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SECTION |

DESCRIPTION, DIMENSIONS, AND
LEADING PARTICULARS

1. DESCRIPTION.

The P-38L airplane is an all-metal, mid-wing, single-
seater monoplane.

Each airplane is powered with two Allison liquid-
cooled engines, which are fitted with Curtiss electric full-
feathering: propellers. Twin booms, extending aft from
the engine nacelles, support the tail unit. Exposed skin
is butt-jointed and flush-riveted. The wing, which con-
sists of the center section and two outer wing panels, is
of the full cantilever stressed-skin type. The gondola-
type fuselage extends forward from the trailing edge of
the center section at the plane of symmetry. A handhole
on the aft left side, and a retractable ladder at the aft
end of the fuselage, permit mounting the center section,
from which access to the cockpit is gained by opening
the hinged portjon of the cockpit enclosure.

The fully-retractable tricycle-type landing gear is
made of three units, consisting of a strut, axle, and
wheel. When retracted the landing gear units are en-
closed in each wheel well by flush, automatically-operated
doors. A conventional control column and handwheel
operate the ailerons and elevator, while the rudders are
actuated by pedals which also incorporate the brake
actuating mechanism. Adjustable trim tabs are manually
controlled from the cockpit.

Mounted in the nose section of the fuselage of the

airplane is the armament equipment which consists of -

four .50-caliber machine guns and one 20-mm cannon
controlled by button and trigger switch on the con-
trol wheel in the cockpit. A gun camera is located in
the left-hand drop tank fairing.

Fuselage and wing stations are shown in figures 3, 4,
and 5.

2. DIMENSIONS.

For principal overall dimensions of the airplane, see
figure 2.

-

3. LEADING PARTICULARS.
Airplane designation by Army Air Forces: P-38L-1.

4. PRINCIPAL DIMENSIONS.—Airplane in level
flight position unless otherwise stated. {Lockheed Ref.
197349.)

GENERAL.

Span
Length (overall)

Height (overall at rest:
mak. propeller ht.)

WINGS -

. Airfoil Section, Root
Airfoil Section, Tip
Chord at Root

Chord near Tip (24 ft. 1 in.
from center line)

_Incidence .

face of main beam)

-» . . Sweepback at Station 0 i

STABILIZER

Span .
Maximum Chord
Incidence -
Dihedral

FUSELAGE

- Width (maximum)
Height (maximum)

i Length 5

b. AREAS.

Wings (less Ailerons)
Wings (with Flaps
extended)

Ailerons (total)

Flaps (total)
Stabilizer (including Elevator)
_Elevator (including Tab)
Elevator Trim Tab

Fins (total)

Section |

Paragraphs 1-3

52 ft. 0 in.
37 ft- 915/16 iﬂ.

12 ft. 1014 in.

N.A.C.A. 23016
N.A.C.A. 4412
9 ft. 9 in.

3 ft. 6 in.
. 42 degrees
Dihedral (measured on top S e

50 40’

-5° 11,317

oo~

21 ft. 9 in.
3 ft. 9 in.
0 degrees’
0 degrees

3 ft. 2 in.
6 ft. 14 in.
19 ft. 8 in.

303.06 sq. ft.

369.26 sq. ft.
25.44 sq. ft.

© 42.60 sq. ‘.

78.54 sq. ft.
24.55 sq. fr.

1,73 sq..ft.
27.42 sq. ft.

Rudders (total including Tabs) 21.36 sq. f.

Rudder Trim Tabs (total)

RESTRICTED

2.74 sq. ft.




Section | RESTRICTED
AN 01-75FF-2

e A

e

o -
"

pATEY O BOINT =
NTEVID <

FLS REF it .
: — tw pwb 2OSEW

hdFlHET LI%E
\ .I_Z

| e

static essrg
COMP._&7032
EXT 7B 785 § 5:OCk STRUT . S ~ e
LY ¥F e " e o
[} S T eyy et f 2 oy GROUND LINE [STATIC)
1] T gt be e ———— e
B e i
] _"‘ w T _‘_\ ! -'!.-_-l-
STATIC 11,600 —— T L L LEa L
FLAT 7 .GBO ]
ROTELY: . I TR | NOTZ 2:
AT 76! | ALL DIMENSIONS REFERRING TO
% oA -5 2
1 e e o *I15 COUNTER
AND ARE MEASURED HORIZONTALLY THL T 5 _\i ___'_2,;“ ARE ROTATED r1¥ © Aﬁm
DIKFSAAL ANGLE IS MEASURED AT Twf [ 1 2'= S CLOCKWISE OF VERTICAL
BASIGC CHORD PLANE &ND DOES NOT | 1 Sl . HORIZONTAL RESPECTIVELY.
INGLUDE INCIDENGE THE WING 1S BUILT S s _\—E'-"“’
WITH 5°40° DIMEDRAL ANG THEN ROTETED s l
ABOUT THE INTERSECTION POINT OF Twd & vLinENCE C° | G BOOM
¢ MAIN BEAM AND THE WING CHORD i .
LINE AT THE ¢ OF THE SHIP UNTIL T REQT CHQRD NT WAGA :
MICIDENCE IS OBTAINED ‘\ 2300 bi?f-n DF ROTA- 1l
=y b o 113 2* INC! I
4 .\ w1 353 C B Fus RE‘ : | =
: WINE AT U5 STA L i e

B ..,\ \ € OF MAIN BEAM AT
| WING JOINT AT STa 115 35% C. STRAIGHT LINE

* A\ILERON TAB REMOVED'
LF 44-23559 R SUBSEQUENT

L I AT FUS.STA.130.5! I Z
22 _A30VE THRUST LINE 5 -

: —
5=-40' CHORD LINE 3oissg
1

i
) SIATIC 545 \-Fus. REF. LINE
2 100 e

EXT__ 62000

Figure 2 — General Arrangement
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g. TANK CAPACITIES

Gallons Each Tank Normal 1st Alternate 2nd Alternate
FUEL U.S.  Imp. 1.S. Imp. 1:S. Imp. U.S. Imp.
INatal (20 e e, 93 77.4 186 154.9 186 154.9 186 154.9
Reserve [(2) Lot cvnininsa 60 50 120 100 120 100 120 100
Droppable (2)1 ja..ceobir oo 1G5 137.4 330 274.8
Droppable ((2) ol wudo. 300 250 600 500
Quter Wing (2) imiaresss o 55 45.8 110 91.6 110 921.6 110 91.6
TOTAL 416 346.5 746 621.3 1016 846.5
OIL
Tagk ()5 L0 13 10.8 825 6.8

Expansion space (109) 1.5 U.S. gallons.

|

g7-3/4{ 105

206-3/8 236

0 19 36-7/8 | 6366 | 126-3/32|145.9/16 175
= 7}-7[31 29 46-5/16 75 95 ns 135 162-1/4 192-1[4 220
A MAIN BEAM _ :
@ CENTER SECTION : -
LOOKING AFT
18. Instruments 90. Surface Cbdntrols

70. Shell Ejection
71. Shell Ejection
72. Nose Landing Gear Fulerum Pin
74. Shell Ejection :

75. Plumbing and Electrical

76. Plumbing and Electrical

77. Instruments

79. Window Mechanism (RH Only)
80. Control Cables and Plumbing
82. Fuel Sump, Straoiners and Valves
84. Flap Motor

85. Lodder Mechanism

86. Plumbing and Controls

87. Plumbing and Conirols

88. Reserve Fuel Gage:/: i~
89.. Surface Controls ~.f:

PR R

-

Hand Hole and Hydraulic Tank Filler Well

94. Main Hydraulic Reservoir

119. Surface Control Cables .

121. Surface Control Cables

122. Surface Control Cables i

123. Surface Control Cables =

124, Control Pulleys

132. Nose Camera Door

133. Shell Ejection

134. Shell Ejection

142. Camera Access Door

146. Window Mechanism (LH Only) and «
-Bomb Cegntrol

149. Hand Hold Hydraulic Tank Sight Gage

153. Auxiliary Fuel Pump.

\ Figure 3 — Fuselage Station Locations ond Removable Panels
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420 453-15/16
430

401
*
393 | 410

' 376
220 250 114 295 N3 334 385 185 \
*
§7-1/2 155-1/4 184
05 235 265 |282 | 304| 325 | 345
44-1/n 102 | oo 2\ \ \ \ \ l l \ 3‘\‘
‘ s - =
-/T ) = = \
1 — T = = ==
102, 110
na, 18
f e 101, 109,
l / \\ 12, 15
] [ ]
3 / / 100, 108,
\( — m, 14
DIE®|E

-

e
156 5.9 45 58 49 ; 82 ] b4 7 &5 @ @ @

INBOARD WEB
(EXCEPT AS NOTED)

G
LS

Main LG Fulerum Pin (Both Sides Each Boom) 49. Coolant Tube (Qutboard Web)

46.
49. Radiator Flap Cylinder 100. Coolant Scoop (LH Boom Outboard)
50. Baggage (LH Side Right Boom) ' 101. Radiator Shroud (LH Boom Qutboard)
51. Batteries (LH Boom Ou?bourd) ) 102. Radiator Flap (LH Boom Outbeard)

53. Empennage Controls . 103. Tab Actuating Unit

54, Tab Actuating Unit (LH Side Each Fin) 108. Coolant Scoop (LH Boom Inboard)
55. Elevator Pulleys (LH Side Each Fin) 109. Radiator Shroud (LH Boom Inboard) *
56. Elevator Pulleys: : 110. Radiator Flap (LH Boom Inboard)

58. Supercharger Oil : 111. Coolant Scoop (RH Boom Outbodrd)
-59. Starter Extension (RH Side Both Nacelles) 112. Radiator Shroud (RH Boom Qutboard)
62. Coolant Tube 3t 173. Radiator Flap (RH Boom Outboard)

63. Coolant Tube and Empennage ; 114, Coolant Scoop (RH Boom Inboard)

. Surface Controls M 115. Radiator Shroud (RH Boom Inboard)

4. 116. Radiator Flap (RH Boom Inboard)

65. Coolant Tube and Tab Cable .. % - 125. Position Light (lnbonrd side of Each Fin)
66. Coolant Tube c:nd Tab Cable : : 150. Uplock Inspection Covers (Inboard Web)
&7. Coolant Tube (Outboard Web) Ty 156. Ground Heater Duct

48. Coolant Tube (Outboard Web) — ' -

use NAS205-6 screws only

Figure 4 — Boom Station Locations and Removable Panels .
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O?OD

AW mm e e www.

LH BOTTOM
SYMMETRICAL ABOUT ¢ :
(EXCEPT AS NOTED) v
2. Aileron Counter Weight 28. Flap Cables
3. Aileron Push-pull Tube 30. Flap Cables and Pulleys
4. Aileron Booster Mechanism 34. Rudder Tab Stop
5. Aileron Cable 35. Elevator Tab Stop (LH Only) -
7. Wing Joint 36. Elevator Tab Actuating Mechanism
8. Fuel Tank Inspection 37. Empennage Control Cables
9. Fuel Tank Inspection - 38. Wing Pins
10. Fuel Drain 39. Flap Cables
11.  Wing Tank Booster Pump 40. Flap Cables
12. Euel Drain ) 44, Wing Pins e
13. Coolant Filler Cap (RH Side . _ 57. Tab Cable Turnbuckle (LH Only)
Both Nacelles) 92. Oil Cooler Drain
15. Engine Oil — use grade 1120 . 126. Leading Edge Attachment Bolt
16. Wing Joint . 127. Engine Mount Bolt
17. Flap Cables 128. Engine Mount Fitting and Plumbing
19. Flap Cables 129. Oil Cooler Drain
20. Flap Cables 130. Engine Control Cables
21. Lift Lug 138. Fairing
23. Coolant Tube Joint 139. Fairing
24. Lift Lug 141. Fillet Junction Box
25. Flap Cables 157. Fuel Pump Adjustment
26. Flop Cables 159. Electric Dive Flaps

Figure 5 — Wing and Stabilizer Station Locations and Removable Panels
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Paragraph 1

SECTION 11
SHIPMENT AND ERECTION PR_OCEDURE

1. DISMANTLING AND PREPARATION FOR
SHIPMENT.

This section describes in derail the preparation of the
airplane for overseas shipment. As the type of vessel
upon which the airplane is to be shipped is unknown,
only typical layouts may be illustrated. It is preferable
to ship the airplane with the alighting gears retracted,
but if not practicable, the wheel wells must be sealed

carefully.
Materials used in the preparation of the airplane for
shipment are specified in paragraph 1, p, of this section.
2. CARE OF AIRPLANE WHILE WAITING TO
Y BE PROCESSED FOR SHIPMENT.
(1) Dilute engine oil when necessary.
(2) Bring airplane log up to date.
(3) Disperse airplanes on the air base for safety
and convenience,
(4) Moor and chock airplanes as per Section III,
par. 2, 4.
(5) Turn off all switches.
(6) Securely lock control surfaces.
(7) Lock cockpit hatch and windows.
(8) Cover pitot mast.
(9) Install supercharger, cockpit, and
covers.
(10) Treat all armament for overseas shipment as
soon as possible.
(11) Correct all mechanical defects.
(12) Note and fill all shortages.
(13) Pull propeller through two complete revolu-
tions daily.

(14) After seventh day of temporary storage, run
up engines on unleaded gasoline for at least fifteen
minutes.

engine

(15) Treat airplane engines and superchargers with
Mixture 1 by tenth day of temporary storage.

(16) Run flaps through one cycle daily to prevent
corrosion of moving parts.
». FINAL RUN-UP PROCEDURE.
(1) Run engine until definite rise in oil tempera-

ture is noted.

(2) Stop engine.
(3) Remove all Dzus-fastened engine cowling.
(4) Drain oil tanks and radiators.

(5) Pour five gallons of Mixture 1 into the oil
tanks of each engine.

Note
See “Materials,” paragraph b, (6), following.

(6) Run engines at approximately 1000 to 1200
rom for fifteen minutes on unleaded gasoline of not
less than 73 octane. Do not exceed 20 in. Hg. manifold
pressure absolute.

(7) Maintain the oil temperature at an inlet tem-
perature of 65° to 85° C (149° to 185° F).

(8) Stop the engine by moving the mixture con-
trols to CUT-OFF position and moving throules for-
ward slowly. After propellers have stopped turning cut
off ignition switches and master switch. :

(9) Remove mixture temperature test plug directly

below carburetor discharge nozzle. Spray Mixture 1
through opening onto impeller and housing.

CAUTION
Do not attempt to introduce any oil into
induction system through the air stacks. Oil
admitted in this manner will enter the car-
buretor air chambers causing damage to the
carburetor diaphragms and affect its metering
characteristics.

(10) Remove cowl formers on top of engines 0
permit rémoval of cylinder head covers.

(11) Remove cylinder head covers and spark plugs.

CAUTION
Remove the cylinder-head-covers and spark
plugs within tweaty minutes after the engines
are stopped to prevent condensation of vapors
within the engine.

(12) Remove oil drain plugs from the rear of

the oil pan.
(13) Remove panel 82. (
strainers to drain system com

booster pumps.
(14) Drain Mixture 1 from four oil radiators.

See figure 3.) Open fuel
pletely. Operate electric

(15) Drain Mixwure 1 from oil tanks.

RESTRICTED
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= DA
(FCRGUE_ARMS BLOCK)

Figure 15— Torque Arms Lock, Nose Gear

(3) Remove main gear and nose gear fulcrum nuts
and install shipping fictings and eye bolts for lashing
purposes. (See figures 18 and 19.)

(4) Fair in nose gear and main gear wheel wells
with plywood to0 exclude the entrance of moisture.

(5) When airplane is in stowage position og flight
deck, jack airplane by placing 2 heavy steel bar, approxi-
mately seven ft. long, and strong enough to support 6900
Ib. at ceater point under axle, as close to the wheel
as possible, and use 3 jack at each end of this bar.

(6) Place shipping stand under axle and lower
airplane. This stand is to be constructed of steel and is
to be high enough so chat the tire clears the deck by at
least one inch. Insert 2 piece of jute saturated with
AN-C-52, type 1, berween the stand and the axle. (See
figure 20.)

(7) Install axle lock “F” (figure 20).
(8) Secure landing gear shipping stands to the
deck:. -

_ (?) Bolt a piece of angle iron, with holes drilled in
it at incervals of 12 inches to both main gear stands,
fore and aft, and secure to flight deck.

(10) Place wheel chocks fore and aft of wheels and
secure to shipping stands.

(11) Brush portion of landing gears, extending
below wheel wells with 2 protective coating of AN-C-52,
type 2, grade A. '

RESTRICTED
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(12) Enclose landing gears, including wheels, in
a canvas sack which extends up inside of wheel wells
at least 4 in. Brush thesc sacks with AN-C-52, type 1
to further waterproof them.

(13) Lash airplanes from fulcrum eye bolts 0
lashing rings on deck. Make lashing rod tight.

Note

This type of shipment is recommended only
when the flight deck is at least 25 ft. above the
water line.

Coat all shipping irons with AN-C-52, type
2, grade A, where they come into direct con-
tact with the airplane.

See drawing of landing gear shipping stand
for instructions on unloading airplane from
stand. (See figure 20.)

b MATERIALS USED IN THE PREPARATION
OF AIRCRAFT FOR EXPORT; SPECIFICA-
TIONS THEY MUST MEET; AND
WHERE THEY CAN BE PROCURED.

(1) Three and one-half inch webbing in rolls. This
comes 72 yards to the roll and can be purchased at
almost any industrial center.

(2) Shredded paper for packing small parts in
boxes.

(3) Thirty-five pounds smooth roofing paper for
roofing wing boxes. These boxes are boarded tight and
lined with 20-20-20 car lining paper.

(4) A quantity of water-proof tape, industrial
tape in various sizes. Tape must conform to Specifica-
tion AN-T-12.

(5) Corrosion preventive compound. (External
engine spray.)

SPECIFICATIONS
Grade 1120 aviation lubricating oil conforming t0
Speciﬁcation AN-VV-0-446 cenraanmeimmaememess™ 98.0%
Triethanolimine S S 5%
Tricthanolimine OLEATE woommmmmeemmermsr 1.5%
Note

n of this material is:
of California, GPD
New York, DB

The commercial designatio
General Petroleum Corp.
308; Black Bear Co., InC,
No. 8.

(6) Corrosion-preventive compound (Internal
engine Spray) must conform 0O Specification AN-VV-
C-576. Commercial designations: Scandard Oil Co. of
New Jersey, AE 606; Black Bear Co., Inc., DB No. 11,
or equivalent.

25
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Figure 32 — No Step Diagram

Note
Avoid the use of the carburetor air filters in
clear air, as they reduce the critical altitude
and range of the airplane.

(k) Place the bomb selector switches "ON" and
the arming switch to “SAFE” so that tanks or bombs
may be dropped quickly in the event of engine failure
at take-off.

(1) Push the propeller circuit breakers.

(m) Wind and set the clock.

(n) Place the generator switch “ON.”

(o) Place the battery switch “ON" (the battery
switch should be “OFF"” when using battery cart or ex-
ternal power).

CAUTION

. n -
Before each flight the battery must be checked
to derermine its state of charge. Care must be

RESTRICTED

taken during engine warm-up and flight to
conserve battery energy by using only such
electrical equipment as is absolutely necessary.

(p) Place the compass switch “"ON.”

(g) Check the operation of the tank selector
valves; when the selector valve is set to “OUTER WING
ON,” observe the fuel pressure which should register
15-16 Ib/sq in., thereby giving a functional check of
the outer wing fuel booster pump. Place the selector
valves on "RESERVE.” (Use RESERVE tanks for the
first 15 minutes to allow space in the reserve tanks for
the vapor return from the carburetors; then switch to
drop tank.) '

(r) Check the operation of the dive recovery

flaps. :
(s) Check the prop switches for operation in
the following order: “FEATHER,” “"DECREASE,” and
“INCREASE” (only when using external power), and
return to “AUTOMATIC.”

45
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Zeck Firting to be Found on Hidden Side of Hub.

Propeller
Lubricant Required: :
Emergency Hydrauvlic Hand Pump, RH Hub — Spec. AN-G-4
Cockpit Floor Speed Reducer-——Spec.AN-O-4

NOTE: See Section IV, Paragraph 11 ¢ (4) (b).

20 MM. Cannon Front Cradle Assembly, il Cooler Flap Gear Box and Tach
Nose Fuselage Shaft Driven Unit, RH Engine
Outhoard (LH Similar)

Figure 33 (Sheet 2 of 6 Sheets) — Lubrication Diaggram
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Qil Cooler Flap Gear Box and Tach
Shaft Power Unit, RH Eng Inbd (LH Similar)

Hand Starter Crank Bearings, LH Inboard

RESTRICTED

* Zerk Fitting 10 be Found on RH Drag Strut

Drag Strut
Torque Arms

Figure 33 (Sheet 3 of & Sheets) — Lubrication Diogram
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Torque Arm Llever Bearings, Wheel Well

e Arm Lever and Piston Rod,

Torqu
¢ of Armament Compartment

LH Floo

Landing Gear Fulcrum, RH Side Wheel Well

Figure 33 (Sheet 4 of 6 Sheets) — Lubrication Diagram
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Drag Link, Drag Strut, and Drog Link Pivot—

50

Drag Strut

Wheel Well Fwd Torque Arms

Figure 33 (Sheet 5 of 6 Sheets) — Lubrication Diagram
RESTRICTED
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Actuating Cylinder Attachment, RH Engine Inboard

LH Inbd

Landing Gear Fulcrum, Wheel Well Fwd —
(RH Similar)

Q7=

Turbo Warning Tach Shaft, LH Wheel Well Inboard

Landing Gear Fulcrum, Wheel Well Fwd —

LH Outb

Turbo Warning Tach Shaft, RH Wheel
d (RH Similar) Well Outboard

Figure 33 (Sheet 6 of 6 Sheets) — Lubrication Diagram
RESTRICTED 51
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SECTION 1V

MAJOR COMPONENT PARTS
AND INSTALLATIONS

Figure 41 — Majer Assemblies Diagram

1. WING GROUP.

. GENERAL.—The wing group consists of the cen-
ter section and the outer wing which are described in
detail in the following paragraphs.

b. CENTER SECTION.—The center section, the for-
ward booms, and the fuselage are jig-mated, riveted, and
bolted together. A main beam and front and rear shear
beams are main structural members of the center sec-
tion, and to them are attached the ribs, skin, and inter-
mediate structure. Space is provided for four self-sealing
fucl- tanks. The center section supports the fuselage,
engine nacelle, boom atrachments, and two flaps. The
surface control cables and trim tab cables are carried
outboard from che fuselage inside the gaain beam. A
tube in each forward fuel tank compartment provides

passage for the power plant control cables. The lead-
ing edge of the center section is detachable at the front
shear beam, providing access to plumbing lines and con-
duit.

¢. OUTER WING ASSEMBLY.

