and Bomb Manual Release

their respective sight-line marks on tatget. If telescopes
are not available, machine guns and cannon can be bore
sighted by sighting through barrels after removing back-

plate group and bolt mechanism.

Note
Before adjusting guns, disconnect ammunition
feed chutes because changed gun positions ne-
cescitate readjustment of these artachments.
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Trouble

Possible Canse

Remedy

Safety hook not
operating.

Tab on washer
8" broken.

Replace part.

Tab on washer “8"
not meeting face of
cam on hook.

Adjust with pliers.

Mud in hook slot

Scrape clean with
suitable tool.

Short circuit when
release unit oper-
ating.

Connector 12" in-
sulation worn by
plunger “19.”

Replace insulation.

Striking shoe of
switch "15"
broken.

Replace switch.

Release unit oper-
ates slowly.

Dry bearing sur-
faces.

Lubricare with

. graphite.

Spring 10" weak.

Replace spring.

(4) REMOVAL.
(a) SHACKLE.

1. Open access doors.

2. Remove manual release

cocking arm.

3. Unscrew wing nuts.

4. Detach electrical conduit.

cable lock from

5. Remove shackles and detach clévis bolts.

(b) FAIRING.—(See paragraph 16 b (4), this

section.)

3

(5) DISASSEMBLY. (See figure 36+.)
(a) SHACKLE.

1. Remove pin attaching arm “4” to release unit

plunger.'

2. Remove two pins attaching release unit to
shackle case assembly. Slide release unit from case.

3. Remove pin attaching hook “3" to shackle

case.

4. Slide hook 3", clevis “11,” and arm “4”
from case. Remove pins holding items together.

5. Remove stop assembly “2” (one pin).

6. Remove spring “7" (one pin).

7. Remove two pins attaching hooks 5" to

shackle case.

8. Slide hooks and link assembly “1" from case.

Remove pins attaching hooks to link.

(b) RELEASE UNIT.

1‘. Remove release unit from shackle case
assembly. Refer to steps I and 2 of (a), preceding.

2. Remove screw attaching release unit cover
to case. Carefully pry off cover.

468

Lower Fairing Boot Attachment Holes
Interstate D-820 Shackle
Electrical Disconnect Plug
Release Unit

Access Doors

Hoist Supports (Extended)
Shackle Hooks

NO o AN

Figure 366 — Droppable Tank
and Bomb Shackle Support

3. If spring “10" is cocked (compressed), force
head of plunger “6" against a solid object and move
lever “18” down against spring. (This releases lever 177
and plunger “6.”) Slowly release pressure on head of
plunger, allowing plunger to extend.

CAUTION

Do not operate release unit unless plunger is
held firmly against solid object to absorb force
of releasing spring (or unless unit is assembled
in shackle).

4. Remove lever assembly "18" (one pin).

5. Remove solenoid “20,” spring and plunger
“19” (one screw in solenoid).

6. Remove solenoid assembly “16” (one nut).

7. Remove connector assembly “12.”

8. Remove switch assembly “15.” -

9. Remove hook “13” (one pin, spring, and

arm). .
10. Remove hook “14” (one pin and spring).

11. Insert screw driver into slot in end of
plunger “6" and rotate plunger until lip of washer “8"
faces open side of case.

12. Insert screw driver under lip of washer and

pry washer from plunger groove.

RESTRICTED
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CAUTION

Hold plunger head against solid object to pre-
vent injury when spring “10” is released.

13. Remove plunger and: spring.
(6) ASSEMBLY. (See figure 364.)
(a) SHACKLE.—Reverse removal procedure.

Note :
Pin acttaching forward end of release unit to
shackle case is undersize to permit a slight
“float” of the release assembly during move:
ment of the plunger to avoid bending of release
mechanism.

(b) RELEASE UNIT.

1. Insert plunger “6” and spring “10” in body
of unit. .
2. Compress spring by pressing plunger head
against solid object. -

3. Rotate plunger head undl small hole in
plunger groove is upward.

4. Insert washer while plunger spring is com-
pressed.
CAUTION
Check to sce that washer fits tightly on plunger
before releasing pressure on plunger head.
Perform step 5 before releasing plunger.

5. Insert screw driver into plunger head slot
and rotate plunger to normal position.

6. Bend washer lip to move hook just clear of
arming ring slot when plunger is in released positon.

7. Perform steps I through 10 of paragraph
(5) (b), preceding, in the reverse order.

(7) HANGING OF BOMBS.—See Section V, para-
graph 3.
j. ARMOR PLATE AND PILOT’S PROTECTION.
(See figure 367.)

