RESTRICTED _ TECHNICAL ORDER NO. 01-25C-2
FILE: FO

ARMAMENT, HYDRAULIC
AND FUSELAGE TANK

SERVICE INSTRUCTIONS

P-40 Series
AIRPLANES

NOTICE: This document contains information affecting the National
Defense of the United States within the meaning of the Espionage Act,
50 U. 8. C., 31 and 32, as amended. 1ts transmission or the revelation of
its contents in any manner to an unautborized person is probibited by Jaw. -

PUBLISHED BY AUTHORITY OF THE COMMANDING GENERAL,
ARMY AIR FORCES, BY THE HEADQUARTERS,
AIR SERVICE COMMAND, PATTERSON FIELD, FAIRFIELD, OHIO

Keller-Crescent Co., Evansville, Ind. —3-13-43—21M DE CEM BE R 15 1942
s

Revised 2-25-43



RESTRICTED

Revised 2-25-43

T. O. No. 01-25C-2

LIST OF REVISION PAGES ISSUED

Latest
Page Revised Date

1 2-25-43
v 2-25-43
52 2-25-43
54 2-25-43
55 2-25-43
55A 2-25-43
55B 2-25-43
55C 2-25-43
55D 2-25-43
55E 2-25-43
55F 2-25-43
55G 2-25-43
55H 2-25-43
551 - 2-25-43
56 2-25-43
56A 2-25-43
56B 2-25-43
56C 2-25-43
58 2-25-43
59 2-25-43
59A 2-25-43
59B 2-25-43

NOTE: A heavy black vertical line, to the left of the
text on revised pages, indicates the extent of the re-
vision. This line is omitted where more than 50
percent of the page is revised,

Paragraph 5.d. of Army Regulation 380-5 relative to the handling of printed
matter which has been classified as ‘‘Restricted’’ is quoted for the informa-
tion of all concerned,

“d. Dissemination of restricted matter, - The information contained in
restricted documents and the essential characteristics of restricted material
may be given to any person known tobe in the service of the United States and
to persons of undoubted loyalty and discretion whoare cooperating in Govern-
ment work, but will not be communicated to the public or to the press except
by authorized military public relations agencies.’’

RESTRICTED




T. O. No. 01-25C-2

TABLE OF CONTENTS

Revised 2-25-43

Section

RESTRICTED
Section Page
Introduction 1
1 Wing Guns 1-28
1. Installation of the Wing Guns 1
4. General 1
b. Setting Up the Guns 1
c. To Install the Charger Cylinder
Brackets on the Gun 1
d. Lock Wire 1
e. To Install the Rear Adapters on the
Guns 1
f. To Install the Blast Tube Retainers 2
g. To Prepare the Gun Compartment
in the Wing Prior to Installing
the Guns 3
h. To Install the Gun in the Wing 9
i. To Remove the Action from the In-
stailed Gun 15
j. To Install the Action in the Gun 19
k. To Remove the Gun from the Wing 19
2. Ammunition Boxes 19
2. General 19
b. To Load the Ammunition Boxes 19
¢. To Load the Guns 19
d. To Unload the Guns 26
e. To Charge the Guns Manually 27
f. To Unload the Guns Manually 27
I Wing Bombs 28-38
1. Wing Bomb Installation 28
a. General 28
b. 1o Install the Type Q2 Bomb Rack 28
¢. To Install the Wing Bomb Sway
Braces 28
d. Testing the Bomb Rack Installation 28
e. To Load the Wing Bomb Rack 36
1. To Unload the Wing Bomb Racks 38
III Belly Bomb and Belly Fuel Tank Instal-
lation 39-51
1. To Install the Belly Bomb 39
a. General 39
b. To Install the Type B-7 Bomb
Shackle 39
¢. To Install the Sway Braces 39
d. To Load the 500-Pound Bombs 40
2. To Unload the 500-Pound Bomb 40
3. To Install the 52-Gallon Belly Fuel
Tank 44
4, To Remove the 52-Gallon Belly Fuel
Tank 44
5. To Install the 75-Gallon Belly Fuel
Tanks 48
6. To Remove the 75-Gallon Belly Tank = 48
7. To Load the 300-Pound Belly Bomb 49

v

VI

Page
8. To Unload the 300-Pound Bombs 49

9. To Load the 100-Pound Type M39
Practice Bomb 49

10. To Unload the 100-Pound Type M39

Practice Bomb 50
Gun Sight 52-70
1. To Install the Type N-3A Gun Sight 52

a. General 52
b. To Assemble the Yoke and Gun Sight 52
2. Bore-Sighting the .50 Caliber Fixed
Wing Guns by the Target Method 55
3. Bore-Sighting Guns by Fixture Method 58
4. To Disassemble the Gun Sight 67
Gun Camera 71-71
1. To Assemble the Type N-2 Gun
Camera 71
a, General 71
b. To Install the Camera 72
¢. To Remove the Gun Camera 73
d. To Remove the Overrun Control Box 73
€. Lubrication of the Gun Camera 74
2. To Assemble the Type G-45 Gun
Camera 74
3. To Disassemble the Type G-45 Gun
Camera Kif}
Hydraulics 78-139
1. Hydraulic System 78
2. Electric Pump 80
a. General 80
b. Construction 80
c¢. Imstallation 80
d. Service and Repairs 80
€. Lubrication 80
f. To Disassemble the Hydraulic Elec-
trically Driven Pump 80
g. To Assemble the Hydraulic Electri-
cally Driven Pump 82
3. Hydraulic Hand Pump 82
a. General 82
b. To Disassemble the Hydraulic Hand
Pump 82
¢. To Assemble the Hydraulic Hand
Pump 84
4. Hydraulic Control Valve 87
a. General 87
b. To Disassemble the Hydraulic Con-
trol Valve 87
¢. To Assemble the Hydraulic Control
Valve 94
5. Landing Gear 94
a. General 94
b. To Disassemble the Landing Gear 94
¢. To Disassemble the Oleo Strut 95
RESTRICTED



RESTRICTED T. O. No. 01-25C-2
Section Page Section Page
d. To Assemble the Oleo Strut 106 12. Hydraulic Brake System 126
6. Landing Gear Retracting Strut 112 a. General 126
a. General 112 b. Servicing of the Master Cylinder
b. To Remove the Retracting Strut Unit 126
from the Wing 113 c. To Disassemble the Master Brake
¢. To Disassemble the Retracting Cylinder 129
Strut 113 d. To Assemble the Master Brake Cyl-
d. To Assemble the Retracting Strut 114 inder 131
e. To Install the Retracting Strut in the . To Disassemble the Hydraulic
Wing 118 Brake Cylinder 135
7. Tail Wheel Assembly 118 13. Bendix Hydraulic Gun Charger
a. General 118 Cylinder and Charger Valve 136
b. To Remove the Oleo Strut from a. General 136
the Fuselage 118 b. To Disassemble the Charger Cyl-
c. To Disassemble the Oleo Strut 120 inder 138
d. To Assemble the Oleo Strut 120 c. To Assemble the Charger Cylinder 138
e, To Install the Oleo Strut in the d. To Disassemble the Charger Valve 138
Airplane 120 &. To Assemble the Charger Valve 139
f. To Remove the Tail Wheel Re- f. To Lock the Guns Rearward 139
tracting Strut from the Fuselage 120
g. To Disassemble the Retracting Strut 121 VII  Fuselage Fuel Tank 140
h. To Assemble the Retracting Strut 121
8. Wing Flap Hydraulic Actuating Cyl- l'a‘ng;T:IV e the Fuselage ?‘uel Tank 128
inder 123 E To Drain Fuselage Fuel Tank Prior
a. General . . 123 to Removal ' 140
b. To Remove th.e Actuating Cylinder 123 c. To Remove the Fuselage Fuel Tank 140
frqm the Wing : 2. To Remove the Fuselage Fuel Cell
¢. To Disassemble the Actuating Cyl- 123 from the Shell 148
inder ;
d. To Assemble the Actuating Cylinder 123 3. T‘zhlgsst:;hthe Fuselage Fuel Cell in 149
€. To Install the Actuating Cylinder in 4. To Install the Fuselage Fuel Tank 149
the Wing ' 124 a. General © 149
9. Hydraulic Check Valve 124 b. Preparation of the Cockpit Prior to
a. General 124 Installation 149
b. To Disassemble the Check Valve 124 c. To Prepare the Fuselage Prior to
¢. To Assemble the Check Valve 124 - the Tank Installation 150
10. Hydraulic Shuttle Valve 124 d. To Install the Fuselage Tank 151
a. General 124 e. To Install the Fuselage Tank Filler
b. To Disassemble the Shuttle Valve 126 Neck 152
¢. To Assemble the Shuttle Valve 126 f. To Install the Armor Plate at
11. Hydraulic Relief Valves 126 - Station No. 5 152
a. General 126 g. To Complete the Reassembly of the
b. To Disassemble the Twin Relief Cockpit after the Tank is In-
Valve 126 stalled 154
c. To Assemble the Twin Relief Valve 126 h. To Install the Pilot’s Seat 156
d. To Disassemble the Auxiliary Hand 5. To Install the Fuselage Fuel Tank
Pump Relief Valve 126 with the Wing Panel Removed 156
e. To Assemble the Auxiliary Hand 6. To Remove the Fuselage Fuel Tank
Pump Relief Valve 126 - with the Wing Panel Removed 156
11 ' RESTRICTED



RESTRICTED
Figure
1  Safety Catch and Charging Cylinder
Clamps Installed
2 Rear Adapter Installed on Gun
3  Saddle Adjustment on Rear Adapter
4 Rear Adapter and Saddle Installed on
Gun
5 Blast Tube and Cover Plate Assembled
and Disassembled
6 Gun Compartment Prior to Gun Instal-
lation
7  Front Adapter Assemblies and Rear
Mounting Bolts
8 Front Adapters and Toggles Installed
9 Front Adapters
10 Adjustment of Rear Gun Mount Prior to
Gun Installation
11 Gun Access Door - Left Wing Panel
12 Proper Method for Lifting Gun Prior to
Installation in the Wing
13 Installing Center Gun in Wing
14 Proper Position of Charging Cylinder
when Installing Gun
15 Installation of Driftpin in Rear Mount-
ing Hole
16 Front Adapter Locked on Gun
17 Rear Mount - Driftpin Removed
18 Installing Solenoid
19 Installing Charging Cylinder on Gun
20 Installation of Rear Mounting Bolt
21 Installing Rear Mounting Bolt in Out-
board Gun
22 Installing Lockpin in Rear Mounting
Bolt
23 Yoke Nut Adjustment
24 Adjusting Gun Laterally
25 Guns Installed in Left Wing Panel -~
Looking Aft
26 Guns Installed in Left Wing Panel -
Looking Forward
27 Installing Blast Tube on Gun
28 Installing Leading Edge Cover Plate
29 Blast Tubes and Leading Edge Cover
Plates Installed
30 Removing Rear Mounting Bolt
31 Use of Toggle to Release Rear Adapter
32 Removing the Backplate from the Gun
33 Removal of Bolt from Gun
34 Depressing Retaining Spring on Gun
Barrel
35 Removal of Barrel from Gun
36 Plan View - Two Inboard Ammunition
Boxes Installed
37 Plan View - Two Outboard Ammunition
Boxes Installed
38 Plan View - Ammunition Boxes and
Chutes Installed
39 Loading .50-Caliber Ammunition Boxes
40 Loading Outboard Ammunition Box

T. O. No. 01-25C-2

ILLUSTRATIONS
Page Figure Page
41 Ammunition Boxes, Chutes, and Guns
2 Looking Forward 24
2 42 Ammunition in Center Gun Ready for
3 Charging 24
43 Arrangement of Gun Controls 25
3 43A Ground Charger - Stowed 26
43B Ground Charger - Mounted on Gun 27
3 44 Belly and Wing Bomb Controls 29
45 Type L-21A Bomb Control Quadrant 30
4 46 Bomb Door, Sway Braces, and Acces-
sories 30
4 47 Bomb Rack - Inboard End 31
5 48 Bomb Rack Assembly Ready for In-
5 stallation 31
49 Bomb Rack Compartment Access Door
6 Removed 32
6 50 Turnbuckle and Detachable Clevis -
Wing Bomb Controls 32
7 51  Attaching Control Cable Clevis End to
8 Bomb Rack 32
52  Installing Front Sway Braces 33
9 53 Installing Rear Sway Braces 33
54 Bomb Control Quadrant - Salvo Position 33
9 556 Cocking Bomb Rack 34
9 56 Bomb Control Quadrant -~ Selective Po-
10 sition 34
10 57 Testing Bomb Rack Installation 35
11 58 Bomb Control Quadrant (Release Lever
12 in “SELECTIVE’’ Position) 36
59 Bomb Control Quadrant (Release Lever
12 in ““LOCKED”’ Position) 36
60 Adjusting Front Sway Braces 37
13 61 Three-Quarter Rear View Wing Bombs
13 Installed 37
13 62 Bombs Installed - Front Sway Braces
Adjusted 37
14 63 Left Side of P-40F Cockpit Showing
Bomb Control Handles 38
15 64 Inserting Block in Shackle Prior to In-
16 stallation on Support 39
16 65 Bomb Shackle - Attaching Release Lever
Tension Spring 39
16 66 Attaching Tension Springto Arming Lever 40
17 67 Front Sway Brace in the “Blue’’ and
17 “‘Red”’ Locations ’ 41
17 68 500-Pound Bomb Ready for Loading 42
18 69  Adjusting Sway Turnbuckle on 500-Pound
Bomb 42
18 70  500-Pound Bomb Loaded - Sway Braces
18 Adjusted 43
71  Attaching Arming Wire to Arming Hook 43
20 72 Locking Carrying Hooks with Belly Tank
Installed 44
20 73 Adjusting Sway Brace Turnbuckle 45
74 52-Gallon Belly Tank Installed 45
20 75 Aft Sway Brace Turnbuckle Lockwired 46
21-22 76 Access to Belly Tank Fuel Line Connec-
23 tion on P-40F Airplane 46
111 RESTRICTED



RESTRICTED
Figure Page
7 75-GallonBelly Tank Ready for Installation 47
78 T75-Gallon Belly Tank Installed 47
79 300-Pound Bomb Prior to Loading 48
80 Locking Carrying Hooks on Bomb
Shackle - 300-Pound Bomb Loaded 49
81 300-Pound Bomb Loaded - Sway Braces
Adjusted 50
82 100-Pound Practice Bomb Loaded 51
83 100-Pound Practice Bomb Loaded 51
84 Gun Sight Base Installed 52
85 N-3A Gun Sight and Yoke Disassembled 53
86 Gun Sight and Yoke Assembly - Left Side 53
86A Bore-Sighting Kit 54
87 Bore-Sighting Guns - Target Method 55A-55H
87A Gun Bore Reflector 551
88 Gun Sighting Chart - P-40D 56
88A Gun Sighting Chart - P-40E 56A
89  Gun Sighting Chart - P-40E-1 56B
89A Gun Sighting Chart - P-40F and P-40L  56C
90 Adjustment of Lower Vertical and
Lateral Adjusting Screws 57
91  Adjusting Upper Vertical Adjustment
Bolt 57
92 Sun Screen Retracted From Reflector
Glass 58
93 Bore-Sighting Diagram - P-40D 59
I 93A Bore-Sighting Diagram - P-40E 59A
93B Bore-Sighting Diagram - P-40F 59B
94 Airplane in Flight Attitude for Bore
Sighting the Guns 60
95 Aft View of Airplane in Correct Attitude
for Bore Sighting the Guns in the Open 60
95A Bore-Sight Reflector Plug 61
96  Gun Installation Intact 62
97 Blast Tube Fairings Removed 62
98 Blast Tubes Removed from Retainers 63
99 RegisteringRod Inserted in Gun Barrel 63
100 No. 3 Left-Hand Fixture Attached to
Leading Edge 64
101 Left-Hand Fixtures, No, 1, No, 2, and
No. 3 Installed 64
102 Bore-Sighting Fixture Components 65
103 Bore-Sighting Fixtures Packed in
Carrying Case 65
104  Adjusting Gun Sight with Sight Aligner 66
105 Sight Aligner Installed on Leveling Lugs 66
105A-K Gun Sight Disassembly 67-70
106 Type N-2 Gun Camera Installed ($!
107 Overrun Control Box Installed 72
108 Type N-2 Gun Camera with Magazine
Poor Open 73
109 G-45 Gun Camera Equipment 74
110 G-45 Gun Camera and Accessories 75
111  G-45 Gun Camera Ready for Installation
in Camera Fairing 75
112 G-45 Gun Camera Installed in Fairing 76
113  G-45 Gun Camera and Fairing Mounted
on Wing 76
114 G-45 Gun Camera Fairing - Access
Door Closed _ 7
115 Front View G-45 Gun Camera and
Fairing Mounted on Wing M

Revised 2-25-43

T. O. No. 01-25C-2

Figure

116
117
118

119
120
121

122
123

124
125
126
127
128
129
131
132
133
134
135
136
137
138

139
140

141
142
143
144
145
146
147

148
149

150
151
152
153

154
155

156
157

158
159

Iv

Page

Hydraulic System Components 78

Hydraulic System Diagram 79
Removing Bolts to Separate Hydraulic

Pump Unit 81

Removing Pins from PumpHousing Flange 81
Separating Hydraulic Pump Housing 81
Removing Rubber Boot from Hydraulic

Hand Pump 82
Removing Nut from Pump Body 82
Removing Ball-Piston End from Pump

Body 83
Hydraulic Hand Pump Disassembled 84
Installing Packing in Hand Pump 85
Hydraulic Hand Pump 86
Hydraulic Control Valve 87
Removing Nut on Camshaft Bolt 87
Removing Control Camshaft 88
Removing Followers fromthe Valve Body 89
Recommended Method for Keeping Fol-

lower Assemblies Intact and in Order 89
Removing Gaskets and Shims from Valve

Body 90
Removing Snap Ring from Retainer 90
Removing Retainers 91
Removal of Valve Springs 91
Removing Valve from Valve Body 91
Removing Valve Cups and Washers

from Valve Body 92
Removing Retainers and Valves - Inlet

Port of Valve Body 92
Hydraulic Control Valve Disassembled 93
Testing Clearance of Camshafts and

Followers 93
Hydraulic Control Valve Pressure Test

Data 95
Detailed Operation of the Landing Gear 96
Landing Gear Prior to Removal 97
Landing Gear Fairing Removed 97
Wheel and Tire Removed from Axle 98
Piston Half Extended for Removal of

Piston End Through Bolt 98
Retracting Arms and Upper Retracting

Links 99
Lower Retracting Links Disconnected 99
Side Brace Disconnected from Lower

Trunnion 100
Removing Oleo Strut Assembly from

Wing 100
Disconnecting Lower Retracting Link

from Retracting Arm 101
Removing the Upper Retracting Link

and Retracting Arm from Wing 101
Removing Torque Plate and Brake

Shoe from Axle 101
Removing Plunger Nut from Oleo Strut 101
Removing Upper Trunnion from Oleo

Strut 102
Removing Side Brace and Lower Trunnion 102
Removing Lower Trunnion Facer Plates

and Segments 102
Removing Pinion Gear from Oleo Strut 103
Removing Axle Housing from OleoStrut 103

RESTRICTED




RESTRICTED T. O. No. 01-25C-2
Eigure Page Figure
160 Removing Scissor Links from Piston 202

and Cylinder Lugs 104 _
161 Removing Lower Packing Gland Nut 203 -
from Oleo Strut Cylinder 104 204
162 Removing Piston Assembly from Cylinder 105 205
163 Removing Metering Pin from Piston 105 206
164 Oleo Strut Piston Disassembled 105
165 Applying Soldering Fluid and Solder 207
to Plunger 106 208
166 Installing Plunger in Oleo Cylinder 106
167 Checking Cotter Hole Location in Plunger 107 209
168 Completing Solder Joint 107 210
169 Pressure Test of Oleo Strut 109 211
170 Running the Oleo Strut In 109
171 Retracting Strut Diagram 110 212
172 Landing Gear Retracting Strut 112
173 Removing Rocker from Cap 113 213
174 Removing Cap from Retracting Strut 113
175 Removing End from Piston 114 214
176 Removing Piston and Pawl 114
177 Removing Pin from Cap 115 215
178 Removing Shaft and Pawl from Piston 115
179 Removing Bearing from Cylinder 116 216
180 Removing Cups from Cylinder Cap 116 217
181 Retracting Cylinder Units with Cups In-
stalled Prior to Assembly 116 218
182 Retracting Strut Completely Disas- 219
sembled 117 220
183 Testing Backlash of Piston 117
184 Tail Wheel Oleo Strut 119 221
185 Tail Wheel Oleo Strut Disassembled 119
186 Tail Wheel Retracting Strut Disas- 222
sembled 121
187 Wing Flap Actuating Cylinder 122 223
188 Removing End on Piston Shaft 123
189 Removing End Nut from Cylinder 123 224
190 Actuating Cylinder Disassembled 124
191 Hydraulic Check Valve Disassembled 125 225
192 Shuttle Valve Assembled and Disas- 228
sembled 125 227
193 Relief Valves Disassembled 127 228
194 Hydraulic Brake System 128
195 Brake Treadle Adjustment 129 229
196 Operation - Brake Master Cylinder 130
197 Hydraulic Brake Control Unit Service 230
Instructions 132
198 Master Brake Cylinder and Support 231
Assembly 133 232
199 Removing Lower End Fitting 133
200 Removing Housing Assembly from 233
Cylinder Assembly 133
201 Removing Upper End Fitting from 5 234
1

Cylinder

Page
Removing Piston and Piston Rod
from Cylinder 134
Master Brake Cylinder Disassembled 135
Removing Yoke from Housing Assembly 136
Removing Yoke from Housing Assembly 136
Hydraulic Brake and Torque Plate .
Assembly 137
Brake Cylinder Disassembled 137
Hydraulic Charging Cylinder and
Charging Valve 138
Draining Fuselage Fuel Tank 140
Radio Equipment Prior to Removal 141
Aft End of Fuselage Fuel Tank Ready
for Removal 141
Armor Plate and Attachments Prior to
Disassembly 142
Removing Pilot’s Seat from the
Cockpit . 142
Removing Armor Plate from Station
No. 5 Bulkhead 143
Removal of Electric Cable Connection
to the Fuel Quantity Transmitter 143
Forward Vent Line Clamp Fittings 143
Preparation of the Cockpit Prior to
the Tank Removal 144
Removal of Cabin Control Crank Handle 145
Removal of Gun Sight 145
Engine Controls Quadrant Removal for
P-40F Airplanes 146
Fuselage Fuel Tank Moved Forward
into the Cockpit 146
Correct Method for Starting the Tank’s
Removal from the Cockpit 147
Fuselage Tank Ready for Removal from
the Cockpit 148
Tank Resting on Cockpit Sill Ready
for Removal from the Airplane 148
Fuselage Prior to Installing Tank Straps 149
Fuselage Ready for Tank Installation 150
Fuselage Fuel Tank Installed 151
Trimming Filler Neck Prior to In-
stallation 153
Applying Soap Mixture to the Filler
Neck Before Installation 153
Inserting Filler Neck through Fuselage
Opening 153
Assembly of Filler Neck and Retainers 154
Bolting Filler Neck in Place through
Fuselage Skin 155
Installing Cap and Adapter Assembly
in Filler Neck 155
Filler Neck Installation - Fuselage
Fuel Tank 155
RESTRICTED







RESTRICTED

T. O. No. 01-25C-2

INTRODUCTION

The information contained in this Handbook is applicable toall P-40 series

airplanes; therefore,

it is recommended that no parts be ordered by the call-

out numbers in this Handbook. Order all parts from the parts catalog for that
particular model. This will greatly facilitate the filling of orders and elimi-
nate costly delays and errors in handling.