(1) DESCRIPTION. — The outer wing assembly
(figure 42) consists of the outer wing panel, © which
are attached the leading edge, the wing tip, the aileron,
and the flap. The leading edge assembly holds a self-

sealing fuel tank. The outer wing panel consists of a
main beam, a rear shear beam, ribs, skin, and other com-
ponents. The major components are described in derail
in the paragraphs headed, respecdvely, by their names.
The complete outer wing assembly weighs approxi-

mately 630 pounds.
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Aileron, Upper and Lower Surfaces
Wing Tip
Landing Flap

Dive-recovery Flap
Outer Wing Panel
Leading Edge

66

Figure 42 — Ovier Wing Components
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‘\ UPPER SURFACE
by S Sy
L$580-4-22 BOLT (2 REQ)
CABLE NUT
SAFETY WIRE
; NAS 204-8
GUIDE ROLLERS
2+ NAS 204-8

FLAP PUSH—PULL ROD

LOWER SURFACE

NOTE
ALL SCREWS NAS 205-8 EXCEPT AS
SHOWN.

(*DASH NUMBERS INDICATE
SCREW LENGTHS IN 16THS.)

i)

Figure 43 — Wing Joint Fillets
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A. OUTER WING

B. CENTER SECTION

Tl

/

Aileron-bboster Hydraulic Lines

Wing-engine-mount Lug

Engine-mount-diagonal Fitting

Turbosupercharger Duct

1. Flap-drive Tube
2. Shear-beam Attaching Arms 12. Fuel Line
3. Electrical Conduit, Aft 13. Balence Line
4. Bathtub Fittings 14. Solenoid Valve
5. Electrical Conduit, Forward 15. Generator Blast Tube
6. Fish Cord Lead-ins for Aileron Cables 16.
7. Main-beam Fittings Y7
8. Fuel-booster Pump 18. ~Aileron Cables
?. Vent Line . 19.
10. Pitot-static Lines

Figure 44 — Wing Joint, Outer Wing to Center Section
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(2) REMOVAL.

(a) Remove engine cowl panels (figure 4) and
wing joint fillets adjacent to the wing joint (figures 5
and 43). Remove wing inspection panels.

(b) Disconnect generator blast-tube (left wing)
or accessories blast tube (right wing) at hose connec-

" tion near leading edge “15” (figure 44).

(¢) On the left wing only, disconnect pitot-
static tubes 10" at the inboard rib of leading edge. Cap

all ends.

(d) Disconnect aileron-booster hydraulic- lines
“11” at wing joint. Cap ends.

(e) Disconnect outer-wing-tank fuel-line “12.”

Cap ends.

(f) Disconnect fuel-pump balance-line 13" and
fuel-tank vent-line “9.” Cap all ends.

(g) Disconnect electrical plugs "3” and “5.”

(k) Disconnect aileron cables through handhole
“s” (figure 5). Secure outboard cables near handhole
with tape. Attach fish cords to inboard cables to provide
lead-ins for cable replacement. Secure loose ends at
handhole.

(i) Using the hydraulic hand pump, extend the
flaps until the flap push-pull tube joint is visible through
the opening near outboard side of supercharger (figure
43). Disconnect the outboard and inboard tubes by re-
moving the bolts at the joint. Retract the center section
flaps with the hand pump and push outer panel flaps into
the wing by hand.

(j) Support the engine with an engine sling (fig-
ure 104) or with jacks. Remove bolt “2" (figure 48)

"through outboard engine-mount diagonal. Remove

engine support.

CAUTION
Engine must not be started when diagonal is
unfastened.

(k) Support the wing with slings, wooden horses
(figures 26 and 45), or employ approximately 10 men
for the purpose.

(!) Remove mating screws from upper and
lower surfaces of wing aft of rear shear beam.

(m) Remove Allen bolts from bathtub fictings
(figure 47). Start on bottom side.

(n) Remove attaching bolts from rear shear
beam 2" (figure 44).

Section IV
Paragraph 1.

(o) Remove lower, then upper, main beam pins
(figure 47). After removing safety clip, extract pins
with pin puller No. 5.10301 and a slide hammer.

(p) Move wing outboard until flap tube is clear
of center section. Withdraw aileron cables from outer
wing; disconnect fish cords, and attach to fair-lead on
inner rib at outboard leading edge. Cover blast tube

‘with masking tape.

(3) INSTALLATION OF OUTER WING
ASSEMBLY TO CENTER SECTION.

(a) PREPARATION OF WING ASSEMBLY.

1. Thoroughly clean wing and center section
by blowing out with air.

2. Lubricate aileron-booster hydraulic-line and
fuel-line unions at wing joint with anti-seize compound,
Specification AN-C-53.

3. Remove 'masking tape from leading-edge
blast-tube and install AN884-12-12 hose.

4. String fish cords through rib cut-outs out-
board to handhole “5" (figure 3). Tie outboard ends
to outer panel cables at handhole 5" and tape inboard
ends at inboard rib fair-lead “6” (figure 44).

, 5. Use 10 men to remove wing from cradle.
Shake wing up and down at each end to check for pres-

ence of foreign matter inside wing. Remove all foreign
matter before installing wing.

6. Place wing on adjustable rack (figure 45),
or, if rack is not available, use 10 men to raise wing 10
proper height and angle of center section.

Figure 45 — Wing Rack

RESTRICTED 69



section IV
paragraph 1

1. Fish Cords Tied to Aileron Cables
2. Fair-lead
3. Electrical Conduit from Wing

Figure 46 — Tying Aileron Cables at Wing Joint

7. Tie fish cords to center section aileron
cables. String lines through fair-leads, making certain
cables are not twisted. (See figure 46, item “2.”)

8. Drop forward electrical conduit protruding
from wing through cut-out near lower wing fittings
“3" (figure 46); drop aft conduit between the second
and third aft bathtub fittings “3” (figure 44).

() ATTACHMENT OF WING.

1. Mesh wing attachment firtings with center
section fittings, adjusting wing to proper height and
angles.

CAUTION
When mating, outer panel must be handled
carefully so that supercharger duct is not punc-
tured by shear beam artraching arms.

2. Align wing attaching holes on top fittings
first. (See figure 47, items “12” and “13.”)

3. Drive .010 undersize pin into top fittings.
Use tool No. S-34201 (figure 40).

" 4. Install bottom arttaching pin using spacer
y ll-n er hen.d of pin in fittings. If engine formers make
Plf{ head inaccessible, use slide hammer.

S, .?. Withdraw top undersize.pin and install at-
_a.taching pin and spacer in top fittings,

bing 6. Install bolts (point aft) in shear beam at-
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b. Ar the bottom, use 231584 bolts, AN320-8
nuts, AN9G0-816 washers, and AN380-3-3 cotter pins.

7. Install bolts in.bathtub fittings. Upper sur-
face bolts point inboard; lower surface bolts point out-
board. Install washers under nuts. (See figure 47.)

Note
Tighten nuts with open-end wrench and tool
No. 5-34901. (See figure 40.)

8. Safety main beam attaching pins by rotating
safety clips over pins and securing by LS586 bolts screw-
ed into attaching pins. Safety upper and lower clip bolts
with safety wire AC995-47-6 (figure 47, view A

1. Bolt

2. Bolt

3. Pin

4. Spacer

5. Clip

A ~
7

8

9

Lock Wire
Open-end Wrench
Nut
. Washer

10. Bolt

11. Wrench $-34901

12. Fitting, Center Section

13. Fitting, Outer Wing

Figure 47 — Wing Joint Attachments
(¢) CONNECTIONS AT WING JOINT.

1. GENERATOR BLAST-TUBE.—Work rub-
ber hose over end of tubes and use two mertal clamps t0
tighten down. (See figure 44, irem "15.”)

2. OUTER-WING FUEL-TANK AND
AILERON-BOOSTER LINES.
a. Remove caps.
b. Connect aileron-booster hydraulic lines.
(See figure 44, item “11.")
c. Connect fuel line *12,” fuel-tank vent-line
"9,” and fuel-pump balance-line "13."”
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3 PITOT-STATIC TUBES AT INBOARD
END OF WING (LEFT WING
ONLY).

a. Remove caps from ends of pitot-static
tubes located in wing leading edge “10.”

b. Lubricate threads of unions on black-
banded and black-and-grecn-bunded tubes with Speciﬁ-
cation AN-C-53 anti-seize compound. Tubes are shield-
ed with asbestos wrappers.

c. Connect pitot tubes (forward, black-

banded).
d. Connect static tubes (aft, black-and-green-

_ banded).

4. CONNECTING FLAP PUSH-PULL RODS.
—Push outer panel flap into wing so that wing-flap rod
penecrates center section rod about two inches, and in-
stall bolts. Bolts point aft. (See figure 43.)

1. Diagonal (Leng)
2. Bolt—Wing Fitting
3. Diagonal (Short)

Figure 48 — Engine-mount-diaganal Connections

5. CONNECTING WING ENGINE-MOUNT
LUG TO ENGINE-MOUNT
DIAGONAL. (See figure 48.)"

_ a. Remove bolt 2" through junction of long
diagonal "1" and short diagonal "3." Swing long
diagonal outboard from wing-engine-mount lug.

b. Relieve weight on engine mount by sué-
purting cngine with a sling (figure 104) or jack.

c. Bolt long diagonal to wing fitting. '

d. Bolt short diagonal to long diagonal.
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e. Remove engine sling or jack.
6. CONNECTING ELECTRICAL CONDUIT
TO CENTER SECTION OUTLET.—Through remov-
able panel 141 attach both wing electrical plugs to connec-
tions under center section corrugation. (See figure 43.)
7. CONNECTING AILERON CABLES.
(See figure 70.)

a. Through handhole “5” (figure 5) draw
fish cords attached to aileron cables from main beam.

b. Draw wing aileron-cables inboard through
cut-outs to handhole “5” and connect cables with turn-
buckles. Remove fish cords.

- 8. INSTALLING WING JOINT FILLETS.—
Install fillets in accordance with figure 43. '

9. ADJUSTING CONTROL CABLES. — Ad-
just control cables in accordance with paragraph 4 ¢,
this section.

CAUTION
Seal opening on wing above plate 141 with wire
screen, dastened with PK-6 screws and AN9G0-6
washers; tape around edges to keep any foreign
matter in wing out of terminal junctions. (See

figure 43.)

d. WING TIPS.

(1) DESCRIPTION.—The wing tip joins to the
outer wing panel at wing station 289 and has navigation
lights installed in both the top and bottom surfaces.

(2) REMOVAL.
(a) Remove screws from upper and lower sur-
faces attaching tip to wing.
(b) Remove bolts in rear shear beam and aft rib
of wing tp.
(¢) Move tip outward sufficiently to reach in and
disconnect navigation light conduit. :

(3) INSTALLATION.

(a) Clean out tip with air hose and remove all

foreign matter.

Install wich three L5560-8

(b) Try tip for fit.
screws in the upper surface and three in the lower. In-
4, inch at the butt joint.

spect for minimum clearance of 14
Remove tip from wing. If necessary, file for correct fir.

(c¢) Connect electrical cable to navigation lights
and safety-wire connection.
Note
Aileron hinge wire must fit into tubing near
trailing edge of wing tip.
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(d) Install screws in lower surface of wing tip
starting from leading edge. Install bolts in rear shear
beam and aft rib of wing tip.

(e) Install remainder of screws on lower surface
and upper surface.

e. AILERONS.

(1) DESCRIPTION.—The ailerons are located in
cut-outs in the outer wings and are attached with piano-
type hinges. Push-pull tubes connect the ailerons to the
booster unit in the wing in such a manner that when one
aileron travels to the maximum UP position, the other
travels to the full DOWN position.

(2) REMOVAL.
(See figure 5 for handhole identification.)

(a) Remove wing tip according to paragraph ¢
(2); preceding.

(b) Uncover handholes “3,” “4,” and “5” in-

lower surface and handhole “20” in upper surface of
the outer wing.

(c) Disconnect aileron push-pull tube at “3”
where it attaches to the aileron. (Do not allow aileron
balance weights to dent wing skin.)

Figure 49 — Withdrawing Aileron Hinge Wire
Using Slide Hammer

(d) Withdraw hinge pin and remove aileron.
(See figure 49.)

(3) ADJUSTMENTS.

(a) Far adjustment of rigging, see paragraph 4

¢ (4), this section.
72

G a¥ .

AN 01-75FF-2

(b) For adjusument of aileron booster, see narz

graph 10 o {3), thiz s
(c) For adjustment of fixed trim tabs, refer to
Section 111, paragraph 4 @ and figure 36.

(4) INSTALLATION.

(a) Check aileron for cleanliness. Examine in-
side of wing through handholes and remove any for-
eign matter.

(b) Check and adjust aileron cable rigging ac-
cording to figure 70 and paragraph 4 ¢ (4), this section.

(¢) Hold aileron parallel to wing. Beginning at
outboard end, pass the counterbalance weights of aileron
through cut-out holes in wing.

(d) Mesh the aileron-half of hinge with wing-
half of hinge, but do not force into place.

(e) With a hinge pin pusher install .070 (.021
undersize) hinge pins, keeping each side of hinge
aligned. (See figures 50 and 51.)

Figure 50 — Driving Aileron Hinge Wire
Using Air Gun Set

CAUTION
Never use undersize hinge wire for regular in-
stallation. If the hinge wire is carelessly handled,
rib at inboard end of hinge may be puncrured.
Do not bend hinge wirc as it is easily broken.
Use thin wbing around it to keep it straight.

(f) Check aileron “free throw" as follows:
1. Shim weights if necessary to prevent their
hitting wing.
2. Check for lj4-inch clearance between inboard
edge of aileron and outboard edge of flap section. If
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filing is necessary, complete fitting before removing test

wire.
3. Check for lg-inch minimum clearance be-

tween fairing on aft wing and aileron on bottom side.

4. Check for 14.-inch clearance between wing
and aileron skins when aileron is in extreme upward
position.

5. Put aileron in DOWN position. Trailing
edge of aileron should travel 734 (=14) inches from
neutral position. (Refer to paragraph 4 ¢ (4), this sec-
tion.)

6. Put aileron in UP position. Trailing edge
of aileron should travel 93¢ (=14) inches from neutral
position.

7. Withdraw test wire, usiag slide hammer
(figure 49). Use air-gun set to drive full size hinge wire
(.091). In emergency,-use an electric motor, but do not
gouge the hinge.

CAUTION
Do not drive hinge wire into outboard rib of

flap section. Use tubing to prevent kinking of
wire. (See figures 50 and 51.)

NOTE:
ALL TUBING 18 GAUGE (.049)

Figure 51 — Air Gun Set and Hinge Wire
Driving Equipment

(g) If aileron push-pull tube is not installed, in-
sert tube through access hole at outer panel shear beam
“3" (figure 3) and attach at aileron booster bellcrank
(figure 70, view A).

Afrer adjustment (see paragraph 4 ¢ (4), this
section) attach clevis of push-pull tube at aileron, in-
stalling bolt with head down.

(k) Check adjustment. (See paragraph 4 ¢ (5),
this section.)

Section 1V
Paragraph 1

f. FLAPS.

(1) DESCRIPTION.—The flaps are interconnected
and operate together. The center section flap is installed
in the lower wing surface between wing stations 8 and
77, and the outer wing flap berween stations 119
and 180. The flaps are actached at each end to carriages
that roll in tracks built into the wing structure. (See
figure 52.) The carriages are linked by cables to push-
pull tubes, traveling in roller brackets on the rear face of
the rear shear beam. The push-pull tubes are actuated by
long screws driven by 2 hydraulic motor housed under
fuselage removable panel 84 (figure 3). On the right-
hand side of the motor a hydraulic pressure shut-off valve
is geared to the drive shaft.

(2) REMOVAL. (See figure 52.)
(a) Extend the flaps with hydraulic hand pump.

(b) Disconnect push-pull rods at adjusting-nuts
"3" (figure 52).
(¢) Remove the pins attaching upper carriage
forgings to flaps “1.”
(3 ADJUSTMENTS.—See paragraph 4 i (4), this
section.

(4) INSTALLATION.
(¢) INSTALLATION OF FLAP CARRIAGE.

1. Check to see that eccentric bushing in for-
ward end of the carriage is movable, and that rollers
will turno.

2. If previously removed, install micarta stop
in forward end of top track.

3, Slide rollers of carriage into track, making
sure to have lower arm in forward position.

4. Install top and bottom micarta stops in aft
end of track, using for the top stop NAS205-20 screws
and AN3G5-1032 nuts, and for the bottom stop NAS205-
18 screws, AN9OG0-10 washers, and AN364-1032 nuts.

(b) STRINGING OF CENTER-SECTION
FLAP CABLES. (See figure 52- )

1. INBOARD “DOWN" CABLE.—From the
upper inboard nut (view “A”) on the flap push-pull tube
in the center section, String cable assembly “11” inboard
to pulley through station 8 rib, aft through the guiding
pulleys to pulley through flap track, then forward to
hook on the inboard side of the carriage “17" (section
B-B).

2. INBOARD “UP” CABLE.—From the lower
inboard bracket nut on the flap push-pull rube in the
center section, string cable assembly “13” outboard
around pulley on shear beam, inboard to pulley through
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CENTER SECTION FLAP
STATICNS & TO 774

[
4

WING FLAP
STATIONS 11834 TO 180

secion B-B

.

For Key to Cables, See Secuion IX.
Figure 52 — Wing and Center Section Flap Installation
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shear beam, forward through the guiding pulley, and
around forward pulley, aft to hook into the outboard
side of the carriage “17"” (section B-B).

3. OUTBOARD “DOWN" CABLE. — From
the cable -t on top of the flap push-pull tube, string
cable assembly “5” inboard to pulley on outboard side
of station 77, aft through the two guide pulleys, around
aulley through rear end of station 77 rib, and forward
to the outboard side of the flap carriage “17” (section
B-B).

4. OUTBOARD “UP” CABLE.—From the
cable nut on the under side of the flap push-pull tube,
located inboard of the outboard flap track, string cable
assembly 6" outboard to pulley through shear beam for-
ward through the guide puiley around forward pulley,
aft to the inboard side of the flap carriage 17" (sec-
tion B-B).

(¢) STRINGING THE WING FLAP CABLES.
(See figure 52.)

1. Pin, Nut AN320-6
Washer AN960-616

2. Nut AN364-720°

3. Adjusting Nut

4, Nut

5. Cable

6. Cable

7. Cable Nut

8. Cable-nut Lug

9. Cable Fitting
10. Flap Operating Nut

11. Cable
12. Pulley
13. " Cable
14. Stop

15. Flap Drive Assembly
16. Adjusting Screw
17. Carriage Assembly

18. Stop

19. Stop

20. Flap Assembly, Center Section
21. Cable

22. Cable

23. Cable

24. Cable

25. Carriage Assembly

26. Eccentric Adjustment

27. Washer AN960-416L

28. Washer

29. Bolt, Spacer, Nut AN310-3
30. Flap Assembly, Outer Wing
31. Flap Drive Screw

NOTE: All pulleys LS806 except as noted.
For Key to cables, see Section IX.

Key to Figure 52

Section IV
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1. INBOARD "DOWN” CABLE.—From the
cable nut located midway on the flap push-pull tbe,
string cable assembly 24" inboard to pulley on inboard
side of station 119 rib, then aft under guide pulley to the
pulley through the aft end of the flap track, and forward
to the inboard side of the inboard carriage “25” (section
B-B). \
2. INBOARD “UP” CABLE.—From the upper
cable nut on the flap push-pull tube, string cable assembly
%23 outboard along the tube to pulley through shear
beam, back to pulley on forward side of shear beam,
forward along the guide pulley “12,” to front pulley,
then aft under the push-puil rod to the outboard side
of inboard carriage “25" (section B-B).

3. OUTBOARD "DOWN” CABLE.—From
the outboard cable nut, string cable assembly “21” in-
board around pulley on shear beam, outboard around
pulley on outboard side of station 119 rib, aft around
pulley through aft end of flap track, and forward to the
outboard side of the carriage “25” (section B-B).

4. OUTBOARD "UP” CABLE.—From the
turnbuckle at outboard end of the flap push-pull tube,
string cable assembly “22” outboard to pulley through
shear beam, around guide roller, forward to forward
pulley, located forward of the track, then aft to inboard
side of the carriage “25" (section B-B).

(4) HANGING THE FLAP. (See figure 52.)

1. Pull both carriage assemblies out to the
micarta stops 18" and “19.”

2. Use two men to install hinge pins 17
connecting upper flap hinge fittings to aft end of carriage
arms. Both fittings must be aligned ac the same time.

3. Place lock nuts *2”" and *3” on flap terminal
and on push-pull rod. Lock nuts “2,” AIN364-720, on
center section flap terminals have fiber inserts which
must be on aft side of aut when installed, If new nut
is used screw metal end on first to cut thread properly
in fiber, then reverse nut.

Note
Complete all operations on both inboard and
outboard sides of flap up to this point.

g

4. Install hexagonal adjusting aut 3
board and outboard flap carriage rod assemblies one turn

only.

on in-

5. Turn both adjusting nuts together about half
the thread distance.

6. Refer to paragraph 4 i (4), this section, for
adjustment of flap.

(¢) ATTACHING THE FLAPS. (See figure 52.)
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1. Push the flap about half way up, and wedge
s screw driver between carriage and track to keep flap
in that position.

2. Put bolt 29" through DOWN cable eyelet,
and place a wire about five inches long through hole in
the bolt.

3, Pull DOWN cable forward to hole, located
about midway on the flap track, and push the bolt into
the hole.

4. Line up the hole in the forward end of flap
carriage and draw the bolt through the carriage by means
of the wire.

5. Put UP cable eyelet on bolt and install
washers, spacer, and nut as per section B-B.

o
6. Install UP and DOWN cables on opposite
sides, using same procedure.

7. Connect wing push-pull tube to center sec-
tion push-pull tube and make adjustments as described
in paragraph 4 7 (4), this section.

g. LEADING EDGE.

(1) DESCRIPTION.—The portion of the outer
wing forward of the main beam, between wing stations
119 and 289, constitutes the leading-edge assembly. It is
attached to the main beam by screws. The wing-tank
leading edge weighs 291 pounds.

(2) REMOVAL. (See figure 53.)

(a) Remove wing tip in accordance with para-
graph ¢ (2), preceding.

(5) Remove all engine cowl sections and fillets
adjacent to the junction of the nacelle and the leading
edge.

(¢) Support the engine with a sling or jack and
remove the two outboard engine-mount diagonals. (See
figure 48.)

CAUTION
Do not attempt to start the engine while the
engine-mount diagonals are disconnected.

(4) Remove bolt attaching the outboard leading-

edge diagonal support “16” (figure 53) to the upper
main-beam fitting lug,

(e) Detach the hose connection on the accessories
blast tube at the leading edge.

(f) Disconnect hydraulic fluid, fuel tank vent,
fuel pump balance, and fuel lines at wing joint.

. (g') (On .the left wing only.) Remove the sections
of the pitot-static lines thar pass through the leading
edg? at inboard end.

76

(h) Remove the seven screws which attach the
leading edge to the former (figure 53, insert “"A") on
the bottom skin just forward of the main-beam fitting.

Remove the five screws which attach the ex-
truded stiffener to the inboard leading edge rib just
forward of the lower main-beam fitting,

(i) Support the leading edge and remove the
screws (on the bottom, then on the top surface) which
attach the leading edge to the main beam.

(i) Move the leading edge straight forward until
it clears the wing. Cover all duct openings and cap hy-
draulic and fuel lines.

(3) INSTALLATION. (See figure 53.)