(1) ARMOR PLATE.—The armor plate consists
of small pieces of ¥g-inch and/or 1/4-inch face-hardened
steel placed in the armament compartment and cockpit.
To facilitate handling, removal, and replacement, the
pieces are small and are attached separately in their

‘ respective places. The pilot is protecred from frontal

attack by armor plate mounted on the aft bulkhead of
the armament compartment and by bullet-proof glass in
the front windshield panel. Two pieces of armor plate
line the back and bottom of the pilot’s seat and give
protection from below and behind. A single piece of
armor plate mounted behind and above the seat provides
additional rearward protection. Circular deflectors on the

Section IV
Paragraph 22

%-Inch Weight (Lb)  Va-Inch Station

1 73.39 125.0
2 13.66 98.0
3 1.53 96.5
4 14850 . 94.6
5 2.86 94.6
6 8.83 94.6
7 5.33 94.6
8 3.93 95.4
9 1.77 94.6
10 9.78 99.9
11 _ 5.00 94.6
12 8.78 94.6 "
13 2.88 94.6
14 - 1.53 96.5
15 20.70 138.0
16 Y 16.46 147.5
17 50.50 156.0

Figure 367 — Fuselage Armor Plate

turbosuperchargers protect the pilot from possible
fragmentation of supercharger rotor blades.

Note
When installing armor plate be sure side with
“FACE” stenciled on it faces side of initial
impact. When removing and installing armor
plate be sure to remove and install bonding for
each plate. Remove armor plate paint beneath
bonding for positive contact.

(2) BULLET-PROOF GLASS WINDSHIELD.
(See figure 367, item "1.")—The front panel of the
windshield is made of a panel of bullet-proof glass to
supplement the forward armor plate protection.
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Paragraph 23

23. OXYGEN EQUIPMENT.

a. GENERAL. (See figures 368 and 369.)—The oxy-
gen installation is a built-in, three bottle, low pressure,
demand-type system consisting of the following units
linked together by % -inch aluminum tubing: three type
F-1 oxygen cylinders, Specification 04-40330; a filler
valve, Specification 40326B, with British adapter, Army
Drawing 42AG6950; seven check valves, Specification
40324B; a type K-1 pressure gage, Specification AN-G-
13; a type G-1 pressure signal, Specification 94-32376,
with warning lamp (AF44-23769 through AN44-24121) ;
a type A-3 flow indicator, Specification AN-I-12; and 2a
type A-12 oxygen demand regulator, Specification 40370.
The pilot’s demand mask is personal issue and is not
furnished as a part of the oxygen system in the airplane.

Two oxygen cylinders are located in the LI boom,
one forward of the battery compartment, “3” (see insert,
figure 369) and one just aft of the wheel well bulkhead,
"1" (see insert, figure 3G9). The third cylinder of the
system is located in the RH boom, corresponding to the
position of cylinder “1.” A separate filler line from the
filler valve in the RH wheel well connects the cylinders,
and check valves are provided to insure no escape of
oxygen from the filler plug or from the system in case
one cylinder develops a leak. The pressure gage is
mounted just below the instrument panel, and the flow
indicator and demand regulator are located between the
pilot’s legs forward of the nose wheel dome. On some
airplanes a pressure signal is installed on the instrument
panel which provides a visual warning, when the system
pressure drops below 100 lb/sq in.

b. GROUND OPERATION.

(1) Check regulator for proper operation as fol-
lows: With emergency valve closed and auto-mix in
"OFF” position, and outer elbow gland removed or tube
to mask disconnected, momentarily close off outlet with
thumb or palm of hand. If emergency valve or second
stage regulating valve is leaking, second stage diaphragm
will press against cover. If this occurs in less than two
seconds’ time, regulator should be replaced.

(2) Test operation of shutters in flow indicator by
inscrting eraser end of pencil through large threaded
hole in back of instrument, and press gently against
bellows and release. Failure of shutters to open and
close indicates a weak or broken spring, or a defective
shutter assembly. If this takes place, replace indicator.

(3) Connect indicator to su;;ply system, raise pres-
sure in indicator to 10 lb/sq in. and shut off supply.
If, at the end of 5 minutes, shutters have not begun to
close, bellows and body assembly do not leak.
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Demand Regulator

Emergency Valve

Flow Indicator

h W N —

Oxygen Pressure Warning Light
(AF44-23769 to AF44-24121)

Knurled Elbow Nut
AUTO-MIX Control

Mask Connector

0 N O,

Supply Hose Supporting Clip

Figure 368 — Oxygen System Cockpit Controls
(4) Check oxygen pressure to make sure it is ap-
proximately 400 lb/sq in.

(5) Make sure mask and breather tube connections
are tight, and knurled collar on regulator-breather-tube
attachment is secure.

¢. TROUBLE SHOOTING. (See figure 369.)

Trouble Probable Cause Remedy

Check tubing,
fittings and

Pressure gage
reading drops

Leak in system
between check

when system is not valves "K" instruments for
being used. and YL, possible leaks.
Pressure in Check valve stuck Inspect check

system lost when or installed valves and reverse

one cylinder leaks. backwards. , or replace.
Oxygen gage fails System empty. Recharge
to register when cylinders,

sstem i .
system is on Tap gage lightly

to release hand.

Gage stuck.
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AF44-23769 THROUGH
AF44.24683

AF44.24684 AND SUBSEQUENT

IOZmPNe?

LOQKING OUTBOARD

Butterfly Valve

Push-pull Control

Control Knob

Intensifier Tube

Spot Defroster Tube

Floor Outlet

Pilot's Foot Warmer Manifolds
Windshield Defroster Tube

478

Figure 371 — Heating and Defrosting System Location and Flow Diagram
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(b) pPILOT'S FOOT W ARMERS. (AF44-24634
and subsequent.) (See insert, figure 371.)—The foot
1ds which are bolted to the

warmers “G” are flat manifo
cockpit floor on either side of the center control stand

under the rudder pedals. Holes in the top plate of the
manifolds direct warm air over the pilot's feet. The RH
manifold has an outler at its forward end to which is
attached the windshield Jefroster tubing “H.” The LH
warmer connection is made at the end of the wrapped
tubing.