SECTION 1

WING GUNS

1. Installation of the Wing Guns,

a. General. - First identify all guns by marking,
with chalk or paint, their respective location in the
airplane to eliminate confusion when preparing the
guns for installation, The guns should be marked as
left 1, left 2, and left 3, and right 1, right 2, and right
3 with No. 1 the inboard gun, No, 2 the center gun, and
No. 3 the outboard gun.

b. Setting Up the Guns. - Set up each gun to feed
from the proper side as follows:

(1) Left Wing Guns,
Gun No. 1 (inboard) -

Gun No. 2 (center) -
Gun No. 3 (outboard) -

Right-hand feed.
Left-hand feed,
Left-hand feed.

(2) Right Wing Guns.

Gun No. 1 (inboard) - Left-hand feed.
Gun No. 2 {center) - Right-hand feed.
Gun No. 3 (outboard) - Right-hand feed.

(3) Sear Slide. - The sear slide on the gun should
operatefrom the inboard side of all guns (left side for
the right wing guns and right side for the left wing
guns) to coincide with the installation of the solenoids.

(4) Special Bolt Studs. - The special bolt studs,
supplied with the hydraulic charger cylinders and
stowed in the parts bag attached to the charger cyl-
inder as loose equipment, should be installed on the
outboard side of all guns (right side for right wing
guns and left side for left wing guns).

(5) Safety Catch. - The safety catch on the gun
backplate should be assembled with the overhang on
the inboard side of each gun (left side for right wing
guns and right side for left wing guns), to prevent the
safety catch overhang from fouling the charging cyl-
inder clamp when the backplate is removed from the
gun, (See figure 1.)

(6) Feed Chute Attaching Blocks. - These blocks
should be assembled to the gun feedway as follows:

Left Wing Guns.

Gun No. 1 (inboard) - Right side of gun.
Gun No, 2 (center) - Left side of gun.
Gun No. 3 (outboard) - Blocks not used.

Right Wing Guns.

Gun No, 1 (inboard) - Left side of gun.
Gun No. 2 (center) - Right side of gun.
Gun No, 3 (outboard) - Blocks not used.

NOTE: Three of the feed chute blocks are at-
tached to the gun by the belt holding pawl pin
and anadditional pin is provided to connect the
feed chutes to these blocks. The blocks al-
ways remain with the gun and the chutes may
be disconnected by pulling the auxiliary pins.

c. To Install the Charger Cylinder Brackets on
the Gun, - The special charger cylinder bolt

studs are installed as outlined in section I, 1.b.(4). In-
stall the charger cylinder mounting brackets on the
outboard side of all guns with the wing nuts in the
downward position as shownin figure 1, This may re-
quire reversing the strap type clamp of the mounting
bracket. Install a locking wire around the three clevis
pins of each bracket so that the pins will not foul the
charger cylinder when it is being installed on the gun.

d. Lock Wire. - Install a lock wire of approxi-

mately .025 on all fillister-head screws and stake
counter-sunk head screws.

e. To Install the Rear Adapters on the Guns.

(1) General. - Place one block under the gun bar-
rel, place another block just forward of the adapter
fitting on the bottom plate at the rear of thegun. These
blocks should raise the gun off the bench or platform
about 3 inches and consequently, will be of assistance
while installing the adapter.

(2) To Install the Rear Adapters. - Assemble the
rear adapter as illustrated in figure 2. The saddle
over the gun for the tie-down arrangement should be
installed with the largest overhang on the outboard
side for all guns. Adjust the tie-down rods for prop-
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er tension with the toggle in the locked position. Do
not tighten excessively, or damage may result. Ad-
just the lower nut on the tie-down rod so that it will
be approximately 1/16 inch below the saddle as illus-
trated in figure 4. The purpose of this lower nut on
the one tie-down rod is to keep the tie-down mecha-
nism intact when it is released by the toggle and
swung out of position as illustrated in figure 19.

f. To Ingtall the Blast Tube Retainers. - Slide the
retainer over the muzzle of the gun to the proper po-
sition on the gun barrel jacket. The location of each
retainer is approximately as follows: (measures from
‘the muzzle of the gun to the aft end of the retainer)

Inboard guns - 10-3/16 inches
Center guns - 15-1/2 inches
Outboard guns - 15-1/2 inches

Guns are supplied with two types of barrel jackets,
one having louvers for ventilation, the other having
round holes. If the retainer is being installed ona gun
having louversin the barrel jacket, the retainer is se-
cured by three studs inserted with the small diameter
head projecting into the louvers. If the barrel jacket
has round holes, the retainer is secured with two studs
inserted with the large diameter heads projecting into

T. O. No. 01-25C-2
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Figure 1 - Safety Catch and Charging Cylinder
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The Overhang of the Saddle must be instalied
on the same side of the Gun as the Charging
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Figure 4 - Rear Adapter and Saddle
Installed on Gun
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the holes. After inserting, the studs should be tight-
ened, then loosened approximately half a turn, leaving
them with the slots in line. If the studs are tight in
the retainer, powder residue will form in the threads
and cause them to geize, The retainer has been ma-
chined to fit loosely on the barrel jackert to prevent
residue from causing it to seize on the barrel. After
the studs are properly positioned, they should be lock-
wired around the barrel ay illustrated in figure 5.
When the installation is complete the retainer should
be slightly loose on the barrel jacket, but must be se-
cure,

g. To Prepare the Gun Compartment in the Wing
Prior to Installing the Guns. - Unbutton the
Dzus fasteners on the gun access door and allow the
door to swing down, Unlatch the door brace on the
outboard side and swing the braceuntil it contacts the
wing, Button the Dzus fastener on the brace to the
correct spring retainer on the wing. This will keep
the door from swinging when the guns are being in-
stalled in the open. If stowage brackets and clips are
provided for the solenoids and charger cylinders, de-
tach the solenoids and allow them to hang below the
compartment on the electric cables. Detachthe charg- Figure 5 - Blast Tube and Cover Plate
er cylinders from the stowage clips and allow them to Assembled and Disassembled
hang below the compartment, suspended from their
hose connection, Do not disturb the connectors. If
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" Assemble Frant Adapter and Yoke _
in Gun Compartment before in- Figure 6 - Gun Compartment
stalling gun, See-figure 8 Prior to Gun Installation

Remove Charging Cylinders and
Solenoids from their Stowed
_Position and silow them to hang
below the Wing as illust

Front Adapter with Front Adapter with Teagle Front Rdapter
Locking Pin Plates ard Eye Bolt installed
installed

Rear Mounting Bolts

Lock Pins and Chain Retainers

Figure 7 - Front Adapter Assemblies and Rear Mounting Bolts
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’ 4

— Toggles on inboard Side for QH guns

Toggie Stop
' N ::11

Figure 8 - Front Adapters and Toggles
Installed

{ ~Ganter
[ Adapter
[ with hetr with one
I Locking Pin
b Flate )
IR ) nboar
LERERRER installed é&p;,?

Figure 9 - Front Adapters
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e

Rl e s
in the Serrated Plates as
before installing the guns

Figure 10 - Adjustment of Rear Gun Mount
Prior to Gun Installation

Pin from the Stowage
the Left Wing Panel .

Figure 11 - Gun Access Door - Left Wing Panel
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stowage brackets and clipsare not in the compartment
and the solenoids and charger cylinders have been
temporarily supported by wire or tape, release the
solenoids and charger cylinders and allow them to be
suspended below the wing as outlined above. (See fig-
ure 6.)

(1) Install the yoke with the frontadapter attached
to the yoke mount in the forward end of the gun com-
partment as illustrated in figure 8. It will be noted
that the inboard adapter is slightly different in contour
than the center and outboard adapters, Refer tofigure
9 for the correct location of the adapters. Turn up the
yoke nut and front mounting bolt but do not tighten so
that the adapter may be lined up correctly with the
gun. This operation will only be necessary on the
initial installation or on service installations when it
has been necessary to remove the yoke from its
mounting.

(2) Be sure the lockpins for the rear mounting
bolts are installed with their retaining chains proper-
ly secured inside the aft compartment skin. Allow the
lockpins tohang below the wing as illustrated in figure
21, ‘

(3) It is very important that the charger cylinders
are set in proper rotational position so that they will
line up with their respective brackets on the guns when
they are mounted. If readjustment isnecessary, 100s-

T. O. No, 01-25C-2

en the hose fitting aft of the wing web and rotate the
charger cylinder to its proper position. This adjust-
ment cannot be made after the gun is mounted. It is
imperative that all hose fittings are tightened so that
leaks in the hydraulic system will not occur,

(4) Check the feed chutes for proper installation
and security, The piano hinge pull pins should be
bowed for tension set-up when installed.

(5) If the leading edge cover plates are installed
on the leading edge of the wing, remove them,

(6) Set the rear serrated plates approximately
1/2 inch from their lowest position with the bolt holes
in line and the notches in the serrated plates lined up
as illustrated in figure 10, Tighten the locking bolts
sufficiently to positively engage the serrated plates
but to allow freedom of movement fore and zaft.

(7) Remove the wrench, sockets, and driftpin
from the stowage pocket on the inboard side of the
gun access door in the left wing. (See figure 11.)

(8) Insert thelocking pin platesin the front adapt-
ers so that they do not protrude beyond the inner sur-
face of the adapter as illustrated in figure 8. Be sure
that all toggles are installed on theinboard side of the
adapters.

i} Blast Tube Retainer
fockwired around the

Figure 12 - Proper Method for Lifting Gun Prior
to Installation in the Wing
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Figure 13 - Installing Center Gun in Wing

- 8-

Insert gun
in Wing,
Muzzle
first as
illustrated,
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h. To Install the Gun in the Wing.

(1) General. - The most desirable position to
grasp the gun for insertioninto the wing compartment
is illustrated in figure 12,

(2) To Insert the Gun_in the Wing. - It is most
important that the charger hose is placed over the
front adapter so it will not be pinched between the gun
and wing web No. 3. (See figure 8.) Insert the gun in
the wing compartment muzzle first as illustrated
in figure 13, and guide the muzzle through the round
cut-outs in webs No. 3, No. 2, and No. 1. Engage
the front adapter (figure 14) and temporarily sup-
port the rear of the gun by inserting the driftpin
through the rear mount adapter as illustrated in
figure 15,

(3) To Install the Gun in the Front Adapters. -
Raise the forward part of the gun until the holes align
with the pins on the locking pin plates. This step may
be facilitated by inserting the socket wrench handle
under the front gun lug and forcing the gun up until
the holes on the gun and pins are aligned. Push the
locking pins into the mount holes in the gun, swing the
eyebolt up to engage the outboard lockpin plate and
throw the toggle up to lock the gun in the adapter.
(See figure 16,) Remove the driftpin and allow the rear
of the gun to hang {ree as illustrated in figure 17.

(4) To Install the Solenoid on the Gun. - Install
the solenoid on the inboard side of the gun, tighten the
attaching nut and insert a safety pin to lock the nut.
(See figure 18.) If it is necessary, adjust the sear
plunger protrusion on the solenoid with the adjustment
pin on the face of the solenoid. The end of the adjust-
ment pin which is painted red should match the red
mark on the face of the solenoid. Clockwise rotation
decreases the protrusion and counterclockwise rota-
tion increases the protrusion, Check the tightness of
the electric cable ferrule.

fnsert the Dritt Pin {carried in-wrench pocket, see
fig. 11) in the Rear Mounting hole to take the weight

of the gqun.

Figure 15 - Installation of Driftpin in
Rear Mounting Hole

T. O. No, 01-25C-2

(5) To Install the Charger Cylinder on the Gun, -
Release the toggle on the under side of the rear adapt-
er to free the saddle over the gun and swing the adapt-
er downward, (See figure 31,) Install the charger
cylinder in the mounting brackets on the gun and se-
cure the front end first, (See figure 19.)

(6) To Install the Rear Mounting Bolt, - Swing
the adapter upward and engage the saddle tie rod and
tighten the saddle by locking the toggle on the under
side of the adapter. Raise the rear end of the gun and
install the rear mounting bolt. For the installation of
the rear mounting bolt on the outboard guns see figure
21, Install the mounting bolt lockpin on the outboard
side of the gun. (See figure 22.) Securethefeed chutes

sure ging Cylinds
is placed behied the front 2
befare 1ifting the

Figure 14 - Proper Position of Charging
Cylinder when Installing Gun

Figure 16 - Front Adapter Locked on Gun
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Remove ha bPrift Pin from
the Rear Mount and allow
 the gun to hang as illustrated.

tnstall the Solenold on the inboard $ide of the
gun, insert the Hut Plate in the gun and tighten
the nut as iliustrated. Safety pin the net,

The red end of the sear
plunger adjusting pin
should coincide with
the red mark on the face
of the solenoid. &lock-
wise retation of the
adjesting pin decreasss
the sear plunger protrye
sion and counterclockwise,
rotation increases the
protrusion.

Figure 18 - Installing Solenoid

- 10 -

Figure 17 - Rear Mount -
- Driftpin Removed
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Figure 19 - Installing Charging Cylinder on Gun

11 -
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Figure 21 - Installing Rear
Mounting Bolt in Outboard Gun

g of the Bolt must coincide with

T. O. No. 01-25C-2

Figure 20 - Installation of
Rear Mounting Bolt

Insert the Rear Mounting Bolt
Has illustrated, The flat side

the flat internal surface of
the Lateral Ad}using Sleeve

SN

Rear Mounting Bolt
Lockpin Chain

-12 - RESTRICTED
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O

Insert Locking Pin in

cunting
Bolt and push Pip ap unti} it
spaps lockad.

- Figure 22 - Installing Lockpin
in Rear Mounting Boit

Figure 23 - Yoke Nut Adjustment

Tighten these Bolts to
® maintain the correct
E gun setting verticailyv®

Ad just the Qun laterally by
| Toosening the two Set Screws
1a the Rear Mount Adapter and
turning the Lateral Adjusting
Sjeeve with the 5Sur Mounting
wrench installed orn the Rear
Mounting Bolt which has a fiat
- side to key it to the Lateral
A O ) | Ad justing Sleeve, When the
i S ‘ correct Lateral Adjustment is
obtained tighten the two Set
-Screws.

Figure 24 - Adjusting Gun Laterally
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to the left and right No. 1 and No. 2 guns by inserting
the attaching pins and locking with safety pins. The
feed chutes on No, 3 guns, right and left, are not at-
tached to the gun until after the guns are bore-sighted.
Next tighten the front yoke nut by means of the spe-
cial socket wrench inserted through the nut port in
th.e top surface of the wing, (See figure 23.) Screw
the three retainer washer screws into the yoke bolts
S0 that the yoke nuts can never be turned entirely off
the bolt allowing the gun to drop out of the wing com-
partment, Bore-sight the gun. Bore- sighting the gun
may be accomplished by loosening the locking ele-
ments at the serrated plates so that the gun can be
moved in a vertical direction. Loosen the setscrews
in the adapter securing the lateral adjusting threaded
sleeve. Then by moving the gun up or down, grasping
it with the hands, vertical adjustments may be attained,
Lateral adjustment may be made by turning the rear
mounting bolt which has a flat side to key it tothe lateral
adjusting sleeve, After these adjustments are made the
locking elements should be properly secured. (See fig-
ure 24.) The front mounting bolt should then be tightened
using the special socket wrench (87-69-737) provided
for gun mounting. Refer tosection 1v,2.(a) through (i)
for complete information on sight adjustment.

oggies on Front Adapters are held
in the locked position by the three
Stops on the Gun Access Door whkich
ngage the Toggles when the Door

is closed, )

T. O. No, 01-25C-2

(7) To Install the Blast Tube. - Insert the blast
tube into the leading edge of the wing over the muzzle
of the gun. The correct location of each blast tube is
given on the name plate attached to the tube. Screw
the blast tube onto the retainer on the barrel jacket as
far as it will go, then back off the tube approximately

half a turn, leaving it with the two locking lugs at the

front end of the tube in a vertical position. It is ex-
tremely important that the blast tube be backed off ap-
proximately half a turn, because if it is tight on the
retainer, powder residue will collect in the threads
and cause seizure, Slip the leading edge fairing over
the blast tube, if necessary moving the shutter so the
opening is in the proper location, and button the fair-
ing to the leading edge with the two Dzus fasteners.
A lock in the fairing will engage the blast tube lugs
and prevent the tube turning off the adapter. (See fig-
ure 28.) If the Dzus fasteners appear to be loose in
their securing springs, the springs can be set up by
bending them slightly inward., After these operations
are completed, it will be noted that the blast tube will
contain considerable lost motion at its forward end
due to the loose fitting thread in the retainer and the
looseness of the retainer on the gun. This is desirable
to prevent seizing after extensive firing,

Figure 25 - Guns Installed in
Left Wing Panel - Looking Aft
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(8) To Install the Link Ejection Chutes. - Attach
the link ejection chutes to the gun feedway pin.

After checking the charger cylinder and solenoids
for satisfactory operation,the gun access door can be
buttoned up. Be sureall Dzus fasteners have the prop-
er tension grip.

i, To Remove the Action from the Installed Gun.

(1) Unbutton the gun access door and allow the
door to swing down. Unlatch the door brace on the
outboard side and swing the braceup. Engage the Dzus
fastener on the brace in the correct hole on the wing.
This brace will keep the door from swinging if the
guns are being serviced in the open,

(2) Unbutton and remove the leading edge cover
plate on the leading edge of the wing. Unscrew the
blast tube from the retainer and remove the blast tube
from the muzzle of the gun. (See figure 27.)

(3) Detach the feed chutes from No, 1 and No. 2
guns and the link chutefrom No, 3 gun.

(4) Working through the yoke nut port on the top
surface of the wing unscrew the yoke nut with the spe-
cial soeket wrench to lower the front of the gun as far
as it will go, (See figure 23.)

Figure 26 - Guns Installed in
Left Wing Panel Looking
Forward

T. O. No. 01-25C-2

(5) Loosen the front mounting bolt slightly with
the special gun mounting wrench to allow the front
adapter to pivot on the yoke,

(6) Pull the lockpin and remove the rear mount-
ing bolt and lower the rear end of the gun without dis-
turbing the adjustment. (See figure 30.)

{7) Release the toggle on the rear mount adapter
and free the saddle over the gun as illustrated in fig-
ure 31. Rotate the adapter downward, (See figure 32.)

(8) Release the charger cylinder from the gun
and remove the special charger cylinder bolt studs.

(9) Pull out the safety catch on the backplate,
push up on the latch and slide the backplate up until
it is free of the gun. (See figure 32.)

(10) Remove the bolt and driving pin through the
backplate opening as illustrated in figure 33.

(11) Release the gun barrel lock spring with the
flat end of the driftpin to depress the spring as illus-
trated in figure 34.

(12) Remove the gun barrel with the barrel ex-
tension and lock frame as illustrated in figure 35.