(a) Check leading edge mating holes for edge
distance of 34 inch from center of hole to skin edge,
top and bortom sides.

(b) Bevel leading edge ribs with vixen file if
aft edge of rib is square.

(¢) Make sure that all plate nuts are installed.

(d) Check leading edge mating holes and see that
they are dimpled correctly.

Note
All holes used in marting the leading edge are
dimpled except 17 in the upper skin at in-
board end and two holes in the upper and two
in the lower skin at the aft end of the outboard
rib of the fuel tank.

(e) Check for and remove any loose articles and
foreign matter,

(f) Check to see that gang channel nuts on upper
and lower side of inside main beam are in place.

(g) Check cut-outs on main-beam doubler. These
are located on ribs at stations 289, 242, 230, 218, and 206.
Top and bottom sides have identical cut-outs. These cut-
outs should be filed to within 34-inch edge distance of
nearest gang channel. There should be 344-inch clear-
ance from edge of outer skin to edge of cut-out. The
corners should have at least 14-inch radius.

Note
The leading edge and outer panel are usually
mated prior to installation of wing assembly
to airplane. If the outer panel is already in-
stalled, the following mating procedure may
be employed with obvious adaptations.

(h) Place the aft section and leading edge (top
side down) on two wooden horses 314 feet high and
515 feet long. The surface of each horse should be
padded to prevent scratching the outside skin of the
wing.
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Section IV

Item Name Part Ne. No. Req. Item Name Part No. Neo. Req.
1 Screw 15560-11 5 Screw NAS205-8 2 Fwd.
2 Screw NAS206-26 2 Serew NAS205-22 2 Aft
Screw *NAS206-28 1 Inbd. Screw *NAS205-8 4 Leading
Screw NAS206-30 1 Outbd. Edge Skin
3 Screw NAS205-24 2 Serew *NAS205-8 2 Fwd.
Serew “NAS205-26 2 Screw *NAS205-22 2 Aft
4,567  Screw NAS205-24 2 15 Screw - NAS205-10 2 Fwd.
Screw *NAS205-24 2 Screw NAS205-11 1 Aft
8 Screw NAS205-23 7 Screw *NAS205-10 2 Fwd.
Serew *NAS205-23 2 Screw *NAS205-11 1 Aft
9 Screw NAS205.23 2 16 Screw 1556016 !
Screw *NAS205-22 2 17 Screw L5560-10 1
10 Screw NAS205-24 2 18 Screw L5560-11 1
Screw *NAS205-23 2 19 Bolt AN28-34A 1
1 Screw NAS205.23 2 Nut AN364-820 =
Screw *NAS205-23 2 Washer AN960-816 2
12 Screw NAS205-22 2 20 Nut AN365-1032 3
Screw t*NAS205-21 2 2 Screw NAS205-12 36
13 Screw 1 NAS205-21 2 Ceron: *NAS205-12 21
Screw t*NAS205.21 2 22 Screw NAS205-7 98
14 Screw NAS205-8 4 Leading Screw *NAS205-7 124
Edge Skin

*Lawer wing surfoce callouts.

tPlug two forward holes with putty.
Figure 53 — Points of Attachment, Leadin
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(i) Station onc man on the inboard end of the
leading cdge and one on the outboard end of the leading
edge (forward side). Station onc man on inboard end
of aft scction and onc on outboard end (aft side). Place
at least two more men on forward side of leading edge
and at least two on aft side of aft section between
abe e -sentioned men. Locate the key man on the job
at the inboard end of the wing at the mating seam.

(j) Holding the outboard ends of the two assem-
blies about 12 inches apart, slowly force the inboard ends
together. On the bottom outside surface of the aft sec-
tion at the inboard end, the mating strip is extended for-
ward of the aft section about 41/ inches. To bring the
cwo inboard ends together, first guide this mating strip
under the fillet on bottom side of leading edge. Five
No. 10 holes through fillet will align with holes in

mating Strip after matng.

(k) Force the inboard ends together with an up-

and-down motion. Watch the aft section “mating fit- .

ting” as it is forced into the leading edge mating fitting.
Each of these two fittings has 2 1/5-inch hole which must
align. When these twO fittings are aligned closely
enough to allow the insertion of a 3jo-inch pin (use 2
1/5-inch pin about 12 inches long tapered to 2 34,-inch
point or smaller), force it into the holes. Leave pin in
position until wing is mated.

(1) Align the mating holes of the leading edge
with the mating holes of the aft section. Do this by
holding the aft section steady and working the leading
edge up and down, lowering or raising the outboard end.
When holes are in alignment install two SCIEWs in the
two inboard top mating holes and two inboard bottom
mating holes. Hold the outboard ends apart 6 to 12
inches while aligning the inboard holes.

(m) Now force outboard ends together by an
up-and-down movement of the leading edge, holding
the aft section steady. It will not be possible to force
it complétely rogether; therefore, wrap a 10- or 15-foot
shock cord (elastic rope) around the two assemblies at
the outboard end. Place a wooden block and a piece of
felt on the shear beam of the aft section to prevent the
cord from bending the fairing at that point. Pull this
cord as tight as possible. Sometimes another cord is
necessary about midway of the length of the wing. With
the use of a paper mallet (a roll of soft paper, weighing
about eight pounds and covered with tape) pound the
nose or leading edge, holding the aft section steady.
During this entire process, use shims of .032-inch maxi-
mum thickness from inboard to outboard end, both top
and bottom sides to permit leading edge skin to slide
over main beam doubler of aft section. .

(2) Install the screws in the mating seam and the
ribs just aft of the mating seam.

(0) On Inboard End of Wing:

1. Attach diagonal on leading edge inboard rib
to the forward lug on the upper main beam fitting.

2. Install five screws attaching extruded angle
on leading edge inboard rib to the extruded angle just
forward of the lower main beam fitting.

3. Install seven screws attaching leading edge
to former on bottom skin just forward of lower main
beam fitring.

(4) MAINTENANCE.

(a) 1f balloon cloth and finish on leading edge
seam become damaged and loose, repair as follows:

1. Remove the balloon cloth tape from leading
edge, taking care not to damage surfacer more than
necessary.

2. Feather edges of painted surfacer with No.
280 “Wet or Dry” sandpaper.

3. Remove black Thiokol filler from joint with
2 blunt instrument such as a dull screwdriver or putty
knife and wash clean with ethylene dichloride.

4. Apply Bostic No. T-78 filler (B & B Chem-
ical Co., Cambridge, Massachusetts) into joint and allow
to dry for one hour, then sand smooth with No. 400
“Wet or Dry” sandpaper.

5. Build up leading cdge to fair with old sut-
facer by spraying with Sherman Williams No. 70-002
Airfoil Sanding Surfacer. Do not spray surfacer directly
to the filler, but allow the overspray to cover the filler
in the butt joint with a thin coat only of surfacer.

6. Sand surfacer with wet No. 280 "Wet or
Dry” sandpaper. Sand in chordwise direction, 7o#
spanwise.

7. Apply two coats of Aluminum Lacquer.

(b) 1f minor damage occurs to leading edge
seam, causing nicks or scratches in finish, repair as
follows:

1. Clean out loose particles.

2. Finish according to steps 5, 6, and 7, pre-
ceding.

b. FLAP POP-UP INDICATOR. (See figure 54.)

(1) DESCRIPTION.—The flap pop-up indicator
is located at approximately wing station 74 on the under
surface of the left-hand wing directdy above the wing
flap. The indicator assembly consists of a red flag, lever
arm, spring, hinge, and hinge pin assembly. A slotted
hole in upper surface of the wing skin permits the flag
to protrude when the flap is not fully retracted.
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Channel

Flag

Lever Arm

Channel

Hinge

Hinge Pin

Center Section Flap

NO A LN

Figure 54 — Flap Pop-up Indicator

(2) OPERATION.—The flap pop-up indicator is
constructed to indicate to the pilot the position of the
flaps. When the flaps are fully retracted, the indicator
is not visible because the top surface of the flap strikes
the lever arm and lowers the indicator. When the flaps
are extended 3/,-inch from the fully retracted position,
the top surface of the flap loses contact with the lever
arm and the spring forces the indicator to rise through

the hole in the skin of the wing.

(3) REMOVAL.
(a) Fully extend flaps.

(b) Remove hinge pin “6” (figure 54) through
access hole in channel adjacent to indicator.

(¢) Remove indicator assembly.

(4) INSTALLATION.
(a) Fully extend flaps.

(b) Place indicator in position with spring tight-
ened enough to raise flag (figure 54).

(c) losert hinge pin “6.”
(d) Move flaps and check operaton. -
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. DIVE-RECOVERY FLAPS.

(1) DESCRIPTION.—The dive-recovery flap in-
stallation consists of two hinged panels mounted on the
lower surface of each outer wing (L and R) at the main
beam and between wing stations 122 and 180. In the
retracted position, the flaps bear against the lower sur-
face of the wing. In the extended position, the flaps form
an external airbrake. The dive-recovery flaps are oper-
ated by an electrically driven jack-screw mechanism
through a torque tube assembly which is attached to the
jack-screw coupling head. '

(2) TROUBLE SHOOTING. (See paragraph 20
E (3), this section.) ’

(3) REMOVAL.

(a) Extend flaps.

(b) Open battery circuit,

(¢) Disconnect contactor plug (located on fire-
wall).

CAUTION

Do not operate either flap separately without

disconnecting contactor plug of opposite dive

flap unit. Failure to remove non-operating flap

contactor from circuit may result in severe
- damage to contactor solenoid.

(d) Withdraw bolts attaching actuating linkage
to flap brackets.

(e) Remove screws from hinge strip attached to
main beam cap strip and remove flap.

(f) Remove screws holding actuator mount and
linkage to wing structure.
(g) Remove actuator bearing bolts.

(h) Turn actuator mount and torque linkage on
end and remove from wing.

(i) Disconnect electrical connections from actua-
tof and remove actuator from wing.

(4) MAINTENANCE. — Run flaps through one
cycle daily to prevent corrosion of moving parts.

(5) AD]USTMENT. (See figure 55.)

(a) MECHANICAL.

1. Before installing actuator in airplane (re-
lays must be in circuit according t0 paragraph 20 £ (4)
(d), this section), operate acmator undl “EXTEND”
limit switch is open and then adjust jack screw to obrain
4.77 inches berween actuator mounting hole and jack-

screw head artaching hole.
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Dive-flap-motor Electrical Condenser
Dive-flap Actuator

Adjusting Screw
Bracket

Plate Nut

Bolt

Jack Screws
Bolt

VE NN LN

Dive-flap Limit-switch Electrical Connector

Figure 55 — Dive-recovery Flap Installation
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2. After mounting bracket assembly and actu-
ator have been installed, insert NAS55-15 bolt in either
actuator torque arm and measure distance from lowest
edge of bolt to the outer wing lower skin surface when
the actuator is in the retracted position. This dimension
should be 0.90 (=.06) inch and must be measured before
the flaps are connected to the actuating linkage. 1f =.06-
inch rolerance is exceeded, remove jack-nut bolt and turn
jack nut counterclockwise to increase dimension and
clockwise to decrease dimension.

3. Adjust flap mounting brackets so that no
binding is present and so that trailing edge of flap is
close against lower surface of wing when the flap is in
the retracted position, Clearance of .25 inch maximum
is allowed berween aft corners of dive flap and lower
surface of wing. Positive contact must be maintained
throughout most of the trailing edge. Clearance of .38
inch maximum is allowed berween center line of hinge
and lower surface of wing.

(b) ELECTRICAL. (See paragraph 20 & (4) (d),

this section.)

(6) INSTALLATION. .

(a) Place actuator in wing as far aft as possible
and connect electrical plugs.

(b) Install mountng bracket and torque linkage
in wing.

(c) Install actuator-bearing bolts.

(d) Install dive flap by driving hinge pin.

(e) Install bolts attaching flap brackets and
torque linkage.

(f) Check adjustments. (See paragraph (5) pre-
ceding.)

(7) TEST AFTER INSTALLATION. (See para-
graph 20 k& (4) (e), this section.)

2. EMPENNAGE GROUP.

4. GENERAL.—The empennage unit consists of two
empennage booms, two vertical stabilizers, two rudders
and tabs, one horizontal stabilizer, and one elevator and
tab.

(1) REMOVAL OF EMPENNAGE
(COMPLETE.)

Note
It is recommended that the entire empennage
assembly be removed whenever any major re-
pair is required.

(a) Secure rudder and elevator tab cranks in
cockpir.

Section IV
Paragraphs 1-2

(b) Disconnect all right and left empennage
control cables in baggage and battery compartments.
(Refer to figures 71 and 75.)

(¢) Attach shock cord bungees to forward cables
and fish cords to aft cables. Tape one end of fish cord
near the baggage or battery compartment SO that lead-ins
are provided when empennage is removed and aft cables
are withdrawn from the boom. (Figure 58.)

(d) Remove lower outboard boom fillets from
forward empennage boom. (Figure 4, item “53.")

(e) Disconnect electrical conduit berween boom
and empennage in each boom. '

(f) Disconnect radio antennas at vertical stabi-
lizers.

(g) Support empennage with jack stand, or
employ 10 men for the purpose. Remove screws attaching
booms and empennage. (See figure 56, item “B,” and
figure 57.)

(h) Pull empennage aft and rock downward to
remove. Disconnect fish cords and secure with tape near
end of boom.

(i) Attach shock cord bungees to empennage
cables. (Figure 58.)

(2) INSTALLATION OF EMPENNAGE
(COMPLETE).

(a) Check all components for correct structural
and working condition.

(b) Check rigging for correct position of cables
for quick mating. Fich cords must be ready in aft boom
to provide lead-ins for empennage cables.

(c) Check edge distance and condition of screw

holes.
(d) Provide for clearance between aft boom and

empennage boom skins. Clearance must increase grad-
ually from 1/32 (= 1/32) inch at the top toO 5/16
(= 1/32) inch at the bottom. File if necessary.

(e) Clean entire assembly with air and remove
all foreign matter.

(f) 1f proper jack stand is not available, employ
10 men to hold empennage during mating procedure.

(g) Attach empennage (O aft booms with screws
(see figure 57), applying 35 to 55 inch-pounds torque.

(h) Attach fish cords to empennage ca.bles.‘Draw
to proper position and join with forward cables in bat-
tery compartment and in lug

(i) Remove fish cords and bungees.

electrical conduit and radio antennas.

gage compart.ment.

(i) Connect

(k) Adjust rigging according (O paragraph 4,
this section.

(1) Replace all access panels.
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Figure 56 — Empernage Complete

5. HORIZONTAL STABILIZER TIPS,

(1) DESCRIPTION. — The horizontal stabilizer
tips are interchangeable right and left and are attached
to the outboard sides of the empennage booms.

(2) REMOVAL.—Remove screws around inboard
contour of tip and pull tip straight outboard.

(3) INSTALLATION.

(a) Clean tip with air and remove all foreign
matter.

(b) Check edge distance and condition of screw
holes.

(¢) Fit in place, with three screws above and
below.

(d) Check for 1/32-inch clearance at butt joint.
Remove and file if necessary.

(e) lnstall all screws.

¢. ELEVATOR. ",

(1) pESCRIPTION.——TheVele\'ator is made in one
pancll and.:s atrached to the horizontal stabilizer by ball-
bearing hinges. The operating cables actuate a torque

tube in each empennage boom. The torque tubes are
fastened to the elevator by screws.

82

(2) REMOVAL. (See figure 56.)

(a) Raise or lower elevator and, through result-
ing surface gap, disconnect tab push-pull tube from
actuaring unic by removing AN3-4A bolt and AN3G5-
1032 nut “G.”

(b) Remove the screws attaching two small skin
plates on upper and lower surfaces of left-hand edge of
the elevator "D.”

(c) Remove the 24 NAS205-8 screws attaching

elevator to torque tubes “E."”

(d) Raise elevator until skin notch at left end
clears empennage boom.

(e) Insert screw driver berween hinge bearing
housings and pin brackets, prying elevator to0 left until
hinge pins are disengaged from their bearings. Do not
damage the bearings SR

(f) Disconnect bonding links at the two outboard
surface gaps "F.”

(g) Pull elevator up and zft to remove.

(3) IN STALLATION.

(a) Clean elevator with air and remove all for-
eign matter.
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- |$560-10 (6 REQ) fFrris

L8540-9
(3 REQ)

PK79XZ-8-7

NOTE:

1. Refer to Drawing 223000. -
2. All screws are NAS205-8 except as noted.
3, Dash numbers indicate scre

% For rorque-tube fastenings, s6€ text.

w lengths in 16ths.

O b LR —

Skin Plates, Rudder Removal 7
Vertical Stabilizer, Upper 8.
Horizontal Stabilizer 9.
Terque Tube, Elevator 10
Elevator {
Balance Arm 12.

Balance Weight
Rudder, Upper
Rudder Tab

Push-pull Tube
Empennage Boom, Aft
Stabilizer Tip

Figure 57 — Empennage Installation
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Rudder, Lower
Torque Tube, Rudder

Cap
Vertical Stabilizer, Lower

Empennage Boom, Forward
Boaom, Aft

83



o ——

RESTRICTED

gection IV
paragraph 2

(b) Put tab actuating screw in the extreme for-
ward position. Do not tighten bolt through tab actuating

unit attaching clevis.
(¢) Remove the two small skin plates at left-
hand edge of elevator.

(d) Hold clevator so that hinge pins contact

bearings, then slide to right until pins and bearings are

gngaged.
(e) Connect bonding links at two outboard lead-
ing edge cut-outs.
(1) Attach elevator to torque tubes with 24
NAS205-8 screws at each of the left and right sides.

(g) Replace skin at lefr-hand edge of elevator
using 12 NAS205-8 screws.

(h) Check for 1/8- to 3/16-inch clearance be-
rween elevator skin and all adjacent skin surfaces.

(i) Connect elevator tab push-pull tube and ad-
just according to paragraph 4 ¢ (4), this section.

(i) Test elevator control according to paragraph
4 d (5), this section, and adjust if necessary according
to paragraph 4 4 (4), this section.

4. ELEVATOR TAB.

(1) DESTRIPTION.—The elevator tab is located
at the airplane center line in the trailing edge of the
elevator. It is atrached to the elevator by a hinge with
a corrosion resistant steel hinge pin, and is connected t0
the actuating unit in the horizontal stabilizer by 2 push-
pull tube. A clip at the left end of the elevator secures
the tab hinge pin. (See figure 56, item “H.")

(2) REMOVAL.

(a) Raise the elevator, and through the resulting
gap disconnect the tab push-pull fube and remove bearing
on end of tube. (See figure 56, item “G."”)

) (k) Remove the screw and clip securing the hinge
pin t0 the elevator. “"H."”
(¢) Withdraw the hinge pin (similar to figure
49).
(d) Pull tab aft to remove.
(3) INSTALLATION.

(a) Clean tab with air and remove all foreign
matter.

.(b) Install corrosion-resistant steel hinge pin
acco_:dmg to procedure given in paragraph 1 ¢ (4), this
section.

56, itm(lf.)'HS:?;:.ur-e hinge pin with clip and screw (figure

(d) Arttach push-pull tube.

(e) Check clearance of 1/8- to 3/16-inch with

elevator skin at left and righ
t d both
lower surfaces. i oo 4
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(f) Adjust according to paragraph 4 ¢ (4), this
section.

(g) Replace all access panels.

e. ELEVATOR TORQUE TUBE AND BALANCE
WEIGHT.

(1) DESCRIPTION. (See figure 57.)—The inboard
ends of the torque tubes are carried in bearings on the
stabilizer rear spar. The torque tube balance arm, at-
tached to the outboard end of the tube by two taper
pins, contains a bearing that slips over a pin to0 the
empennage boom. The arms extend forward, and to them
are fastened the control cables and the balance weights.

(2) REMOVAL.

(a) Remove lower outboard boom fillets from
forward empennage booms. (See figure 57, panel *53.%)

(b) Remove the elevator. (See paragraph & (2,
preceding.)

(¢) Remove horizontal stabilizer tips. (See para-
graph & (2), preceding.)

(d) Remove the torque-tube supporting-bracket
in the forward empennage boom (figure 71, view A)
by removing the four bolts attaching brackets to the
boom bulkhead. Bolts are AN3-5A, and nuts are AN365-
1032.

(e) Remove the two taper pins, AC386-3-25,
atcaching the control horn t© the torque tube.

(f) Remove the nut on the inboard end of the
torque tube and the four bolts, AN3-4A, and nuts,

AN365-1032, attaching the pin flange 10 the torque
rube. Slide the tube outboard to clear the bearing pin.

(g) Slide the cube inboard and aft to free it from
the control horn and balance weights.

(b) Remove the control horn from the boom.

(3) INSTALLATION.

(a) Reverse removal procedure.

(b) Test and adjust elevator according to para-
graphs 4 d (5) and 4 d (4), this section.

f. RUDDER. (See figure 57.)

(1) DESCRIPTION.—The rudders are constructed
in two sections, upper and lower, and are interchange-
able right and left. Rudders are attached to the vertical
scabilizer by ball-bearing hinges and to the torque tubes
and to each other by screws. A counterbalance extends
forward of the hinge line of each section.

(2) REMOVAL. «

(a) Remove the six screws connecting the upper
and lower rudder sections.
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(b) Disconnect tab push-pull tube from actuat-
ing unit through cut-out in rudder “10.”

(¢) Remove the four skin plates on the vertical
stabilizers at the rudder balance weight cut-outs - it

(d) Remove screws attaching rudder to rudder
torque tube.

(¢) Raise the upper rudder and lower the bottom
rudder until the hinge pins are disengaged from their
bearings.

(f) Detach bonding links at the hinge connec-
tions, one each in upper and lower rudder.

(g) Pull rudder slowly aft.

Note
Either the uﬁper or lower rudder may be re-
moved independeqtly.

(3) INSTALLATION.

(a) Clean rudder with air and remove all foreign
martter.

(b) Put tab actuating screw in the extreme for-
ward position. Do not tighten bolt through tab actuat-
ing unit attaching clevis. '

(c) Reverse steps (a) through (g) of removal
procedure (paragraph (2) preceding). :

(a) Check for 14- to 3{g-inch clearance berween
rudder skin and all adjacent skin surfaces.

(e) Test rudder control according to paragraph
4 f (5), this section, and adjust if necessary according
to paragraph 4 f (4), this section.

g- RUDDER TABS. (See figure 57.)

(1) DESCRIPTION.—The rudder tab is attached
to its rudder by a hinge with a corrosion-resistant steel
hinge pin, and is connected to the actuating unit by a
push-pull wbe. A clip in the rudder at the lower end of
the upper rudder secures the hinge pin.

(2) REMOVAL.

(a) Remove screw and cotter attaching push-pull
tube to tab.

(b) Remove lower rudder. (See paragraph f (2),
preceding.)

(c) Remove the clip and screw which secure the
hinge pin.

(d) Withdraw the hinge pin.

(e) Pull tab aft to remove.

Section IV
Paragraph 2

(3) INSTALLATION.

(a) Clean tab with air and remove all foreign
matrer. )

() Install corrosion-resistant steel hinge pin ac-
cording to procedure given in paragraph 1 e (4), this
section. :

(¢) Secure hinge pin with clip (similar to item
“H,” figure 56).