(¢) DEFROSTING TUBES.—A flexible spot de-
froster tube “E"” is stowed in 2 clip at the left side of the
pilot's seat and may be directed at any part of the

canopy. It may also be clipped to the canopy frame to
direct air along the top of the cockpit enclosure. A valve
¢ air. A second,

at the end of the tube controls flow of ho
permanent defroster tube is located behind the instru-
" ment panel and carries air to the front section of the

windshield.
) REMOVAL.
(a) BUTTERFLY VALVE. (See figure 371.)

1. Remove supercharger cover panels.

2. Remove pin connecting clevis on push-pull
control to valve lever.

3. Loosen hose clamp from tubing.

4. Remove bolts in clamp holding valve to
supply pipe and remove valve.

(b) CONTROL KNOBS AND
PUSH-PULL CONTROL.

1. Remove bolts ia control bracket and clip on
d cotter pins holding knob on

rear windshield frame an
control rod.
2. Remove retainer stri

(figure 373).

~*3, Remove screws securing center-section lead-

ing edge to wing, and remove leading edge.

4. Remove cowling panel “2” (ﬁgﬁre 96) and

panel “12” (figure 192)-

5. Unscrew mounting clips along control hous-

ing length.

7. Withdraw control unit through leading

edge section.

(3) MAINTENANCE.

Note
On assembly of duct system, dip ends of ducts
and paint seals with metallic ‘stopper paint,
Specification LAC 1-703, to prevent heat loss.

p and dive fillet 1"

6. Remove pin from clevis on burterfly valve.

Section IV
Paragraph 24

(a) Additional wrapping of asbestos tape may
be put on heater tubes to cover all exposed hot surfaces.

(b) There are several holes and cracks in the
cockpit which lead into the nose wheel well and other
interior parts of the fuselage structure. The openings are
sealed with AN-T-12 tape orf doped fabric to eliminate
drafts of cold air. Check the following places for air
leaks:

|. Cracks around heater tube elbows coming
out of main beam.
2. Edges of removable panels in main beam

" behind pilot’s scat.

3. Cracks along edge of cockpit floor. (See fig-

ure 372, item “4.")

Pilot's Seat Support

Pilot's Seat

Ventilator Inlet Valve
Crack-sealing Tape

LH Heating System Qutlet
Pilot's Relief Tube

Pilot's Seat Support Pin

NowawpT

__ Cockpit Floor, Left Aft View;

Figure 372
AF44-24683

AF44-23769 through

4. Hole in right side of floor just
junction box. -
5. Holes in floor for hand pump plumbing.

. Control column leather boot around column

and at floor line.
7. Holes and cracks i
trol cables at rear of cockpit floor.

8. Ends of «U” channel riveted to main beam

web.

479
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9. Hole in cockpit for antenna transmission
Jnc.

10. Leather scals at rudder cable cut-out in
floor.

71. Air scals at enginc control stand, side win-
dow, fillet Dzus holes, and control column.

(4) AD]USTMENT.-——Rig butterfly valve “A” so

that valve is closed tightly in “OFF" position when
knobs in cockpit indicate full “OFE."

ew A

Wi
LOOKING OUTBOARD

Dive Fillet

Panel “146"

Hose

Adapter

Dive Fillet Retainer Strip
Ventilator — Intake

Ventilator — Exhaust .

Notnh LD =

Figure 373 — Cockpit Ventilating System

5. VENTILATING SYSTEM. (See figure 373.)

(1) DESCRIPTION.—-Cold air is supplied to the
cockpit through a hose +2" which connects 2 controllable
ventilator valve "4” to an opening in the leading edge
of the left wing dive fillet «1.” An adjustable exhaust
vent 5" is provided on the left side of the bulkhead
aft of the radio compartment on which the main hydrau-
lic reservoir is mountcd. This vent is accessible from
removable panel "83" (figure 3).

(2) OPERATION.—To open, turn ventilator 7 Ap

until outlet is on top. To close, turn ventilator until
outlet faces down.
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(3) MAINTENANCE.—If ventilator fails to func-
tion, felt seal is misaligned in valve. Remove valve,
disassemble, and cement felt scal to valve base with
syn:hetic rubber cement.

(4) REMOVAL.
(a) Remove dive fillet retainer strip and dive

fillet on left side and panel “146" (figure 373), and
disconnect flexible tube to inlet.

(b) Remove four bolts through base into upper
shear web.

(¢) Remove unit.

25. FURNISHINGS AND MISCELLANEOUS
EQUIPMENT.

2. PILOT’S SEAT. (See figure 374.)

(1) DESCRIPTION.——The pilot’s seat is made
from molded phenolic cloth, Speciﬁcation AN-RR-S-176,
and is mounted above the nose wheel dome on @ remov-
able, welded tubular frame. Armor plate is installed in
the bottom and on the back of the seat. A handle,
located on the right side of the seat, is provided for
height adjustment, and a release for the shoulder har-
ness is placed on the lower lefr-hand side. A shoulder
harness, AC41G8725, and a belt, type B-11, U.S. Army
Speciﬁcation 04-3067, are government-fumished equip-
ment, and are included with the seat assembly.