- 15 - ‘ RESTRICTED
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sure these Lugs on Blast Tube are in 1
a vertical position before installing Lead-
irg Edge Cover Plate, 1
e

gure 27 - Installing Blast
Tube on Gun

. : .. _
tnsert Blast Tube through Leading fdge of Wing. over Mozzle

of Gun and push into ¥ing until Blast Tube contacts the Blast!
Tube Retainer. Engage the Threads and screw Blast Tube anto
 the Retainer as far as it will g0. Then back off Blast Tube
bone half turn so that Threads will not seize after a long
 burst of fire, . , '

Lead i,m} ‘Edges 4
Cmvﬁ ?iaté

Figure 28 - Installing Leading
Edge Cover Plate

Be sure Leading Edge Cover Plate
Brus Fasteners have positive ten
Lsion grip. If Fasteners appear tol T— — ‘
b be !»Ctgss, set the Springs up by Be sure these fars on Leading Edge
bending stightly inwards. w g Cover Plate are installed inside
S the Blast Tube openipg,

Figure 29 - Blast Tubes
and Leading Edge Cover
Plates Installed

If the Dzus Fasteners appear to be loose on
heir Securing Springs, set the Springs up by
bending slightly inward. /
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- To remove the Rear Mounting Bolt push op
the Rear Adapter to relieve the load on the
Bolt. Pull the Mounting Bolt out until the
Hinge Point is clear of the Mounting Bracket.
Break the Bolt at the Hinge Point as illustrated
and remove the Bolt,

Figure 30 - Removing Rear
Mounting Bolt

Rear Mounting Bolt
AR

Release the Rear Adapter by pivoting the
Toggle into position illustrated and swing-
ing Eye Bolt out of the Saddle.

/ - _ Figure 31 - Use of Toggle to
£ . Release Rear Adapter

Figure 32 - Removing the Back-
plate from the Gun

Pull out Safety Catch with forefinger, press up on Back
Plate Latch with thumb and slide Back Plate off the Gun
as illustrated

-17 - RESTRICTED
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Remove the Bolt and Drive
ing Spring as illustrated,

Figure 33 - Removal
of Bolt from Gun

Use the fiattened end of the Drift Pin {carried in the Wrench Pocket
on the Left Hand Gun Access Door) to depress the Barrel Retaining
Spring. The Pin shown may alsc be used if desired.

PP T -

Figure 34 - Depressing Retaining
"~ Bpring on Gun Barrel

Remove the Gun Barrel with
the Barrel Extension and
Lock Frame as illustrated.

Figure 35 - Removal of Barrel
from Gun

- 18 - RESTRICTED
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j. To Install the Action in the Gun. - After thor-
oughly inspecting, cleaning, and lubricating the gun
action, reinstall the action by reversing the procedure
outlined in paragraph g.(1) through (11), this section,

k. To Remove the Gun from the Wing.

(1) Unbutton the gun access door and lower the
door from the gun compartment., Swing the door brace
up and button it to the wing with the Dzus fastener.

(2) Remove the leading edge cover plate from the
leading edge of the wing by unbuttoning the two Dzus
fasteners. Unscrew the blast tube from the retainer
and remove the tube from the muzzle of the gun.

(3) Detach the feed and link ejection chutes from
the gun.

(4) Remove the rear mounting bolt without dis-
turbing the adjustment. (See figure 30.)

(5) Pull the toggle down on the rear mount adapt-
er and release the saddle over the gun. Rotate the
saddle to clear the gun and allow the adapter to swing
downward as illustrated in figure 31.

(6) Release the wing nuts on the special charger
cylinder boltsand remove the cylinder. Allow thecyl-
inder to swing downward, suspended by the hydraulic
hose connection. (See figure 6.,)

(1) Remove the solenoid attaching nut and allow
the solenoid to swing downward, suspended from the
electric cable, (See figure 6.)

(8) Swing the saddle over the gun and lock with the
toggle. Raise the rear end of the gun and support the
mount adapter with the driftpin. (See figure 15.)

(9) Releasethe toggle onthe front adapter. Swing
the eyebolt down and pull out the lockpin plates on
either side of the gun. This will release the gun from
the adapter without disturbing the adjustment. (See
figure 16.)

(10) Withdraw the driftpin from the rear mount
adapter and remove the gun from the wing without
disturbing the adjustment. (See figure 13.)

(11) After the initial installation and adjustment
of the guns by bore-sighting, it will be possible to re-
move the guns whenever necessary without disturbing
the adjustments as long as the yoke nuts on the front
adapters and the locking nuts on the serrated plates
on the aft mounts are not tampered with.

a, General, (See figures 36, 37, and 38.) - The
ammunition box installation consists of two single and
two double stainless steel boxes in each wing panel.
The normal capacity is 235 rounds per gun. The two

T. O. No. 01-25C-2

leading outboard compartments serve the center gun.
The two trailing outboard compartments serve the in-
board gunand the twoinboard boxes serve the outboard
gun,

b. To Load the Ammunition Boxes.

(1) Withdraw the continuous hinge pins in theam-
munition compartment doors on the top surface of the
wings. Remove the boxes and feed chutes. Withdraw
the two center hinge pins on the double outboard box
and open the covers, Start laying the ammunition into
the boxes from the outboard compartment, Lay a row
of ammunition from the outboard to the inboard end of
the compartment and fold the ammunition back and lay
another row to the outboard end. Continue laying the
ammunition in evenrows backand forth to correspond
to the instruction plate on the box top. When the out-
pboard compartment is filled in the double boxes, lay
the ammunition over the roller between the compart-
ments and load the inboard compartment in accordance
with the instruction plate on the box cover. (See fig-
ure 39,) When the inboard compartments of the dou-
ble boxes are filled run the ammunition over the roll-

_er on the inboard end of the box and close the box

allowing two links and cartridges to extend from the
box. Turn the two links and cartridges up over the
box cover so that the links may be attached between
pboxes upon installation in the wings. Exercise ex-
treme care when loading so that the ammunition lays
evenly in the boxes. Do not dump the ammunition into
the boxes in uneven piles, Careless loading of boxes
will cause undue strain on the links and feed pawl in
the gun causing the gun to cease firing. All personnel
inarmories should be cautioned against careless load-
ing of ammunition boxes because such carelessness
will greatly decrease the efficiency of the gunnery
equipment even to the point where the guns cannot
function due to jammed ammunition in the boxes,

(2) Where armory loading of ammunition boxes
is available, loaded boxes can be substituted for empty
boxes and the empties returned tothearmory for load-
ing. After theloaded boxesare installed open the cover
on the inboard box and connect the links between the
boxes. Start the links and cartridges through their
respective chutes, install the chutes for the inboard and
center guns and install their attaching pins. Install
the hinge pins on the box covers.

(3) Pull theammunition towards the guns through
the cut-outs on the top of the inboard and center gun
chutes until the first cartridge contacts the gun.

¢. To Load the Guns,

(1) To load the gun use 2 screw driver inserted
from the under side between the gun and feed chute
and boost the first round over the belt holding pawl.
Then charge all guns once and the first round will be
held by the bolt. One morecharge by the pilot inflight
will fully load the gun ready to fire.
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Figure 38 - Plan View - Ammunition Boxes and Chutes Installed
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Figure 39 - Loading .50-Caliber

Ammunition Boxes
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Be sure ammunition is fed over
all Rollers between Compartiments
and Boxes and that all Links are
properly connected after loaded
Boxes are installed in the Wing.

Ammunition Compariments
for inboard Gun

Ammunition Boxes
for Center Gun

FIG.39 LOADING .50 CALIBER
AMMUNITION IN BOXES
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Figure 40 - Loading Out-
board Ammunition Box
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Ammunition Boxes
for Center Gun

~Ammunition Boxes
for inboard Gun

- Ammunition Boxes
for Qutboard Gun

Figure 41 - Ammunition Boxes,
Chutes, and Guns Looking Forward

Figure 42 - Ammunition in Center

ink Ejection Chutes Gun Ready for Charging
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rirq | Gup "0FF" and | ‘ t Hreakers,
f C? .

g These must be in the
> U0n” positicn befere
the Gun can be {ired,

4,

Homb Selective Re- Hydranlic Hator fur Charging Yalves

Puysh By

54 k™

1ttar Switch Switcok ‘

To fire the Guns charge the Guns with the Charger Valves as follows: i\\\
turn the Valve Handles clockwise 140° away from the Red Markers on
the Panel, Actuate one Charger Valve at a time, Push Charger Valve
Handle all the way in and actuate the Hydraulic Motor Switch on the
Control Stick until the Handle pops out. Repeat this procedure for
the remaining Valves and the Guns are charged. Throw the Gun Circuit
Breakers and the Gun Switch to the ™On™ position and depress the
Trigger Switch on the Control Stick Hand Grip for the desired burst
of Gun fire.

To lock all Guns, match the Red Point on the Charger Valve Handle
with the Red Marker on the Panel and push Handle all the way in.
Actuate the Hydraulic Electric Motor Switch until the Handle pops
out. The Gun is now locked rearward, To lock Guns actvate one Charger
Valve at a time. To charge Guns again after they are locked, turn the
Charger Handle 140° clockwise from the Red Marker and the Guns are

charged, 4//}

Figure 43 - Arrangement of Gun Controls

- 95 -
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d. To Unload the Guns.

(1) Lift up the cover on the gun, move the belt of
cartridges out of the feedway and close the cover.
Pull the belt back into the box. Operate the hydraulic
chargers to eject a possible cartridge remaining in
the chamber, This operation must be accomplished
with the gun charging handles in the cockpit.

(@) IMPORTANT. - It is recommended that the
gun charging valves be operated one at a time to in-
sure proper gun charging. To charge the guns pro-
ceed as follows:

1. Turnthecharger valve handles 140 degrees
clockwise away from the red markers on the panel,
(See figure 43.)

2. Actuate one charger valve at a time.

3. Pushthe charger valve handleall the way in,

4. Actuate the hydraulic electric motor switch
on the control stick, below the handgrip, until the valve
handle pops out.

_ Ground Charger
" Cable

- 26 -
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5. Follow this same procedure for the remain-
ing two valves and the guns are charged.

(b) To lock the guns in the rearward position
proceed as follows:

1. Turn the charger valves counterclockwise
and match the red point of the valve handles with the
red markers on the panel.

2. Actuate one charger valve at a time.

3. Pushthe charger valve handle all the way in.

4. Actuate the hydraulic electric motor switch
until the valve handle pops out.

5. Follow this same procedure for the re-
maining two valves and the guns are locked in their
rearward position,

{c) To charge the guns again turn the valve

handles 140 degrees clockwise away from the red
markers on the panel and the guns are charged.

Figure 43A - Ground
Charger - Stowed
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NOTE: A short circuit in the gun sight elec-
trical system will render the gun circuit in-
operative, This may be corrected by turning
off the gun sight rheostat.

e. To Charge the Guns Manually.

(1) General, - On lateairplanes the hydraulic gun
charging equipment has been removed and a ground
charger assembly has been provided for each airplane.
All airplanes, minus the hydraulic charging equipment
must be charged on the ground before each flight. The
guns cannot be charged while the airplane is in flight.
The ground charger assembly consists of a pulley,
a cable, a fitting, which has a tapered elongated hole
to tightly engage the bolt stud on the gun, and a handle
assembly, (See figure 43A.)

(2) To charge the guns on the ground proceed as
follows:

(a) Unbutton both gun access doors and secure
the doors with the door brace to keep the doors from
swinging.

(b} Remove the ground charger from the stowed
position on the access door and mount the charger on
the outboard side of the gun as follows:

T, O. No. 01-25C-2

1. Slip the hook on the pulley bracket over the
spring on the rear gun mount as illustrated in figure
43B.

2. Slidethe slot in the fitting at the end of the
charging cable over the bolt stud on the gun,

(c) Pull down on the handle of the charger cable
until the gunaction is locked in the rearward position.

(d) Repeat this procedure on each gun and all
guns will be charged.

WARNING: When the guns are charged, a round
of ammunition is placed in the firing chamber
of the guns. Be sure that the gun safety switch,
which is marked ‘ALL GUNS’’ and located on
the left side of the main control switch panel,
is “OFF’”’ during all gun charging operations.

f. To_Unload the Guns Manually.

(1) To unload the guns manually unbutton the gun
access doors and securein place with the side braces,

(2) Mount the charger cable as outlined in para-
graph e.(1) through (2) preceding.

(3) Open the gun cover plate, (See figure 42.)

Figure 43B - Ground Charger
Mounted on Gun

Ta moun = Charger Slip
the Hook on the Pulley
Assembly over the Spring
on the Rear Mount. Slip
the Fitting on the Charg-
ing Cable over the Bolt
Stud on the Gun as illus=-
trated. Charge the Gun by
pulling down on the Handle
until the Bolt is locked

in the Rearward Position.
f8e sure that the *All Buns™
Switch is in the "(OFF® po~
sition during all charging
operations.
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(4) Pull the gun action back with the charging
cable and hold it there.

(5) Remove the ammunition belt from the feedway
of the gun,

(6) Allow the gun action to come forward then

T. O. No, 01-25C-2

charge the action again to remove the last round from
the chamber of the barrel.

NOTE: An instruction plate for ground charg-
ing the guns is mounted on the inside of the gun
access door in each wing panel.

SECTION II

WING BOMBS

1. Wing Bomb Installation.

a. General. - The wing bomb installation consists
of a type L.-21A control quadrant in the cockpit (figure
44), two type Q2 bomb racks and doors, twelve front
sway bracesand six rear sway braces, Eachbombrack
will support three 20-pound type M42, or three 30-
pound type M5, fragmentation bombs, or, three 20-
pound type M45 practice bombs,

b. To Install the Type Q2 Bomb Rack.

(1) Assemble the attaching angles to the bomb
rack operating bars with the bolts provided. Note that
the bolt heads are on the inboard side of the assembly
as illustrated in figure 47.

(2) Assemble the bomb rack tothe bomb rack door
with four bolts, two main attaching bolts as illustrated
in figure 48, and one bolt at each end of the bomb rack.
It isimperative that the heads of the two main attaching
bolts are on the correct side of the bomb rack as il-
lustrated in figure 48; otherwise they will foul the
operating cams on the rack.

(3) Attach the two tension springs, one on either
side of the bomb rack as shown in figure 48. Attach
one end to the inboard hole on the attaching angle and
the other end to the cocking lever support. Attach the
third spring, which is shorter, tothe hole in the cupped
part of the cocking lever and to the small tab on the
door assembly. (See figure 48,)

(4) Remove the bomb rack compartment cover
plate from the under surface of the wing, outboard of
the wing guns near the leading edge. (See figure 49.)

(5) Disconnect the control cables from the bell
cranks on the inboard side of the wing gun compart-
ment and pull the outboard clevis ends of the control
cables through the wing bomb compartment opening
far enough to lock the clevis ends into the remaining
hole on the two attaching angles on the operating bars,
(See figure 51.) Be sure that the cable clevis ends
are attached to the proper attaching angle so that the
cables do not cross.

- 28 -

(6) Remove the electrical disconnect plug from
the stowage clip in the bomb rack compartment and
make the connection to the plug on the bomb rack so-
lenoid. (See figure 51,)

NOTE: Paragraphs (5) and (6) cannot be ac-
complished after the bomb rack is installed in
the wing,

(7) As the bomb rack unit is lifted into position
for attachment to the wing, push the control cables
out of the bomb rack compartment to prevent any en-
tanglement of the cables around the bomb rack as it
is installed in the compartment, Align the holes in
the bomb rack door with those in the wing and secure
the door to the wing tentatively with six screws as il-
lustrated in figure 52.

(8) Attach the control cables to the bell cranks
in the gun compartment,

(9) Place the bomb control handle on the quadrant
in the ““LOCK’’ position, the arming control handle in
the ‘“SAFE’’ position and check for slack in the con-
trol cables. If slack is apparent in the cables, adjust-
ments should be made with the turnbuckles at the bell
cranks in the gun compartments. After adjustments
have been made to the controls be sure that the turn-
buckles on the rods in the wheel pocket and those in
the gun compartment are secured by lock wires.

¢. To Install the Wing Bomb Sway Braces. - Re-
move the sway braces from the tool kit in the duffle
bagand screw the front braces into the holes provided
in the under surface of the wing just forward of the
bomb rack door., (See figure 52.) Install each aft
sway brace with two bolts and washers in the holes
provided in the wing aft of the bomb rack door. (See
figure 53.) The bomb rack is now ready for a pre-
liminary test.

d. Testing the Bomb Rack Installation.

(1) Place the release handle (marked ‘‘R’’)in the
‘““SALVOQ’’ position and the arming handle (marked
‘“A’’) in the ““SAFE’’ position as illustrated in figure
54,
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Type L-21A
Wing Bomb
Control Quadrant

Belly Bomb
Arming Handle

Type A-3
Tank~Bomb
Release Handle

Type B-7 ‘ \
Bomb Shackle Mod. -
i

Type M43 N !
500 pound Demolition
Bomb installed or alternates

NN
. 2 4
y "‘\\‘é"' N
\ % 4)‘
Wing Bomb installation may be &N
D

&
six type M42 20 pound, or type R
M5 30 pound Fragmentation Bombs, \\\\\

or six type M-i5 Practice Bombs.

Figure 44 - Belly and Wing Bomb Controls
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16 oparate Controil
Fush Knob down to
Releage Handle and
place Randle in the
desired position,

|

Correct angle setting
batween Operating Handles
and Levers,

Aresing
Hardle

Control
Handis

Attack Brming
Cable here

&ttach Control
Cable here

Figure 45 - Type L-21A
Bomb Control Quadrant

Figure 46 - Bomb Door,
Sway Braces,
and Accessories

Cocking Lever
Bomb Rack 9 Leve

Attaching Lugs

& @
©) D

&

Sway
Braces

Cocking Lever
Tension Spring

-

N
L Angles — A

2 @ P

&
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_tlectrical Conduit Dis-

~ Bomb Release and Locking
connect Plug Socket

Control Operating Bar

Attach Control
Cable Detach~
A able Clevis to
4 Outboard Hole
in Angle

Figure 47 - Bomb Rack -
Inboard End

fttach Tpnsios Speing : Arming Control’
ta inboard tale in Anale operating Dar

»Attarbing Angle

Bolennis

Attaching Bolts must have Head on
this side of Romb Rack in this view

Tepsion Sorings

Figure 48 - Bomb Rack
Assembly Ready for
Installation
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Electric irﬁor&éa it
disconnact Plug
Stowage

Figure 49 - Bomb Rack Compart-
ment Access Door Removed

-~ To detach Clevis
push down on Rew
1 tainer "AY i de.
ﬁm’ass Spring "8"
and Relessing Eve
LM to swing out
and free of Clevis

I Pin "DY Pull Clevis

| Pin free of Bearing

Hole in Bellcrank Ygv

inboard side of - : .
Gun Compar tment . Figure 50 - Turnbuckle and Detachable
- Clevis - Wing Bomb Controls

. Turnbuck le

Lockwire )

=

Detachable Clevis Assemblies

Conduit & Cable Controls
cannot be attached to Rack
after it is installed in Wing

Electric Conduit
Disconnect Plug

S
o e

Figure 51 - Attaching Control Cable
Clevis End to Bomb Rack
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e ¥

Figure 52 - Installing Front
Sway Braces

. pmet

- Screw Front Sway Braces in
_as far as they will go to
. facilitate Bomb Installation

7

- Rear Sway Braces fit into
- anale formed by the two g~ g ) -
Top Firs on fomb L -, iy g ;

Secure the Bomb Rack Door with six
scraws as tllusirated and conduct -
L a prelininary test of the Bomb Rach
o deternine if it functions properly.]

-

Figure 53 - Installing Rear
Sway Braces

ignre b4 - Borﬁb Control Quadrant -
Salvo Position
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Figure 56 - Bomb Control
Quadrant - Selective Position

T. O. No. 01-25C-2

as desired, With
Lever .in "Selective”
place Bomb Toggle

Switch on Main Switch

Press Button on top
of Control Stick Hand
: Grip and Outboard
Bombs are released,
ush Button again and
Center Bombs are re-
leased, etc,

@
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Panel ‘in "On" position.

Figure 55 - Cocking
Bomb Rack
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With Arm-3afe Handle on “Are” Arm
are locked closed and cannot be p

ing Hooks
glled open

¥ place the Release Handle
"A" in "Safe" position. Cock Bomb Rack with Phillips Screw D
S Move Release Handle to "Selective™ position and Latch Carryi
"g with forefinger as illustrated. Throw the Circuit Breakers a
55N Switch to "0n" position and turn battery switch to "Bat". Ac
Bomb Releasing Mechanism electrically by pressing Button on
Hand Grip on Control Stick three times. Turn off Battery Swi

Carrying Hooks on Bomb Rack should all be open.

Test Bomb Rack for Salvo Release as
"Salvo" position and Arming Handle
Rack with Phillips Screw Driver.
% position. Latch Carrying Hooks w

Handle in "Salvo™ position. Al Carrying Hooks on Bomb Rack

open. Arming Hooks should be locked closed.

"R" in "Salvo" position and Arming Handle

follows: Place Release Handle in
in "Armed™ position, Cock Bomb
pPlace Release Handle in "Selective®
ith forefinger as shown, Place Release

river,
ng Hook
nd Romb
tuate
top of
tch. The

Should be

_J

Figure 57 - Testing Bomb Rack Installation
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(2) Cock the bomb rack with a Phillips or Reed

and Prince type screw driver as illustrated in figure
55,

(3) Move therelease handletothe ‘‘SELECTIVE’’
position as illustrated in figure 56.

(4) Latch the carrying hooks. (See figure 57.)

(5) Throw the circuit breakers and the bomb
switch to the ““ON’’ position and turn the battery switch
to ‘““BAT.”

WARNING: Since the battery switch controls
the engine ignition it is imperative that no one
be in the vicinity of the propeller while the bat-
tery switch is on ‘“BAT.”’

(6) Actuate the bomb rack releasing mechanism
electrically by pressing the button on the top of the
grip on the control stick three times. TURN OFF
BATTERY SWITCH.