(d) Attach push-pull tbe.

(e) Check clearance of 1} to 3} inch with rudder
skin at top and bottom and both left and right forward
surfaces. |

(f) Adjust according to paragraph 4 g (4), this
section.

(g) Replace all access panels.

b. RUDDER TORQUE TUBES. (See figure 57.)

(1) DESCRIPTION.—The torque tubes, bearings,
brackets, and arms are assembled as units and are at-
tached to the vertical stabilizers by bolts. The control
arm projects outhoard from each tube and connects by
a push-pull tube to the walking beam in the boom.

(2) REMOVAL.

(a) Remove the lower outboard fillet of empen-
nage boom. (See figure 57, panel 5570

(b) Remove the rudders. (See paragraph f'(z),
preceding.) '

(¢) Remove the aft empennage booms. (See

~ paragraph i (2), following.)

(d) Disconnect the push-pull tbe from the
torque tube arm.

(e) Remove the six AN3-5A and 16 NAS205-10
screws attaching the torque-tube-bearing brackets to the
vertical stabilizers.

(f) Slip the tube assembly aft to remove.

(3) INSTALLATION.
(a) Reverse removal procedure.

(b) Adjust rudders and tabs according to para-
graph 4 f (4) and 4 g (4), this section.

;. EMPENNAGE BOOM. (See figure 37.)

(1) DESCRIPTION.—The empennage boom con-
sists of rwo parts, the forward empennage boom 16"
and the aft empennage boom “11,” which are joined at
fuselage station 430. The empennage boom forms a tail
cone to the aft boom “18,” the tail cone fairing to a
trailing edge fAlush with the horizontal swabilizer tip and
with the elevator when it is in net  -! position. The
horizontal stabilizer tip is dttached to both fore-and-aft
sections. The forward empennage boom supports the
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horizontal and vertical stabiliz
levator controls. Access 15

ing linkage of the rudder and e
prm-ided throug

(2) REMOVAL.
(a) FORWARD EMPENNAGE BOOM.

1. Remove empennage. (See paragraph a (1),
prcceding.)

5. Remove horizontal stabilizer tip. (See para-
graph & (2), preceding.)

3. Remove vertical stabilizer. (See paragraph
i (2), following.)

4. Remove horizontal stabilizer. (See para-
graph £ (2), following.)

(b) AFT EMPENNAGE BOOM.

]. Remove horizontal stabilizer tip. (See para-
graph (b), preceding.)

2. Remove the screws attaching aft empennage
boom to forward empennage boom. (See figure 57.) -

3, Move rudder to extreme outboard position.

4. Pull aft and outboard to remove.

(3) INSTALLATION.

(a) FORWARD EMPENNAGE BOOM. — Re-
verse removal procedure.

(b) AFT EMPENNAGE BOOM.
1. Clean with air and remove foreign particles.

2. Check edge distance and condition of screw
holes.

3, Provide for 14,-inch clearance berween skin
of forward and aft empennage booms. File if necessary.

4. Move rudder to extreme outboard position.

5. Mate aft empennage boom with forward
empennage boom and fasten with screws. (See figure 57.)

j. VERTICAL STABILIZERS. (See figure 57.)

(1) DESCRIPTION—The vertical stabilizers are
constructed in upper and lower sections, interchangeable
right and left. In the upper sections are the rudder tab
acruating units, a navigation light showing on the out-
bloard side only (the light may be installed from either
side), one elevator control pulley, and two rudder tab
control pulleys. Each lower section carries one elevator
c0n.trol pulley and a steel shoe to protect the lower tip
against damage in the event of a tail-down landing. The
rudder hinge brackets and the rudder torque tubes are
attached to the rear spars,

h the lower outboard fillet (panel "53").

(2) REMOVAL.

(a) Remove the lower outboard empennag.
(panel "53").

(b) Remove the rudders. (Sce paragrarh
preceding.)

(¢) Remove the bolts and screws attachin.
der torque tube to the stabilizer.

(d) Secure the rudder tab crank in cocs”
that it cannot be turned.

(e) In the baggage and battery compari™

atrach bungee to forward end of rudder tab cab..
cord to aft end. Disconnect cable at turnbuckic

figure 58.)

(f) In the horizontal stabilizer discornny
rudder tab cable and attach fish cords to each ¢rv
move the micarta tab cable stops. (Sce figure 58.°

Figure 58 — Bungee on Cable

; Note
The above item applies when both wverti
stabilizers are to be removed. If, however. oo
the left one is to be removed, attach a bunz:.
to the right end of the cable and remove oo

the stop on the left cable, and vice veors

Either the upper or the lower sections of .

vertical stabilizer may be removed separati:
The following directions are for removic.
both.

(g) Tape tab cables at drum to proves
winding. :
(h) Remove elevator cable from stabils,

1. Release cable tension at rurnbucki:
gage and/or battery compartments.
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2. Disconnect cable terminal at elevator bal-
ance arm. (See figure 71, view A.)

3. Remove bolts in elevator cable pulleys
through access holes 55" and "56” (figure 57).

4. Arrach fish cords to cable terminals to pro-
vide lead-ins.

5. Withdraw cables from verrical stabilizers
coil and tape to empennage boom when stabilizer is re-
moved.

(i) Remove the screws actaching the vertical
stabilizer to the boom.

(j) Lower and remove the lbwer stabilizer.

(k) Raise the upper stabilizer and through the
upper opening in the empennage boom remove the
rudder tab cables. Pulleys in empennage boom must be
removed.

(1) Detach fish cords and tie in convenient loca-
tions to provide lead-ins.

(m) Coil rudder tab cables and tape in con-

venient location.
(3) INSTALLATION.

(a) Clean vertical stabilizer with air hose and
remove all foreign mattes.

(b) Check edge distance and condition of screw
holes.

(¢) Provide for 14.-inch clearance between skin
of stabilizer and skin of forward empennage boom. File
if necessary.

(d) String fish cords for rudder tab cable lead-ins
in the aft empennage boom and in the horizontal stabi-
lizer if they are not already in place.

(e) String fish cords for elevator cables in upper
and lower vertical stabilizer if they are not already in
place.

(f) As stabilizer section is moved into place,
attach fish cord lead-ins to cables and rig cables.

(g) Attach stabilizer with screws. (See figure 57.)
(b) Attach rudder torque tube. (See figure 57.)
(i) Install rudders (paragraph f, preceding)-
(i) Adjust elevator, rudders and rudder tab ac-

cording to paragraphs 4 d, f,and g this section.

(k) Replace all access panels.

k. HORIZONTAL STABILIZER. (See figure 57.)

(1) DESCRIPTION.—The horizontal stabilizer is
fastened at each end to the empennage boom. The rear
spar carries the elevator hinge brackets and bearings, the
end of each elevator torque tube, and the elevator tab
actuating unit. An eye, for alternate radio antenna at-
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tachment, is located on the leading edge at the center
line.
(2) REMOVAL.

(a) Remove empennage. (See paragraph « (1),
preceding.)

(b) Remove clevator. (Sce pamgmph ¢ (2). pre-
ceding.)

(¢) Remove vertical stabilizers. (See paragruph
(2 preceding.)

(d) Remove elevator torque tubes. (See para-
graph e (2), preceding.) :

(e) Disconnect rudder tab cable at access hole
“34” (refer to figure 5). Attach fish cords to both ter-
minals to provide lead-ins. Remove micarta stops on b
cable lines. Tape rudder tab actuating drums.

(f) Disconnect elevator tab cable pulleys in for-
ward empennage booms.

(g) Remove the screws attaching the booms (o
the horizontal stabilizer.

(h) Separate booms from horizontal stabilizer.
Detach fish cords; withdraw, coil, and tape cables in
convenient location.

(3) INSTALLATION.

(a) Clean all units to be assembled with air and

-remove foreign matter.

(b) Check edge distance and condition of screw

holes.

(c) Provide for 14.-inch clearance between skin
of horizontal stabilizer and skin of forward empennage
boom. File if necessary.

(d) String fish cord lead-ins for rudder tab cables
in the stabilizes if not already in place.

(e) As stabilizer and boom on each side are
moved into place, attach fish cord lead-in to rudder tab
cable and draw into place. At left-hand side, guide ele-
vator tab cables around pulleys in empennage boom.

(f) Attach horizontal stabilizer O empennage
booms with NAS205 screws. (See figure 57 for lengths.)

3. BODY GROUP.

a. GENERAL.—The body group, consisting of the
fuselage, the center section, and forward booms, is jig-
mated, riveted and bolted together, and as such is con-
sidered as an ir:eElaceable unit. The aft boom is also

jig-mated and bolted b__L_J_Lj.s replaceable.

. FUSELAGE.

(1) GENERAL.—The fuselage is 2 Aush-riveted
all-meral semi-monocoque gondola-type structure. The
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7. Window Panel, Right Side

1. Windshield Panel, Front 4. Aft Canopy
2. FRear View Mirror 5. Dive Fillet 8. Window Panel, Left Side
3. Hatch 6. Windshield Panel, Side $. Seal, Window to Dive Fillet

Figure 59 — Cockpit Enclosure

lower section contains the nose landing gear, a compart-
ment for receiving ejected cannon shell cases and links,
major units of the hydraulic pressure control system, and
control valves for flaps and landing gear. The fuel valves,
strainers, booster pumps, and the engine and surface-
control cables are also located in the lower section of

the fuselage.

The upper section contains the armament, cockpir,
and radio compartments. Access t0 the armament com-
partment is provided by two hinged panels secured by
Dzus fasteners. The aft section of the fuselage contains
the hydraulic reservoir, flap motor drive, and the mount-
ing ladder.

(2) WINDSHIELD.

(2) DESCRIPTION. — The windshield is com-
posed of three separate glass paneis. The front bullet-
proof panel is made of five layers of glass, set in trans-
parent plastic. The side panels arc made of two layers
of glass set in the same piastic. All panels are held in

no

the aluminum alloy {ramiz by aluminum retziners.

(b) REMOVAL.
1. Remove left and righe dive fillets. (See fig-

ure 59.)
2. Remov+ screws from retainers and lift out

glass panels.

(¢) CLEANING.—Apply soap and water with
the bare hands, a grit-free soft cloth, chamois, or spoage.
Use kerosene or naphtha to remove grease or oil, but do
not use acetone, benzene, lacquer thinners, or window-
cleaning solvents, as these chemicals will soften or
“craze” the surface. Never rub the surface of the glass
with a dry cloth. as this tends to scratch the surface, and
also builds up an electro-static charge, which will artract
dust particles. After any cleaning operation, blot the
glass with a clean, damp chamois to peutralize any such
charge. Apply automobile or furniture wax to cover

minor scratches and provide a glossy finish.
(d) REPLACEMENTS.
1. Replace weatherstrips when worn.
2. Replace cracked, chipped, or broken glass.
(e) INSTALLATION. (See figure 60.)
Note
All cements must conform to U. S. Army Spec-
ification 26544. Remove center panel before

installing eicher side panel. Tighten nuts finger-

tight plus one-half turn.
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A. Panel N. Seal
B. Retainer O. Plate
C. Sedl P. Seal
D. Angle Q. Angle
N E. Frame R. Panel
: F. Angle S. Retainer
G. Support T. Support
H. Binding U. Angle
|. Bulkhead V. Seal
J. Panel W. Retainer
K. Retainer X. Retainer
L. Seal Y. Zee
M. Zee

LEF“I HAND SHOWN-—RIGHT HAND oPPOSITE

SECTION E—E

1. NAS205-13 Screw
L540-4-16 Spacer

2. NAS205-9 Screw

3. Fastener

4. NAS205-9 Screw
LS560-9 Screw .
AN364-1032 Nut

5. Fastener

6. NAS205-12 Screw
AN364-1032 Nut

7. AN4-4A Bolt
AN365-428 Nut
AC940-416 Washer

8. LS560-10 Screw
1S560-13 Screw
ANS40-10 Washer
AN365-1032 Nut

SECTION. €—C

SECTION D-D

9. NAS205-12 Screw
NAS205-14 Screw
AN365-1032 Nut
AC366F1032 Nut
L5640-4-10 Spacer

10. NAS205-18 Screw

NAS205-16 Screw
NAS205-14 Screw
AN365-1032 Nut

LS5640-4-18 Spacer
LS640-4-17 Spacer
LS640-4-10 Spacer
LS640-4-9 Spacer

11. NAS205-13 Screw J

‘ Figure 60 — Windshield Installation
Fl

RESTRICTED

89



RESTRICTED

section IV
Paragraph 3

1. LEFT PANEL.
(See figure 60, sections C-C, D-D and E-E.)

a. Cement seal “V” to angle “"U” and put
angle in place.

b. Apply putty along support T,

c. Put panel “R" in place and remove excess

putty.
. d. Locate spacers.

e. Screw retainers 'S” and "W in place.
2. RIGHT PANEL. (See figure G0, sections

D-D and E-E.)—Installation procedure identical to that
for left panel, using right-hand rather than left-hand

p:u'f.;.
3. CENTER PANEL.
(Sce figure 60, sections A-A, B-B, and E-E.)
a. Cement seal "C” to right and left angles
"D" and put angles in place.
b. Rivet binding “H" to bulkhead “L.”
c. Screw angle “Q" to bulkhead. .

d. Cement seal “"IN” to Zee extrusion “M."”

e. Apply putty along frame “E” and Zee
extrusions “M” and “Y.”

f. Put panel “A” in place and remove excess

putty.
' g. Put plate "O” in place and bolt at lower
end. ]
h. Cement seal “"L” to panel “A” and plate
",

i. Screw retainers “B” and “X" in place.

j- Fasten panel “J” in place.

(3) SIDE COCKPIT ENCLOSURE.

(a) DESCRIPTION.—The side cockpit enclo-
sure consists of two plastic glass windows located one
on each side of the cockpit. Each window, reinforced
with stainless steel strips, fits in a slot between the front
shear beam and the main beam and may be raised or low-
ered by a hand crank mounted on the side of the cockpit.
.A ratchet and pawl allow the window to be raised, but
1t must be released by a knob located near the crank be-
fore it can be lowered.

(4) REMOVAL. (See figure 61.)

1. Remove cockpit hatch. (See paragraph (4
(c), fOuowing_) paragrap (4)

2. Remove lower wing fillet—items “79” RH
and “146” LH, figure 3.

3. Disconnect cables from bracket 231425,

AN 01-75FF-2

4. Remove hand crank, cover plate, and cable

drum assembly.

5. Remove bracker 231425 and hooks 192820.

231694-2 —

o

QS

il

o Y il
T nfm.!mm@m”‘
)

il
i

192820 HOOK

2311425 BRACKET

ﬂ WHHIHPHHHI"

For Key to Cables, See Section IX.

Figure 61 — Window Controls .
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6. Remove aft retaining strip w7 (figure 62).

7. Remove tOp (WO SCICWS ia front retaining
strips LH and RH “W" (figure 60).

8. Lift window panel out.

(¢) MAINTENANCE REPAIRS.

1. CLEANING.—5ee pamgraph (2) (¢) pre
ceding. 5
2. FINISHING.—General recommended pro-
cedure for deep scratches:

Note
Do not sand surface unless absolutely necessary.

a. Clean surface as outlined above.

b. Wrap wet sandpaper (No. 320) around a
smooth rubber or wooden block and sand with a free,
circular motion. Sand over wide area to prevent optical
distortion. :

c. Wash surface thoroughly and repeat above
operation with a finer wet sandpaper (No. 400).

d. If equipment is available, instead of sand-
ing, buff surface with cotton muslin buffing wheel driven
by a high speed drill motor. Load the wheel with rouge
by rubbing against jeweler’s rouge block. Keep wheel
moving quickly and lightly over surface to prevent
burning. ’

e. Apply automobile body cleaner with damp
pad of soft cloth. Rub with a free circular motion. Re-
move cleaner with a damp soft cloth.

f. Apply a good automobile or furniture

wax evenly with 2 cloth pad. Allow wax to dry for a
few seconds and polish wich a clean, dry cloth.

(d) INSTALLATION.—-Reverse removal pro-
cedure. -
Note

To keep pawl (figure 61) properly aligned with

the ratcher, tighten the aut until the pawl has

o lateral movement but still can turn freely.

(It may be necessary t0 file the end of the spacer

on which the pawl rotates.) Maximum clear-

ance berween pawl and washer is .003 inch.

. (4) COCKPIT HATCH.

(a) DESCRIPTION. — The cockpit hatch is a
molded plastic panel fitted to a fnetal frame. The hatch
opens aft on a hinge artached to the frame. Incorporated
in the hinge is a telescope stop (rod sliding in a tube).
A pin and cable assembly concrolled from in or outside
the cockpit locks the hatch in the down position.

Section 1V
Paragraph 3

(b) OPERATION.—The red-painted handle lo-
cated in the center of the windshield channel above pilot
is attached to a cable, both ends of which are connected
by clevis terminals and pins t© 2 latch. These pins are
held in position by coil springs contained in 2 housing,
thus the constant tension eliminates any slack in the

- cable and gives the protruding ends of the pins a door-

latcch action. One end of 2 pivoting handle hooks into
a bracket of the hatch and with a half-turn the other end
is snapped behind the latch, locking the latch in the
DOWN position. '

A pull on the handle releases the hatch. To give
access to the cockpit from the outside, tWO small handles
are located on the forward side of the channel. When
turned, these act directly on the latch pins releasing the
hatch. Unlocked, the hatch rises about two inches, pro-
viding space for manual opening. If, due to emergency,
the hatch is released in flight, air pressure will tear the
hatch away allowing an unimpeded emergency exit. To
secure cockpit, if airplane is left unattended, a Yale lock
is installed in the hatch, which latches against the hatch
support. ; 3

() REMOVAL.

1. Remove the two hinge screws and the two

aft telescope screws.

2. Remove hatch and fasten rod part of the
telescope to hinge on hatch to prevent losing rod and
spring.

(d) MAINTENANCE REPAIRS. — See para-
graph (2) (c) and (3) (¢) 2, preceding.

(5) AFT CANOPY. (See figure 62.)

(a) DESCRIPTION.—The aft canopy, composed
of two plastic panels covers the radio compartment. The -
panels are 14-inch curved plastic sheets ficred in metal
frames secured by Airloc fasteners for quick removal. A
synthetic rubber liner cemented to the frame provides
the seal berween the framework and the cover.

(b) REMOVAL.

1. Disconnect the antenna artachment and lead-
in through the glass.
2. Disconnect the Airloc fasteners and remove
canopies.
(c) MAINTENANCE REPAIRS. — See para-
graph (2) (¢) and (3) (¢) 2 preceding.
(d) INSTALLATION. (See figure 62.)

1. Weld retainers = e Rl wz and 4" to-

gether.
3. Cement the .025 synthe:ic—rubber-coated fab-

ric liners to retainers L iy «3* and "4,"” as per U. S.
Army Speciﬁcation 26544. R
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LEFT HAND SHOWN—

RIGHT HAND OPPOSITE

® ®

SECTION A —A

SECTION C—C

O70 8.5 O L LUPYES

Strip

Strip

Strip

Strip

Hatch

Frame

Retainer

Liner

Fastener
AC525-10-10 Screw
LS640-4-9 Y2 Spacer
AN364-1032 Nut

. Panel

. Angle

. Seal

. Angle

. Retainer
. Extrusion

28.
29.

. Skin
. Fastener

Retainer

. Spacer
. Fastener
. Retainer
. Pad

. Support
. Block

Spacer
Washer

. Clamp
. NAS205-34 Screw

NAS205-40 Screw
AN365-1032 Nut

Liner
Trough

92

Figure 62 — Aft Canopy
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1. Lock Cylinder 5, Catch ' I =T
2. Fitting 6. Pull-up Hook i ) ol 3 ‘
3. Pin 7. Door 7 : : i
4, Hook t
QFERATION CLOSED BUT NOT LATCHED
|

OPENING
Hydraulic fluid acts on the door actuating cylinder 4" (figure 65)

and the door lock cylinder 1" (figure 63) simultaneously, but lock
| cylinder operates first as it hos @ smaller load in proportion fo its size.
With the door epen, a spring returns catch 3" under pin 3.7

CLOSING
1. Deor cylinder is closing door. Becouse of the relief valve (ad-

justed to B75 Ib ‘sq in. in the hydraulic line, fluid cannot operate lock
eylinder until pressure is built up to 875 lb sq in. Therefore, it flows
first to the doer cylinder and closes the door.

= Note

1§ the relief valve fails and pressure is opplied to fock
cylinder before the door is closed, the pressure will not move
the hook '"4' becaouse the pin 3" holds the catch "5 Thus
e both prevent the hook "4
e door is closed.

the catch and the relief valv
from being operated before th

ng" strikes the arm on

2. Ai the door closes, the pull-up hook
“#3. Now the heok 4

fhe catch "5, pulling the catch from the pin
is free te move.
3. When the door is fully closed, the hydraulic fluid builds up 1o

exert full system pressure (1350 Ib, sq in.) on the relief valve (adjusted
up to 475 Ibisq in.—the difference

the lock cylinder #1.# The cylinder

between 1350 and 875—occts on
" to latch the door

moves the hook 4 under the pull-up hook "6
securely.

ocking Qperation

Figure 63 — Nose Landing Gear Doer (&
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3. Place retainers on panel.

4. Locate spacers and washers and screw in

place.
5. Locate panel in frame and secure with Air-

loc fasteners.

CAUTION
Do not tighten nuts more than finger-tight plus
one-half turn.

(6) NOSE LANDING GEAR DOOR.

(2) DESCRIPTION.—A single door, which en-
closes the nose gear, is operated by 2 hydraulic cylinder
connected directly to the aft end of the door. A hy-
draulic latching device holds the front end of the door
tightly closed.

(b) OPERATION. (See figure 63.)

(¢) ADJUSTMENT. (See figure 63.)

1. Pull tail to ground and hold with approxi-
mately 800 pounds weight. Distribute weights along
horizontal stabilizer or attach boom mooring fittings and
pull tail down. (See figure 28.)

2. Break lock wire and close main gear shut-off

valves, located in lower engine bay sections. (See figure -

- 241, item "Q.”)

3. Disconnect the door actuating piston rod
(figure 65) at the aft end of door.

4. Retract nose gear using emergency hand
pump. Continue to pump up pressure until door ac-
tuating cylinder has completed its stroke. Hold safety
carch “5” open and bring hydraulic pressure up slowly,
noting the pressure at which the latch hook "4 first
begins to move.

The nose door latch relief valve should re-
lease between 875 (= 25) lb/sq in. pressure. If door
hook starts to move at pressures outside these limits,
reset relief valve. See paragraph 19 b (5) (d), this
section.

5. With nose gear door latch in the full open
position adjust latch actuating cylinder terminal so that
safety catch “5” rests over safety catch pin “3.”

) 6. After latch is set, attach door actuating cyl-
inder to door and close door, using hand pump.

) 7. The aft end of the door, in the open posi-
ton, must clear gear during its UP or DOWN cycle. 1f
:ft. end of door fails to close completely, adjust door
cylinder piston terminal. When in the open position,

94
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door actuating cylinder piston must ride fiber stop-block
to prevent vibration.