(2) REMOVAL.

(a) Remove “UJ” bolts attaching silhouette armor
plate to seat support assembly. It is not necessary to
remove armor plate completely when removing pilot’s
seat; howevef, plate should be supported to prevent
damage to lower rubber support mountings. (See figure
374.) . :
(b) Remove four hose clamps 12" (figure 374)
attaching seat frame to support assembly. 7

(¢c) Remove nuts and withdraw pin “7" (figure’
372) from seat support floor bracket.

*(d) Lift seat from airplane.

(3) INSTAI.LATION.-—Re\'erse removal proce-

* dure.

) Note
Replace seat support floor bracket pin on RH
side with nut on forward side of bracket.

5. PYROTECHNIC EQUIPMENT. (See insert "B,”
figure 374.)

(1) DESCRIPTION. — An AN-M-8 pyrotechnic
pistol, Ordnance Drawing 42.44: a pistol holder, type
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10.
1

12.

épare Gunsight Light Bulb (Ref)
Bullet-proof Windshield
Cockpit Heat Contrel Knob
Spot Defroster Tube
Silhouette Armor Plate
Shoulder Strap

Flare Pistol Support

Pilot's, Seat

Fivrst Aid Kit Stowage Box
Map Case

Safety Belt

Pilot's Seat Quick Removal Clamps

B. Aft View, Left-hand

Figure 374 — Fuselage Furnishings
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Section V
Paragraphs 1-3

SECTION V

USEFUL OR MILITARY LOAD INSTALLATION,
WEIGHT AND BALANCE

1. 50 CAL. MACHINE GUN.

4. GENERAL.—The ammunition for each machine
gun is carried in a drawer type tray located beneath each
machine gun. The capacity of each tray is 500 rounds
(165 1b) but normal load is 300 rounds (107 Ib).

b. LOADING. (See figure 376.)—Ammunition load-
ing procedure is indicated on the side of each tray and
is as follows:

(1) Remove tray from airplane.

(2) Place end of ammunition belt in outboard
corner of tray with shell pointing forward.

(3) Feed belt inboard in bottom of tray, then re-
verse direction and lay second layer of belt over first
layer of belt. Continue laying succeeding layers over pre-
ceding layers until desired capacity is reached.

(4) Place loose end of ammunition belt in out-
board corner of tray and install tray in the tracks pro-
vided on the floor of the armament compartment.

(5) Feed loose end of belt through feed chute into
machine gun until first shell clicks into place. (See fig-
ure 376.)

(6) Lock ammunition tray in tracks by turning grip
handle into locking slot. (See figure 348.)

2. 20 MM CANNON.

2. GENERAL.—The ammunition for the cannon is
carried in a drawer type tray mounted on the right-hand
side of the cannon. The tray capacity is 150 rounds
(128 Ib).

b. LOADING. (See figure 376.)

(1) Remove tray cover.

(2) Place end of 20 mm ammunition belt in out-
board corner of tray with shell pointing forward.

(3) Feed belt inboard in bottom of tray, then re-
verse direction and lay second layer of belt over first
layer of belt, Continue laying succeeding layers over
preceding layers until desired capacity is reached.

(4) Place loose end of ammunition belt in out-
board corner of tray and feed belt through ammunition
chute into automatic feed mechanism.

(5) Place cover on tray and lock into position.

3. BOMBS.

a. GENERAL.—An Interstate D-820 bomb shackle is
mounted under the main beam at wing station 48 L&R.

Figure 376 — Machine Gun and Cannon Loading

Fach shackle is capable of supporting one 2000 lb bomb
(maximum capacity).
b. LOADING. (See figure 377.)

(1) Remove lower fairing boot of support. Screws
to replace those on fairing boot will be found in inside
stowage bags. (See Note below and figure 366.)

(2) Open nose and side access doors.

(3) Loosen bomb shackle from support by unscrew-
ing each wing nut as much as required.

(4) Remove fuel line hose and clamps below wing
fitting and cap fitting.
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FITTING AN&668 FITTING 237764
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FITTING 201723
= G 20172

FORK 226675 TS ) D

FITTING 233149

=0y = = e TR ——

SCREW BARREL SCREW SLEEVE BARREL  SLEEVE
‘ 199555 199556 B E 199554 199556
N.UT AN315-3R
. —
BARREL SLEEVE STUD 198357 SLEEVE BARREL YOKE RA2500 BALL
198358 198360 . 198360 198358 RA1862

BUSHING  NICOPRESS OVAL
AN111-6 SLEEVE 28-6-X

BALL YOKE RA2482
RA1862 =

FIVE FULL
TUCK SPLICE
SERVE WITH 4-CORD LINEN THREAD
APPLY TWO COATS OF SHELLAC TO SERVING

BUSHING  NICOPRESS OVAL FITTING 226129
221849 SLEEVE 28-3-M

i | =3 )

ANCHOR FITTING

L -
i ) —— 233295
. STOP 226140 . @' ———W

STOP NUT SLEEVE
226963 AN316-4R 226964

G H—a 71 w7

FORK 226156 BARREL AN155.46 FITTING AN669 -6

Figure 380 — Cable Fittings

RESTRICTED 521



RESTRICTED
AN 01-75FF-2

FUEL SYSTEM
Preflight
Check quantities of fuel in all tanks. Fill if necessary
and enter the quantities on the Flight Report, Form No.
1A. Fill the fuel tanks with 1004 octane fuel, Specifica-
tion AN-F-29 or AN-F-28. Specification AN-VV-F-781,

Amendment 5, may also be used.