(7) After the operation outlined in paragraph (6)
has been completed the carrying hooks on the bomb rack
should all be open.’ The arming hooks should be in the
unlocked condition and may be opened with the fingers.

(8) Test the bomb rack for Salvo release as fol-
lows:

(@) Place the release handle in the “SALVO’”’
position and arming handle in the ““ARM’’ position.

(b) Cockthe bomb rack as illustrated in figure 55.

L2 VR - M

Lever in-armed

Figure 58 - Bomb Control Quadrant
(Release Lever in ‘“SELECTIVE’’ Position)

T. O. No. 01-25C-2

(c) Place the release handle in the ‘“‘SELECT-
IVE” position. (See figure 56,)

(d) Latch the carrying hooks, (See figure 57.)

(e) Place the release handle in the ‘“‘SALVO”’
position,

(f) All carrying hooks on the bomb rack should
be open. Arming hooks should be locked closed,

(9) Test the bomb rack for the lock condition as
follows: Place the release handle in the ‘““LOCK’’ po-
sition and test the carrying hooks. All hooks should
be locked either open or closed depending on their po-
sition prior to placing the release handle in the *‘.LOCK’’
position. The bomb rack will not release electrically
when the release handle is in the ““LOCK’’ position as
illustrated in figure 59,

(10) After this preliminary test has been made,
install all remaining screws in the bomb rack door
and tighten. The bomb rack is now ready for loading.

e. To Load the Wing Bomb Rack.

(1) Place the release handle on the quadrant in
the “‘SALVO’’ position, then insert a screw driver of
the Reed and Prince or Phillips type, in the hole at
the outboard end of the bomb rack door and push up
on the cocking lever as far as possible. This will
cock the bomb rack for selective release of the bombs.
After the rack has been cocked, pull the release con-
trol handle backward to ‘““SELECTIVE’’ and place the
arming control in the ‘‘SAFE’’ position,

R

. S ¢
se Lever in "Locked*

Figure 59 - Bomb Control Quadrant
(Release Lever in ‘““LOCKED’’ Position)
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fngage the Rear Sway Brace between thP ‘tuo ‘Fop Fins and
turn Front Sway Braces out of the Wing until the Romb

is held rigidly. Tighter the Lock Nuts on the Front Swayl
Braces. Do not tnqhtpn Front Sway Braces excessively or ]
L the Rack will not function. .

Figure 60 - Adjusting
Front Sway Braces

Frenf %way Braces admsied,
{enter and Inboard Bombs -
Imded :

Figure 61 - Three-Quarter Rear
View Wing Bombs Installed

Sway Braces and Carrying Hool
ready for Bomb load¥

RN A4 just Front Sway Braces t
Do not tighten Sway Bnces min

Figure 62 - Bombs Installed -
Front Sway Braces Adjusted
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(2) Screw the front sway braces in as far as
possible,

(3) Raise the first bomb up to the rack and in-
sert the carrying hook on the rack into the lug on the
bomb, Then by pushingupward on the bomb the carry-
ing hook will snap into the latched position securely
holding the bomb, Be sure that the fins on the aft end
of the bomb are properly engaged by the rear sway
brace, (See figure 61.) A decided click will be heard
when the latch is locked.

(4) Adjust the front sway braces until they hold
the bomb rigidly. Do not tighten excessively or the
rack will not function. Tighten the locking nuts on the
sway braces. (See figure 60.)

(5) Follow this same procedurefor the remainder
of the bombs until all bombs are loaded.

(6) Pull the arming hook on the rack inboard to
the open positionand attach the looped end of the arm-
ing wire over the hook then release, The hook will
snap to the closed position retaining the arming wire,

T. O. No. 01-25C-2

f. To Unload the Wing Bomb Racks.

(1) Be sure that the arming control lever is in
the ‘““SAFE’’ or fully aft position at all times when
unloading.

(2) Place therelease handleinthe ‘‘SELECTIVE”’
position and one man can then unload the bombs,

(3) Grasp the bomb firmly in one hand and trip
the carrying hook latch on the rack with a screw
driver. Repeat this procedure until all bombs are
unloaded.

(4) If the airplane is to be flown minus bombs
under the wings, remove both the front and aft sway
braces and stow them in the duffle bag. The bomb
racks may be removed and the bomb rack compart-
ment cover plates installed. When the airplane is
flown minus a bomb load with the racks installed it
is advisable to cover the rack opening with masking
tape to safeguard the rack mechanism against grit,
dirt, and other foreign matter which might impair the
efficiency of the rack mechanism,

Figure 63 - Left Side of P-40F Cockpit Showing
Bomb Control Handles
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SECTION III

BELLY BOMB AND BELLY FUEL TANK INSTALLATION

1, To Install the Belly Bomb.

a. General, - The 52- or 75-gallon belly tank and
following bombs are alternate installations, only one
being installed at a time:

500 1b Lake Erie Chemical F-9350 A
600 1b Lake Erie Chemical F-9000 A
300 1b Lake Erie Chemical D-8900 A
300 1b Army Air Corps (M-31) H-39B4770
500 lb Army Air Corps (M-43) H-39B4771
500 1b Army Air Corps (M-32) H-39B4773
325 1b Navy Depth Bomb MK. XVII 234547
500 1b Navy MK. XII MOD, 1 264692
500 1b Navy Practice MK. XI MOD. 1 227480
500 1b Navy MK, IX 227491
500 1b Navy MK. XII 227492
100 1b (M 39) MK. IMIII Demolition

Practice H-39B4766

The bombs or belly tanks are loaded on a type
B-7 bomb shackle on the center line of the airplane
below the keel fairing. The type A-3 release control
handle is mounted on the aft side of station No. 3
bulkhead at the left side of the cockpit. The arming
control handle is mounted on a tripod to the left of the
pilot’s seat, Four sway braces with adjustable turn-
buckles retain the bomb or belly tank in a rigid attitude
while in flight.

Rlock
SK15431

Before attaching the Bomb Shackle to the sup-
ports on the Match Angle, be sure that the
‘Blocks SKI543] are installed in the Bolt Slots
at both ends of the Shackle as illustrated.

Figure 64 - Inserting Block in Shackle Prior
to Installation on Support

b. To Install the Type B-7 Bomb Shackle. - Remove
the keel fairing, insert the two blocks,SK15431, in the
bolt slots, one on each end of the shackle and bolt the
bomb shackle to the fore and aft support on the wing
match angle asillustrated in figure 64, Safety thenuts
with cotters. Attach the clevis end of the release ca-
ble to the bomb release lever at the forward end of
the shackle. Attach the arming control cable which
runs around the pulley on the front of the bomb shackle
attaching bracket, to the arminglever at the top center
of the shackle., (See figure 65.) Attachthe shortspring
from the screw on the front shackle support to the
bomb release lever on the shackle. Attach the long
spring from the screw on the rear bomb shackle sup-
port to the arming lever on the bomb shackle., (See
figure 66.) Remove the bomb shackle opening cover
plate on the keel fairing and reinstall the fairing.

¢. To Install the Sway Braces. - If the sway brace
hinge fittings are installed on the lower surface of the
wing, bolt the sway braces to the fittings and turn the
nuts up snug but do not tighten excessively. Install
cotter keys on all four hinge bolt nuts., If the hinge
fittings are not installed on the wing, attach each fit-
ting to the wing with two bolts. Be sure that the hinge
fittings are installed in the proper location to accommo-
date the type of bomb to be loaded or the belly tank
installation, There are three locations for the hinge
fittings on the wing; the ‘‘Blue’’ location (inboard), the
“‘Green’’ location (center), and the ‘‘Red’’ location

Be sure that Rlock SKISW31 1
is inserted in Folt Openin
_on Shackle as tHlustra

Attacﬁ Short Spring
tp Release er

------

Place Arming Handle in "Safe
position, puil back on Arming
inok to insert Arming Wire

Lecs in Slnt -on Shackle just
forward of Arming Hook Hole W

Figure 65 - Bomb Shackle - Attaching Release
Lever Tension Spring
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(outboard). The ‘‘Blue’’ location is used for all bomb
loads except the 300-pound, 325-pound, and 100-pound
bombs. The ‘‘Blue’’ location is also employed for the
52-gallon belly tank installation, (See figure 67.) At-
tach the inboard ends of the sway brace turnbuckles
totheir respective supports and safety pin the attach-
ing bolts. (See figure 68.)

NOTE: Before the sway brace turnbuckles are
attached at their inboard end, determine the
type bomb to be loaded or belly tank installa-
tion because the turnbuckle barrels are inter-
changeable and must be properly installed to
accommodate the different loads to be braced.
The long barrels must be installed onthe front
turnbuckles to properly brace all 500-pound
bombs and belly tanks. The short barrels must
be installed on the front turnbuckles to prop-
erly brace the 325-pound, 300-pound, and 100-
pound bombs, :

d. To Load the 500- Pound Bombs.,

(1) Before moving the 500-pound bomb into posi-
tion for loading, be sure that the front sway brace
hinge fittings are bolted to the wing at the ““Blue’’ lo-
cation (inboard), Remove the rubber pads from the
sway brace feet if they are installed and be sure that
the front and rear sway brace feet are installed as
illustrated in figure 68. The front feet must be at-
tached at the long leg of the fitting while the back feet
are attached at the short leg. It is imperative that
the sway brace feet be installed in this manner to

Figure 66 - Attaching Tension Spring
to Arming Lever
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properly brace the bomb for instant release in flight.
Be sure that the long barrels are installed on the front
sway brace turnbuckles.

(2) Move the bomb under the shackle so that the
two lugs on the bomb line up with the two carrying
hooks on the shackle, (See figure 68.)

(3) Unbutton the front fuel drain access door on
the left side of the keel fairing as illustrated in figure
68. If the carrying hooks are not open, insert a hand
through the access door opening and pull back on the
release lever at the forward end of the shackle as far
as it will go. This action will release the carrying
hooks,

(4) Be sure that the sway braces are adjusted so
that they will not contact and foul the bomb when it is
hoisted to the shackle,

(5) Raise the bomb to the shackle and guide the
lugs up into the two carrying hook slots in the bomb
shackle, (See figure 70.)

(6) When the bomb lugs are engaged in the shackle
slots, insert a hand in the access door opening, push
the lugs above the shackle which will move the carry-
ing hooks up to their closed position, and pull back on
the release lever a distance of approximately 1 inch
to engage the carrying hook locking device. Slack off
the hoisting cable until the weight of the bomb is re-
tained by the carrying hooks, If the carrying hooks
remain closed the carrying hooks are locked and the
bomb loading mechanism may be removed.

(7) Adjust the sway braces with the turnbuckles
to contact the bomb surface evenly and positively at
all sway brace feet as illustrated in figure 69. Do not
tighten sway bracing excessively or the shackle will
not function. Be sure the bomb is secured rigidly in
place before flying the airplane. Lockwire the turn-
buckles as illustrated in figure 75.

(8) With the arming handle in the cockpit in the
““SAFE’’ positioninserta small screw driver or drift-
pin into the hole immediately aft of the arming hook
and apply pressure in the aft direction against the
““SAFE’’ arming hook. Engage the loop of the arming
wire in the hook slot on the rack and withdraw the
pressure on the hook which will allow the spring loaded
hook to return to its normal position and engage the
loop on the arming wire. Be sure the Fahnstock fric-
tion clips are installed on the fore and aft end of the
arming wire as required,

2. To Unload the 500-Pound Bomb,

a4, General. - Whena 500-pound belly bomb is about
to be unloaded be sure that the arming handle in the
cockpit is in the down (‘“SAFE’’) position then proceed
as follows:

(1) Attach the loading mechanism cable or move
a bomb truck under the bomb and take up the slack in
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- —— "Blye" Location {inboard) of

the Front Sway fBrace Hinge
Fitting is used for all Bomb
Laads exeept the 200 and 3525
pound Bambs, The 52 sallon
Relly Tan¥ is alsc installed
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ard 329 oound Kombs as well
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Figure 67 - Front Sway Brace in the ‘'Blue”’
and “‘Red’’ Locationg
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Before loading 500 pound Bomb, be sure that the
Front Sway Brace Hinge Fittings are in the
"Blue™ (Inboard) Location as illustrated, Also
gbe certain that the Sway Brace Feet are instal~
led as illustrated, the Front Feet at the Long
:Leg and the Back Feet at the Short Leg, also
cunbutton the Fuel Drain Access Door as shown to

|

grehasa the Carrying Hooks for loading and to
;ﬁ;secarelwyx tock the Hooks when Bomb is toaded,

VAR .

Long Barrel

Short Leg

Figure 68 - 500-Pound
Bomb Ready for Loading

After Bomb is loaded, ad just all Sway Brace Turnbuckles .
to retain the Bomb rigidiy while in flight. Do Not tighten
" Sway Braces excessively or the Shackle will not release

effectively,

Ad just Turnbuckle with Punch -
or similar tool inserted
through hole in Barrel,

Figure 69 - Adjusting Sway
Brace Turnbuckle on
500-Pound Bomb
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Figure 71 - Attaching Arming
Wire to Arming Hook
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the cable or hoist truck, Back off the sway brace turn-
buckles untilall sway brace feet are free of the bomb,
Pull the loop end of the arming wire from the shackle
arming hook by hand.

(2) Unbutton thefuel drain access door and insert
a hand topull the release lever back as far as possible
tounlock the carrying hooks engaged in the bomb lugs.
Lower the bomb on a truck and remove it from under
the airplane,

3. To Install the 52-Gallon Belly Fuel Tank,

2. General, - The belly fuel tank with.a 52-gallon
capacity may be installed in place of the belly bomb
when an extra fuel load is required., Install the 52-
gallon belly tank as follows:

(1) Before moving the belly tank under the fuse-
lage for installation be sure that the front sway brace
hinge fittings are in the ‘‘Blue’’ location and that all
sway brace feet are attached to the short leg of the
fittings as illustrated in figure 74, Install the rubber
pads on all the feet and be sure that the long barrels
are installed on the front turnbuckles.

(2) Be sure all sway braces are backed off so
that they will not foul the tank when raised to install
in the shackle,

- Raise Belly Tank o Shackie and engage the
Tank Lugs in the Carrying Hooks. insert

" hand through Access Door and pull back on
Release Lever approximately 1" Jocking the
Carrying Hooks.

Figure 72 - Locking Carrying Hooks with
Belly Tank Installed
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(3) Unbutton the front tank fuel drain access door
on the keel fairing and inserta hand to pull therelease
lever back until the carrying hooks are open,

(4) With a man at each end of the belly tank,
raise the tank and guide the fuel supply line on top of
the tank into the synthetic rubber fitting on the bottom
of the exit duct forward of the bomb shackle, (See
figure 74,)

(5) Raise the tank until the lugs on the top of the
tank are inserted in the slots on the bomb shackle,
(See figure 72.)

(6) Insert a hand through the fuel drain access
door as illustrated in figure 72, push the two carry-
ing hocks up to the lock position and pull back on the
release lever on the bomb shackle approximately 1
inch to engage the carrying hook locks.

(7) Unbutton the oil drain access door on the
right side of the exit duct. Working through this ac-
cess door remove the synthetic rubber cap on the fuel
line to the fuel cock and complete the connection be-
tween the tank line and fuel cock line with a short
length of synthetic rubber hose. Tighten the clamps
at either end of the hose connection. Stow the synthet-
ic rubber cap in the tool kit on the duffle bag. On all
P-40F airplanes, due to the difference in design of
the exit duct, it will be necessary tounbutton the Dzus
fasteners on the fuel strainer access fairing and turn
the fairing to one side to gain access to the belly tank
and fuel cock connection as illustrated in figure 76,
Remove the synthetic rubber cap and complete the
hose connection as outlined above,

(8) Adjust the sway braces at the turnbuckles as
illustrated in figure 73 to hold the tank rigidly when
the airplane is in flight. Lockwire the turnbuckles
as illustrated in figure 75,

4. To Remove the 52-Gallon Belly Fuel Tank,

a, Drain the tank through the drain cock on the
bottom of the tank and be sure all safety precautions
are taken to prevent fire or explosion. Have at least
two hand fire extinguishers within reach as an extra
precaution against fire,

b. Unbutton the oil drain access door on the right
side of the exit duct and loosen the two clamp fittings
on the synthetic rubber hose connection on the fuel
supply line to the fuel cock., Takethe synthetic rubber
cap from the tool kit and install it on the end of the
fuel cock inlet line. On all P-40F airplanes unbutton
the fuel strainer access door and swing to one side
as illustrated in figure 76. This will provide easy
access to complete the steps outlined above,

¢. Cut the lock wire and loosen the sway braces
by backing off the turnbuckles a few turns.

d. Unbutton the fuel tank drain access door and
with a man supporting the tank at the fore and aft end,
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Figure 74 -

52-Gallon Belly Tank Installed
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Kfter all Sway Braces have been p‘npgriy adw
Jjusted to retain the Bombs or Belly Tank in

a.rigid attitude Lockwire all Turnbuckies as
illustrated,

- Figure 75 - Aft Sway Brace
Turnbuckle Lockwired

nbutton the Fuel Strainer Access Fairing and swing it to one side as

lustrated., Remove the Neoprene Cap on the Fuel Cock Inlet Line and
omplete the hose connection between the Belly Tank Feed Line and the
Fusl Cock Line. Tighten the Clamp Fittings on either end of the Short
Connecting Hose. Do not tighten these Clamps excessively,

" iTop Clamp on
. Hose Connection

Bg!%}ufagk
Vent Line

Figure 76 - Access to Belly Tank Fuel Line
Connection on P-40F Airplane

- 46 -

RESTRICTED




RESTRICTED

fe surr

crtaiing

Fear ans
are atraz
Swav hras

Short oo

A o S s R

P

pe oo tia "R

cnal Taet
apc to ool
po

in Shackle take up
all Sway Brace Turn-
huck les evenly and
Safaty Wire the Bar-
rels as illustrated.

Figure 78 - 75-Gallon Belly Tank Installed
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insert a hand in the access door as illustrated in fig-
ure 72 and pull back on the release lever as far as
possible, This will release the carrying hooks and
allow the tank to drop free of the shackle, Use ex-
treme caution when removing the tank not to damage
the short feed line connection on top of the tank, Re-
move the tank from under the airplane and if the tank
is not completely empty of fuel be sure and keep the
tank upright until it is thoroughly drained. Spilling
fuel creates a dangerous fire hazard and extreme
care should always be exercised against spilling fuel
on depot or hangar floors. If fuel is accidently spilled,
clean it up immediately,

5. To Install the 75-Gallon Belly Fuel Tanks.

a. General, - The 75-gallon belly tank may be in-
stalled on the bomb shackle when a greater fuel load
is desired. Install the 75-gallon tank as follows:

(1) Before moving the tank under the fuselage be
sure that all sway brace hinge fittings are attached to

> Before a 300 pound Bomb-is loaded be syre that 413
. Sway Brace Feet are bolted to the Sway Braces at

on all Feet as illustrated.

:

— Long Barrel S

Rubber Pad

as show

the Long Leg and that the Rubber Pads are installed

. Open Fuel Draié

N Long Ltsgf L

Whenever a 300 Pound Bomb is to be
loaded be sure that the Front Sway
Brace Hinge Fittings are installed
in the "Red™ {Outboard) Location &~

T. O. No, 01-25C-2

the wing at the ‘‘Red’’ location (outboard), and that
all feet have their pads installed and are attached at
the short leg to the sway braces,

(2) Install long barrels on all sway brace turn-
buckles. (See figure 77.)

(3) Proceed with the installation as outlined in
3.a.(2) through (8).

6. To Remove the 75-Gallon Belly Tank.

a. If it is desired to remove the 75-gallon belly
tank on the ground proceed as follows:

(1) Siphon or pump the fuel from the tank if the
tank is full. Observe all safety precautions and have at
least two fire extinguishers within reach to safeguard
against fire,

(2) After the tank is emptied follow the procedure
outlined in 4.b, through d.

Adoccess Door

Figure 79 - 300-Pound
Bomb Prior to Loading
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7. To Load the 300-Pound Belly Bomb.

a. To load the 300-pound bellybomb the same pro-
cedure should be followed as employed for loading the
500-pound bomb with the following exceptions:

(1) Movethe front sway brace hinge fittings from
the “‘Blue’’ location (inboard) to the ““Red’’ location
(outhoard) as illustrated in figure 79. Be sure that
the short barrzls areinstalled on the front sway brace
tarnbuckles. (See {igure 79.)

{2) All sway brace feet should be attached with
the long angle leg as illustrated in figure 79 and rub-
ber pads should be installed on all sway brace feet as
shown in figure 79,

b. After these changes have been made the loading
of the 300- pound bomb in the carrying hooks on the
shackle is exactly the same as that of the 500-pound
bomb.

¢. To arm the 300-pound bomb employ the same
procedure outlined in d.(8), for the 500-pound bomb,

T. O. No, 01-25C-2

8. To Unload the 300-Pound Bombs.

a. Unload the 300-pound bomb exactly the sameas

the 500-pound bomb.