Note

If, after door has reached its fully closed posi-
tion, it needs adjustment at the forward end
either to keep it from closing too tightly or to
close it more tightly, make adjustment on pull-
up hook "6" by removing AN4-20A bolt,
AN365-428 nut and spacer and screwing
AN44-15 eye bolts in or out as required for
adjustment. Minimum thread engagement of
eye bolts and door is 14 inch,

(4d) REMOVAL.

1. Disconnect door cylinder piston rod at door

bracket. y
2. Remove hinge attaching bolts at upper
(fuselage) hinge bracket on aft three hinges.

3. Remove hinge attaching bolts at lower
(door) hinge bracket on forward hinge.

(e) INSTALLATION. — Reverse removal pro-
cedure. For aft three hinges use AIN23-20 bolts, AN320-3
nuts, and washers. For forward hinge use AN23-10
bolts, AIN320-3 nuts, and washers.

(7) MOUNTING LADDER.,

(a) DESCRIPTION. — A retractable ladder is
built into the tail cone at the aft end of the fuselage.
A handhole is provided on the left side of the fuselage
for assistance in mounting the ladder. -

(b) OPERATION. (See figure 64.)

(¢) REMOVAL. (See figure 64.)

1. Remove aft fuselage cone panel “85" (fig-
ure 3). : .
2. Remove small spring hooked to handle catch

‘assembly “7.”

3. Remove large spring hooked to lug near
ladder fulcrum and support arm pivot “6.”

4. Remove skin button on side of cone panel
and unscrew ladder fulcrum pin.

5. Remove support arm pivot pig.

(d) ADJUSTMENT. (See figure 64.)—The lad-
der when retracted must be flush with the surface of the
fuselage. An adjusting screw for raising and lowering

“the retracted ladder connects the arm “7” to, the pivot

assembly “6.” The screw is reached through the slot for
the handle arm “5.”

RESTRICTED
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OPERATION

e

10 RAISE;

70 LOWER:
PRESS LEVER “1" FORWARD. PULL HANDLE DOWN

PRESS CATCH 3" FORWARD UNTIL HANDLE i
SPRINGS FROM ITS WELL. PULL HANDLE AFT 45 DEGREES
PAST VERTICAL TO RELEASE ARM T AT “A", ALLOWING
LADDER "8 TO SWING DOWNWARD. .

CAUTION — DO NOT STAND DIRECTLY BEHIND LADDER.

PUSH HANDLE DOWNWARD AND FORWARD
UNTIL LATCH “4” 1S ENGAGED IN PIVOT ASSEMBLY 6"
LEVER "2" LOCKS THE LADDER IN THE DOWN POSITION.

AND AFT UNTIL LATCH "¢ 1S RELEASED. PULL HANDLE
L ARM "7° ENGAGES AT “A". MOVE HANDLE

FORWARD AND DOWNWARD UNTIL LATCH "47 1S ENGAGED
IN CATCH "3".

UPWARD UNT!

CAUTION — WHEN USING LADDER DO NOT GRASP LEVER
’ LADDER WILL RELEASE CAUSING INJURY

10 PERSONNEL USING IT.

L 237058 HANDLE-LADDER ARM
3 737057 LEVER ASSEMBLY
3. 736953 CATCH ASSEMBLY
4 7370553 LATCH

5 737055 ARM ASSEMBLY
6 137063 PIVOT ASSEMBLY
7. 737062 ARM ASSEMBLY
5. 737053 LADDER ASSEMBLY

Figure 64 — Mounting Ladder Mechanism

c. BOOMS.

(1) GENERAL.—The empennage is supported by
twin booms which extend from the empennage booms

to the engine fire walls. Fach boom consists of Two
major components: the forward boom and the aft boom,

which are described under their respective headings.

(2) FORWARD BOOM.

(a) GENERAL. — The forward boom extends
from the engine fire wall to station 265 and is jig-mated
to the center section. The main landing gear and super-
charger installations are contained in this section.
Stressed skin construction is employed throughout, in-
cluding the inside skin of the wheel wells and the cor-
rosion-resistant steel skin exposed to supercharger heat.

(b) MAIN LANDING GEAR DOORS.

1. DESCRIPTION. — Two doors, hinged to
the lower channels of the forward boom, operate auto-
matically with the landing gear movement. A hydraulic
cylinder located in the aft end of the wheel well oper-
ates the front and rear door carriages through a linkage

of cables and rods.

25 MAINTENANCE REPAIRS.-—-Lightening
holes in the doors are covered with pinked airplane-fab-
ric patches treated with dope. Any damaged patches
must be replaced. The installadion of washers in hinge
brackets may be varied to eliminate end play.

5. ADJUSTMENT. (See figure 66.)
95
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Plate

Door

Stop
Hook

psu_zxmm

ADJUST HERE

\ .. ) E ‘,7- s et

1. Lock Cylinder

Actuating Cylinder

Figure 65 — Nose Landing Gear Door and Laich

CAUTION
Incorrect adustment will cause gear to lower
before the door opens resulting in the torque
arms striking the hinges.

a. With the doors disconnected from the car-
riage arms, adjust piston length "A” so that the con-
nected carriage reaches the full UP or latched position
‘when the piston is bottomed.

b. Adjust cable lengths "F” and "G,” main-
taining a tension of 70 pounds, so that the front and
rear operating carriages are synchronized and the cam
lock "B" on the front carriage has 14,- to 1 -inch clear-
ance above the top of the needle bearing “C" for a rough
adjustment. N |
c. With the gear in the UP posﬁg close

the main landing gear shut-off valves "Q" (figure 241).
Operate hand pump very slowly until piston is bottomed.

~ Note
When piston is bottomed, piston rod will szill
extend 74, inch. Attach and adjust one forward

P
carriage arm "D” to bring forward end of door
10 contour.

d. Attach the aft carriage arm “E” to the
%% same door and adjust arm so that door is flush with
boom contour when piston is bottomed.

e. Operate door to see if cam lock operates
correctly. There should be a clearance of 142 inch
(maximum 1{, inch) between cam, lock and needle

bearing.

CAUTION
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Piston Length Adjustment
Carriage Cam Lock
Needle Bearing

Forward Carriage Arm

P

oO®p

E. Aft Carriage Arm‘
Down Cable Adjustment
G. Up Cable Adjustment

NOTE: Cable tension is 70 (=5) 1b.

For Key to Cables, See Section IX. - SR
n Landing Gear Door Conirol Cables

Figure 66 — Mai

I 4, REMOVAL.

a. Remove bolts atraching forward and aft
carriage arms to door brackets.

l b. Remove hinge attaching bolts at upper

(boom) hinge fittings.

B 5. INSTALLATION. — Reverse removal pro-
cedure. Use AN3-6 bolts for rear carriage arm attach-
mc-an and AN3-10 for forward. Carriage arm bolts re-

::UE AN310-3 nuts and AN9GO-10 washers. Use AN3-15
lts, AN310-3 nuts, and washers for hinge installations.

S Tye
E -
-

(3) AFT BOOM. i
(a) DESCRIPTION.—The aft boom joins the

forward boom at station 265 and extends aft 10 station
393, where it artaches to the empennage boom. The at-
tachment to the forward and empennage booms is made
by screws and stop nuts through the skin and webs and
by bolts through two forged fittings
fittings on the forward boom channels. Coolant radiator
frames are supported by brackets atta
stations 282 and 295.

that mate with

ched to formers at
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A baggage compartment is located in the right-
hand aft boom between stations 325 and 366. A door
on the left-hand side of the boom provides access. The
top lining panel is secured to the structure with Dzus
fasteners and may be removed to gain access to the flight
control cables and pulleys located above. Each end of
the compartment is closed off by an aluminum alloy
bulkhead, the forward one carrying the aircraft data
case. A similar compartment for stowage of the bartery
is in the lefr-hand boom, accessible through a door on

_the left-hand side of the boom. A manhole (removable
panel "'49,” figure 4), located at station 232 in the under
surface of ecach boom, provides access to the interior of
each boom.

(b) REMOVAL, (See figure 67, Right Boom;
and figure 68, Left Boom.)

1. Remove the empennage as a unit (see para-
graph 2 a, this section).

2. Remove the screws securing radiator scoops
and remove both scoops.

3. Drain coolant (sce parégraph 14 a (3), this
section).

4. Remove manhole (removable panel “49,”
figure 4):

a. Disconnect cannon plug “E” in right
boom or “E,” and “E,” in left boom.
b. Disconnect controls ar turnbuckles.

c. Disconnect oxygen lines that pass through
bulkhead at station 265.

CAUTION
Discharge oxygen system before disconnecting
oxygen lines. (See paragraph 23 f (2), this
section.)

5. Disconnect coolant hose connections “C,”
inboard and outboard.

6. Loosen center bolt and screw holding cable
guard “G,” on elevator and rudder cable pulley assem-
bly to enable cable terminals to be withdrawn.

7. Remove guide "G,” to tab cable pulley

assembly.

8. Disconnect hydraulic lines “H.”

CAUTION
R-:-lieve pressure on hydraulic system by oper-
aung the wing flaps,

£3

oS 9. Disconnect coolant hose connections “C,.”

% . 10. Remove bolts “B” and all screws "S" ex-

_cept five on top.
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RIGHT MAND LOOKING INBOARD

Figure 67 — Right-hand Boom Joint at Station 265

Figure 68 — Left-hand Boom Joint at Station 265
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11. Support aft boom with sling, stand, or six
men and remove remaining Screws and two bolts ki B i

12. Move boom carefully aft, watch all cables
and tubing to avoid catching.

(c) INSTALLATION. (See figure 67, Right
Boom; and figure 68, Left Boomt.)

1. Clean all components with air and remove
all foreign matter.

2. Check all mating screw and bolt holes for
position, condition, and edge distance.

3. Provide for ¥ _inch clearance between skin

of forward and aft booms. File and bevel if necessary.

4. Structure (doublers and stringers) of aft
boom must not interfere with mating structure. File ends
if necessary. -

5. Suring fish cords for cable lead-ins to bag-
gage compartment.

6. Support aft boom with sling, stand, or SiX
men, and move into position. Align holes for bolts “D”
with two drift pins and install bolts.

7. Support of boom may be removed when two
bolts D" and five screws «g” (NAS205) are installed in
the top skin. Install all screws «g” and bolts “B”
(AN23.)

Note
All outside screws are fush. Countersink holes
_if necessary. Screws must not be long enough
to interfere with tubing of other installation.

8. Reverse removal procedure steps 1 to0 6, in-
clusive, paragraph (b) preceding.

9, Adjust empennage controls according to0
paragraph 4, this section.

10. Replace all access cOVEIS.

4. SURFACE CONTROLS.

a. GENERAL.-—P:eformed tinned or galvanized air-
craft cable, Specification AN-RR-C43 is used through-
out the surface control system; # ginch 7 x 19 strand
s used for main flight control surfaces; 4-inch 7 x 19
for the wing flaps, and 144inch 7 x7 for the trimming
tabs. Terminals are swaged on all cable ends except
those in the aileron booster and the flap carriages where
bushings are centered in eyes bound by nicropress oval
sleeves. All cables may be removed by disconnecting
pulleys and turnbuckles. Sealed bearing anti-friction
pulleys are _employed exclusively. The cables are
stretcched before installaton and are protected against
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corrosion by npplication of rust-prcvcnti\'c compuund,
Specification AN-C-52. Cables are identified by bands
of colored cellulose tape encircling the ends. (Refer w0
Section 1X, "Control Cable Color Code.”) For location
of access panels and inspection plates, refer to figures
3, 4,and 5.

The elevator and rudders are cach fitted with 2
trim tab actuated by 2 revolving drum on an acme
threaded push-pull rod. The trim tabs are manually
adjusted in the cockpit by hand cranks geared o oper-
ating drums, which are connected by cables to the actu-
ating drums.

Ailerons are not ficted with adjustable trim tabs;
however, they are equipped with fixed trim tabs that
are used to correct wing heaviness. (Refer to Section 111,
paragraph 4 4 and figure 36.) Aileron boosters are in-
corporated that hydraulically transmit servo action, as
long as the pilot rotates the control wheel to exert one-
sixth of the aileron load. Without hydraulic pressure
the ailerons operate in the normal manner.

Cables must not be twisted when rigging and must
not have more than tWo degrees puil—off.” (The devia-
tion between the center plane of the pulley and the center
line of the cable is called pull-off.) If cable and pulley
flange chafe each other, alignment must be checked and
corrected.

CAUTION

Turnbuckles must 00t show more than three

threads at either end.

Note
\When making any cable adjustment maintain
proper cable tension by turning the opposite
turnbuckle the same qumber of opposite turns.

Turnbuckle adjustments of the elevatof, rudder,
and tab cables are made in the baggage and battery com-
partments in the aft booms. Other adjustment and dis-
connect fittings are shown in figures 70, 71, and 75.

b, CONTROL COLUMN. (All item aumbers refer
to figure 69 unless otherwise stated.)

(1) DESCRIPTION.—-The control column is a
hollow inverted L-shaped membes consisting of alumi--
qum alloy tubing. It is mounted in the right-hand side
of the fuselage on WO ball bearings jocated below the
foor of the cockpit and between the OUTEr skin and

wheel well web.

The aileron-comrol wheel 3" is mounted at

the upper excremity of e «L." The wheel mrns

approximately 144° each way from neutral when full

throw of the ailerons is offected. Aileron chrow is lim-
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Aileron-control Pulleys
Aileron Cable

Elevator-control Horns

Bonding Link
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Figure 69 — Control Column
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ited by piston travel in the booster-actuating cylinder.
The aileron cable is secured to a drum 4" keyed on the
concrol-wheel shaft from whence it is carried over pulleys
at the angle of the «L” downward to 2 second set of
pulleys «g" located at the center line of the column pivot
bearings where the two ends of the cable leave the

column.

The lower extremity of the control column con-
tains the bearings 10" to which are attached the elevator-
control cables. Threaded adjustable stops limiting the
fore-and-aft movement of the column are located below
the floor and may be reached through the wheel well.
(Refer 10 figure 71, view C.)

In addition to flight controls, the control column
carries the gun-camera switch box, the gun-sight switch
box, and a fuorescent light bulb for the instrument

anel. The control wheel has 2 push-button switch
w2 for bomb release and a trigger switch 1" for cannon
and machine guns on the right-hand grip, 2 microphone
switch "6’ on the right-hnnd spoke of the wheel, and 2
dive-flap switch 57 on the lefr-hand spoke. An engine
operation placard is mounted on the aft side of the con-
trol column at the angle of the “L.”

(2) REMOVAL AND INSTALLATION.

(a) Disconnect the electrical conduit “7.”
(b) Unfasten leather boot.
(¢) Remove panels «gg” and “87" (figure 3).

(d) Disconnect the elevator and aileron control
cables in the wheel well.

(e) Derach the control column bonding link 1 s

(f) Remove the bolts actaching the pivot bearing
housing to the fuselage and Lift the column out.

(g) To install, reverse above procedure and rig
cables according to directions given in paragraphs ¢ and
d, following.

(3) AD]USTMENT.—-Adjust aileron and elevator
controls as described in paragraphs ¢ (4) and 4 (4),
following.

(4) TEST.—Test aileron and elevator controls as
described in paragraphs ¢ (5) and 4 (5); following.

. AILERON CONTROL. (See figure 70 and para-
graph 19 & this section.)

Gy DESCRIPTION.—-Ends of the cables from
the control column are fastened by rurnbuckles to both
cndts of a cable which runs aft to pulleys under the
main beam, up through holes in the lower beam cap
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and around the larger circumference of a reduction
drum mounted inside the main beam. (See figure 70.)
From this point outboard t© ecach aileron the right- and
left-hand systems are independent, and either side may
be disabled without affecting the other.

Cables to the ailerons are secured around the
smaller circumference of the drum. To the left, one
passes over and one under pulleys mounted at the center
line of the airplane, through 2 fair-lead at station 119
near the rear face of the outer panel main beam, and are
secured to the quadrant of the aileron booster unit (see
paragraph 19 g, this section). To the right aileron, the
lower cable passes over a pulley at station 15 and from
this point outboard the system is similar to that on the
left-hand side.

Turnbuckles for adjusting the cables and for
breaking them when removing the outer wing panel are
accessible through an inspection plate 5" (figure 5) in
the lower wing surface aft of the main beam.

(2) OPERATION.—A right turn of the pilot's
control wheel raises the right aileron and lowers the
left aileron, causing the airplane in flight to roll to
the right. Likewise, 3 left turn of the wheel raises the
left aileron and lowers the right, banking the airplane
for a left turn. wWith hydraulic pressure “ON,” the
aileron booster transmits Servo action as long as the
pilot rotates the control wheel to exert one-sixth of the
aileron load. With hydraulic pressure “OQFF" the ailer-
ons operate in the normal manner.

An extreme turn of the control wheel (approxi-
mately 144°) will raise one aileron 25° and lower the
other 20°. This differential action is achieved by the
pivoting position of the push-pull rods on the boosier
bell crank.

(3) REMOVAL AND INSTAL'LATION.-—-See
paragraph 1 & this section.

(4) ADJUSTMENT.

(2) CONTROL COLUMN TO THE
REDUCTION DRUM.

1. Insert ¥g-inch pin through the neutral hole
of the reduction drum and bracket behind access panel
«goR"" (figure 70, view B). On some airplanes a 9/ ;-inch
diameter hole in the access panel will make panel re-

moval unnecessary.

2. If the pi!m’s control wheel is not in neutral

position, loosen one turnbuckle
(Turnbuckles are located behind panel wg7" (figure 3)
in the right-hand nose wheel well web.)
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ARERON TRAVEL

BOOSTER QUADRANT
AND LOCKING PIN

A

$-3/1821/4
1

. T3t/
e

AILERON TRAVEL

NOTES:

1. Refer to Drawing 201067.

2. =} denotes break in cable.

3. Inital cable tension is 100 (£35) lb.

4. Neutral position of aileron is flush with wing.
5

Maximum allowable play at trailing edge is
3, inch with hydraulic pressure "ON."

6. Aileron stop is governed by booster piston travel.

REDUCTION DRUM
. AND LOCKING PIN

For Key to Cables, See Section IX.
"Figure 70 — Aileron Control System
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3. Adjust curnbuckles equally until the cable
tension is 100 (=5) b measured with cable tension
indicator. '

4. Check control wheel again for neutral posi-

tion.
5. Replace lock wires on turnbuckles. Remove

centering pin. Tape 9/ inch diameter hole if opened.

(b) FROM THE REDUCTION DRUM TO
THE AILERON BOOSTER UNIT.

1. Insert ¥g-inch pin through the neutral hole
of the reduction drum and bracket behind access panel
wgoR" (figure 70, view B.) On some airplanes 2 9, ¢-inch
diameter hole in the access panel will make panel re-
moval unnecessary.

2. Insert pin in aligning holes of booster unit.
A ¥g-inch by 7.inch rod is required. 1f provided with
an L- or T-shaped handle,.the handle may be turned
under the skin to prevent dropping.

3, If pin will not G¢ in aligning holes of

booster unit, loosem one turnbuckle and tighten the

other the same number of turns. (Tumbuckles are located
above access doot ws” (figure 5) aft of the main beam
at station 188.)

4. Adjust curnbuckles equally until the cable
tension is 100 (=5) b measured with 2 cable tension
indicator. Turnbuckles must be moved aside by deflect-
ing ailerons to0 make room for cable test through access
door “5."

(¢) AILERON BOOSTER UNIT. — See para-
graph 19 ¢ (4), this section.

(d) FROM AILERON BOOSTER UNIT
TO AILERON.

WARNING

Be careful oot to get arms or fingers caught
berween the aileron and wing. Since only one-
sixth of the aileron load is felt by the pilot,
a very lirde pressure applied to the coatrol
wheel could cause serious injury.

1. Insert pin in aligning holes of booster unit.

2. Adjust aileron push-pull rod at aileron at-
taching clevis so that aileron trailing edge is flush with
wing trailing edge within %39 (.09) inch. One-half turn
of rod changes trailing edge approximately 1/ inch.

3. Play at trailing edge must DOt exceed 3§y
(.05) inch. If excessive play is present, shim, rebush, or
replace loose parts.

4. Remove pin. With pin removed and hy-
draulic pressure “OFF," ailerons have play of approxi-
mately 114 inches. This is a normal condition.

Section IV
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(e) FIXED TRIM TABS.—Under normal flight
conditions with hydmulic pressure “QFF,” both ailerons
will ride appruximately 11/ inches to 13/ inches high
at all speeds. This condition is pnormal.

Note
Ground personncl are not to bend or other-
wise adjust aileron fixed trim tabs unless wing
heaviness is evident. For correction of wing
heaviness, refer o Section 11, paragraph 4 a,
and figure 36.

(5) TEST. (See figure 70.)—Check the following®
(a) Aileron control cable tension—100 (=5) 1b.
(b) Control wheel action:

1. Left turn—left aileron UP, right aileron
DOWN; right curn—Ileft aileron DOWN, right aileson
UP.

2. Neutral position——upper knobs of wheel
horizontal—ailerons in neutral-

3, Extreme wheel romtion-—-approxima:ely
144° to right and left of neutral.

(¢) Aileron action:

1. Neutral position——ﬂush within 542 (-09)
inch with trailing edge of wing.
Note -
Measurements may be made with centering pin
in booster or without centering pin in DoOSter
but with engines running and hydraulic pres-
sure "ON.”

5. Extreme throw—9%4 (=14) inches UP
while other aileron is 7% (=) inches DOWN. Meas-
ure botch ailerons in bBoth direcrions at inboard end of
trailing edge with hydraulic pressure “ON."”

3. Play—maximum at ‘nboard trailing edge—
., (.05) inch with hydraulic pressure “ON" or with
pressure “QFF” and centering pin in booster.

(d) Connections:
e Turnbuckles—locked with safery wire.
2. Lock nuts—tight.

Note
1f adjustment is necessary €€ paragraph (4)
preceding.

4. ELEVATOR CONTROL. (Refer to figure 71.)

(1) DESCRIPTION.—-One pair of cables leads for-
ward from the lower end of the control column around
pulleys at fusclage station 95 and aft to pulleys under
the main beam; another pair of cables travels aft to a
similar set of pulleys in the same location. All four cables
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e
23* '
at et 2.5/16E1/18
81/2°
’ ELEVATOR TRAVEL 2.5[1‘521,’!6
ELEVATOR STOPS I
A TAB TRAVEL

VIEW

TAB STOPS

Je- VERTICAL
53/4°

\ - ,
NEUTRAL POSITION
OF COLUMN

NOTES:

1. Refer to drawing 201067.
—1 1 —denotes break in cable.
Initial elevator cable tension is 90 (=5) 1b.
Initial elevator tab cable tension is 35
(=5) lb.

5, Maximum allowable play at elevator
trailing edge is % inch.-

6. Maximum allowable play at elevator
tab trailing edge is 42 inch.

For Key to Cables, See Section IX.

Figure 71 — Elevator Control System

RESTRICTED

i — L] Freeey, IR .

—



P m

RESTRICTED
AN 01-75FF-2

enter the beam and pass over pulleys near the lower
beam cap. An UP and a DOWN cable travel outboard
through the beam each way to pulleys near station 89"
where they turn aft into the booms, traveling along the
inboard side of each forward boom between the skin
and the wheel well web. Aft of the wheel well the
cables are in the upper portion of the boom. At station
402 the UP cable goes down into the lower vertical
stabilizer, around a pulley and up to the lower eye of
the elevator balance arm and the DOWN cable goes up
over a pulley in the upper vertical stabilizer and down
to the upper eye of the same balance arm whose travel is
limited by adjustable stops built into the empennage
booms.