Note
Each time a fuel tank is to be filled, drain all
strainers and tank drains to remove any accu-

mulation of foreign matter or water in the

sumps. Resafety all drain cocks properly.

el S 1 W " =

Figure 383 — Fuel Drains, Lower Fusel';ge; P-38L-1

CAUTION
Inspect the reserve fuel tank vent line for
proper installation and tightness of connecting
fittings. (This line is located under the oii tank
filler cap access door and can be conveniently
inspected when checking or replenishing che oil
supply.)

Section X
Fuel System

CAUTION
Connect and thoroughly ground the airplane
and the refueling tank.

e o

CAUTION: ALWAYS GROUND FILLER HOSE OR CONTAINER

Figure 384 — Ground Plug

WING TANK SOLENOID VALVE.—If rough engine
operation is noted, and if the outer wing tanks are
empty and the engine pump only is drawing fuel from
the main tanks, inspect outer wing tank solenoid shut-off
valve for air leakage into the main fuel system. The
condition is not experienced with the main boost pump
“ON.” Refer to Section 1V, paragraph 16 i

CAUTION
Resafety drain cocks before flight.

TANK SELECTOR VALVES.—Turn valves through all
tank positions to check for binding. Check sway braces
of 300-gallon droppable tanks, if installed, for proper
adjustment (braces should be secure but not tightened
to the extent of stressing rods).

PRIMER.—Inspect fuel system primer for leaks when
locked in the "OFE" position with the right-hand booster
pump “ON.”
Daily

Inspect all clamps and brackets which support tubes for
cracks, security, and anchorage, fuel lines for signs of
wear due to vibration or chafing, fuel boost pump for
leaks, and all overflow or drain lines for security of
mounting, kinks, breaks, or StOPpage, and extension be-
yond the cowling. (This is necessary to avoid the col-
lection of fuel vapors inside the cowling and fuselage.)
Remove and clean all fuel strainers and inspect them
for breaks or tears.
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‘Check radiators, expansion tanks, and hose connections

for leaks, particularly at radiator cores and in area of
welds. Check system drain plugs for tightness and
safetying.

Drain and flush the coolant system. Fill with fresh
ethylene glycol, Specification AN-E-2. (See Section IV,
paragraph 14 a (3).)

Remove control valve hydraulic oil filter located in hy-
draulic pressure line between shut-off valve (item
“AC,” figure 206) and control valve (item “AA,” figure
206). Disassemble filter (see Section IV, paragraph 19 f
(3) ), and remove filter element. Clean element thor-
oughly with kerosene or white unleaded gasoline.

Inspect‘ element carefully to see that it is not broken
or damaged. Replace if damaged.

100-120 Hour Inspection
PRESSURE RELIEF VALVE.—Remove scum, foam,
and gum deposits from coolant expansion tank pressure-
relief-valve by flushing with clean hot water. Force a
small stream of water (no wider than an ordinary
pencil) through the valve in both directions.

CAUTION
Subjecting valve to high water pressure may
damage the valve aneroid.

Engine Overhaul
TEMPERATURE CONTROL VALVE.—Remove, dis-
assemble, clean and inspect coolant temperature control
valve. See Section 1V, paragraph 19 f (2).

ENGINE VALVES

Inspection
Inspect and readjust at first S-hour and every 200-hour
inspection thereafter: all rocker arm bracket stud nuts
and all valve tappet clearance.

Refer to Section IV, paragraph 8 f (2).

200-240 Hour Inspection

Inspect and adjust valve mechanism. Check for broken
springs. Check for condition of cylinder head cover
gaskets. (On cold engine 10° to 30°C (50° to 100°F)),
intake valve should be set to a clearance of .015 inch and
the exhaust valve to a clearance of .020 inch.) While
valve covers are removed, inspect distributor shaft upper
ball bearings for excessive wear or side motion of the
bearing in the housing. If this condition is evidenr, refer
to T.O. 02-5A-39 for detailed service information.

MANIFOLDS AND

TURBOSUPERCHARGERS
Preflight
SUPERCHARGER WASTEGATE.—Check the opera-
tion by placing batrery switch to “ON" and operating
wastegate to see if it completely opens and closes.

Section X
Manifolds and Turbosuperchargers

SUPERCHARGER REGULATOR SENSING LINE.—
Open drain cock in each forward boom wheel well to
remove moisture from supercharger regulator sensing
line. Check for leaks and loose or broken fittings. (See
figure 389.)