9, To Load the 100-Pound Type M 39 Practice Bomb,

a. Besure that the hinge fittings on the front sway
braces are attached to the wing at the ‘"Blue’’ location
(inboard) and the rear sway brace f{ittings at the
““Green’’ location (center)., Short barrels should be
installed on all sway brace turnbuckles.

b. Disconnect the turnbuckles at the clevis bolt
and install the special eyebolt extensions, with one
nut, to the turnbuckle supports. Attach the turnbuckle
clevis ends to the eyebolts as illustrated in figure 82,

¢. Be sure that the sway brace feet are attached
by the long leg on the fittings as illustrated in figure
83, and that the rubber pads are installed on the front
feet only.

d. Load the 100-pound bomb in the shackle the
same as the 300- and 500-pound bombs and tighten the

peipasﬁ Levar approziaatgw an# %

Hanks,

Carrying Yook

3" Bomb Lug

1
i
1

Figure 80 - Locking Carrying
Hooks on Bomb Shackle
300-Pound Bomb Loaded

- kecess Door
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sway braces. Never tighten the sway bracing excessively or the shackle
will not function properly. Lockwire the sway brace turnbuckle barrels.

10. To Unload the 100-Pound Type M 39 Practice Bomb.,

2. To unload the 100-pound practice bomb follow the same procedure
outlined in paragraph 2,a.(1) and (2) in this section.

. When Bomb is securely locked in the Shackle take up all Sway Brace

Turnbuckles evenly until the Bomb is held rigidly in place. Do not
: tighten the Sway Brace Turnbuckles excessively or the Bomb Shackle
(Will not release effectively,

i ‘

Figure 81 - 300-Pound Bomb Loaded -
Sway Braces Adjusted
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To load the 100 Pound Practice Bomb be certain the Fromt Sway Brace.

 Fittings are attached to the Wing at the "Blue” Location (Inboard)

and the Rear Braces are attached at the “freen® Location {[Center).

" Attach the Sway Brace Feet at the Long Leg and install Pads on the
- Front Feet only. Install the special Evz Belts on the Turnbuckle
- Sypports and employ Short Barrels for 21} Turnbuckles,

Figure 83 - 100-Pound Practice Bomb Loaded
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SECTION 1V

GUN_SIGHT

1. To Install the Type N-3A Gun Sight.

a. General. - The gun sight assembly consists of
a base bolted to the armor plate at station No. 2A
(figure 84), a yoke, three adjusting bolts, three adjust-
ing screws, a sun screen and reflector glass, a crash
pad with a periscopic mirror attached, a second
periscopic mirror attached to the top of the wind-
shield, center panel, and the sight assembly. (See fig-
ure 86.) On all airplanes for the British Government
a ring and bead sight are also a part of the sight
assembly.

b. To Assemble the Yoke and Gun Sight, - To as-
semble the yoke and gun sight, first install the three
adjusting bolts ‘“Y”’ and the three adjustment screws
““Z’’ in the nut plates on the yoke as illustrated in
figure 85,

(1) Install the yoke ‘““B’’ on the sight assembly
““A’’ with the bolt and nut assembly ‘‘D’’ installed
in holes ‘“‘C.’” (See figure 85.) Do not tighten the
bolt so that the yoke will be free to rotate,

(2) Swing the yoke intoplace on the sight assem-
bly so that the large holes ‘““E’’ in the yoke align with
the large holes ‘‘E”’ in the forward section of the
sight assembly. Install the spacer ‘‘F’’ between the

fars on Base for contact

with the two Adjusting
Bolts on the Yoke Assembly

connec
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lugs on the sight assembly, and insert the bearing
““G’’ through the yoke assembly, the sight assembly
lugs, and the spacer. Align the holes in the spacer
and bearing and insert the bolt ‘‘H.”” Install the
washer and lock nut on bolt ‘““H’’ and tighten the nut.

(8) Tighten bolt ‘“D’’ at the rear of the yoke.

(4) Place the sun screen guide on the sight and
yoke assembly so that holes ‘‘I’’ on the guide line up
with holes ‘‘I”’ on the yoke. Attach the guide to the
yoke with the bolt, spacer, and washer assembly “‘J,”’
Attach the top of the guide ‘“K’’ to the plate ‘‘L’’ on
the sight with the four screws ‘‘M.’”’ Slide the sun
screen assembly ‘“N’’ into the guide from the top
with the base of the assembly ‘‘O’’ inserted first,
Allow the sun screen to slide down in the guideand
attach rod ‘““P’’ to the clevis end ‘“‘Q’’ with the pin
and cotter “R.”’ Next attach the crash pad and peri-
scopic mirror assembly ‘“S’’ to the sight body at ‘T’
with the two cap screws ‘“U.”” The reflector glass
‘‘V’’ should now be inserted in the sight body at ‘‘W”’
and the assembly is ready for installation in the
airplane.

(5) Raise the yoke and sight assembly to the
base assembly and insert the bolt in the base assem-
bly into the hole in the center of the yoke mounting

Figure 84 - Gun Sight
Base Installed

RESTRICTED




RESTRICTED T. O. No. 01-25C-2

Figure 85 - N-3A
Gun Sight and
Yoke Disassembled

Reflector =

Sun Screen
Glass

Assembly )
"Nown” position

Sun Screen
Control Rod

Periscopic
Mirror

Crash Pad .

/

Control Rod- @ ’
Figure 86 - Gun Sight and Spring Lock ®
Yoke Assembly - Left Side
Yoke Assembly Sun Screen

Contral Handle

\—- Sight Assembly
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Kit in Case
TN
SPECIFICATION NO. 24734
n
MUZZLE MANDREL 50 CAL MUZZLE
20 MM MUZZLE { B7 MM MUZZLE
¢
INSERTING TODL
Kit
e Assembled g
EXTENSION EVEPECE ANGLE  EXTENBION

Figure 86A - Bore-Sighting Kit
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face. Install the washer and nut on the bolt and turn

the nut up to take up the slack. Do not tighten the
nut excessively. Attach the reflector screen around
the instrument panel to the two lugs on the yoke
assembly.

(6) Make the connection of electrical conduit
plug to the socket ‘““X’’ on the forward side of the
sight assembly,

(7) If a ring and bead sight are also used, install
these sights by screwing them into their supports
and locking them with lock nuts. The ring sight is
installed on the fuselage cover plate at station No. 2
and thebead sight is mounted on the topengine cowling
23 inches forward of the ring sight,

2., Bore-Sighting the .50 Caliber Fixed Wing Guns by
the Target Method.

a. General.

(1) This procedure requires a level working
space of approximately 50 feet by 120 feet.

(2) A target stand was used in this procedure,
however, in some cases it may be more advantageous
to position the target on a wall. The greater part of
the weight of the airplane is removed from the landing
gear and taken up by the jacks in order to eliminate
any deflection during the procedure.

(3) The special gun wrench is kept in the pocket
on the inside of the gun access door in the left wing.
(See figure 87, sheet 6.)

(4) The step by stepmethod in figure 87 is for the
right wing guns, however, the procedure is identical
for the left side except that the target stand must be
reversed,

Revised 2-25-43
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(5) The following equipment is required for bore-
sighting the guns:

(@) Bore-Sighting Targets made in accordance
with the following figures:

Figure 93 for P-40D Models
Figure 93A for P-40E Models
Figure 93B for P-40F Models

NOTE: For figures of models not listed, see
Handbook for that particular model,

(b) Bore-Sighting Equipment Set, T. O. No.
00-30-137, which includes two sight line level indi-
cators, part No. 41D3689. See figure 86A for Bore-
Sighting Kit, Specification No. 24734,

NOTE: I theabovekit is notavailable, use gun
bore reflector, ordnance drawing No. C64255
with plug shown in figure 95A. Necessary
plugs should be made locally.

(c) Clinometer, machine gun, M1917 for setting
the airplane in the correct attitude for level flight.
See Table of Basic Allowances, AAF, No. 1, section
VI, part I, Ordnance Equipment.

(d) ThreeJacks. (The screw type are preferable.)
(&) Two plumb bobs.
) A surface or carpenters spirit hand level.
(g) Steel measuring tape (50 or 100 feet ),
b. Procedure. - The accuracy of the gun adjust-
ment willdependtoa large extent on the care exercised
by the personnel in performing the operation, Figure

87 illustrates the bore-sighting method in step by step
procedure,
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SETTING UP THE AIRPLANE

STEP 1 Place two jacks under the jacking points in the

wing center section and raise the plane an inch or so in . ?
order to take a good portion of the weight off the land-

ing gear and in so doing eliminate any deflection.

STEP 2 Place a jack under the jacking point aft of
tail wheel and raise the empennage to the desired height.

NOTE: An alternate method may be used by
which a one inch round steel bar can be
inserted through the appropriate lifting

bar socket near the tail and the necessary
lifting is then done on either side of this
bar. Every precaution must be taken when the
airplane is elevated on the jacks to prevent
a mishap and damaging effects to the airplane.

Figure 87 - Bore-Sighting Guns - Target Method (Sheet 1 of 8 Sheets)
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GUHN LEVEL
{(LONGITUD INAL 1 : Ll e ; o
’ Y M. STEP 4 Set the airplame in flying position

STEP 3 Level the airplane laterally by : BN, consistent with the desired speed by means
raising or lowering the appropriate wing R of the two lomgitudinal gun level lugs and
jack. Place the surface level, or carpea- : B with the aid of a clinometer. The adjustment
ters level, on the two lateral leveling § is to be made at the tail jack. For correct
lugs, located on the side of the cockpit, settings, see target chart for that partic-
and bring the level bubble to the center. B ular model.

GINTLY by NOT
VEEGHRI (T .
ST NG Y

S1aHT LINE MARK |

" STEP 6 Set the target stand 83 ft. 4 inches for-
. ward of the approximate mean of the gun trusmnion
7. bolts,

SETTING UP THE TARGETS

STEP 5 Establish the centerline of the airplane
by suspending oce plumb bob from the small hole

at the center of the foremost tip of the propeller
hub, Suspend a second bob from the small hole,
encircled with red paint, forward of the tail
wheel well. See step 2.

. - W

Figure 87 - Bore-Sighting Guns - Target Method (Sheet 2 of 8 Sheets)

STEP 7 Set the vertical line of the sight line
mark of the target in line with the centerline
of the airplane., One man should be sighting
along the two plumb bob strings from the rear
of the airplane and should signal the target
man the direction in which to move the target.

v
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SIGHT LINE
LEVEL INDICATOR

TUBE LEVELING &8

KHOR i . STEP 8 Set the horizontal

i i . line of the target sight
mark on a level with the
reflector of the gun sight
by means of the sight line
level indicator. Place the
indicator on the reflector,
bring the level bubble to
the center of the tube and
set the target even with
the level sight line.

STEP 9 Set the circular bore sighting targets the correct
distance in a horizontal and vertical direction from the
sight line mark by means of the measuring tape as described
and shown in the target figures,

Figure 87 - Bore-Sighting Guns - Target Method (Sheet 3 of 8 Sheets)
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STEP 10 Check the boresighting targets and stand for being
level to insure the correct vertical measurements. A level,
and, in some cases, a2 plumb bob will aid in this work.

GUN SIGHT ADJUSTMENT

STEP 11 Adjust the N-3A gun sight to make the
line of sight coincident with the sight line
mark of target. Rotational or horizontal ad-
justment is made by means of two vertical bolts
in the forward side of the mounting yoke. Ver-
tical adjustment may be accomplished by loosening
the 9/16" mounting nut below the sight assembly
and turning the screw directly below this nut in
the desired direction. Directional or lateral
adjustment is made by means of the two screws on
either side of the mounting nut. After adjust-
ment, re-tighten the mounting nut securely. The
knob on the right hand side of the sight may be
used as a finer directional adjustment. This
knob moves the reticle sideways. Parallax, or
movement of the reticle image with respect to a
fixed target is characteristic of the reflex
type gun sight. At the target distance of 1000
inches, a total lateral movement of four inmches
is permissible; if a greater movement than this
is present, a lens adjustment is necessary, The
appearance of a double image in the circular
portion of the reticle pattern is due to a
faulty reflector glass plate.

Sun feresn Oice
Axsembly

Set deree

Reticle &djust~ .
ment Koon

Flectric Cable A~

Connect Plug

?ake~§§3riﬂg mffvﬁniaz

Figure 87 - Bore-Sighting Guns - Target Method (Sheet 4 of 8 Sheets)
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and Spacer Ad justment
Assembly © Fpits
vertical
Adjusting ‘
Sarews Lateral
kd justing
Screws
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BORESIGHTING GUNS

NOTE: The following procedure is for the use of the new
type J1 Boresighting Kit. If the old type breech plug
reflector is used, see alternate method following Step 21.
The blast tube must be removed on all air-lanes which
have the type that is attached to the barrel jacket,

STEP 12 Imsert the boresighting .50-Caliber muzzle Adapter
in barrel of gun. Be sure it is in all the way and that it
has a soug fit.

MUZZLE S1GHT

STEP 13 Insert the muzzle sight inside of the
adapter and screw the eyepiece on to the sight,
For the inboard guns, attach the mandrel extension
to the muzzle sight, since these guns are set
further into the wing.

Figure 87 - Bore-Sighting Guns - Target Method (Sheet 5 of 8 Sheets)

Revised 2-25-43 - 55E -
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ADJUSTING THE GUNS

STEP 14 Open the gun access doors on the lower side of the
wing by releasing the dzus fasteners.

CLERT WING ain \ L :
ACCESS DOOR = e oy ' = . \ . '

Figure 87 - Bore-Sighting Guns - Target Method (Sheet 6 of 8 Sheets)
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STEP 15 Loosen the two set
screws holding the sleeve in
the rear adapter.

STEP 16 Loosen the nuts on
the serrated plate adjustment.

Figure 87 - Bore-Sighting Guns - Target Method (Sheet 7 of 8 Sheets) ‘
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STEP 17 Adjust the gun in azimuth by turning the rear mount-—
ing bolt and the sleeve attached thereto until the vertical
crosshair of the boresight splits the center of the target.

STEP 18 Adjust the gun in ele-
vation by raising or lowering

the rear mounting serrated plate
attachment until the horizontal
crosshair of the boresight splits
the center of the target.

Figure 87 - Bore-Sighting Guns - Target Method (Sheet 8 of 8 Sheets)
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STEP_19. Check for any movement or settle-
ment of the airplane during the procedure by re-
peating the leveling instructions in steps 3 and 4.
If any are detected, the targets and guns must be
readjusted for this change.

STEP 20. Tighten all adjustments and close gun
access door,

STEP 21, Install blast tube in leading edge of
wing,

MIRROR SE1 188Dt
ko & 559 ARSLE

OBSERVER 15
. SIGHT LINE

ALTERNATE METHOD OF BORE-SIGHTING
GUNS

The onlydifference in this method is the bore-
sighting tool, itself, which is inserted in the
breech of the gun and not in the muzzle. The
gun bolt is first retracted and should be held
back securely by means of a block or similar
item. The gun Bore Reflector is then inserted
and the observer merely looks vertically up-
ward in the reflector. The gunadjustments are
identical with those described previously.

eyl Pakt (B IEIERTED
Yro BOkE OF olb

Figure 87A - Gun Bore Reflector
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To adjust the Lower Vertical and Two Lateral
Adjusting Screws insert a Screw Driver in the
Screw Head Slot as illustrated,

Figure 90 - Adjustment of Lower
Vertical and Lateral
Adjusting Screws

To adjust the loper Yertical
Adjusting Bolt it will be nec-
essary to anply a Wrench as

illustrated to turn the 8olt.

Figure 91 - Adjusting Upper
Vertical Adjustment Bolt
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3. Bore-Sighting Guns by Fixture Method. - P-40D,
P-40E, P-40E-1, P-40F, P-40K, P-40K-1, and
P-40L Aircraft,

NOTE: The fixture kits (figure 103) used in
the following bore-sighting method are not
available at the time of this revision (Feb-
ruary 25, 1943),

a. Introduction, - Bore-sighting guns by fixture
method is a system devised to expedite and facili-
tate bore-sighting of guns in field with minimum equip-
ment and man hours. It also providesaccomplishing
this operation almost anywhere, and at any time, re-
gardless of the existing position of the aircraft.

| Periscopic Mirrors are adjusted to
L give a 2° drop in the Sight Line
E over the Hose of the Airslans

uz@ Sree in the
| Retracted Position

s
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By this is meant that lifting the tail of the air-
craft to the gun level position, using plumb bobs
and spirit levels to bore sight on a target set
at some distance from the airplane, is en-
tirely eliminated. The fixture method pro-
videsfor adjusting the guns and sight by merely
setting them to the fixture aligning positions
without applying any other formalities. The
principle that makes this fixture method suit-
able is based on accurate gun mount jigging in
the aircraft and extremely good interchange-
ability.

b. Description. - Sight aligner is a fixture that
can be folded into a compact form and carried in a
chest. When this fixture is set up, it rests on the
lateral and longitudinal level lugs of the aircraft and
with pads located on the inner side of the longitudinal

" Crash Pad is
installed on
Gun Sight by
two Cap Screws |

4 LA y

To retract the Sun 3creen from the Reflector
Glass pull up on the Control Handle as far

f o5 it will go.

Figure 92 - Sun Screen Retracted From Reflector Glass
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INSTRUCTIONS FOR COMBAT SETTING-1000INCH RANGE:
{- SET AIRPLANE IN FLYING POSITION.

FOR 295 MPH, SET GUN LEVEL LUGS LEVEL:; FOR 250 MPH, SET GUN LEVEL LUGS

12 MILS (¥2 MIN.) NOSE uP,

2- SET SIGHT MARK OF TARGET, USING SIGHT LIME LEVEL INDICATOR AND PLUMB BOBS.

3- ADJUST SIGHT AND GUNS TO THEIR RESPECTIYE TARGETS.

¥- MAKE CROSS LINES AND CIRCLES {/2" WIDE.

Figure 93 - Bore-Sighting Diagram - P-40D
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SIGHT LINE MARK
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WING GUNS CONVERGE AT 250 YARDS
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3 - 3 | 50 CAL.
.[# 633 A éis ] 1" DIA,
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WING GUNS CONVERGE AT 350 YARDS

INSTRUCTIONS FOR COMBAT SETTING-1000 INCH RANGE

I - SET AIRPLANE IN FLYING POSITION.
FOR 290 M.P.H. SET GUN LEVEL LUGS LEVEL-250 M.P.H. SET GUN LEVEL
LUGS 12 MILS (42 MIN.) NOSE UP.

2 - SET SIGHT MARK OF TARGET USING SIGHT LINE LEVEL INDICATOR AND
PLUMB BOBS.

3 - ADJUST SIGHT AND GUNS TO THEIR RESPECTIVE TARGETS.

Figure 93A - Bore-Sighting Diagram - P-40E
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P-40F TARGET 1000 INCH RANGE GUNS
CONVERGE AT 250 YARDS.

J=SCT AIRPLANE IN FLYING POSITION.

FOR 278 M.PH. SET GUN LEVEL LUGS LEVEL — 240 MPH.SET GUN LEVEL LUG I4MILES(0°47.8)NOSE UP
2-SET SIGHT MARK OF TARGET USING SIGHT LINE LEVEL INDICATOR AND PLUMB BOBS
3—-ADJUST SIGHT AND GUNS TO THEIR RESPECTIVE TARGETS

SIGHT LINE MARK

I }
I . S

3

GUN SIGHT
CAMERA TARGET

N
aih% 373 | L
i ?f}_*_i_ 2 "

S

fe—————— 60 4 —t 80 2 MAKE CIRCLES
3 3 & CROSS LINES
67% —re——— 873 . I WIDE.

74 % - 74 % . 7

P-40F TARGET.-1000 INCH RANGE GUNS CONVERGE
AT 350 YARDS,

I— SET AIRPLANE IN FLYING POSITION.

FOR 278MPH.SET GUN LEVEL LUGS LEVEL — 240M.PH. SET GUN LEVEL LUGS 14 MILES(047.8)NOSE UP
2-SET SIGHT MARK OF TARGET USING SIGHT LINE LEVEL INDICATOR AND PLUMB BOBS
3-ADJUST SIGHT AND GUNS TO THEIR RESPECTIVE TARGETS,

SIGHT LINE MARK

- — ¥ - —_
7 T !
1 18 [ |
3 3 > 2 i 32 3
3 3 63
354 364 37‘_?_ 37 % ]4
& GUN SIGHT ‘
2 CAMERA TARGET | # 2
6 Pa) LTS
5% | W
~————— 633 - ?33 .
705 - 04 - | MAKE CIRCLES
SE— ] 3 - 771 & CROSS LINES
2 2 L Y WIDE,

Figure 93B - Bore-Sighting Diagram - P-40F
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Level the Airpiane iaterally and raise or lower the Tail t{o
position the Gun Level Lugs to correspond to the angle of
attack characteristics of the Airplane for the desired airspeed.
When the Guns are bore sighted in the open anchor the Airplane
securely in position as illustrated so that air currents will
not alter the position of the Afrplane.

= Attach Plumb Bob at Red Circled
Hole in Tip of Propeller Spinner

when bore sighting the Guns in the open, place a can of oil -
or water so that the Plumb Bob weight is submerged in the
Liquid. This will hold Plumb Bob Line steady in a breeze.

4

Figure 94 - Airplane in Flight Attitude
for Bore Sighting the Guns

Attach Plumb Bob to the Red Circled
‘Hote immediately forward of the Tail
Wheel Doors, Place the weighted end of
the Plumb Bob in a pan of oil or water)

: Bore Sight Target is positioned 1000
.--inches from the approximate mean of
 the Gun Trunnion Bolts,

\

Hang a 100 pound neijh;c on both ends of
the Tail Hoisting Bar as illustrated.

e

Figure 95 - Aft View of Airplane in Correct Attitude
for Bore Sighting the Guns in the Open
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member, aligns itself with the airplane center line.
With the aligner 1n this position, the gun sight can be
adjusted to the aligner cross hair and peep sight
telescope. Since the level lugs are set in the same
relative high speed position on all P-40 models
covered by this article, the sight aligner can be uni-
versally used without the necessity of making adjust-
ments.