(2) OPERATION.—-Forwa:d movement of the
control column lowers the elevator which raises the
tail, causing the airplane to descend. Backward move-
ment has the opposite éffect. Extreme movement of the
column to its most forward position, 914°, lowers the
elevaror 815°. The extreme aft position, 243/,°, raises
the elevator 23°.

(3) REMOVAL AND INSTALLATION. — (See
paragraph 2 ¢ (2) and (3), this section.

(4) AD]USTMENT.
(a) Secure the elevator in neutral position by

clamping blocks from the trailing edge of the elevator
to the trailing edge of the empennage boom.

(b) Adjust elevator cables to a tension of 90
(=3) lbby loosening or tightening opposite turnbuckles
equally. For curnbuckie location, refer to figure 71.

(¢) Using a bubble protractor, test the control
column for neutral position which is 5%° forward of
vertical when airplane is level. (See figure 72.)

(d) 1f control column serting is incorrect it may
be adjusted by the turnbuckles attached to the bottom
of the control column behind access panel “87.” To move
the top of the column forward, loosen the two front
curnbuckles and tighten the two aft rurnbuckles, and
vice versa. To mainmin equal cable tension, all four
turnbuckles must be given the same number of turns.

(e) Check cable tension and safery the turn-
buckles. '

(f) Remove the blocks holding elevator in neu-
tral position.

(g) Set the four elevator stops in the empennage
boom to allow the elevator a travel of 8 inches UP and
3 inches DOWN (115, or —%g inch).

(h) Stops in both right and left booms must
make contact with the clevator balance arms at the
same time. Put elevator in DOWN position. Test travel;

RESTRICTED

Section IV
Paragraph 4

Figure 72 — Nevutralizing Control Column

if correct see that both stops for the DOWN position
make a positive contact with the elevator torque arm.
Use the same procedure for the UP position of the ele-
vator. Safety the stops.

(i) 1f the trailing edge of the elevator at the
left end is higher than the corresponding point on the
right end, the elevator twist may be corrected by tight-
ening an elevator DOWN cable turnbuckle in the left
boom, loosening the corresponding elevator UP cable
curnbuckle and doing the opposite in the other boom.
All four turnbuckles should be given the same amount
of turn. Recheck cable tension.

(Refer to figure 71 and Section IX for ident-
fication of UP and DOWN cables.)

CAUTION
Always test elevator travel at both ends of the

trailing edge.
(i) Set the control columg stops (refer t0 figure
71, view C) so that a gage of .003 inch (a sheet of paper)
will pass berween them and the control column when
the elevator is against its stops in the empennage boom.
(k) Safety the stops.
(5) TEST.—Check the following:
(a) Elevator control cable tension—90 (=5) Ib.
(b) Control column action:
1. Forward movement, clevator DOWN; aft
movement,_elevator UP.
2. Neutral position——53/4° (=14°) forward of

vertical; elevator in neutral.
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3. Extreme position— approximately 914° for-
ward and 243%4° aft of neutral position.

(c) Elevator action:

I. Neutral position—flush with trailing edge
of empennage booms, both sides.

2. Extreme throw—3 inches DOWN and 814
inches UP (4114, inch or —#}, inch).
3. Play—maximum at trailing edge, 54 (.05)
inch.
(d) Stops:
1. Elevator balance arm—both left and right
stops must contact simultaneously.

2. Control column—.003-inch clearance when
balance arm stops make conract.

(e) Connections:
1. Turnbuckles—locked with safety wire.

2. Lock nuts—tight.

Note
If adjustment is necessary, see paragraph (4),

preceding.

e. ELEVATOR TAB CONTROL. (See figure 71.)

(1) DESCRIPTION.—An elevator tab control unit
is mounted in the side control stand. Cables from this
unit go down around pulleys under the floor aft up into
the main beams, outboard on the left-hand side to wing
station 89, aft through the boom in 2 manner similar to
the elevator cables, diagonally inboard through the
horizontal stabilizer and around the tab actuating drum
on the center line of the airplane.

(2) OPERATION.—A counterclockwise turn of
the tab control wheel lowers the elevator tab which
raises the elevator in flight, which in turn tends to raise
the nose of the airplane. A clockwise turn produces an
opposite action which lowers the nose of the airplane
in flight,

(3) REMOVAL AND INSTALLATION.—See
paragraph 2 'd (2) and (3), this section.

(4) ADJUSTMENT.

-t (a) Adjust elevator tab cables at turnbuckles to
a tension of 35 (=5) pounds. Use cable tension indi-
cator. Safery turnbuckles.

- (b) If tab goes beyond limits, 25° or 2874 =13,
inches, UP and DOWN, resolder stops on elevator tab
cables in position to give correct limits. Stops are reached
through access panel number "'35"” (figure 5) in the lower
skin of the horizontal stabilizer.
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Figure 73 — Elevator Tab Control Adjustment

(c) If tab travel is uneven proceed as follows:
1. Disconnect bolt on aft end of push-pull rod.

2. Loosen lock nut on forward end of push-

pull rod.
3. Rotate push-pull rod, One-half turn to the

right will lower tab about I/ inch.

4. Replace bolt at aft end and tighten lock nut
at forward end of push-pull rod.

5. Resolder elevator tab stops if necessary.

(d) 1f adjustment (¢) above is insufficient to cor-

rect throw proceed as follows:

1. Disconnect four bolts from nut (see figure
74, item “1") at forward end of actuating unit.

2. Shift nut to permit drum to totate 314 turns
in either direction from neutral.

3. One-eighth turn of nut will move tab .10

inch.
4. Replace bolts in any alternate four of the

eight holes and install lock wires.
5. Resolder elevator tab stops if necessary.
(e) If tab play exceeds 14, inch proceed as fol-
lows:

1. Tighten bearing retainer (refer to figure 74,
item “3") only enough to take up bearing play. Lock
retainer with screws and stake heads.

2. Replace bolt at aft end of push-pull rod if
it is worn.

3. Shim or rebush bearings in aft end of push-
pull rod or in mating tab arms if worn.

4. Replace tab actuator nut “17 (figure 74)
and/or shaft 5" if worn.
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3. Recheck cable tension.

(f) Check the elevator tab control located on the
side control stand in the cockpit. 1t should indicate "o
(neutral) when the tab is in neutral position; if incor-

rect, it may be corrected by:

1. Adjusting cable lengths at the turnbuckles,

or:

2. Correcting the tab dial position (figure 73)

in the following manner:

a. Remove crank from shaft “C” and remove

screw “D."

b. Pry out center plate with two screw
drivers "A" and “E.” Be sure the drivers ar¢ behind the

dial “B,” thereby disengaging the control unit gears.

¢. Turn dial to neutral by pressing lightly

against the face of the dial.

4. Remove screw drivers and allow gears t©

mesh.
e. Replace screw and crank assembly.

CAUTION
Do not allow the control unit shaft “C” to
move from neutral posi:ion until the crank is

in place.

Nut
5-34301 Spanner Wrench

1

2

3. Retainer
4, Drum
5

Shaft

Figure 74 — Tab Actuating Unit Adjustment
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(5) TEST.—Check the following:

(a) Elevator tab control cable tension—35

(=5) 1b.

(b) Control nction—-clockwise movement, tab
UP; counterclockwise movement, tab DOWN.

(c) Zero position of control—tab in neutral.

(d) Tab action:

1. Extreme throw—2%4 (=Ye) inches UP
and DOWN.

2. Play—maximum at trailing edge Vau inch.
(e) Connections:

2 Turnbuckles—locked with safety wire.

2. Lock nuts—tight.

Note
If adjustment is necessary, se¢ paragraph (4),
preceding.

£+ RUDDER CONTROL. (See figure 73.)

(1) DESCRIPTION. — The rudder pedals are
clamped berween hangers that swing on anti-friction
bearings, supported on the fuselage webs, and a casting
at the center line of the airplane. A small lever, 00 the
outboard hanger, which is linked to 3 pawl engaged
in a ratcher at the upper end of the hanger, adjusts the
pedals ina fore-and-aft direction to accommodate the leg
lengths of different pilots. Five posir.ions are available
with the adjustment. The pedals are interconnected by
cranks and 2 walking beam. Adjustable stops limic the

pedal travel.

The rudder cables are bolted in pairs to 2 forked
mast that extends forward on the outboard side of each
pedal assembly. From the masts the cables pass through
the floor, around pulleys at fuselage station 105, and
extend aft berween the wheel well webs and the outer

. skin to pulleys under the main beam, up through holes
in the lower beam Cap outboard each way through the
beam and aft in the boom in a direction similar to the
elevator cables. At station 402 the cables are attached
to waiking beams pivoted in the horizontal stabilizer.
From the outboard side of each walking beam 2 push-

s with the rudder torque-tube arm.

pull rod connect
| of the walking beams.

Adjustable stops limic the trave

(2) OPERATION.-——Depression of the left rudder
pedal forward brings the right rudder pedal aft and de-
fects both rudders equally to the left causing the air-
plane in flight to turn to the left. Depression of the
right rudder pedal has the opposite effect. Extreme

movement of the pedals deflects the rudders 28°.
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1. Refer to drawing 201067. e '
2. —— }— denotes break in cable. . \ 254
. i 14241
3. Initial rudder cable tension is 90 (=5) Ib. \ —
4. Initial rudder tab cable tension is 35 (=5) lb. ® B1=1"
5. Maximum allowable play at rudder trailing edge is 34 inch. =" '
G. Ma;cimum allowable play at rudder tab trailing edge is 132
inch.
For Key to Cables, See Section 1X.
Figure 75 — Rudder Control System
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(3) REMOVAL AND INSTALLATION.
(«) RUDDER PEDALS. (See figure 75, riew A.)
1. Disconnect the rudder cables A
2. Disconnect the brake rods B
3. Disconnect the walking beam links “C.”

4. Remove the bolts attaching the bearing
supports to the fuselage and to the center bracket “D.”

5. To install, reverse removal procedure and
adjust according to paragraph (4), following.

(b) RUDDERS.—Refer to paragraph 2 f (2)
and (3), this section.

(4) AD]USTMENT.
(a) To place rudders in neutral position:

1. Left rudder. Measure 105 1134 inches from
centering screw (see figure 75) to trailing edge of left
rudder. Using a soft pencil, mark this neutral position
of the rudder on the boom trailing edge.

2. Right rudder. Measure 192 inches from
trailing edge of the left rudder when in neutral to the
trailing edge of the right rudder, If necessary, adjust
rudder push-pull rod in empennage boom until distance
is correct. Mark neutral position” of right rudder on
boom trailing edge.

3. Eicher clamp rudders in neutral position ot
have a helper hold them in neutral while rudder pedals
are adjusted.

4. Check neutral position of rudders after all
other adjustments are made.

(b) To place rudder pedals in neutral position:

1. Place pilot's pedal adjustment in the center
notch of the ratchet.

2. When rudders are in neutral position, a bub-
ble protractor (figure 75) placed on the aft face of the
rudder pedal support arm should indicate 15° (=14°)

“aft of vertical.

Note
Airplane must be level or compensation made
for airplane position.

3. If bubble protractor reads less than 15°
(.':1/3"), loosen turnbuckles to opposite rudder and
tighten those on the same side. 1f more than 15° (=14°),
loosen turnbuckles on the same side and tighten those on
the opposite side.

4. Recheck neutral position of rudders with
neutral position of rudder pedals; if incorrect, adjust
turnbuckles in battery and/or baggage compartment.
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5. Check rudder travel at full chrow for inter-
ference with other installations in the cockpit.

(c¢) To correct rudder travel:

1. Set the stops (figure 75, view B) to allow
the rudders a throw of 1115 (==3;4) inches in either
direction.

Note
One turn of the rudder stop bolt equals 1/ inch
distance of rudder travel.

2. Stops to both rudders must make contact
with the walking beams in the empennage booms at the
same time.

3. Set the stops on the rudder pedal walking
beam (figure 75, view A) to allow a clearance of .003
inch (sheet of paper) when the rudders are at full throw.

4, Make sure that all six rudder stops are
safetied.

(d) Adjust rudder cables at turnbuckles to a ten-
sion of 90 (= 5) lb. Safety all turnbuckles.

(e) Recheck neutral position.

(5) TEST.—Check the following:
(a) Rudder control cable tension—90 (= 5) Ib.
(b) Pedal action:

1. Left pedal, both rudders to left; right pedal,
both rudders to the right.

2, Neutral position—15° (= 14°) aft of ver-
tical; both rudders in neutral.
3. Extreme position—must clear other installa-
tions.
(¢) Rudder action:
1. Neutral position:

a. Left rudder trailing edge—1051%1¢ inches
from centering screw (see figure 75).

b. Right rudder trailing edge—192 inches
¢rom left rudder trailing edge.

2. Extreme throw—1112 (=%¢) inches.

3. Play—maximum at trailing edge—754 (.05)
inch.
(d) Stops on walking beams:
1a Empennage——both left and right stops must
contact simultaneously.
2. Cockpit (extreme forward part)—.003-inch

clearance when empennage SKOPS make contact.
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(e) Connections:
1. Turnbuckles—locked with safety wire.

2. Lock nuts—tight.

Note
If adjustment is necessary, see paragraph (4)

preceding.
g- RUDDER TAB CONTROL.

(1) DESCRIPTION.—The rudder tab control unit
is mounted on the sloping face of the center control
stand. The cable from the drum travels forward through
the control stand, down through the floor, outboard
through the nose wheel well webs, aft and up into the
main beam, outboard to wing station 89, aft through
the hooms similar to the rudder cables, around a pulley
it stirion 402,—'up into the vertical stabilizer, and down

ne tab actuating unit. The left and right rudder

units are interconnected by a cable running through
stabilizer. The cable travel is limited by sleeves on
the cable and adjustable stops in the stabilizer.

(2) OPERATION.—A clockwise turn of the tab
control crank defiects both rudder tabs to the left. In
flight, air pressure on the left surface of the tab deflects
the rudder to the right which in turn tends to turn the
airplane to the right. The procedure is reversed to pro-
vide a left-turn tendency or to balance a tendency to
yaw to the right.

(3) REMOVAL AND INSTALLATION. — See
paragraph 2 g (2) and (3), this section.

(4) ADJUSTMENT.
(a) Adjust rudder tab cables at turnbuckles to a

tension of 35 (= 5) lb. Use cable tension indicator.
Safety turnbuckles.

(b) If tabs go beyond limits to the right and left,
resolder stops on rudder tab cables in position to give
correct stop. Stops are reached through access panel 34
(figure 5) LH and RH in the lower skin of the horizontal
stabilizer,

(c) If tab travel is uneven to right and left:
1. Disconnect bolt on aft end of push-pull rod.

2. Loosen lock nut on forward end of push-
pull rod.

' . 3. Rotate push-pull rod. One-half turn to the
right will deflect tab to the right about 14 inch.

AN 01-75FF-2

4. Replace bolt at aft end and tighten lock nut
at forward end of push-pull rod.

5. Resolder elevator tab stops if necessary.

(d) If adjustment (4) (c), preceding is insuffi-
cient to correct throw:

1. Disconnect four bolts from nut (see figure
74, item “1") at forward end of actuating unit.

2. Shift nut to permit drum to rotate 31/ turns
in either direction from neutral.

3. One-eighth turn of nut will deflect'tab about

34, inch.
4. Replace bolts in any alternate four of the
eight holes and install lock wires.

5. Resolder rudder tab stops if necessary.

(e) If both rudder tabs are not in neutral at the
same time:

1. If one is outboard when the other is in
neutral:
a. Clamp one tab in neutral with soft wood
blocks to trailing edge of rudder.

b. Loosen turnbuckle through access door
34R (figure 5) until unclamped tab can be moved to
neutral position.

c. Tighten to proper tension the rudder tab
cable in boom on side of unclamped tab.

2. If one tab is inboard when the other is in
neutral ;
a. Clamp one tab in neutral,

b. Loosen turnbuckle in booni on side of
unclamped tab until tab can be moved to neutral posi-
tion. ;

c. Tighten turnbuckle through access door
34R (figure 5) until cable is at proper tension of 35
(=5) pounds.

(f) If tab play exceeds 14, inch:
1. Tighten bearing retainer “3" (figure 74)

only enough to take up bearing play. Lock retainer with
screws and stake heads.

2. Replace clevis bolt at aft end of push-pull
rod if it is worn.

3. Shim or rebush bearings in aft end of push-
pull rod or in mating tab arms if worn.

4. Replace tab actuator nut “1" (fAgure 74)
and/or shaft 5" if worn.

5. Recheck cable tension.
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_Figure 76 — Rudder Tab Control Adjustment

(g) 1f tab dial (figure 76) does not indicate

zero when tabs are in neutral:

1. Remove crank from shaft “A” (figure 76).
" 2 Remove screw “B” securing dial plate.

3, With a screw driver “C,” relieve pressure on
the dial “D” by raising the plate. Use the control unit

shaft as a fulcrum.

4. With the fingers of the left hand inserted
at the left side of the center stand “E,” force the dial up,

thereby disengaging the dial gears.

Note
.f gears refuse t0 disengage, a hook made of
stiff wire may be used on the right-hand side
of the center stand to help lift the dial.

5. Turn the dial until it indicates neurral and

allow gears to mesh.

6. Remove screw driver; replace screw and

crank.

CAUTION
Do not allow the control unit shaft “A” to
move from neutral posicion until the crank is

in place.
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(5) TEST.—Check the following:

(a) Rudder tab control cable tension—35 (=5)

pounds.
(k) Control action—clockwise movement, tabs to

left; counterclockwise movement, tabs to right.
(¢c) Zero position of control—both tabs in neu-
tral.
(d) Tab action:
1. Extreme throw—2716 (=11a) inches left
and right.
2. Play—maximum at trailing edge—14 inch.

(e) Conaections:
1. Turnbuckles—locked with safety wire.

2. Lock nuts—tight.

Note
If adjustment is necessary, see paragraph (4)
preceding.

. SURFACE CONTROL LOCK.

(1) DESCRIPTION. — When the airplane is
moored the ailerons and the elevator can be locked by
a tube assembly stowed, when not in use, on the sill
of the right-hand cockpit window.

2) MAINTENANCE. — When the airplane is
moored, secure the ailerons and the elevator according

to directions given with figure 29.

i. WING FLAPS.

(1) DESCRIPTION. (See figure 52.)—The wing flaps
are controlled by cables attached to a push-pull rod. This
rod in turn is actuated by 2 hydraulic flap motor. The
flaps ride on flap carriages «17” and “25" which travel
on carriage tracks, The flap recracted position is deter-
mined by eccentrics on che forward end of each carriage
assembly (figure 52, section B-B), nut adjustments oft
the lower carriage rods 2.7 3" and 4" and cables
with adjustable cerminal nuts (view A). Access for ad-
justment is provided when the flaps are extended and
when inspection panels (figure 5) are removed.

Note
When installing, testing, of adjusting flaps,
always operate them by means of the hand-
operated hydraulic pump in the cockpit.

(2) OPERATION.—See paragraph 19 e (1) (a),

this section.

(3) REMOVAL AND INSTALLATION. — See
paragraph 1 f (@ and (4), this section.
1
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(4) ADJUSTMENT.
(a) With cables detached, push and pull flaps
through full operation by hand. Check for freedom of
movement,

(b) Attach cables to flap carriages and flap push-
pull rods. ‘

(¢) Bring flap cables to 70 (=5) Ib tension
using the cable nuts on the push-pull rod. (See figure
52, view A.)

(d) Retract the flaps and check the flap leading
edge for a .003-inch clearance at the lower wing surface.

(See figure 77.)

VB TO 18 N e

|

003 TO 250 CLEARANCE ——

FOSITIVE CONTACT WERE /

Figure 77 — Wing Flap Adjustment

(e) Check flap trailing edge which must be 15 to
14 inch beyond the wing trailing edge. (See figure 77.)
Make adjustment by tightening UP cables and loosening
DOWN cables to further retract flaps. Reverse pro-
cedure to extend flaps.

Note
When making adjustment always maintain
cable tension by tightening and loosening cable
nuts an equal number of turns.

(f) Check flap trailing edge for contact with
wing trailing edge, while in retracted position. (See
figure 77.) Adjust at the lower carriage rod (figure 52)
as follows:

1. Extend flap.
2. Loosen lock nuts “2” and “4.”

3. Turn adjusting nut “3"” to shorten rod and
to lower flap trailing edge. Turn adjusting nut to
lengthen rod and to raise the flap trailing edge.

Note
One turn of the nut equals 3{4 inch in flap
position.

ks 4. Test by retracting flap. If adjustment is
n. acrory, extend flap and tighten lock nuts.

2
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(g) Operate flap and check for possible binding
and interference with wing structure, Make' adjustment
at the eccentrics (figure 52, section B-B), if necessary.

1. Extend the flaps.
2. Remove the bolt holding the eccentric lock.

3. Rotate eccentric so that the forward end of
the carriage rides higher (or lower) in the flap track.

4. Replace eccentric lock and bolt.

5. Retract flap; test for snug fit and free action,
If satisfactory, extend flap and safety eccentric lock.

Note
After adjustment of forward carriage-end,
check for .003 clearance at flap leading edge
(figure 77).

(h) Check flap for side play and for looseness
in all positions. Correct by center adjusting bolts “16"
(figure 52).
1. Remove safety and bolt.
2. Remove adjusting bolt lock.

3. Turn adjusting bolts clockwise to tighten
flap in track.

CAUTION
Do not put too much tension on the track
rollers or the entire carriage will “freeze” and
fail to operate.

4. Replace lock and bolt.

5. Retract flap; test for snug fit and free
operation. '

6. If adjustment is satisfactory, extend flap
and safety lock bolts. ' ‘

(i) After flap adjustment, synchronize flap travel
by adjusting cable lengths, maintaining 70 (=5) Ib
cable tension.

(5) TEST.—Check the following:
(a) Flap control cable tension—70 (=5) 1b.
(b) Flap retracted position:
1. Clearance at leading edge—.003 to .250

inch.
2. Clearance at trailing edge:

a. Positive contact with wing.
b. Overlap of 1 to 14 inch aft of wing
trailing edge.
(¢) Flap movement:

1. No binding — must move freely by hand
with cables disconnected.

RESTRICTED
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2. No excessive play.
3. All flaps must extend equally.

(d) Stops:

1. Micarta stops at flap crack ends are second-
ary and should not be touched by flap carriage.

2. For limit of flap travel see paragraph 19 ¢
(1) (d), this section.

(e) Play in flap motor actuating out—.035 inch
maximum. (Replace if any portion of nut is worn to a
knife edge.)

(f) Connections:

1. Swaged cable terminals:

Z, a. Connecting turnbarrels (outboard end of
motor-driven push-pull rod) — not more than five
visible threads.

b. Connecting nuts (figure 52, view A)—not
more than twenty-three visible threads.
2. Push-pull rods—screws must close “witness

holes” in nuts “3."” Lock nuts must be tight.