. ; C-2 TURBOSUPERCHARGER )%
igi  REGULATOR (p-38) 20) E
PILRIGHT HAND INsTAUATION |3

e el
e T e T ‘;;

. WHEEL WELL-TOP P
TR, RUENInC A Rl

Figure 389 — Turbosupercharger Regulator
Sensing Line

Daily
Inspect supercharger air intake filter for contamination.
Remove and clean in solvent if dirty. After cleaning,
spray with lubricating oil, Specification AN-VV-0-446,
and drain for two hours. Inspect security of attachment
of blast tubes. Inspect exhaust system for general condi-
tion, evidence of cracks, security of actachment, missing
or broken bolts, pulled or loose studs, blown gaskets,
and cracked exhaust flanges. )

EXCLUDER PLUGS.—When operating in arid or arctic
regions, install air intake and exhaust stack plugs as
soon as possible after engine stops. (See Section III,
paragraph 2 g.)

TURBOSUPERCHARGER CLEARANCES.—Check as
shown in figure 390.

Check for 344-inch clearance between wheel and deflector
ring.

TURBOSUPERCHARGER.—Check for broken bolts.
See Section IV, paragraph 17 ¢ (2).

Inspect for warpage of deflector ring. Replace deflector
ring if warpage has seriously distorted the nozzlebox or
nozzlebox diaphragm. Inspect weld around base of de-
flector ring and nozzlebox. Inspect deflector ring for
cracks and gouges. (Cracks or gouges will not be cause
for replacement unless the ring is split or ruptured.)

TURBINE BUCKETS.—If any bucket is stretched to
the point that the band does not have the support of the
adjacent bucket, replace the supercharger. Minor elonga-
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Figure 390 — B Type Turbosupercharger
Service Inspection Clearances

tion of buckets due to initial stretch is not a cause for
alarm. Replace the supercharger if there are cracks of
any nature in buckets or wheels.

NOZZLE BOX.—Check for ballooning. This is evi-
denced by a rising of the metal berween stays. Look for
cracks and cupping near welds in area of stays.

WASTEGATE SYSTEM.—Inspect to determine that

it works freely. Control arm clevis nut should not be

] ‘ tight. Apply penetrating oil to wastegate operating parts.
i

=

. In case of wastegate warpage, disassemble and straighten
gate and shaft. Dress shaft ends to remove deposits.
‘Replace wastegate assembly if this does not give freedom
‘1] of operation. :
Check spindle linkage (indicated by arrow, figure 391)
for seizure, as rapid corrosion at this point due to
exhaust gases may result in the binding of the control,
I with resultant loss of control of turbo-specd and mani-
| fold pressure. Lubricate if necessary.

| EXHAUST MANIFOLD PACKING CLAMPS.—Pack-
ing clamps should be adjusted and maintained not tighter
than just snug when cold, thus allowing for expansion of

the manifold joints when hot.

540

PERMANENT
LEVELING

25-30 Hour Inspection

C-2 TURBOSUPERCHARGER REGULATOR.—Inspect
for security: all mounting bolts on the regulator control
box-and overspeed generator, all pressure connections
berween the regulator control box and the point where
the pressurc-sensing line connects to the turbosuper-
charger compressor discharge duct, and all mechanical
linkages between the cockpit and the regulator control
box and between the regulator control box and the waste
gate. See Section IV, paragraph 10 b (2).

Inspect the elcctric wiring from the airplane power sup-
ply to the regulator control box and the overspeed gen-
erator for chafing, the disconnect plug on the overspeed
generator for loose wires and for tight mechanical junc-
tion of the two parts of the connector, and the flexible
cable that connects the turbosupercharger oil pump to
the overspeed generator for tight fittings.
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Figure 391 — Turbosupercharger Waste Gate

3 Note
Close and safety drain cock before engine

is run.

AIR INTAKE SCOOP, AIR FILTER, AND BUTTER-
FLY VALVE.—Inspect securicy of mounting and con-
trol attachment.

EXHAUST SYSTEM.—Inspect system for cracks and
small holes. Check packing and clamps in system. For
torque values, see figure 191.

INTERCOOLER.—Check duct hose connections for se-
curity and tightness, and for signs of deterioration of
neoprene as evidenced by hardening or cracking. Re-
move grease and dirt from jack shaft. Inspect intercooler
core for cracks.

SUPERCHARGER OIL TANK.—Check tank bond
strap to ascertain that it has sufficient clearance of adja-
cent tubing.

50-60 Hour Inspection
C-2 TURBOSUPERCHARGER REGULATOR.—Inspect
wastegate-drive mechanism for evidence of binding.

Check linkage berween the regulator control box and .

the cockpit for proper relation of cockpit lever position
and the gap under the calibrating nut on the control box.
See figure 118,

TURBOSUPERCHARGER.—Inspect all lines for evi-
dence of deterioration and test all control lines and
connections for tightness. Inspect for cracks in the
sheet-metal parts of the exhaust manifold and the nozzle
box. Inspect wastegate control push-pull rod clevis for
evidence of corrosion. '

Propellers and Accessories

Draw off a small amount of oil from the turbosuper-
charger supply tank and inspect for dirt or sediment.
If the oil contains sediment which will damage high-
speed bearings, drain, flush, and refill with clean oil.
(If oil remains clean, it may continue to be used in-
definitely or until necessary to change grade.)