Gun Aligner: Is a fixture that attaches to the
leading edge of the wing over the gun opening, being
sceured by meang of two ‘“T’’ handle operated Dzus
fasteners. Due to the variations in the gun positions,
it is necessary to bave a different fixture for each
gun on both sides of the airceraft. These fixtures have
vertically elongated holes for the various P-40 models
mentioned herein, in which the registering rod men-
tioned later must be symmetrically located for the
proper lateral adjustment, which gives 250 yards
converged fire, On each side adjacent to the elon-
gated hole are graduated lines for the various air-
plane models giving the vertical high speed firing
settings when the line on the registering rod isaligned
with these graduations. In each case the setting is
based on the normal high speed flight attitude of the
particular model aircraft shown on the fixture, The
registering rod is inserted into the gun barrel and
extends into the fixture so that its forward end is
flush with the face side of the fixture. The gun is
thenadjusted until the rod is centered in the elongated
slot and the line on the rod is aligned with the gradu-
ations on the fixture for the particular aircraft at
hand. The rod contains a eross handle for ease in its
manipulation, Two rods of the same design are
furnished with each set of fixtures to permit the
guns being adjusted on each side of the aircraft
simultaneously.

¢. Function. - The sight and gun aligners can be
used independent of each other, which means that
separate crews can operate simultaneously to align
the sight and the guns at each side of the aircraft.

The method of using the fixture method is as
follows:

(1) Gun Aligners, (Method of adjusting the guns.)
(a) Figure 96. - Gun installation intact,.

(b) Figure 97. - Remove blast tube fairings,
using screw driver,

(c) Figure 98. - Remove blast tubes by un-
screwing by hand.

{(d) Figure 99, - Insert registering rod in gun
barrel,

(e) Figure 100, - Attach proper fixture - for
example, the one marked ‘3 LH’’ is for No. 3 out-
board left-hand gun, the fixture being attached to the
leading edge by means of the hand operated Dzus

T. O. No. 01-25C-2

fastener. Then adjust the gun until the rod can be
inserted through the elongated slot of the fixture so
that it is flush with the face side. The gun must be
adjusted until the rod is in the center of the elongated
slot for the lateral adjustment, which givesa 250-yard
converged fire setting. Then align the line on the
forward end of the rod with the corresponding lines
adjacent to the elongated slot on the fixture, selecting
the proper lines compatible with the model aircraft
for which the vertical setting is being made, This
gives the 100 percent high speed firing condition.

NOTE: On all P-40D, P-40E, P-40E-1, and
P-40F airplanes through AF41-13970work the
bore-sighting rods to within 1/16 inch of the
unmarked side of the elongated slot. On P-40F
airplanes AF41-13971 and subsequent, as well
as all P-40K, P-40K-1, and P-40L airplanes
work the bore-sighting rods towithin1/16 inch
of the “X’’ side of the elongated slot,

{f) Figure 101, - Each gun position requires a
special fixture which is marked ‘1 LH,”” ‘2 LH,”
‘8 LH”’ for inboard, center, and outboard left-hand
guns respectively, and ‘1 RH,” “2 RH,”” ‘'3 RH”
for inboard, center, and outboard right-hand guns
respectively,

(g) Figure 102. - Shows full complement of
bore-sighting fixture parts. This includes collapsible
sight aligner, six gun aligners, and two registering
rods.

(h) Figure103. - Shows complete bore-sighting
fixtures packed in carrying case and includes an

/ 3 5"
ORILL 35 -C SINK 20°X 33

MATERIAL { BRASS, SPECIFICATION
RQ-8-636 /2 HARD

BREAK SHARP EDGE  QI10T0.015

Figure 95A - Bore-Sight Reflector Plug

instruction manual. To collapse the gight aligner
prior to placing same in carrying case, loosen the
two top wing nuts and the two diagonal uprightscan
be folded downward to a flat position. The side level-
ing bar assembly can be removed by removing the
wing nut at the forward end, The parts can then be
placed in the case as shown in the photograph,
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Figure 97 - Blast Tube Fairings Removed
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Figure 99 - Registering Rod Inserted in Gun Barrel
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Figure 101 - Left-Hand Fixture, No, 1, No. 2 and No. 3 Installed

- 64 -
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(i) Figure 104. - The sight aligner is placed
on the lateral leveling lugs of the aircraft and the
movable side level bar is adjusted until it rests on
the longitudinal level lugs of the airplane marked
gun level. The adjustment is then locked by means
of the wing nut, The aligner is then moved forward
adjacent to the windshield frame and against theleft-
hand side of the airplane until the inside pads contact
the longeron. This places the sight aligner telescope
in the center of the airplanc. Then by means of a
screw driver, adjust the gun sight as described in this
Handbook until the upper horizontal and the vertical
cross hairs of the illuminated image coincide with
the cross hairs at the front and peep at the rear of
the sight aligner telescope. On airplanes equipped
with the circle and dot reticle the intersection of the
cross hairs should coincide withthe dot in the reticle.
Due to the small peep hole in the telescope, it is
necessary to have the eye very close tothe telescope.

{i) Figure 105. - Shows right-side view of sight
aligner and how it rests on the lateral leveling lugs.

aintenance. - Sight Aligner: Periodically, the

d. Maintena)
sight aligner should be checked for inaccuracy which

Figure 102 - Bore-Sighting Fixture Components

Figure 103 - Bore-Sighting Fixtures Packed in Carrying Case

- 65 -
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Figure 105 - Sight Aligner Installed on Leveling Lugs

- 66 - RESTRICTED



-

RESTRICTED

may result from extended use or accidental damage.
This may be accomplished by checking to an accu-
rately set installation or by setting to a target and
resetting the telescope by means of the adjustable
set screws. After readjustment of the set screws
they should be resealed. The target method of reset-
ting is accomplished by using the 1000-inch range
position for target, Level the airplane to the gun
level lugs and airplane lateral level lugs and center
the target by plumb bobs dropped from the nose
of propelier spinner and tail of aircraft, the target
to be arranged in accordance with figure 93. First
set gun sight to target using the vertical line and
highest horizontal line of illuminated gunsight image,
then adjust the sight aligner to the gun sight using the
same setting.

Gun Aligner: There appears to be no reason
for resetting the gun aligner in the field since all
conditions pertaining to them are quite permanent.

™
i

WT
GUN BISN
srrc W8 PHW,

soma (8

warTem On0

Figure 105A
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Apparently only replacements should be made for
unserviceable parts,

4. To Disassemble the Gun Sight.

a. To disassemble the gun sight first unscrew
the bolts attaching the instrument panel reflector
screenassembly tothe two lugs on the yoke assembly.

p. Disconnect the conduit plug from the forward
side of the sight assembly.

c. Unscrew the central clamping nut from the

clamping bolt and removethe yoke and sight assembly
from the base.

NOTE: Shortcircuits inthe gun sight electrical
systemwill render the gun circuit inoperative.
This may be corrected by turning off the gun
sight rheostat and throwing the circuit breaker
to the ““ON’’ position.

Figure 105B
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Figure 105C

d. I the sight assembly is to be disassembled and
serviced, personnel should proceed as follows:

(1) Disassembly.
(a) Reflector Parts.

1. Remove the setscrew located on the re-
flector housing barrel.

2. Remove the reflector housing from the
sight.

NOTE: Somereflector supports havetwo ears
which are clamped together by a bolt and nut,
(See figure 105A.) To remove this type hous-
ing, the nut must be loosened before the hous-
ing canbe removed. Some type N-3A and N-3B
sights having this housing must also be un-
screwed from the main housing.

3. Remove the four bolts and nuts holding the
reflector. (See figure 105B.)

4. Remove the reflector.

(b) Lamp.

1. Remove the four large screws in the lamp
house cover. (See figure 105C.)

2. Remove the lamp. (This may be readily

done by hand.)

(¢c) Reticle. - Remove the sight reticle by tak-
ing out the two small retaining plates and attaching
screws. (See figure 105D.) Tilt the sight until the
reticle slips out.

- 68 -
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Figure 105E

CAUTION: Hold the reticle by-its edges.

(d) Removal of reticle carriage and electrical
assembly,

1. Unscrew the nut on the reticle slide and
remove the slide. (See figure 105E.)

2. Knock out the pin holding the deflection
knob, using a 1/16-inch drill rod punch. (Seefigure
105F.) Unscrew the deflection knob lock, then un-
screw the knob and the long screw which passes
through the reticle mount,

3. Remove the four screws holding the elec~
trical connector plug housing. (See figure 105G.)
Detach the electrical connector socket pin mounted
in the moulded-phenolic base, but do not break the
cable connection,
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4, Remove the socket assembly from the
socket sleeve by pushing in the small locator button
projecting from the sleeve.

5. Remove the reticle mount by unscrewing
the two screws which pass through the metal reticle
slide spacer and hold the reticle carriage to the
sleeve spacer. (See figure 105H.)

(e) Mirror. - Remove the four screws which
hold the mirror assembly to the sight housing. Then
pry the assembly gently away from the housing by
breaking the shellac seal. (See figure 1051,)

NOTE: The shellac seal may give way sud-
denly, therefore, care should be taken that the
prying instrument does not scratch the front
surfaced mirror,

Remove the two crimped retaining lugs which hold
the mirror in its well and remove the mirror.

(f) Lens.

1. Insert the prongs of a spanner wrench into
_the two opposite holes of the glass dust shield assem-
bly and unscrew the shield. (See figure 105].)

9. Remove the lens cell setscrew located on

the front of the barrel holding the lens assermbly.

3. Warm the sight to overcome the sluggish-
ness of the sealing compound. Then insert the sight
wrench in the two slots in the lens barrel and remove
the lens by turning the lens assembly firmly in.a
counterclockwise direction. (See figure 105K.)

Figure 105G

Figure 105H Figure 1051
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Figure 105]

(2) Adjustment. - Normally the gun sights are
adjusted properly by the manufacturer so that it
should not be necessary to readjust either the reticle
or the main lens assembly. If, however, such adjust-
ments become necessary, they be made as follows:

(@) The reticle may be adjusted approximately
by centering the reticle carriage on its slide.

(b) Adjust the main lens assembly as follows:

NOTE: Unless movement exists between the
reticle image and a target at least 500 yards
distant, it should not be necessary during the
life of the sight toadjustthe mainlens assembly.

1. Remove the reflector support.
2. Unscrew the dust shield.
. Unscrew the lens setscrew.

4. Turn the lens assembly with the wrench
until the reticle image, as viewed in the reflector

Figure 105K

glass and superimposed upon a target approximately
500 yards distant, does not change in relation to the
target as the head is moved from side to side over
the field of view of the sight. Tighten the setscrew.

o

. Insert the lens shield.

6. Attach the image reflector support.

NOTE: In installations which do not make use
of the reflector support, it will be necessary
to accomplish the above operation with the
sight and reflector installed in the airplane
unless one of the following optional methods
for lens adjustment is used.

1 Use of a colliminating telescope with which the
lens is set for the sharpest image in the viewing
screen.

2 Use of a C-3 ground camera, set for infinity
focus, (marked as <1 on the distance scale of the
camera). Set lens for the sharpest image on ground

glass screen.
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SECTION V

GUN CAMERA

1. To Assemble the Type N-2 Gun Camera.

a. General. - The type N-2 gun camera is a gun
sight aiming point camera, 24-volt unit designed for
use as an aerial machine gun camera, It is equipped
with an F4.5 3-inch 90-degree erecting system lens,
an F4.5 3-inch plain lens and interchangeable minus
blue filters. It is designed for selective speeds of 18,
32, and 64 exposures per second.

The camera employing the 90-degree erecting
system lens is mounted on an adapter and mount
assembly in the leading edge of the right-hand landing
gear fairing. The camera is quickly accessible for
loading and adjusting through a door on the spherical
face of the fairing. The fairing door hasa round glass
window and is buttoned onto the fairing with Dzus
fasteners. (See figure 106.)

Figure 106 - Type N-2
Gun Camera Installed

View showing Camera tount”
swyne ferward for pasy
access Yo the Terera,

- 71 -

The overrun control is a separate unit mounted
on a bracket on the left side of the cockpit, outboard
of the landing gear control handle. The functionof the
overrun control is to keep the camera running after
the release of the trigger switch, for a period of time
indicated by its dial. This dial may be set for any
period between 0 and 3 seconds in 1/20-second in-
crements. A small pin mounted on a magnet acts as
an overrun indicator. The pin is magnetically re-
tracted from the picture aperature when the trigger
switch is closed and inserted into the aperature when
the switch is released. Hence the indicator shown in
the picture during the period the camera runs via the
overrun device, and records the exact instant the
gunner ceases firing.

The camera accommodates the Eastman kodak
16mm magazine. Any number of magazines may be

" Yiew showing Camera installed
nd the Swinging Mount in
sosition. Note Film Magazine
‘Door is open to receive Film
; Magazine
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carried and the change of magazines is very simple
because no threading is required.

b. To Install the Camera.

(1) To install the gun camera in the landing gear
fairing, unbutton the Dzus fasteners and remove the
fairing door ‘‘A’’ from the leading edge of the fairing,
(See figure 106.) Squeeze together the two projecting
knobs ‘‘B’’ on the swinging mount and tile the mount
““C’”’ forward. Set the camera on the adapter assem-
bly “D’’ on the mount and insert the four studs on the
camera into the four holes in the adapter, Install
lock nuts ““E’’ on the four camera studs,

(2) Connect the electric conduit ““F’’ to the socket
on the lower right side of the camera.

(38) The adjustment of the gun camera can be
made only at the time of sighting the guns at a target,
To adjust the camera, insert the optical camera
aligner in place of the film magazine. Loosen the

Attach Control Box to Bracket

. With four screws, one in each

| corner of Box, and connect the
Electric Cables as illustrated.

n Cont

-2 -
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two screws ‘G’ which tighten the collar assembly
to the adapter ball and adjust the camera to bring
the target into the reticle of the optical aligner,
Tighten the two screws ‘“G’ and check the image
of the target in the aligner.

(4) Install the overrun control box on the bracket
on the left side of the cockpit, just forward of station
No. 4 bulkhead. Insert the four long bolts through the
holes in the four corners of the control box and screw
the bolts into the holes in the mounting bracket. (See
figure 107.) :

(5) Attach the two electric cables by their dis-
connect plugs to the sockets on top of the control box.
Before each flight check the camera installation to be
sure that all cables are plugged into place. The con-
trol switch for the overrun unit is on the top center of
the box.

(6) Test the camera installation by operating the
trigger switch for a few short bursts. Set the over-
run control pointer at two or three different settings
and note whether the camera continues to run after

Figure 107 - Overrun
Control Box Installed

' \ ‘should be set to the desired over
un for any period between 0 and 3 seconds in /20
 second increments, o
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the switch is released for the length of time indicated
on the dial setting.

(7) Insert the magazine into the camera as fol-
lows: Open the door ‘““H’” at the bottom of the camera
by pushing the eccentric knobs upward. Push the
magazine latch pin out of the way which positively
retracls the magazine driving spline, Insert the
magazine into the chamber with the film opening
towards the lens and the consumption indicator on
the magazine towards the mount side of the camera,
Move the latch pin over the magazine as far as it
will go and close the door. (See figure 108.)

(6) Select the desired speed with the shutter
speed knob ““J.”7 {(Sec figure 106.)

WARNIIG: Never try to set the speed control

knob when the camera is running and always
have the speed numbers opposite the index.

(9) Set the film footage indicator by pushing in
and turning the knurled knob “K.”” (See figure 106.)
The footage indicator knob should be set to the number
of feet of film loaded in the magazine. The indicator
will then accurately account for the number of film
footage remaining in the magazine.

(10) Operate the trigger switch for a very short
burst to ingure that the camera is functioning and the
film is feeding properly.

(11) Set the ring on the lens to correspond to the
speed on the shutter speed knob. Then set the dia-

fccentric XKnob

Electric Cable
Figure 108 - Type N-2 Gun Plug Socket
Camera with Magazine .

Door Open

To load the ’Zﬁaésra ogen the Do
focentric ¥nobs forward. Push the Magazine Laitch Pin out of the
way and insert the Magazine in the Chamber with the Film opening
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phragm ring with index opposite the correct mark.
{“B’’ for bright, ““H’’ for hazy, and ‘D’ for dull
days.) Each speed setting on the lens has its sepa-
rate group of diaphragm settings.

(12) Set the overruncontrol for the desired over-
run. If no overrun isdesired, the overruncontrol may
be cut out by throwing the switch on top of the box to
the ‘“OFF”’ position.

{13) When a filming mission is concluded, turn
off the switch on the control panel to prevent any
drain on the power supply by the camera heater.

c. To Remove the Gun Camera.

(1) Unbutton the Dzus fasteners in the leading
edge of the landing gear fairing. Squeeze together
the two projecting knobs on the swinging mount and
tilt the camera forward. This will give access to the
electrical conduit plug on the right side of the camera
which may be removed by unscrewing from the camera
socket, Remove the four nuts {rom the camera studs
attaching the camera to the adapter. This method of
removal willnot change the adjustment of the camera.

d. To Remove the Overrun Control Box.

(1) Remove the two electric cable plugs on top of
the box.

(2) Unscrew the four attaching bolts and remove
the control box from the mounting bracket.

Magazine Latch Pin

X £ 2
or as illustrated by pushing the

towards the Lens and the Consumption indicator on the HMagazine
towards the mount side of the Camera. Move the Latch Pin over
the Magazine and close the Door.

- 173 -
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e. Lubrication of the Gun Camera.

(1) Gun Camera. - A thin film of grease, grade
No, 375, Specification No. 3560, should be applied to
the gear teeth, A drop of oil, Specification No, 3562,
should be applied to the pivots and bearings, Remove
all excess oil to preventits spread tothe lens or film,

(2) Qverrun Control Box, - A very small amount

of grease, grade No, 375, Specification No. 3560, may
be applied to the gears, cam, and ratchet teeth and a
drop of oil, Specification No, 3562, to the pivots,

2. To Assemble the Type G-45 Gun Camera.

a. General, - Provisions have been made on these
airplanes for the mounting of a type G-45 gun camera
in a fairing on the under surface of the right wing,
(See figure 114,) The camera fairing is attached at
the nine nut plates indicated by an arrow on the lower
wing surface outboard of the landing gear door fairing,

b. To assemble the camera remove the camera
fairing and install the type 27 mounting on the shelf
in the bottom of the fairing with four bolts through

T. O. No. 01-25C-2

the holes in the four corners of the mounting plate,
Install the nuts and tighten, (See figure 110,)

€. Assemble the type 32 adapter to the base of the
camera and tighten the two screws on either end of
the adapter. (See figure 111,)

d. Install the camera body and adapter on the
mounting plate and tighten the nuts on the two hori-
zontal bolts on the mounting plate with the box spanner
wrench, (See figure 112,)

€. Remove the grommet at the rear of the nut
plates, indicated by a decalcomania, and remove the
stowed electric cable plug, Raise the fairing up and
attach the plug tothe socket on the rear of the camera,

1. Raise the fairing tothe wing and install the nine
screws through the flange on the fairing to the nut
plates on the wing,

g. Unbutton the fairing access door on the out-
board side of the fairing to adjust the camera setting,
Allowance is made for a total vertical adjustment of
6 degrees (3 degrees up or 3 degrees down) from the

-4 -
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Figure 109 - G-45 Gun Ca/rhera Equipment
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Type 45
S.1.5. 1670
Footage Indicator

3.1.8.

Gun Camera

5

Harmonizing Unit

Plug-

Tyoe 27

S.1.5. 1069 .
;yfes?zzoeg Mounting
Adapter

Figure 111 - G-45 Gun Camera Ready
for Installation in Camera Fairing
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Camera Door
Open

Figure 113 - G-45 Gun Camera
and Fairing Mounted on Wing

Acecess Door

Open
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camera center line parallel to the thrust line, Allow-
ance is also made for a horizontal adjustment of
3 degrees or 1 degree 30 minutes either side of the
camera center line, These adjustments may be made
with the adjusting key (figure 110) inserted on the
adjustment screws in the mounting plate,

h. Install the type 45 footage indicator on the

Figare 114 - G-45 Gun
Camera Fairing -~ Access
Door Closed

T. O. No, 01-25C-2

bracket provided on the left side of the cockpit below
the irim tab controls. Make the electrical connection
to the footage indicator,

3, To Disassemble the Type G-45 Gun Camera.

To disassemble the gun camera reverse thepro-
cedure noted in this section, 3.a, through {.

Figure 115 - Front View
G-45 Gun Camera and
Fairing Mounted on Wing
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SECTION VI

HYDRAULICS

1. Hydraulic System,

a. General, - The hydraulic controls consist of
an electrically driven hydraulic pump for operating
the retractable landing gear, tail wheel, wing flaps,
and hydraulic gun chargers. There are two single
cylinder, reciprocating, double action hydraulic hand
pumps attached to the floor of the cockpit on the right-
hand side. The outboard pump is the auxiliary hand
pump and operates the hydraulic system when the
electric motor driven pump fails., The inboard pump,
painted red, is for emergency use only and is operated
only afterfailure of the rest of the system, This emer-
gency hand pump is connected separately tothe landing
gear only, and will not lower the tail wheel. The
emergency hand pump is fed from the emergency
reserve hydraulic tank mounted on the forward side
of the fire wall on the right-hand side. Two shut-off

87-33-520 £7-33-025
. Shuttle Valve . Relief Valve
87-33-018
Reserve Tank

Type 809, Model |
Hydraulic Electric Pump

87-33-066

87-33-508 ,
¢ Relief Valve

Lontrol Valve

87-33-068
<Relief Valve

valve assemblies (87-33-576) have been incorporated
in the emergency hand pump system, one on the pump
outlet line directly aft of the pump cylinder and the
other in the returnline from the landing gear retract-
ing struton the cockpit floor, forward of the hydraulic
control valve. These valves should always be closed ex-
cept whenthe emergency hand pump is being operated,
The valve on the floor on the left-hand side of the cock-
pitallows the hydraulic fluid in the landing gear retract-
ing strut to be vented overboard., This relieves any
back pressure built up in the retracting strut when
the emergency hand pump is in operation regardless
of the selector valve setting, The tubing material in
the hydraulic controls is ‘“Everdur’’ or stainless steel
tubing throughout, Specification No, 57, except vent
and drain lines which are aluminum alloy.