3. Castle nuts—safetied with cotter pins.

Note
If adjustment is necessary see paragrnph (4),
preceding.

j. FLAP TRAVEL LIMIT VALVE.—See paragraph
19 e (1) (4), this section. .

k. FLAP “POP-UP” INDICATOR.—See paragraph
1 b, this section.

I. DIVE RECOVERY FLAPS.

(1) DESCRIPTION.—See paragraph 1 i (1), this
section.

" (2) TROUBLE SHOOTING.—3ee paragraph 20 k
3, this section.

(3) REMOVAL.—See paragraph 1i (3), this sec-
tion.
(4) MAINTENANCE.See paragmph 1 i (4), this
section.
(5) AD]US’I'MENT.
(a) MECHANICAL.—See paragraph 1 i (5),
this section.
(b) ELECTRICAL.—See paragraph 20 k (4)
(d), this section.

(6) INSTALLATION.—See paragraph 1i (6G), this
section.

(7) TEST.—See paragraph 20 £ (4), (el this
section.

Section IV
Paragraphs 4-5

_ 5. ALIGHTING GEAR.

2. GENERAL.—The tricycle-type alighting gear con-
sists of two main units mounted in wells in the front
section of the forward booms, and a nose wheel unit
mounted below the armament compartment and cockpit
in the forward section of the fuselage. The gear travel
is directly fore-and-aft about the fulcrum points, and is
operated by hydraulic piston-type cylinders through
cockpit controls connected to the main hydraulic system.
All the units retract aft. An cmergency hand pump, lo-
cated at the right of the pilot’s seat near the floor, is
used to extend the gear in event of hydmulic-sysrem‘
failure. Automatic, hydraulicnlly-operated locks are
provided for both the up and the down positions of
the gear. When the gear is retracted, flush doors com-
pletely enclose it in the wheel wells. Both the fuse-
lage and the boom doors are hydraulically controlled.
Each landing gear unit is actuated by means of a hydrau-
lic cylinder and connecting linkage. The main gear
assembly is operated by a cylinder placed in the engine-
support bay forward of the wheel-well bulkhead. The
nose gear unit is moved by a cylinder below the upper
deck floor of the armament compartment. The shock
scrut assembly of each unit is oleo-pneumatic in action,
using oil and air as the damping and energizing mediums.
A shimmy damper on the nose strut prevents excessive
oscillation of the wheel fork. Hydraulica[ly-operated
pin up locks engage the hollow wheel axles of each unit
and hold the gear in the up position. Down locks are
incorporated in the actuating cylinders to hold the piston
and gear in the down position. A warning light is in-
stalled on the instrument panel ‘to provide a visible
means of checking the position of the gear. This light
glows whenever the gear is not completely up or down.
A handle on the LH side of the cockpit is connected to
the landing-gear four-way control valve and determines
the actuation of the gear. For the principle of hydraulic
operarion of the landing gear, see paragraph 19 b, this
section.

b, MAIN LANDING GEAR. (See figures 78 and 79.)

(1) GENERAL.—Each of the two main gear 2s
semblies is made up of an air-oil type shock strut; two
drag links, attached to the drag strut; 2 cubular steel drag
strut, atrached at one end to the main strut and at the
other to the drag links; 2 hydraulic actuating cylinder,
incorporating 2 down lock unit, connected to the drag
links; and 2 wheel-and-brake assembly including a 36-
inch smooth contour tire.

(a) REMOVAL.

1. Raise airplane clear of ground with wing
jacks. (See Section 111, paragraph 2 b.)
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Turbosupercharger Overspeed
Generator

2. Hydroulic Brake Line

3. Coolant Tube

4, Brace ‘

5. Main Landing Gear Assembly
6. Wheel Assembly

7_.-"'_;"Grcunding Wire
(Ref., LH Gear Only)

8. Door Assembly
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1. Fulerum Nut
2. Fulerum Pin
3. Fulerum F
4. Fulerum Pin Retaining Bolts
5. Drag Link Pin 1
6. Drag Links
7.  Actuating Cylinder End
Terminal
8. Actuating Cylinder
9. Down Lock Elbow Fitting
10. Down Llock Pin
11. Drag Strut Adjustment Nut
12. Drag Strut
13. Upper Cylinder Chamber
14. Orifice
15. Drag Strut Attaching Bolt
16. Lower Cylinder Chamber
17. Torque Arms
18. Wheel Axle Nut
19. Wheel Axle
20. Strut Piston
21. Main Shock Strut Cylinder
Assembly
29. Side Strut Attaching Bolt
23. Side Strut
TOOLS
1. Fulcrum Pin Nut Wrench $-20408-34
2. Fulcrum Pin Puller $-10401
11. Drag Strut Adjusting Wrench  $-20129
18. Axle Nut Wrench $-12102
Figure 79 — Main Landing Gear
115
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2. Remove air filter and duct as a unit. Mark
Juct to insure proper replacement.

3. Disconnect brake hose 2" (figure 78) at
apper boom support bracket and drain hydraulic fluid
into a clean container.

4. Remove bolt “15" (figure 79) from drag
srut attachment to main strut.

5. Remove inboard and outboard fulerum pin -
nuts "'1" (figure 79); use tool S-20408-34.

6. Remove fulcrum pin retaining bolts at "4”
(figure 79).

7. Support shock strut assembly to remove izs
weight from fulcrum pins and, using pin puller 5-10401,
at 2" (figure 79), withdraw fulcrum pins enough to
free them from shock strut fulcrum.

8. Lower landing gear assembly.

vz Note
For ease in handling, remove the wheel as-
sembly as outlined in paragraph 6 a (1), this
section.

(b) DISASSEMBLY.—Remove side struts, drag
links, and torque arms individually by removing their
attaching bolts, pins, and nuts.

(c) ADJUSTMENT. (See figure 400.)—With
gear installed and in down position but not connected to
drag links, and with the links not connected to actuator-
cylinder piston rod, proceed as follows:

1. Swing gear aft and connect drag strut “12”
to drag links “6.”" (See figure 79.) -

2. Relieve actuating-cylinder “down” pressure "’
by operating ailerons, then lift down-lock pin "10." - !

3. Pull acruator piston rod aft and screw it );
ot :

AN 01-75FF-2

4. inch above center line "A-D" of drag strue o center
of drag link pivar "C."
Note
Adjustments made in the down position will
generally double in the up position: & c., & cor-
rection of ;4 incn in the down position will
usually change the up position lg inch. It is
recommended that all inital adjustments be

made with the gear in the down position.

6. Inflate shock strut to a minimum of 125
Ib/sq in. and retract gear.
q g

into terminal "_'I'-’-‘,_I_irrxti_l”qgiy five threads shpw. )
15 e -‘ll.'.",- “:Ij" ;' - > oy 2
! ! CAHTIQJ':‘M ’_ T 1. Grease Fittings
Do not use pliers, pipe, wréniches, or any knurl- 2. Pencil
ed, hard-jawed tools on piston rod, as these 3. Torgue Arm
tools will mar the polished and ground surfaces 4. Outboard Web
causing unit to leak or seize during operation. . —_—
Remove rurning tool from piston rod before Figure 80 — Up Lock Pin Clearance
operating landing gear, or damage to firewall
iy nespic 7. With a pencil held against grease fittings
; S . . ) . “1” (figure 80) of rorque arm "3 so that the pencil
o 4. Swing gear forward into down-locked posi- point touches boom web "4, force gear up against
e ¥ bumper, by hand, and down against up lock pin. The
ote : ” : P . N
Tool used to hold down lock pin must be ljng(h i penc;l marl; O.?, v\.eE:Andlc.zm_; u}fd.IOdePm
Femtoved. clearance, which must be 34, (=14.) inch. Adjust drag
1 strut "12" (figure 79) at “117 to get this clearance.
- 5. Adjust piston rod at “7" (figure 79) to 8. With gear retracted, check for 1;,- to 93a-
maintain at “C"” (figure 400B a distance of from 1{4 to inch “break™ over dead center as shown in "A" (figure
L RESTRICTED
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400) ; extending drag strut w12" (figure 79) will raise

the gear; shortening the strut will lower the gear.

9, With gear extended, insert putty Of similar
substance in hollow end of axle at region of up lock
pin engagement. Retract gear and pull it down against
up lock pin. Extend gear and measure depth of up lock
pin impression in putty. Impression should be berweeu
540 t0 g inch deep. To adjust pin, remove bolts holding
clip in pin groove (on inboard wheel well web) and
turn pin clockwise to reduce “bite” or counterclockwise
to increase "bite.” (Refer to paragraph 19 b (7), this
section.) Be sure tO replace clip.

10. Check clearance between hub and up lock
bumper with gear in up position. Pull down on gear,
insert feeler gage, and release gear. Clearance should
measure .003 to .010 inch. If drag strut cannot be ad-
justed, remove bumper and shim as necessary. (See
figure 399.) -

11. Operate gear through three or four cycles
to check for proper functioning.

12. If necessary, make further adjustment by
changing piston rod travel with gear in down position,
and drag strut 127 with gear in up position. (See fig-
ure 79.)

13. Check again for accuracy of settings. If
gear fails to extend or retract fully, maladjustment of
actuating cylinder piston rod travel exists. Check far
rod travel as shown in figure 247. Adjust as outlined
in paragraph 19 b (6), this section.

(d) TEST.
1. Check all adjustments as gear is run through
several cycles.
2. Lower airplane until it is supported on iand-
ing gear.
3. Actuate landing gear struts as outlined in
paragraph (2) (g)s following.

(¢) INSTALLATION.

8 PREPARATION. (See figure 81.)

a. Check drag links for fit of pin. Pin “17
must be free to turn in drag-link bushings throughout
full arc of link travel about pivot points. Grasp pin
with hand and move links through complete arc of travel.
Wrap pin with tape, if necessary, to prevent slippage
while turning.

b. If pin is found to be too tight to turn by
hand, remove bolt from outboard diagonal on-outboard
drag:link-pivoc-mbe assembly at point of artachment
to pivot tube, and withdraw diagonal from attachment.

_ c. Loosen jam nuts on both ends of inboard
diagonal, and turn diagonal tube, lengthening or shorten-

Section IV
Paragraph 5

1. Drag Link Pin

2. Pivot Tube Assembly
3. Pivot Points

4. Drag link

Figure 81 — Drag Link “Free’ Pin

ing assembly, at the same time twisting pin and moving
drag links simultaneously until pin turns freely through-
out arc of link travel. (Turning tube clockwise, looking
forward, will cause diagc_)nal to lengthen; counterclock-
wise, O shorten.) Tighten jam nuts (inboard diagonal)
to hold pivot tube alignment, and safety wire.

CAUTION
Do not put outboard diagonal under tension
or compression when installing or adjusting
pivot points. Adjust tube length by hand only-
Set pivot points by adjusting inboard diagonal
only.

Note
Under normal replacement procedure, where
airplane or landing gear has not been damaged,
do not disturb the setting of boom pivot sup-
port. If damage has occurred 0 the airplane in
¢ the landing gear of forward boom
scructure, and it is impossible to obtain free
on of all units, do not attempt to replace

the area 0O

opem:i
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230240 (2 req)

2. Spacer 152803 (8 req, max)
(Use -2, -3, -4, -5, -6, -7, as required
for proper adjustment. These may
be used on either end of fulcrum.)

1. Fitting

Drift Pin §-33202
Drift Pin
Boom Contour Station 179.875

6. Bolt ANG-35A (2 req)
Washer ANS60-616 (2 req)
Nut AC365-624 (2 req)

7. Strut Assembly 196126

8. Pin 225457 (2 req)

Nut 225479 (2 req)
Washer 225497 (2 req)

9. Bolt AN3-24A (2 req)

Nut AC365-1032 (2 req)

10. Nut(Usewrench5-20408-34) 225479 (1 req)
1. Pin 225458 (1 req)

Figure 82 — Main Landing Gear Fulcrum Alignment

boom pivot supports in the field as special -
tooling is required for this operation. (Ref.
drawing 230587.) )

2. INSTALLATION PROCEDURE.

a. Lift strut into place and align fulcrum
pins by using aligning pins. (See figure 82.) Support
strut against falling.

) b. Withdraw outboard aligning pin enough
to insert a sufficient number of LS-2803 spacers to give
proper side adjustment between drag strut “1” and main
landing-gear-strut assembly “3.” (See figures 83 and
84.)‘ Replace aligning pin to hold spacers in place.
Maximum misalignment of drag strut in relation to shock
strut Iug "2 with gear in either extended or retracted
position must not exceed 14 inch. If this limit is ex-
‘ceed-ed, reposition drag link washers and fulcrum spacers
“to give proper adjustment.

¢. Remove aligning pins separately and in-
sert fulcrum pins.

d. Align fulcrum pin holes with a drift pin
and install retaining bolts.

e. Install fulcrum pin lock nuts and safety-
bolt in place. x

f. Install brake assembly. (Refer to para-
graph 6 & (3), this section.)

g. Install wheel assembly. (Refer to para-
graph 6 a (1), this section.)

h. Fill shock strut as outlined in paragraph
b (2) (f). following.

i. Inflate strut with air until piston extends
214 to 3 inches from cylinder when airplane is resting
on ground.

j. Test gear as outlined in paragraph (d),
preceding.

.“3 ; RESTRICTED
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1. Drag Strut End-fifting
2. Drag Strut Attachment Lug
3. Shock Strut Assembly

Figure 83 — Main Landing Gear
Strut Misalignment, Extended

(2) MAIN LANDING GEAR SHOCK STRUT.
(a) DESCRIPTION. (See figure 85.)—Each

main shock strut is oleo-pneumatic in action, with air as
the energizing medium, and oil the damping medium.
The unit is composed of a cylinder enclosing a piston
at the end of which is fastened a wheel axle fitting. Syn-
thetic andileather chevron type packings insure operation
without loss of cylinder fluid. Packings are identified
by a yellow and a green stripe painted on lower portion
of cylinder. The yellow band indicates synthetic pack-
ing, and the green band leather packing. Both bands
together indicate 2 combination of packings. Torque
arms, attached to both the cylinder and the axle fitting,
maintain alignment and prevent rotation of the piston.

(b) OPERATION. (See figure 79.)—In com-
pression, when force is applied to axle 19" the upward
thrust telescopes piston “20” into cylinder “a1,™ This
action, in turn, forces hydraulic fluid in chamber "16"
above the piston through orifice "14” into upper cylinder
chamber “13," creating a fluid resistance which absorbs
part of the shock. Air compressed by the hydraulic

Section IV
Paragraph 5

Figure 84 — Main Landing Gear
Sirut Misalignment, Retracted

fuid in the upper chamber adds further resistance to the
telescoping action. After axle pressure has been thus
absorbed, the compressed air forces the fluid back into
lower cylinder *16," extending the piston. Restriction
in flow according to orifice design ensures smooth re-
covery from shock.

(¢) REMOVAL. (See figure 79.)
]. Raise airplane clear of ground with wing
jacks as outlined in Section III, paragraph 2 b.
2. Deflate strut at air valve.

3. Disconnect brake line at lower connection
and drain fluid into 2 ciean container. Plug brake line
and brake-connection hole.

4, Disconnect side strut "23” at lower point
of attachment “22."

5. Disconnect sCissOfs switch conduit.

Note
Torque arm scissors switch is mounted on LH

landing gear strut oaly.
6. Remove drag strut attachment bolt "15.”

7. Remove inboard fulcrum pin retaining bolt.
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Filler Plug and Air Valve
Name Plate

Shock Strut Cylinder Assembly
Piston Head Top Bearing
Piston Sleeve

Piston Assembly

Upper Packing Spacer
Chevron Packing Rings
Lower Spacer

Bottom Bearing

Wiper Ring

Gland Nut

Axle Assembly
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8. Remove inboard fulcrum pin nut. (Use tool
§-20408-34.)

9. Support strut and withdraw inboard ful.
crum pin enough to release strut cylinder. (Use pin
puller S-10401.)

10. Lower strut by exerting a downward twist-
ing motion until cylinder end drops free of fulcrum "3."

(d) DISASSEMBLY.

1. Remove filler plug "1 (figure 85), and
drain hydraulic fuid into a clean container.

2. Remove lock screws and unscrew gland nut
*12” (figure 85). (Use tool 5-20427-38, figure 40.)

Note .
A wiper ring “11” (figure 85) is located be-
tween gland nut and bearing. Handle this ring
with care for its feather edge is easily damaged.

3 Carefully bump piston assembly down with’
2 mallet or the foot until bearing 10" (figure 85) drops
below end of cylinder. If bumping fails to dislodge
bearing and packing, replace air-valve body and inflate
strut just enough to force bearing and packing from
cylinder. Do not over-inflate strut.

4. Disconnect torque arms 17" (figare 79).

5. Unscrew piston retainer sleeve 57 (figure
85). (Use wrench S-33701, figure 40.)

6. Withdraw piston from strut cylinder.

7. Remove piston head by loosening lock
screw and unscrewing head. (Use wrench §-20628-21,
figure 40.)

CAUTION -
When assembling piston head to piston, pre-
caution must be taken to make sure lock screw
is tight. Failure to observe this will result in
screw loosening and head rurning to cause an
eventual loss of hydraulic fluid past head into
piston body. '

8. Remove strut packing, spacers, bearing,
and wiper ring. : :

(e) MAINTENANCE REPAIR. (Sce figure 86.)
—Fluid leakage is the most common source of trouble
and may be stopped by adjusting gland nut, or replacing

gland packing.
Te AD]US’I’MENT OF GLAND NUT.

Note
Make adjustment while strut is installed and
weight of airplane rests on landing gear.

Figure 85 — Main Landing Gear Shock Strut

120 RESTRICTED




.
' [u‘h

——

RESTRICTED
AN 01-75FF-2

g @ 5 S o Y s-2.3285
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Bearing
Wiper Ring, AN6231
Sleeve

Upper Spacer
Upper Packing, Specification AN6225-49
Lower Packing, Specification AAF 4382237

Lower Spacer

No R e

Figure 86 — Landing Gear Strut Packing

4. Remove lock screws and gradually tighten
gland nut until leakage has stopped. Lock-screw holes
are located to allow 18 adjustments (one every 20°)
to one complete turn of gland nut.

b. Rock airplane slightdly to make sure gland
nut has not been tightened enough to cause piston to
bind.

c. Replace lock screws and safety wire.

d. If piston seizes or binds, replace gland
packing.

2. REPLACEMENT OF PACKING.

. Note
Strut must be disassembled to replace packing.

Raise airplane off ground with wing jacks and
follow procedure for strut disassembly as out-
lined in paragraph (4), preceding. Place clean
container beneath piston to catch hydraulic
fluid. '

Section 1V
Paragraph 5

Replace chevron packing rings and spacers
individually. Make sure each ring is properly seated be-
fore installing the next. Dip rings in strut hydraulic
fuid to facilicate installation. Be sure that apex of rings
points down, and that correct packings and spacers are
installed. Strut chevron packings are composed of two
lower rings of leather, conforming to AAF drawing
43B2237, and four upper rings of synthetic material,
Speciﬁcation ANG225-49. If means are available, actuate
piston through at least half its travel for a minimum
of 500 cycles.

(f) ASSEMBLY. — Reverse disassembly proce-
dure. Compress strut fully and fill cylinder to level of
filler hole with approximately one U. S. gallon (0.84
Imperial gallon) of hydraulic fluid, Specification AN-
VV-0-366. Actuate piston to remove trapped air and -
check fluid level. If level is correct, install and securely
tighten air valve body and gasket.

(g) TEST.

1. With shock strut installed, rock airplane so
strut will alternately extend and compress to overcome
packing friction. When properly inflated, piston should
extend from cylinder a distance as given in paragraph
(h), following. When checking or adjusting strut infla-
tion, place airplane in taxi position on a level surface
sheltered from wind.

2. Test filler body and valve and packing gland
for air leakage with a neutral soapy-watec solution. Leak-
age at packing gland is indicated by hydraulic fluid seep-
age, or by bubbles when soapy water is applied.

CAUTION
Do not use soaps of high lye content when test-
ing for leakage as they will etch meral parts.
Wipe all surfaces dry of soap soludon after in-
spections have been made.

(h) INSTALLATION. — Reverse removal pro-
cedure and lower airplane until entire weight rests on
landing gear. Inflate main shock struts until piston ex-
tends 21/, inches maximum, with full load, or 3 inches
maximum, with light load, measured from red line on
piston to end of gland nut. Test gear as outlined in para-

graph (g), preceding.

CAUTION
Air valves must be of the high-pressure type in
accordance with Specification AN-C-71.

(3) MAIN LANDING GEAR ACTUATING
CYLINDER.

(a) DESCRIPTION. — Refer to paragraph 19
b (6), this section.
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Figure 87 — Nose Landing Gear Installation, Rear View
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(b) OPERATION.—-—Refer to paragraph 19 b

(2), this sectiox.

(¢) REMOVAL.
1. Raise airplane clear of ground with wing
jacks. (See Section 111, paragraph 2 b.)
2. Relicve hydrnulic pressure by operating

ailerons.
3. Disconnect and plug hydraulic lines.
4. Detach fire wall seal at fire wall.

5. Remove pin attaching piston-end assembly

to drag links at wgr (figure 79).

6. Remove elbow fitting w9 from aft part of
cylinder (figure 79)-

7. Remove nut holding clevis to support bay. -

8. Slide cy[indef aft and downward.

(4) UP LOCK.—The main landing gear up lock is
mounted on the inboard web of each main wheel well
so that the up lock pin engages the hollow end of the
wheel axle when the gear is in the UP positon. It is
connected to the landing gear hydraulic system and re-
leases the gear when extension begins to take place. For
a complete description, refer €0 paragraph 19 b (7), this

section.

(5) DOWN LOCK.—Incorporated into the main
actuating cylinder is 2 small pisron-operated pin which
extends into a groove in the main cylinder piston when
the gear is fully extended. This pin prevents movement

of the gear when extended, and celeases the piston dur-

ing the retraction cycle. For further information, refer

to paragraph 19 b (7), this section.
. NOSE LANDING GEAR. (See figures 87 and 88.)

(1) GENERAL.—The casterable nose landing gear
r-oil type shock struf, dual drag struts,
rms, and 2 wheel-and-brake
h smooth contour tire. The
nment when retracted by 2
e internal

consists of an ai
a wheel fork and torque 2
assembly mounting 2 27-inc
gear assembly is kept in alig
mechanical centering device incorporated in th
construction of the piston and shock strut cylinder.
Alignment in the extended position is maintained by the

action of the shimmy damper.

(«) REMOVAL. (See figure 88.) — Gear ex-
tended.
1. Block main landing gear wheels and lower
wil of airplane. When nose gear is clear of ground, se-
cure tail with 800-pound load.

2. Deflate shock strut at air valve.

Section IV
Paragraph 5

3, Remove bolt "23” sccuring drag strut 20"

and disconnect safety chain “21."

Note
For ease of handling, wheel assembly may be
removed prior 10 landing gear removal as out-
lined in paragraph 6 4 (1), this section.

4, Remove fulcrum pin retaining bolts.
5. Remove fulcrum pin nuts. (Use tool

$-20402-27.)

6. Support landing gear and remove two ful-
crum pins 57, (Use pin puller $-10402.) Withdraw
pins enough to free fulcrum from its support.