INTERCOOLER FLAP ACTUATOR GEAR BOX.—
Pack gear box with grease, Specification AN-G-10,
through zerk fitting on lower part of housing casting.
Fill box until grease squeezes out of vent hole at top of
casting.

INTERCOOLER FLAP ASSEMBLY.—Check for the
following: cracks, especially at attachment of actuating
unit; full travel (flap should open 514 (== 14) inches;
security of attachment.

A-2 MANIFOLD PRESSURE REGULATOR.—Check
manifold pressure regulator for proper mounting, se-
curity of attachment, and proper attachment of oil

__pressure lines, and oil drain lines. Inspect for excessive
oil leakage at the servo piston rod. Replace unit if oil

leakage is excessive.

Note
A small amount of oil seepage at the jervo
piston rod may occur; however, the leakage
should not exceed one drop per minute at
normal temperature of 71 degrees C (160 de-
grees F) and normal pressure of 50 Ib/sq in.

200-240 Hour Inspection

C-2 TURBOSUPERCHARGER REGULATOR.—Check
overspeed generator for bearing friction by removing
the cable housing nut and rotating the drive shaft key
by hand. (Key should rotate freely without any evidence
of binding or bearing friction.),

Normal Engine Overhaul

500-600 Hour Inspection

C-2 TURBOSUPERCHARGER REGULATOR. — Re-
move regulator control box and overspeed generator and
send to repair depot for overhaul.

TURBOSUPERCHARGERS.—Remove and send to
depot for overhaul.

PROPELLERS AND ACCESSORIES
Preflight

For operational check, refer to Section III, paragraph
2 g, and Pilot’s Flight Operating Instructions, T.O.

01-75-1.
Daily
Check propeller for proper installation; spinners, bolts,
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100-120 Hour Inspection

BULKHEAD ASSEMBLY, FRONT COWLING.—In-
spect bulkhead forward of reduction gear housing for
cracks, and if cracks are found, stop-drill and weld or
replace bulkhead.

CYLINDER HOLD-DOWN NUTS.—While the engine

\Id, tighten nuts as follows: Loosen one nut at a time
«_< bring it in contact with the boss without loading
the stud. Tighten by turning through 90 to 110 degrees.
Cotter each nut after final tightening. Tighten exhaust
flange nuts.

Engine Overhaul Inspection

GENERAL.—Change and overhaul engines after 480
hours (= 20 percent) running time unless required
sooner by malfunctioning or failure of an engine part.
At engine change periods when replacements are avail-
able, replace all accessory pumps (except those with less
than 100 hours service since last overhaul). This includes
electric- and engine-driven units.

If general information on ground and flight testing of
“mewly-installed engines is desired, refer to T.O. 02-1-4A.

COCKPIT
Daily

Inspect windshield for cracks, chips, discoloration, and
security of attachment. Inspect plexiglas for cracks,
scratches, and presence of gritty marter that will cause
scratches.

After Flight
Inspect pilot’s relief tube. Clean if necessary.

i 25-30 Hour Inspection
Inspect pilot’s seat for security of attachment (including
supports and brackets), for condition, and for function-

ing of adjusting mechanism. Check plexiglas for tears
and cracks around bolts and screws. Check condition
and operating mechanism of side canopy, of top hatch
release and inspect hinges for freedom from binding.
Check security of aft canopy support strut, clamps, and
center support assembly. Inspect pilot's relief tube for
kinks or breaks. Be sure it is coiled under the seat
properly and is easily available. Inspect security of
linen patches and cockpit seals.

50-60 Hour Inspection

Inspect condition of emergency hatch release mechanism
cables, clean where they pass over pulleys, and cover
them with rust-preventive compound, Specification AN-
C-52, type 2. Check security of emergency hatch hinge.
Check date safety belt was last tested, and if over the
time limit for the type B-11 belt, remove and test the
belt, or replace by one tested within the specified time
period.

100-120 Hour Inspection
SIDE CANOPY.—Inspect the operating cables, clean,

. and cover with rust-preventive, Specification AN-C-52,

type 2. Inspect operating mechanism of side canopy for
wear, damage, and proper functioning.

Annual Inspection
SAFETY BELTS.—Remove and weight-test the safety
belts on January 1 of each year.

FLIGHT CONTROL MECHANISM
Preflight
AILERONS.—Operate ailerons through their full travel
2 number of times. Perform operation with engines run-
ning and aileron boosters “ON.” (If there is any dirt or
meral particles in the booster cylinder or control valve
they will jam the valve during operation and thus be
discovered prior to takeoff.) '

25-30 Hour Inspection

Inspect all turnbuckles, pulleys, guides, fair-leads,
brackets, fittings, push-pull rods, and horns for proper
attachment, general condition, and safery. Check cables,
push-pull rods, and horns to be sure they are not chafing
structural members or installations. Check cables for
proper tension (first 25-, subsequent 100-hour). (Refer
to Section IV, paragraph 4.)

Wipe all accessible parts clean (except the cables and
fair-leads). Control cables that are found to be frayed
(individual wires broken) will be considered serviceable
unless there are more than six broken wires in any one-
inch length of the cable. Carefully note the number of
broken wires, particularly where the cables pass over
pulleys or guides. Inspect for broken, loose, or mis-
aligned pulleys. If lost mortion exists in any control
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DEAD CENTER OF
AC

TO TEST ADJUSTMENT
FOR BREAK-OVER-CENTER:

1. Secure one end of a five-foot string in

the nose wheel well.