The *hydraulic system should be kept filled with
“Lockheed Hydraulic Fluid No. 5 or equivalent,

| 87-33-505
‘| Emergency R
" Reserve Tank . o,

. 87-33-071
" Check Valve =

87-33-506 | 87-33-504 =

Emergency . Auxil fary {1

Hand Pump

Hand Pump

- §7-33-576
Shut-0Ff Valv

. 87-33-520
‘Shuttle Valve

Figure 116 - Hydraulic System Components
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Specification No. 3586, to the line shown at the filler
neck on the reserve tank,

In no case should a mineral base oil be used.

The strainer plug on top of the emergency aux-
iliary tank, forward of the antispill valve assembly,
should be removed and the strainer cleaned occasion-
ally.

The hydraulic system is composed of the following
units. (See figure 1186.)

(1) No. 809 model 1 Eclipse electric pump
(2) Reserve supply tank (87-33-018)

(3) Emergency reserve supply tank (87-33-505)
(4) Control valve (87-33-503)

(5) Auxiliary hand pump (87-33-504)

(6) Emergency hand pump (87-33-504)

(7) Two shut-off valves (87-33-576)

(8) Check valve (87-33-071)

(9) Two shuttle valves (87-33-520)

(10) Relief valve (87-33-025)

(11) Relief valve (87-33-066)

(12) Relief valve (87-33-069)

For a complete perspective view of the hydraulic
system see figure 117,

2. Electric Pump.

a. General. - The electric pump assembly is the
Eclipse No. 809 model 1 (24 volts, 64 amperes maxi-
mum). The pump is equipped with an integral relief
bypass valve adjusted to 1150 pounds per square inch
pressure. The pump assegbly is accessible through
the baggage compartment door, and may be removed
as a unit by disconnecting the hydraulic lines, electric
wires, and removing the motor mounting bolts.

b. Construction, - The hydraulic electric pump
consists of a spur gear type pump mounted on a
24-volt electric driving motor. The motor armature
shaft is connected to the upper gear shaft of the
pump unit by a flexible coupling, The pump head
incorporates an inlet and outlet port for external pipe
line connections. The pressure relief valve is also
- assembled on the pump head and provides a means
of limiting the outlet pressure at 1150 pounds per
square inch. An oil seal, installed on the drive end
of the upper spur gear shaft, prevents leakage of oil
into the electric motor housing from the pump housing,

T, O. No. 01-25C-2

The spur gear mechanism consists of two gears on
shafts. The upper gear shaft incorporates a flexible
coupling which is keyed to the armature shaft and
provides the driving force for the pump. The lower
gear is meshed with the upper gear and its shaft is
retained in the two pump housing sections. The pump
housing is the split type held together by eight bolts
and two cap screws. The two pump housing sections
are held in alignment by two staked pins through the
pump flanges,

¢. Installation.

(1) The unit is mounted, by means of a bracket
provided on the motor housing, just forward of the
battery installation to minimize the weight of cable
and to reduce voltage drops in the wires. A type
B-6B switch, located on the control stick below the
grip, controls the operation of the pump,

(2) Connect the inlet port of the pump to the
hydraulic supply tank,

(3) Connect the outlet port of the pump to the
system supply line.

d. Service and Repairs,

(1) If theelectric motor fails to operate or oper-
ates at too low speed, the possible cause may be low
voltage due to a discharged battery, Check the battery
and recharge if necessary, It may be also due to
loose or corroded battery terminals, Clean, tighten,
and coat with vaseline, If these are not the cause,
check the wiring connections, for loose or high re-
sistance connections. Check brushes for binding or
worn brushes not properly seated, also excessive
brush side play. Check for adirty commutator, rough
or pitted commutator, shorted, grounded or open
motor armature, grounded or open motor field coils,
or defective switch, If the motor shows low output
pressure or capacity, check system for insufficient
fluid supply, low setting of relief valve, leak in line
or valves, low operating speed, loose fittings, or im-
proper fluid. For erratic output or pressure, check
for air in the pump lines,

e. Lubrication, - If the pump overheats, check
for worn or binding parts or sustained operation at
high pressure. Also check for lubrication at oil
holes. Lubricateateach 25-,50-, etc., hour inspection.

f. To Disassemble the Hydraulic Electrically
Driven Pump.

(1) Remove the motor and pump unit from the
fuselage by first disconnecting the inlet and outlet
port hydraulic lines, the electric cable connections,
and removing the bolts attaching thebase of the motor
housing to the fuselage mounting shelf.

(2) Place the pump and motor assembly in a vise
with aluminum covered jaws., (See figure 118.)
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Figure 118 - Removing Bolts to Separate
Hydraulic Pump Unit

£

~ sfter removal of All Purs Rolis ana Pins
grasp the front half of the Tump Housing
and separate the fumn. {f Pump Halves wil
not separate locsen the outer half of the
Heusing by tapoing lightly with a wcoden
Hammer or Handle of a Screw lriver,

T T
: \

Figure 120 - Separating Hydraulic Pump Housing

H
i
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(3) Cut the lock wire on the two cap screws on
the pump body and remove the screws. Hold the
pump port plate and pump body attaching bolts with
a wrench and turn the nuts off the bolts with a second
wrench. (See figure 118.)

(4) Release the pump motor from the vise and
turn it to a vertical position and secure it again in
the vise, Tap the two pins from the port plate and
pump body with a punch and a light hammer, (See
figure 119.)

(5) Tap lightly around the port plate until the
port plate separates from the pump body exposing the
spur gears,

(6) The spur gears must be handled with extreme

care to prevent nicks and scratches on the parts.
When overhauling more than one pump at atime, keep
the spur gears in sets, so that they may be reinstalled
in the same pump body.

(7) The pump section may be separated from
the motor assembly by removing the four lock nuts
on the flange of the pump housing.

(8) Removal of the oil seal at the drive end of
the pump body may be accomplished by unscrewing
the slotted nut in the pump body.

(9) Disassembly of the relief valve simply re-
quires the removal of the cap and unscrewing the
relief spring retainer.

(10) When the pump is disassembled, thoroughly
clean all parts and examine carefully for signs of
wear or damage and for the presence of foreign
matter such as metal chips, grit, dirt, sand, etc,

Sprew Oriver
with Beni Shaft

With the Hend Pyms attached to a Metal Table Inserted in a Viss as ile
fustrated. Slin the Rubber Boot off the Pump Body and over the Ball
piston End a3 shown by freeing the lowsr and of the Root from the

pomp Body and Yurning the Bool inside osub, fnsert s suifable tool be
tween the top of the Boot end Ball Piston End and force ihe Hoot of
Rall Piston Eed,

Figure 121 - Removing Rubber Boot from
Hydraulic Hand Pump
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In event that any foreign matteris found, the complete
hydraulic system should be drained and thoroughly
cleaned.

g To Assemble the Hydraulic Electrically Driven

Pump. - Thoroughly inspect and clean all parts
with alcohol and blow out with compressed air, if
available, to dislodge any dirt or foreign matter that
might cling to the parts, If the Spur gears or pump
housing are damaged install a new pump unit, to as-
sure efficient pump performance. Proceed with the
assembly by reversing the steps outlined in e.(1)
through (9).

3. Hydraulic Hand Pump.

a. Geperal, - The hydraulic hand pump is a single
cylinder, reciprocating, double action pump. Each
cylinder is equipped with an intake check and a dis-
charge check valve. The outboard pump is the aux-
iliary hand pump and operates the hydraulic system
when the electric motor driven pump fails, The in-
board pump is the emergency hand pump and operates
the landing gear only. The emergency hand pump will
lower the landing gear with the control lever in any
position,

b. To Disassemble the Hydraulic Hand Pump.

(1) Remove the hand pump from the floor of the
cockpit by disconnecting all hydraulic lines and un-
screwing the four hold-down bolts.

(2) To facilitate the servicing of the hand pump
it is suggested that a pump table be made so that the
pump may be held firmly at all times without damag-
ing the cylinder. For the pump table use a piece of
metal large enough to extend at least 1/2 inch beyond

Ehyi-0fF Valve on Emergency Haad
Pung shly. Valve can be turmed
dowpward ag shown in Fig, 123 .
or vamoved s shown i Fig. i34

Tut Lockwire snd wngape the spesial Hend w Wrench {R7-85-032)
on the Hut as iTlustrated snd loosen the Hut. Remove the Hul and
Shim From ihe Pump Body.

Figure 122 - Removing Nut from
Pump Body
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the outside dimensions of the pump body. Place the
pump on the metal and drill four holes to correspond
in size and location to the holes in the pump body that
house the tie-down bolts. Lay the table top piece of
metal on a bench and take a heavier piece of metal
the same length or a little less than the table top and
weld it to the table top along the center line in a
vertical position. The table top and the base will take
the form of a letter ‘‘T.”’ Insert the base of the table
assembly in a vise, set the pump on the table and line
up the holes. Insert two bolts, one on either end of
the pump and diagonally opposite, through the pump
and table. Then safety the remaining two bolt lugs,
on the pump to the table with two clamps, (See figure
121.)

(3) 1 the pump to be serviced is the emergency
pump remove the shut-off valve on the end and then
remove the rubber boot by forcing the lower part of
the boot up over the flange on the pump body. Turn
the boot inside out and force the upper end of the boot
off the flange on the ball-piston end. A suitable tool
for these operations can be easily made by bending
the shaft of a light screw driver in an arc so that it
can be easily hooked under the boot. (See figure 121.)

{4) Cut the lock wires on the pump nut and re-
lease the nut from the pump body by the special hand
pump wrench (87-88-032) carried in the airplane tool
kit. (See figure 122.) Remove the shim under the nut
flange.

(5) Pull the ball-piston end out of the pump
housing. (See figure 123.)

(6) Pull the snap rings with a snap-ring wrench
and remove the valve assemblies at both ends of the
pump cylinder, (See figure 124.)

(1) A screw driver may be inserted through
either end to push the piston assembly from the pump
cylinder. Insert the screw driver into the slot on the
retainer when applying force to remove the piston so
that the face of the retainer will not be disfigured.

(8) The pump is now completely disassembled
and the piston and valves may be disassembled to
check the ball and ball seats as well as the springs.

(8) To disassemble the pistonproceed as follows:

(@) Insert the correct size Allen wrench in a
vise in a horizontal position with just enough of the

wrench protruding to engage the Allen setscrew in the -

retainers at either end of the piston,

(b) Engage the Allen wrench in the Allen set-
screw and apply an adjustable wrench to the piston at
its flat sides. Turn the piston with the wrench to
loosen the Allen setscrew. Extreme care must be
exercised in this operation so that the wrench will
not be broken.

T. O. No, 01-25C-2

(c) When the Allen setscrew has been turned
out a couple turns pull the piston from the Allen
wrench and unscrew the retainer with a screw driver,
This will free the packing ring and packings as well
as the springand hardened steelball, (See figure 126.)

(d) Reverse the piston and remove the other
retainer in the same manner asdescribed in (b) and (c).

(e) To remove the ball and spring in the two
valves extreme care must be used not to damage the
retainer end by twisting off the ears. If a small
serew driver is used for this operation the retainer
is quite often damaged beyond repair, therefore, it is
suggested that a special tool be made for this delicate
operation, A tool for this operation can be easily
made by taking a small size concrete drill and grind-
ing the point down flat so that the four fins on the
drill engage the four slots on the retainer. Insert
this special tool in a vise in vertical position and slip
the valve over the tool until the retainer is engaged
properly. Place an adjustable wrench on the flat
sides of the valve end and turn the valve until the
retainer is loosened. Remove the valve from the
special tool and remove the retainer with a small
screw driver, The spring and hardened steel ball
will now drop out of the valve.

(f) The valve cup packings can now be slipped

off the valve, Remove the packing under the pump
nut and the pump is completely disassembled.

After the Nut has been removen

ayll the sistop Ind from
. : M

Figure 123 - Removing Ball-Piston
End from Pump Body
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(10) Thoroughly inspectall parts, clean in alcohol
and blow out with air pressure if available. It has
been found that most pump failures are due to grit,
dirt, or other foreign matter lodging in between the steel
balls and seats in the piston assembly, therefore,
inspect these units carefully and be sure that they are
thoroughly cleaned before reassembly., A special tool
can be easily made to grind the ball seat in, if it has
become roughened in any way, to assure a perfect lap
fit with the ball, To make this Special tool take a
short length of tubing the same diameter as the ball
and place a spare ball on the end of the tube. Solder
the ball securely to the end of the tube and grind off

T. O. No, 01-25C-2

any rough edges at the solder joint, Insert this tube
into the piston, ball end first with a fine grinding
compound smeared on the ball. Insert the other end
of the tube in an electric or hand drill and grind the
seat in with the revolving motion of the ball end, Clean
the seat and piston thoroughly after this operation,

(11) Inspect all packing cups for torn edges.

c¢. To Assemble the Hydraulic Hand Pump.

(1) When assembling a hydraulic hand pump it
is very important that a]l parts are in perfect condi-

r 895-71 — 87-33-049 - 87-33-067 — 87-33-05]

¢ Plug B‘ Valve / Pump Body floot

(- 87-33-055 — 87-33=504- | / 87-33- 87233070

i Retainer | Hardened Stmel Ball (mstonwg \ Spap Ring
87-33-0u45 "

J E7=330881 "

|
|
Soring b }
|

B7-33-528 |
[Bai i=Piston End

\

.
i h ”gw

e

§7-33-059 I L. 87-33-053

Cup Packing ; Shim f
i ¢ ;
87-33-058-2 —/ // 87-33-057
Spring ;},/ Hut
i
87-33-064 T
Packing

Yalve hssembly
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Figure 124 - Hydraulic
Hand Pump Disassembled

87~33-063
Packing Ring

87-33-062 —
Retainer

L g7-33-054

Packing
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tion and assembled in their proper location to insure
the efficient operation of the unit.

(2) Attach the pump body to the special table
inserted in a vise as illustrated in figure 121 and in-
stall the piston in the cylinder.

(3) Replace the ball-piston end packing ring.

(4) Insert the ball-piston end in its place and be
sure that it engages the rectangular slot in the piston.

(5) Drop the shim on to the nut flange and screw
the nut in by hand to retain the ball-piston end in
place,

(6) Turn the special table in the vise as illus-
trated in figure 125, Wet the piston cups with hy-
draulic oil, Specification No. 3586, and be sure the
ball-piston end is pushed as far forward as possible
so that the piston will be near the top of the cylinder
and insert the first piston cup packing. Push the
packing down on the piston and insert the second

Figure 125 - Installing

Packing in Hand Pump “the fuston,
and

:ﬂg%t

nuw -5e
® Y .
pnstalieg,

turr the Purn Table
ingert the Packings and !
hn{wr
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piston cup packing, push this cup down on the first
cup and install the packing ring. It is mandatory that
these cup packings and packing rings be installed
before the ball and spring are inserted so that they
cannot accidentally fall down into the packing groove
on the piston.

(7) Insert the hardened steel ball and spring in
the piston end.

(8) Place an Allen wrench on the Allen setscrew
in the retainer and guide the retainer down into place
on the piston. Engage a screw driver in the slot on
the face of the retainer and screw the retainer into
place, Tighten the Allen setscrew with the Allen
wrench,

{9) Reassemble the valve by reversing the pro-
cedure outlined in b.(8)(e), (f), and install the valve in
the pump cylinder, Safety the valve in the cylinder
end with the snap ring.

(10) Reverse the position of the pump cylinder
and table in the vise and reinstall the cup packings

Push Ball- ?Qifc\.n
ad down as far
as possiplie,

Zati-riston End and ¥ut in the
in the Yise

ba siire %"
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and packing ring on the piston. Replace the bail and
spring in the piston and screw in and safety the re-
{ainer with the Allen setscrew. (See (8) through (8)
paragraph ¢.)

(11) To reassemble the valves, wet the cups
with hydraulic oil and install them in either end of
the cylinder. Install the snap rings to retain the
valves in position,

(12) Turn the cylinder to a horizontal position
in the vise and tighten the nut with the spanner wrench.
Safety wire the nut, (See figure 121.)

(13) Turn the boot inside out and slide the top
of the boat over the ball-piston end first, Stretch the
boot end over the retaining flange on the ball-piston
end and turn the boot down into its correct position,
Stretch the bottom of the boot over the retaining flange
on the pump cylinder and the pump is assembliad
ready for testing,

(14) Before the hand pump is installed in the air-
plane it must be tested in accordance with the test
procedure outlined in figure 126,

4, Hydraulic_Control Valve,

2. General. - The hydraulic control valve for the
retracting aud lowering of the landing gear and wing
flaps is located on a mounting bracket at the left side
of the cockpit just forward of station No. 5 bulkhead.

This control valve meters the {low of hydrautic pres-

Fydraulic Contrel Valve removed
from 1ts Mounting SGracket ir tne
Cockart-rraiv for disassernly.

Landjrg omar
Santrol Samls

Figure 127 - Hydraulic Control Valve

T. O. No. 01-25C-2

sure through a series of poppet valves operated by
camshafts attached to the control handles when either
the electric hydraulic pump or the auxiliary hand pump
is employed to produce the hydraulic pressure, 1f any
foreign substance finds its way into the hydraulic
system or parts become worn the efficiency of the
control valve may be seriously affected necessitating
the removal and disassembly of the valve,

b. To Disassemble the Hydraulic Control Valve, -
Disconnect all hydraulic lines to the valve and remove
the valve from its mounting bracket on station No. 5
bulkhead (figure 127) and proceed as follows:

(1) Place the control valve in a vise with alumi-
num covered jaws (figure 128) and remove the cotters
and nuts from the two camshaft bolts,

(2) Push the bolts back beyond the valve cover
and remove the cover from the valve body,

{3) Pull the bolts and the segment completely
out of the camshafts and lift the camshafts from the
valve body. (See figure 125.)

(4) Remove the retainer spring on top of the
valve body and pull the fcllowers out of the valve as
illustrated in figure 130, It is very important that
the foliowers and gaskets including the shims be
kept together and in order, so that they may be re-
placed in the same order in the valve body upon in-
stallation. It is, therefore, suggested that a board
with eight pegs and ecight holes be assembled to re-

Figure 128 - Removing Nut on Camshaft Bolt
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tain the followers, gaskets, shims, and the valves in
their proper location while service operations are
carried on. (See figure 131,)

(5) Remove one row of followers and place them
on the pegs in the center of the board. Remove the
other row of followers and place them on the board.
(See figure 131.)

(6) Remove the gaskets and shims from the first
Tow in the valve and place them on the peg opposite
the correct follower. (See figure 132.) When the
four pegs are filled move the followers from the pegs
in the center of the board to the ones on the outside,
This will place the proper follower over the correct
gasket and shim assemblies, Remove the remaining
gaskets and shims and place them on the center row

Wing Flap Control
Camshaft

“Landing Gear Control
Camshaft

Pull the Camshaft Bolts out and
remove the Segment. Mext remove
< the Wing Flap and Landing Gear
Control Camshafts as illustrated -
and remove the Retainer Sering
From the too of the Followers,

T. O. No. 01-25C-2

of pegs alongside of the correct followers. (See
figure 131.) When all gaskets and shims are re-
moved from the vaive body place the followers on the
pegs atop the gaskets and shims,

(7) Release the valve body from the vise and
turn it upside down and replace it in the vise as
illustrated in figure 133. Next remove the eight snap
rings locking the retaimers in the valve body. Use
either a snap-ring wrench (figure 133) or a small
pair of pliers,

(8) After the rings are all removed engage the
ends of the retainers by a pair of pliers and pull the
retainers free of the valve body. (See figure 134,)
When removing the retainers exercise extreme care

Figure 129 - Removing
Control Camshaft
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is racom

$

Figure 130 - Removing Followers
from the Valve Body

J—— TR

Figure 131 - Recommended
Method for Keeping Follower
Assemblies Intact and in Order

£ BHOIrS

e geoond ¢
sove the

Saskst
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Gaskaf and
$hims

Remove G(askets and. Shims and
place them on the Pegs oppo-
site the Followers in their
correct location. Move the

- Followers over onto their
faskets and Shims as i{lluse
trated in figure 131

Gasket
j Shims

fter removing the

: Fallower Assemblies

turn the Valve Body

upside down and in=

sert in the Vise as

o illustrated. Use a

© . 3nap Ring Wrench or

“a small pair of Pliers
and remove the Eight
Snap Rings on the Re-
tainers,

Retainer

Snap Ring..

Figure 133 - Removing Snap
Ring from Retainer

- 60 -

Figure 132 - Removing Gaskets
and Shims from Valve Body

Snap Ring Wrenc
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""'"Jﬂ‘ - tisa a light pajr of Pliers and remove the Valve Spri
o ’ o oput straighl up. Re very careful ast fo sor

orface of the Valve Rody with ihe Pliers o

. Remove the Retainers as illustrated and use extreme care
not to damage the Rubber Cups unless replacements are

contemplated.