7. Rotate fulcrum untl it is clear of airplane

structure and lower carefully.

(b) DISASSEMBLY. (See figure 88.)—Remove
side brace struts “6,” drag struts “20,” and shock’ struts
«7" individually by removing their attaching bolts, pins,

and nuts.
(c) ADJUSTMENT. (See figure 396.)
1. Adjust actuating cylinder piston rod length

at clevis attachment "1” (figure 88) until approximately
eight threads are visible between lock nut and clevis end.

Note :
Shortening piston rod will increase break-over-

center of drag strut with gear in DOWN posi-
“cion and will lower the gear in the UP position.
Lengthening " piston  rod will decrease the
break-over-center of drag strut with gear in
- DOWN position and will raise the gear in the
UP position.
2. Loosen drag strut lock nuts at "24” (ﬁgt;re

88) and adjust length of strut until the distance berween
the ends of strut tubes is approximately 17/g inches.

. Note
Shortening the drag strut will decrease the
break-over-center of drag strut with gear in
DOWN position and will lower the gear in the
UP position.
Lengthening the drag strut wi
break-over-center of the drag strut with gear
in the DOWN position and will raise the gear
in the UP position.

1l increase the

3. Adjust piston rod and drag strut length pro-
gressively (preferably at drag strut) obtain final re-
sults as specified in figures 393 and 396.

4. Check chain for 144 inch slack. If necessary,

adjust tension by lowering or raising clamp on strut

assembly. (See figure 396.)
123
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-Safety Chain

Piston Rod End Terminal
Actuating Cylinder
Down Lock

Fulerum Pin Nut
Fulerum Pin

Side Strut

Shock Strut

Shimmy Damper Piston
Shimmy Damper Cylinder Assembly
Shimmy-Damper Reservoir Assembly
Torque Arm

Torqué Arm Pin

Towing Eye Bolt

Nose Wheel Ferk

Wheel Axle

Wheel Axle Nut

Shock Strut Piston

Packing Gland Nut

Shimmy Damper Retaining Ring
Drag Struts

Fulerum

Drag Strut Bolt

Drag Strut Adjusting Nut.
Torque Lever

TOOLS
Fulerum Pin Nut Wrench $-20402-27
Fulerum Pin Puller 5-10402
Cylinder Retaining Nut Wrench S-20125
Axle Nut Wrench S-12101
Shimmy Damper Retaining Ring .
Wrench $-20634-11

Torque Lever Adjusting Nut Wrench  5.20129

Figure 88 — Nose Landing Gear
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1. Filler Plug and Air Valve
2. Name Plate ST i
3. Shock Strut Cylinder Assembly
_ 4. Piston Head Top Bearing
5. Piston Sleeve
4. Piston Assembly
7.. Upper Packing Spacer
8. Chevron Packing Rings
9. Llower Spacer
10. Bottom Bearing
11, Wiper Ring
12. Gland Nut
13. Nut

Figure 89 — Nose Landing Gear Shock Strut

(2) NOSE LANDING GEAR SHOCK STRUT.

(a) DESCRIPTION. (See figure 89.)—The nose
shock strut is of the oleo-pneumatic type, and is simi-
lar in construction and operation tO the main landing
gear shock struts. A cam sleeve 5" engages a corre
sponding cam cut in the top bearing "4 t0 maintain 2
fore-and-aft alignment of the nose wheel when the gear
is rerracted or not under compression. A shimmy dam-
per is installed above the torque arms [0 prevent ex-
pessive oscillation of the nose wheel at high speeds, but
is constructed to permit the wheel to swivel on either
side of the center line of the airplane.

Section IV
Paragraph 5

(b) REMOVAL. (See figure 88.)
1. Follow removal procedure as outlined in
paragraph b (2) (¢) preceding.
2. Support strut and disconnect side brace
struts 67 at upper actachment to fulcrum.

3. Lower strut by exerting a downward twist-
ing motion until keys in strut cylinder head loosen suffi-
ciently to allow strut to drop free of fulcrum.

(¢) DISASSEMBLY. (See figure 89.)—Refer to
paragraph b (2) (d), preceding.

1. Remove filler plug *1,” and drain hydraulic
fuid into a clean container.

2. Remove lock screws and unscrew gland nut
w12 (Use tool S-20636G-21, figure 40.)

~ Note
A wiper rirg “11” is located berween gland nut
and bearing. Handle this ring with care for its
feather edge is easily damaged.

3, Carefully bump piston assembly with a
mallet or the foot until bearing 10" drops below end
of cylinder. If bumping fails to dislodge bearing and
packing, replace air-valve body and inflate strut just
enough to force bearing and packing from cylinder. Do
not over-inflate strut.

4, Disconnect torque arms.

‘ ‘
5. Unscrew piston sleeve 5.7 (Use tool
s-34501, figure 40.)

6. Withdraw piston from strut cylinder.

7. Remove piston head by loosening lock screw
and unscrewing head. (Use tool §-20628-21, figure 40.)

CAUTION
When assembling piston head to piston, pre-
cautioh must be taken to make sure lock screw
is tight.'Failure to observe this will result in
screw loosening and head turning to cause an
eventual loss of hydraulic fluid past head int0
piston body.

8. Remove strut packings, spacers, bearing, and
wiper ring. ’ _
(d) MAINTENANCE REPAIR. (See figure
86.)—Refer © paragraph b (2) (e)s preceding.

(e) ASSEMBLY.—Refer to paragraph b (2) (f)
preceding, except 41l nose strut with only .75 U. S
(.62 Imperial) gallon of hydraulic fluid, Specification
AN-VV-0-366.

(f) TEST.—Refer t0 paragraph b (2) (g), pre-
ceding. Test for nose scrut is identical with that for main
strut, except nose strut piston should extend 4 inches
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Packing Nut

Washer

"Q" Ring Packing

#“Q" Ring Packing
Piston

Outer Extension Spring

Inner Extension Spring

NOTE: Test pressure for leakage—1200 1b/sq in.

8.
9.
10.
)l
12,
13.
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Cylinder

Valve Spring Retainer
Valve Spring

Poppet Check Valve
Gasket

Threaded End Fitting

Figure 9
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) e COLOR KEY A. Hydraulic Fluid Reservoir
" P B SUPPLY LINES B. Brake Master Cylinder
J o - = £ B PRESSURE LINES C. Bell Crank ASSEmbi)’
P D. Swivel Fitting
e E. Parking Brake Handle

NOTE:

Remove slack from cobles.
Do net apply tension to cables.

Figure 91 — Brake System Location and Flow Diagram

(2) NOSE LANDING GEAR WHEEL
ASSEMBLY. '

(a) DESCRIPTION.—The nose wheel assembly
consists of a cast wheel, a tire, and a tube, similar to the
main wheel assembly. No brakes are installed in the nose
wheel assembly. The wheel and tire assembly is mounted
on the axle of the nose landing gear strut located in the
forward section of the fuselage. The tire is a 27-inch
smooth contour, 8-ply casing, Specification AN-C-55A,
using a 27-inch SCB Dual Seal tube, Specification AN-I-
14, and mounted on a cast magnesium wheel, Specifica-
tion AN-W-G.

(5) REMOVAL.

1. Block main landing gear wheels and lower
tail of airplane.

2. When nose wheel is clear of ground, secure
tail with 800-pound load.

3. Remove wheel assembly as outlined in para-

graph (1) (b), preceding.

(¢) DISASSEMBLY.—Refer to paragraph (1)
(¢), preceding. s

(d) MAINTENANCE REPAIR.—Refer to para-
graph (1) (d), preceding. !

(e) ASSEMBLY.—Refer to paragraph (1) (e),
preceding.

(f) INSTALLATION.

1. Replace wheel assembly as outlined in para-
graph (1) (f), preceding.

2. Lower nose of airplane and remove load
from tail.

4. BRAKE SYSTEM.
(1) GENERAL. (See figure 91.)—The braking sys-

tem consists of two barrel-type compensating master
cylinders, directly connected to two 12.7-inch nine-disc-
type brake units. The hydraulic brake fluid is fed by
gravity from two reservoirs, located on the aft bulkhead
of the gun compartment, to the inlets of the respective
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A. Brakes Off

C. Brokes Fully Applied

D. Brakes Released

Figure 92 — Brake Operation Cycle
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1. Eyebolt Lock Nut 9. Compensating Port 16. Rear Piston Seal

2. Rubber Boot Strap (Small) 10. Pressure Port 17. Piston Return Stop
3. Rubber Boot 11. Return Spring 18. Snap Ring

4, Rubber Boot Strap (Large) 12. Spring Seat 19. Piston Rod

5. Cylinder Body 13. Front Piston Seal - 20. Boot Air Vent

4. Steel Sleeve Insert 14. Piston Head Ports 21. Piston Rod Coupling
7. Gravity Inlet Port 15. Piston 22. Eyebolt Terminal

8. Inlet Connector Fitting

Figure $3 — Brake Master Cylinder

master cylinders (figure 91). The cylinders are located
on the aft bulkhead of the gun compartment in line with
the rudder pedals. From the master cylinder, the hy-
draulic fluid pressure is transmitted to the respective
brake units through tubing along the front center-section
shear beam and through the forward boom to the main
landing gear shock strur by flexible tubing. The fluid is
carried from the center section to the strut, to allow re-
traction of the gear, and from the strut to the brake 10
permit movement of the shock-absorbing unit.

(a) OPERATION. (See figure 92.)—The oper-
ation of the brake system may be divided into four com-
ponents or positions in the brake-application cycle: "A,"”
Brakes Off; “B,” Partially Applied; “C,” Fully Applied,
and “D,” Released.

Note
Item numbers in text following are called out
on figure 93 except as noted.

1. In the brakes off, or fully released position,
there is no pressure in the master cylinder, since piston
15" does not cover compensating port “9.” Hence, the
brake discs may turn freely, since there is no hydraulic
pressure at the brake unit

2. When the brake is partially applied, the pis-
ton moves forward covering compensating port “9.”
Any further movement of the piston develops pressure
on the fluid in the master cylinder. This is transmitted
through the hydraulic lines to the brake cylinder, par-
tially compressing the discs and slowing the roration of
the wheel.

3. To build up braking pressure, a sufficient
quantity of fluid must pass to the brake cylinder to
cause piston 9" (figure 94) to move out and bring the
discs together. After contact is accomplished, any fur-
ther movement of the master piston brings increased
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Bleeder Washer

Bleeder Plug

Seal Ring

Piston Seal Expander Spring
Insulating Disc

7. Piston Seal Gasket

8. Piston Return Spring
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9. Piston
10. Stationary Braking Disc
11. Rotating Braking Disc
12. Brake Mounting Anchor Bracket
13. Hydraulicline Inlet Plug
14. Inlet Washer
15. .066-inch Feeler Gage

Figure 94 — Brake Assembly
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18.
19.
20.
2
22.

Disc Stack Retaining Nut

Disc Retaining Nut Lock Screw
Disc Anchor Key

Axle Torque Plate

Axle Spacer
Torque Plate Attaching Bolts
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. Stop

Pulley
Cable Assembly
Pawl Stop Block

Pawl

6. Bell Crank Assembly Bracket  11.
7. Ratchet 12.
8. Cable Adjusting Barrel 13:

9. Brake Master Cylinder 14.

10. Cable Assembly

For Key to Cables, See Section 1X.
Figure 95 — Parking Brake Installation
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LH ENGINE — INBOARD

1. Top Forward Panel
2. Top Aft Panel
3. Exhaust Shroud Scoop
4. Spark Plug Blast Tube Scoop
5. Side Forward Panel
6. Side Center Panel
7. Side Aft Panel
8. Bottom Aft Panel
9. Flap Duct
1 10. Intercooler Bottom Panel
11. Intake Scoop
12. Oil Cooler Exit Flap
13. Intercooler Exit Flap
A. Starter Extension and Aft Door
for External Heater
B. Engine Section Heater Door
C. Coolant Service Door
D. Oil Cooler Drain Cover

LH ENGINE — FRONT

1A. Oil Cooler Intake Duct
2A. Intercooler Intake Duct

L

LH ENGINE — OUT_BOARD

1. Top Forward Panel

2. Top Aft Panel

3. Exhaust Shroud Scoop

4. Spark Plug Blast Tube Scoop

bl ™

5. Side Forward Panel
6. Side Center Panel
7. Side Aft Panel

8. Bottom Aft Panel

|
]

9. Flap Duct
10. Intercooler Bottom Panel
11. Intake Scoop
12. Oil Cooler Exit Flap

13. Intercooler Exit Flap

entification

Figure 96 — Cowling Id
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7. NACELLE GROUP.

a. GENERAL.—The nacelles consist of the cowling
and engine support structure extending forward of the
fire wall (station 15514). The cowling is made up of
removable panels which provide access to the engine
and accessories for inspection and maintenance. Cool-
ing air ducts are also included in the nacelles.

6. REMOVABLE COWL PANELS. (See figure 96.)

(1) Panel “1” provides access to the top of each
cylinder bank. The right-hand panel incorporates a serv-
ice door through which the coolant supply may be
checked and replenished.

(2) Panel “2" provides access to the top of the en-
gine accessory housing.

(3) Panel “3” is the external cover of the exhaust

manifold and provides access to the exhaust manifold
and inner shroud.

(4) Panel “5” provides access to the lower part of -

the engine. Openings in the forward end accommo-
date the spark plug blast rube scoop "4. Panel "5"
(inboard side only) has a 4-inch heat induction hole
and cover plate “B.” Removal of the cover plate permits
the admission of heat from an external source to pre-
warm the engine during cold weather operation. Panpels
5" and “6” (inboard only) have polished metal areas
which make possible a visual check on the position of
the nose landing gear from the cockpit.

(5) Panel “7” provides access to the lower section
of the engine accessory compartment. Each right-hand
panel has a hinged door “A” over the manual starter
shaft extension, and meshing control. A three-inch cover
plate attached to the door permits induction of external
heat to the accessories compartment.

(6) The ducts “1A” and “2A" form the lower for-
ward section of the nacelle and conduct air through the
carburetor air intercooler radiator and the oil cooler
radiators.

(7) The two panels “8"” and "“10” provide access
* to the lower portion of the engine. Panel “11” contains

™o 7-inch holes and cover plates “"D” to provide oil
draining facilities for the oil cooler radiators. Panel "9"
contains the intercooler exit flap.

Note
Install intercooler exit ducr plugs in panel 8"
if carburetor air temperatures of 15°C (59°F)
or less are experienced during flight at cruising
power. The plugs are stowed in the armament
compartment as loose equipment. Install plugs
at forward ends of right- and left-hand inter-

“n.  cooler exit ducts. Secure in place with eight

“, PK B4xA.8-24 screws through duct flange.
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(8). Panel 12" is the oil cooler exit flap. The
electrical actuating mechanism is accessible through
panel “6.”

¢. COWL FORMERS.—Cowl formers are attached
to the engine and other parts of the engine section to
provide a base for the removable cowl panels, which are
butt-jointed to form a smooth engine housing.

" (OlL COOLER INTARE DUCT ) S g it

Figure 97 — Air Intake Duects

4. AIR INTAKE DUCTS.

(1) DESCRIPTION. (See figure 97.)—The car-
buretor air intercooler ducts and oil cooler radiator ducts
form the lower section of the engine nacelle. The tem-
perature of the carburetor air and engine oil is controlled
by electrically operated exit flaps which control the mass
flow of air through the radiator units. -

(2) REMOVAL.
(a) Remove the side engine cowls, '5,” “6,” and
"7." (See figure 96.)
(b) Remove the screws and bolts securing the
intake duct to the forward bulkhead.

(¢) Disconnect the forward side cowl formers,

(d) Disconnect the aft lower cowl formers.

(e) Disconnect the oil cooler flap push-pull tube
at the bell crank.

(f) Remove the engine stud nuts which secure
the air duct forward mounting brackets,

(g) Disconnect the oil lines at the temperature
regulator and drain the oil into a clean container,

Note
If desired the oil temperature regulators may
be removed. (Refer to paragraph 15 g (2),
this section.)
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1. Diagonal 5. Adjustment

2. Bolt 6. Bolts

. 3. Bolt 7. Diagonal Assembly
4. Bolt *g. Bolts

Figure 98 — Engine Mount

intake duct and remove the

(h) Support the air
bolts of the rear mounting brackets.

(i) Remove any additional screws that secure the

intake ducts to the engine section.

(i) Lower the duct and regulators (if attached)

as a unit. (See figure 97.) This provides access 0 the

underside of the engine.
. ENGINE MOUNTS AND SUPPORT BAY. (Sce
figure 98.)—Each engine mount is composed of three

sections: the support bay, trusses, and diagonals. All
scctions and component parts are secured Dy machined

Section 1V
Paragraph 7

]

9. Pads 13. Adjustment
10. Bolts 14. Bolt
11. Bay Assy. Left Engine 15. Bolt
12. Dicgonal 16. Truss

*To be tightened to 350-400 inch-pounds.

and Support Assembly

Some of the diagonals have adjusting nuts. facili-
¢ of component parts.

bolts.
tating installation or replacemen
When installing or inspecting an engine, be sure the
tie down bolts, “gi" are tightened to 350-400 inch-
pounds torque. The support bay, *11,” is an aluminum
alloy forging supported on che aft ends by firtings
actached to the forward boom wheel well channels and
forms the aft and lower support for the engine trusses.
Two triangular forged aluminum alloy trusses 16" pro-
vide support for the engine. Artached to the trusses are
the engine mountng pads "9," the oil cooler flap actu-
ator supports and the intercooler supports.
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Figure 99 — Engine Disconnection

(5) ENGINE DISCONNECTION POINTS
(OUTBOARD). |
(a) Remove air ducts berween intercooler and
“1” and “4" (figure 102).
between fire wall and inter-

carburetor
(b) Remove air duct
cooler 2" (figure 102).
(¢) Disconnect and remove coolant line
(figure 101).
(d) Disconnect generator cooling air blast tube
at generator.

u4n

(e) Remove bay secrion lower cowl support il
(figure 101).

(f) Disconnect intercooler flap actuating arm at
the bell crank.

(g) Remove bay section 10 cowl o
e 1053, P support 1

(h) Remove propeller pitch control rod between

Points (Bay Section, Inboard)

fire wall and top center engine towl support, item “2"
(figure 103).
(i) Disconnect throttle and mixture control rods

at carburetor.

(j) Remove tail pipe shrouds “L,” “2,” *3 " and

“4" (figure 190).

(k) Disconnect tail pipe and "G’ (figure

wgn
190).

(1) Disconnect all remaining rtubes, electrical
conduit, and bonding Strips which are accessible from
the outboard side of the engine, or as close to the bay

section as possible.

Note
It is not necessary tO disconne
any tubing, conduit, controls,
attached to, or in the vicinity of the
section front beam web.

ct of remove
or fair-leads
center

RESTRICTED



RESTRICTED
AN 01-75FF-2

Section IV
Paragraph 8

Figure 100 — Engine Disconnection Points (Engine Section, Inboard)

(6) HOISTING AND ATTACHING.

(a) Arttach hoisting sling as illustrated in figure
104,

(b) Relieve load on engine mounting bolts by
taking up load with the hoist.

(¢) Remove the bolts that attach the right- and
left-hand engine mount side truss to the support bay

forging “7" (figure 99) and 2" (figure 101).

(d) Remove the bolts attaching the main right
and left-hand tubular diagonal members to the wing
fictings 8" (figure 99) and “3” (figure 101).

(¢) Move engine slightly forward and upward
with hoist.

(f) Be sure all connections have been severed and
that nothing remains to interfere with removal of the
engine,

(g) Hoist engine clear.

(7) PREPARATION FOR STORAGE.

(2) GENERAL.—Prepare engine as directed in
Section 11, paragraph 1 &, e, and f. .

Note
The procedures given in the references in para-
graph (@) preceding apply to the storage of
engines which are installed in airplanes. The
following additional steps must be taken when
preparing engines for storage apart from the

airplane.

(b) Blow out coolant system with dry air and

seal openings.

Note
Mixture 1, referred to throughout this section,
is one part Spec. AN-VV-C-576 to three parts
of aircraft engine lubricating oil, Spec. AN-VV-
O-446, When Spec. AN-VV-C-576 and Spec.
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Figure 101 — Engine Disconnection Poi

 AN-VV-O-446 mixture is compounded the oil
must be heated to approximately 93°C (200°
F), then Spec. AN-VV-C-576 mixed in, and
mixture heated to approximateiy 121°C (250°
F) to get complete mixing.

" (c) Remove propeller shaft thrust-bearing cover
plate, spray thrust bearing with mixture 1, and replace
cover plate. Clean propeller shaft with solvent and wipe
dry. Install spline protector and secure in place with
threaded plastic cap.

(d) When accessories have been removed, spray a
s:mall quantity of mixrture 1 inside the engine drives and
install the accessory drive covers with gaskets. These
covers include starter, generator, fuel pump, vacuum
pump, hydraulic pump, and propeller governor.

(e) Seal the following openings with stand-
ard shipping parts: '

nts (Bay Section, Outboard)

I.V Coolant outlet elbows.

2. Coolant inlet flange.

3. 1/4 in. Coolant pump drain nipple.
4. Oil pump inlet flange.

5. Oil pump outlet flange."

6. Install metal carburetor cover (secure 2
silica gel bag in carburetor throttle unit under cover).

7. Cover or plug all distributor housing vents
and openings. '

8. Close all other fittings and connections that
have been removed with the appropriate size standard
pipe plugs.

(f) Wipe engine dry. 1
(g) Touch up crankcase split line and other

paimed surfaces where necessary with touch-up lacquer.
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Figure 102 — Engine Disconnection

e. PREPARATION FOR INSTALLATION.

(1) GENERAL.—The following steps are necess-
ary to remove the evidences of storage from the engine

prior to installation.

Note
Engines which have been prepared for short
storage need no preparation for service. Steps
(a) through (f) following can be more con-
veniently accomplished before the engine is
installed in the airplane.

(a) Remove cylinder bore dehydrator plugs
from the spark plug holes. Before installing the spark

plugs slowly rotate the crankshaft and observe for -

proper operation of the valve mechanism. Any valves
that are found to be sticking shall have their stems
generously lubricated with a mixture of unleaded gaso-
line and engine lubricating oil. Continue to turn the
engine over by hand until all evidence of sticking valves
has been eliminated. Make certain that no excess of

mixture is present in the cylinders.

CAUTION
Exercise care in removing the dehydrating
plugs. If any break and the silica gel therefrom
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Points (Engine Secﬁon, Outboard)

falls into the engine, the affected section of the
engine must be dissembled and thoroughly
cleaned. g :

(b) Remove dehydrator plug from reduction

gear front case.

(¢) Remove all other plugs, covers, and silica
gel bags.

(d) Wipe off thoroughly the breaker mecha-
nism and lubricate magneto and breaker mechanism with
light engine oil.

(e) Remove the oil strainer, and clean as directed
in paragraph 15 f, this section.

(f) Remove, clean in gasoline, dry, and re-oil
both front and rear oil drain elbow screens.

(g) Place engine on quick change engine stand
similar to that shown in figure 113.

Note
First attach engine mount side trusses and

diagonals so there will be 2 bed on which to

mount the engine.

() Change all accessories, fittings, and equip-

ment from the old engine t0 the replacement engine.
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