2.  Run the string over the top of the spacer
on the torque tube “C.”

3. Hold the string so that it just touches
the lower edge of the head in the strut

attachment bolt “A.”

4. The string must be = Y-inch of touch-
ing the outside circumference of head of

the drag strut pivot bolt “B.”
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Figure 396 — Nose Landing Gear Adjustment
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A. RETRACTED

B. EXTENDED

Figure 400 — Main Landing Gear Adjustment

Daily
Inspect for general condition of struts, braces, drag
links, and retracting mechanism. Check thoroughly all
welds on struts for cracks.

Wipe clean all accessible portions of the wheel well,
wheel well door, and actuating mechanism of the land-
ing gear doors. Inspect the shock strut and axle hub for
fluid leaks. Wipe shock strut pistons with 2 cloth satu-
rated with hydraulic fluid, Specification AN-VV-0-366.

BRAKE LINES.—Check hydraulic and brake lines for
leakage and security of mounting. Carefully inspect the
flexible hose lines for aging, brittleness, ruptures, and
leaks.

25-30 Hour Inspection
Lubricate the landing gear as outlined in figure 33.

Inspect shock struts, braces, fittings and welded joints
for cracks, bends, security, and condition of attachment
fittings.

SHOCK STRUT.—Release shock strut air pressure by
removing air valve body and see that fluid level is even
with filler hole; conduct maintenance repair if neces-
sary, as outlined in Section IV, paragraph 5 & (2). Add
fluid, Specification AN-VV-0-366, install air valve body,
and inflate strut. :

50-60 Hour Inspection
LANDING GEAR WARNING CIRCUIT. — Inspect
condition. Check for faulty switches, see Section” IV,
paragraph 20 g (2). .
Check function of gear as explained in the following
paragraphs:

IMPORTANT
Always check DOWN position first on main
landing gears, as drag strut adjustment with
gear down does not change the UP adjustment
nearly so much as adjustment of the drag strut
with gear UP changes the DOWN adjustment.

With gear in UP position:
Check clearance berween gear and lines. Clearance must
be 1 inch.

Check the distance up lock extends into axle. (See figure
399.) Put putty in axle, run gear up; with gear locked,
pull down on gear, then lower gear and measure impres-
sion in purty. If adjustment is incorrect, remove the two
bolts holding lock latch pin in up lock groove. Turn
up lock pin clockwise to reduce “bite” of pin, counter-
clockwise to increase “bite.”
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Figure 40] — Dive Fillet Clearance

50-60 Hour Inspection

Inspect for elongated bolt holes and tightness of bolts.
Inspect for corrosion. Inspect interior of wheel wells for
general condition; loose or missing bolts, nuts, screws,
rivets, cotters, or safeties; evidence of interference. In-
spect wheel well doors for proper closing and security
of linen patches over lightening holes. Inspect security
of attaching bolts around aft canopy and inspect plexi-
glas for tears or cracks. Inspect security and condition
of tie-down straps in the baggage compartment. When
inspection plates are removed, examine the condition of
the fibre stop nuts.

100-120 Hour Inspection
Check tension of main landing gear door control cables
as per Section 1V, paragraph 3 ¢ (2).

NIGHT FLYING EQUIPMENT
Preflight
Check the operation of the position, cockpit, landing,
and recognition lights.

OXYGEN EQUIPMENT

Preflight
Check for sufficient oxygen as indicated by a pressure of
400 Ib/sq in. to 425 Ib/sq in. immediately after recharg-
ing.
Note

Before filling oxygen system, thoroughly clean

all dirt, oil, and grease from the filler box.

Filler couplers without cover box must be

very carefully cleaned before being used. After

filling bottles, pressure may drop as much as

30 Ib/sq in., as oxygen becomes heated during

. Section X
Oxygen Equipment

Figure 402 — Oxygen Filler Valve and
British Adapter

filling and later cools. This pressure drop does
not necessarily indicate a leak. After attaching
filling cylinder to system line, open regulator
valve on cylinder slowly until a pressure of
approximately 425 lb/sq in. is registered on
the gage. Do not charge the system to a pres-
sure in excess of 450 Ib/sq in.

WARNING

Take every precaution when using oxygen
equipment to prevent contamination with oil
or grease. Fire or explosion will result when
slight traces of oil or grease come in contact
with oxygen under pressure. Make sure that all
lines, instruments, clothing, ‘and other items
are free from oil, grease, and other foreign
matter.

Check demand regulator for completeness and proper
operation. With AUTO-MIX and EMERGENCY
VALVE in “OFF” position, depress the diaphragm,
accessible through the hole in the cover.

CAUTION
Do not use any sharp-pointed instrument to
depress the diaphragm.

A noticeable stream of oxygen should pass through
the elbow indicating that the oxygen is flowing freely.
Release the button and open the EMERGENCY valve
to ascertain that it is in operating condition. Breathe
through mask with regulator emergency control and
AUTO-MIX control “OFF"” to ascertain that flow indi-
cator is operating correctly. Check for sufficent oxygen
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