Figure 134 - Removing Retainers Figure 135 - Removal of Valve Springs

Figure 136 - Removing Valve
from Valve Body

To facilitate the remeval of the ?a"a
etainer tc hold the Valve frn« turs 4
ynserewed cap be pasiihy Take 2 ﬁiﬁy? cf
witl sij inta the Valve Zody
Stet the Tubels diampler with a #
Zaps the same length as the :
tnsert this Special Yool shro ‘be ¥zlve Hpay on ‘ne OﬂQGSE%e
and of the Ryt and angage tne Yool in ine Slot ¢n the ¥ajve
Ent, Tyrn the valve Sody upside dewn and insert the Special
Teal in a Yise as iitustrated. Femove the Cotlers and then
unscrew the Euts, Ba sure each time a Nyl is unscrewed that
*be ¥alve Hody has been set on the ~sec;>i Yool to hold the
jatve from turning as the Hut is removed. Keep the Valves

zn their nroper focatlon by inserting them in the Holes on
the Pegged Board as illustrated,
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Figure 137 - Removing Valve Cups

all Valves have been re- and Washers from Valve Body

. ; oved turn the Valve Body on a
YigDe, 3758

Lup ;

i Briver push the Washer and Cup

kssemblies from the Valve Body.

Sk o i

Hold the Valve Body on a Bench ag =
lustrated and release the Snap Ring on
either side of the Port with a Snap Ring
¥rench. Remove the Retainer Spring and
Yalve from both sjdes of the Intet port,

The Valve Body is now completely disw
assembled, .

201346 87-33-021=2
Spring "Retainer -

Figure 138 - Removing Retainers
and Valves - Inlet Port
of Valve Body
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- 87-33-100
"Retainer Soring

' B7-33-040

Camshaft 87-33-021~2

‘Retainer

87-33-093
Cover

87-33-039

Camshaft =\

Sering

TR o TR Siter
P ﬁ;} e\

614-0- .3?54&

washer . Lup
37-33-C13 D B7-337080 il
Yalve washer 5 tainer
75-33-1¢9 CANZB-TE 76-33-135-2
Spacer Belt
-_r
Figure 139 - Hydraulic
Contro} Valve Disassembled
. . & o T 3 N
. Insert a Feeler Gage between the Camshafts and Followers.
. Push the Gage completsly through to test both Camshafts at
) . "one time. By employing Two Feeler Gages as illustrated Four 2%
Figure 140 - Testing Clearance Followers may be checked at one time. The Clearance between
of Camshafts and Followers - the Camshafts and Followers should be (05 to .Gi5.
< oo P T ¥ e ey
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not to damage the rubber cups by fouling them in the
snap-ring grooves inside the valve body.

(9) The valve springs may now be removed from
the valve body with a light pair of pliers, (See figure
135.) Be very careful not to score the valve cylinder
surface with the pliers or spring,

(10) Remove the valve body from the vise, turn
it upside down and insert it into the vise. (See figure
132.) Pull the cotters from the valve nuts. Remove
the valve body from the vise.

(11) To facilitate the removal of the valve nuts
it is suggested that a tool be made up to engage the
slotted ends of the valves to keep the valves from
turning with the nuts. Such a tool can be easily
fashioned from a piece of tubing that may be inserted
into the valve cylinders. Saw a slot in the diameter
of one end of the tube 1/4 inch deep and cut a piece of
1/4-inch steel band the length of the diameter of the
tube. Insert the steel band into the slot on the tube
and anchor the steel into the slot with solder. Grind
the end of the bar down to be sure that no sharp edges
of the steel band protrude beyond the tubes circum-
ference to score the valve cylinder surfaces when
installed.

(12) Line upall the slots inthe ends of the valves
to parallel each other so that the valve slots can be
quickly lined up and engaged by the special tube wrench.

(13) Insert the tube in the vise with the special
end up to engage the valve slots and retain the valves
while the nuts are turned off. (See figure 136.)

(14) As the valves are removed from the valve
body insert them in their proper location on the
special board containing the follower assemblies.
(See figure 136.)

(15) After all valves are removed, free the valve
body from the vise and lay it on the bench so that a
small diameter bar or screw driver may be inserted
from the bottom side of the valve body to push the
assemblies containing a top and bottom washer, two
rubber cups and a spacer out of the valve body., (See
figure 1317.)

(16) Next remove the snap rings from both sides
of the inlet port with a snap-ring wrench, (See figure
138.)

(17) Remove the retainer, the spring, and the
valve on each side of the inlet port. The control valve
is now completely disassembled. (See figure 139,)

¢. To Assemble the Hydraulic Control Valve.

(1) General. - Before assembling the control
valve note that all passages are free of grit, dirt, or
other foreign matter. Clean the valve body and all
parts with alcohol and blow out with compressed air,
if available.

T. O. No. 01-25C-2

(2) Assemble the valve, reversing the procedure
outlined in a.(1) through (17).

(3) When assembling the valves in the valve body
it is extremely important that each valve is replaced
in its proper location as all valves are lapped into
the respective seats on the original installation. If
new valves are installed they too must be lapped into
their seats.

(4) Be sure that the proper gasket and shims are
installed below each follower.

(5) When the valve is completely assembled check
the clearance of the camshafts and followers with
feeler gages. (See figure140.) The clearancebetween
camshafts and followers must be between ,005 and .015,

(6) Before installing the control valve in the air-
plane test the valve under pressure inaccordance with
the instructions outlined in figure 141,

5. Landing Gear.

a, General, - The P-40E-1 and P-40F airplanes
are equipped with a retractable landing gear. The
two landing gear main wheels are installed in an identi-
cal manner on the under surface of each wing, Each
landing gear hasan air-oil shock absorber strut which
rotates aft about trunnions on the top of the strut,
During retraction, bevel gears rotate the strut ap-
proximately 90 degrees so that the wheel lies flush in
the wing. The landing gear has a retracting assembly
and one side brace link per side, The upper set of re-
tracting links are attached to the retracting strut, the
lower set and side braces to the lower trunnion, The
bevel gears at the upper end of the oleo strut serve as
structural members as well as rotating the strut dur-
ing retraction, Torque loads on the piston are trans-
mitted through the scissors links to the cylinder and
the bevel gears in turn transmit this torque from the
cylinder to the landing gear fittings on the wing. A
retracting arm connects the upper and lower retract-
ing links to a fitting in the lower surface of the wing.

b. To Disassemble the Landing Gear.

(1) To remove the complete landing gear assem-
bly from the wing panel proceed as follows:

{a) Disconnect the clevis end of the turnbuckle
which controls the opening and closing of the inboard
landing gear fairing door and the end of the cable from
the outboard door to the support on the pinion gear
ring, The inboard door turnbuckle is attached to the
side brace and the outboard door cable is attached to
a support on the under side of the oleo strut pinion
gear, Disconnect the bearing end of the spring loaded
rod at the forward end of the outboard door. (See fig-
ure 143.)

(b) Remove the screws attaching the landing
gear leading edge fairing and outboard fairing door to
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the wing and remove the fairing. (See figure 144.)
The leading edge section of the wing fillet must be
removed to gain access to the inboard screws on the
landing gear fairing at the leading edge. (See figure
143.)

(c) Insert jack point studs and jack the front
and rear of the airplane until the landing gear wheels
are off the ground.

(d) Remove the bleeder screwat the brake cyl-
inder on the inner wheel fairing and drain the brake
system., Disconnect the hydraulic brake hose at the
fitting below the bleeder screw on the inner fairing.
Remove the two hose clamp fittings from their sup-
ports, one at the lower end of the oleo cylinder and
the other at the lower trunnion. (See figure 143.)

{(e) Unbutton the four Dzus fasteners on the
wheel’s outerfairing and remove the fairing.

{(f) Remove the axle cap,the cotter and turn the
large nut off the axle freeing the wheel. Pull the wheel
and wheel bearings from the axle. (See figure 145.)

{g) Free the upper forward circumference of
the canvas in the wheel pocket and turn the canvas
out exposing the structural detail in the wheel pocket.

(h) Partially retract the landing gear so that
the upper retracting links and retracting strut piston
end throughbolt is accessible throughthe wheel pock-
et. (See figure 146.)

(i) Disconnect the landing gear position trans-
mitter linkage at the lower end. (See figure 147.)

(i) Remove the cotter, nut, and through bolt con-~
necting the retracting strut piston end to the upper
landing gear retracting links.

(k) Return the piston completely into the re-
tracting strut by placing the landing gear handle on
the control valve in the “'DOWN’’ position and actuat-
ing the electric hydraulic pump switch on the control
stick.

(1) Disconnect the two hydraulic lines, at the
aft end of the retracting strut. (See figure 147.)

(m) Remove the three nuts which attach the
retracting cylinder in the wing and remove the cyl-
inder by pulling it aft into the wheel pocket. (See
figure 147.)

(n) Working through the two lightening holes in
web No. 3, at either side of the retracting strut cut-
out, remove the through bolt which attaches the re-
tracting arms to the wing at the remote pivot points.
(See figure 147.)

(o) Move forward under the wing and pull the
cotters and turn off the nuts attaching the lower re-

T. O, No, 01-25C-2

REF, DWG. 87-33-5/5

e
1 m_A_m s

@ DISCHARGE TO CYLINDER! @
TWO PCOINTS EACH SIDE

PRESSURE
INLET g

RETURN "C"

CHECK VALVE
ON EACH SIDE

NOTE:
I. TEST AT 2500 /7IN2 (SEE TEST NOTES BELOW)
2. MINIMUM VALVE TRAVEL TO BE .040"
3, ALL PASSAGES MUST BE CLEAN AND FREE FROM DUST, GRIT
AND FOREIGN MATTER.

TEST
BOOST WITH HAND PRESSURE AT 2500 /IN® AS FOLLOWS:
{A) WITH VALVES IN NEUTRAL POSITION APPLY PRESSURE THRU
EAGH OF FOUR POINTS "A" SEPARATELY. THERE SHOULD BE NO LEAKAGE
AT " 8:! llc:l L] D",
(8) WITH VALVE IN NEUTRAL POSITION APPLY PRESSURE AT "8"8&"¢"
- SEPARATELY, THERE SHOULD BE NO LEAKAGE AT ANY OF FOUR POINTS"A",

Figure 141 - Hydraulic Control Valve
Pressure Test Data

tracting links to the lower oleo trunnion. With the
retracting arms free in the wing there will be enough
side play to remove the lower retracting links from
the trunnion fittings., (See figure 148.)

(p) Disconnect the side brace link at the wing
or at the oleo strut’s lower trunnion as desired. (See
figure 149.)

(q) Remove the cotters, nuts, and bolts from
the wing attachment fittings and lower the oleo strut
assembly from the wing, (See figure 150.)

{r) The retracting arms may now be pulled far
enough through the wing opening to easily remove the
nuts and pull the attaching bolts of the retracting arms
and lower retracting links. (See figure 151.)

(s) Remove the upper retracting links and re-
tracting arms from the wing, (See figure 152.)

c. To Disassemble the Oleo Strut.

(1) After the oleo strut assembly has been re-
moved from the wing, vent the air pressure carefully
and drain the hydraulic fluid by removing the Schrader
plug. Place the oleo strut in a wooden block clamp as
illustrated in figure 153. Remove the six attaching
bolts and 1lift the brake shoe and torque plate assembly
from the axle. (See figure 153.)
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YYPE IT
WHEEL

WING ATTAGHMENT
EITTiNG RETRACTING ARM
UPPER TRUNNION BEVEL GEAR

LOWER TRUNNION

OLEO GYLINDER

UPPER RETRACTING

LINKS

LOWER RETRACTING LINK

THE LANDING GEAR iS EXTENDED WHEN THE
RETRACTING STRUT I8 RETRAGTED. WHEN THE
LANDING GEAR 18 FULLY EXTENDED THE MECH-
ANICAL LOGKS IN THE PISTON ARE POSITIVELY
GAMMED INTO THEIR LOCKED POSITION BY THE
OVER~RUN OF THE PISTON PAWL. TORQUE LOADS
ARE TRANSMITTED FROM THE WHEEL THROUGH
THE SCISSORS LINKS TO THE OLEQ GYLINDER.
THE PINION AND BEVEL GEARS THEN TRANSMIT

T. O. No, 01-25C-2

THE TORQUE TO THE ATTACHMENT FITTING ON
THE WING.

h\,h——»guru FAIRING
ASSEMBLY

/

- 30" SMOOTH CONTOUR
8 PLY RAYON TIRE

View “B”’

FIXED AXIS OF THE
RETRACTING ARMS

AS PRESSURE 1S APPLIED TO EXTEND THE RETRAGTING STRUT THE PISTON LOGKS
ARE' GAMMED OUT OF THEIR LOGKED POSITION BY THE PISTON PAWL. A8 THE
PISTON 1S FORGED OUT OF THE GYLINDER THE UPPER RETRAGTING LINKS ARE
PULLED AFT. THE UPPER AND LOWER RETRAGTING LINKS ARE ATTACHED TO THE
RETRACTING ARMS WHIGH PIVOT ABOUT THEIR FIXED AXIS IN THE WING. AS THE
OLEO STRUT IS DRAWN UPWARD THE BEVEL GEARS ROTATE THE OLEO GYLINDER
THROUGH THE PINION GEARS. THE UPPER AND LOWER TRUNNIONS HAVE BEARING
SURFACES WHICH FIT AROUND THE BEARING SURFACES OF THE OLEO CYLINDER
ALLOWING THE GYLINDER TO TURN FREELY ON THE TRUNNIONS.

e

WHEN THE LANDING GEAR IS FULLY RETRAGTED THE OLEO STRUT AND WHEEL HAVE
ROTATED APPROXIMATELY 80° SO THAT THE WHEEL LIES IN THE WHEEL POGKET
FLUSH WITH THE WING. WHEN THE RETRACTING STRUT PISTON IS FULLY EXTENDED
THE PISTON LOCKS ARE CAMMED INTO THE AFT LOCKED POSITION BY THE OVER—
RUN OF THE PISTON PAWL LOCKING THE LANDING GEAR IN THE RETRACTED POSI-
TION AS ILLUSTRATED. THE LANDING GEAR FAIRING DOORS ARE OPENED AND
GLOSED WITH THE LANDING GEAR. THE INBOARD FAIRING DOOR 1S ATTACHED BY

A TURNBUCGKLE TO. THE SIDE BRACE OF THE OLEC STRUT. THE OUTBOARD DOOR

IS ATTACHED BY LINKAGE TO A SUPPORT ON THE PINION GEAR RING AND A SPRING
LOADED ROD AT THE FORWARD END OF THE DOOR.

View “‘C”’

7
-

Figure 142 - Detailed Operation
of the Landing Gear
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Remave all Screws =attaching land-
‘e inq Girar Leading Fdge Fairing and
Ayttoard Fatring Joor to Wing.

" Remove the
-2 Leading fdce
© Secrtinn of the
; wing Fillet

»

Disconnect Bearing

End of Spring Loaded
. %2 Rod at the Qutboard
1 Fairing Door,

Disconnect the Cable
from the Pinion Gear
Support to the fui-

the Clavies

Dissonnect

tnd of tne inpoard Fair- 1 " board Fairing Door Figure 143 - Landing Gear
ina Doar Turnbuckle. , at the Door. Prior to Removal

" Ry o > * .

H

Support the Front End nf
the Airplane wilh Jacks

at the Jack Paints.

K]
I

Remove all Screws atiaching Landing
Gear Leading Fdge Fairing ang Out-
board Fairing Ooor to Wing.

Thee

Ramove Blon“er

Srew oand Dragn

- Inboard Fairing
nd Door will
remain on Wing.

Hydraylic JEN
Jack

Figure 144 - Landing Gear Fairing Removed
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Figure 145 - Wheel and Tire
Removed from Axle

“Upper
© “Retrac
Link
‘Disconnect Position

_Transmitter Linkage
at the Fitting on ‘th

Figure 146 - Piston Half Extended for
Removal of Piston End Through Bolt
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remove the Retracting
inder from the Wing

After the Upper Retract-
ing Links are disconnect-

ed from the Piston End

work through the Two Light-
ening Holes in Web 3 at ei-
ther side of the Retracting
Strut and remove the Cotter
and Nut working through the
left Hole. Move over to the
Right Hole and pull Through
Bolt out freeing the Spacer
between the Bushings and
the Retracting arms.

Figure 147 - Retracting Arms
and Upper Retracting Links

Spacer
‘Bushing

=
Remove Cotter and i
Nut from Lower - AP
Trunnion Lugs. S

Pull the Cotters and turn off the Two Nuts
retaining the Lower Retracting Links to the
Lower Oleo Truynnion. With the Retracting
Arms free at their Pivot Points there will
be enough side play to remove the Links from:
the Trunnion without binding. N

Figure 148 - Lower Retract-
ing Links Disconnected

E AN

™o ey
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i Side Brace may be remoyed | Hydraulic Srake Line
L from Wing Fitting by re- | Clamp Fitting
aoving Four Bolts B g

Figure 149 - Side Brace Disconnected
from Lower Trunnion

- Disconnect ‘he $ide Brace at the Low
cer Trunnion as i1lustrated or at the
- Wing Fitting {f it |s desired to re- .
move the Brace with the Oles, 1f the '
-~ $ide Brace is disconnected at the ~
" Wing Fitting remove the Hydraulic :
't Brake Line from the ﬁiée Brace at the ~
- c!mp F:tting.

Remove the Four Screws
attaching the Landing
Gear Watning Horn Switche
box to the Wing to gain
‘additiona} Wrench Clear-
ance

Figure 150 - Removing Oleo Strut

Assembly from Wing ‘ “Remove all the cottem _and ‘Bo}
ks stiaching the Dlso Strut to tha ¥in
/ Htttna ‘and lower tbe mu frm the

-100- v RESTRICTED




RESTRICYE

After the Lower Ketracting Links are
removed from the Lower 2lec Trunnion
the Retracting Arms may be tipped in
the Wing to allow plenty of clearance
to remove the Cotter and Nut as illus-
trated. Remove the Lower Retracting
'Links from the Retracting Arms.

Figure 151 - Disconnecting Lower Retracting
Link from Retracting Arm

iy folte attacking the Targque Plate
and krake Stoe dc the Axie and 1:ft the Rrave
dssembly 0%t of the kxie as illustratsd, Note:
fe <ure that the kvdraulic Line is detached at
tre inmee Yairing,

Ramave the

Figure 153 - Removing Torque Plate and
Brake Shoe from Axle

T. O. No, 01-25C-2

© Discorract thesn Two Lines When re-
irg Reiragting Lytinder from wing.o

L

tfter the Lower
are Rempoved from tbe Betracting
‘arms the Upper Retracting Links
and Retracting ires may be re-
moved from the wing as ilius-
trated.

Figure 152 - Removing the Upper Retracting
Link and Retracting Arm from Wing

hir Prossure carefntiy 3t the i

e Scheader Plug to Araic the 'iuI“

the fleo Strut held firmly in a Wooden Plock {lewp re-
fmove *he Cotter from the Plunger Mul sng turn off the
Plunger kut as illustrates.

Valve off
and remove th

Figure 154 - Removing Plunger Nut
from Oleo Strut

-101 -
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Figure 155 - Removing Upper Trunnion Figure 156 - Removing Side Brace
from Oleo Strut and Lower Trunnion

Figure 157 - Remdﬁng LowerrTlr'_ﬁnnion Facer Plates and Segments
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kS

i pull the Cotters and remove
the Nuts from the Attaching ~
Bolts. Pull the Bolts out re-" §§
leasing the Support, the Seg-

ments and the Pinion Gear, |
The Shims will pull out with |
the fear. 1

Support

Figure 158 - Removing Pinion Gear
from Oleo Strut

(2) Reverse the position of the oleo strut in the
wooden block clamp as illustrated in figure 154, and
pull the cotter from the plunger nut. Turn the plunger
nut off with a socket wrench, as shown in figure 154,
and remove the upper trunnion cap.

(3) After the upper trunnion cap is removed, the
upper trunnion assembly, including the bevel gear and
wing attachment fittings, may be pulled off the oleo
strut. (See figure 155.)

(4) If the side brace has been removed with the
oleo strut assembly, pull the cotter, loosen the nut,
and remove the bolt that attaches the side brace to
the lower trunnion, Remove the side brace from the
trunnion, (See figure 156.)

{5) Unscrew the eight cap screws holding the two
lower trunnion halves together and pull the trunnion
halves from the oleo strut. (See figure 157.)

(6) Remove the two lower trunnion facer plates
and the four segments. (See figure 157.)

(7) Pull the cottersand remove the nuts and wash-
ers from the four pinion gear attaching bolts, pull the
bolts and remove the two segments and the support,

- 103 -

T. O. No. 01-25C-2

[ Putl the Cotters and n;m of

the Two Nots attaching the

Axle Housing Yo the Oleam Strut.)
Tap the Through Bolts out and |
pull the Axle dnd Axle Housing
out of the Olea Strut as-illus-
trated, The Axle Housing and
Dlep Stryt are Jig Reamed to
set the :Axle Housing for 3/uP

LWt 34 toesin.

Figure 159 - Removing Axle Housing
from Oleo Strut

The shims will come out with the pinion gear. (See
figure 158.)

(8) Reverse the oleo strut cylinder in the wooden
block clamp and pull the cotters, remove the nuts and
pull the two bolts which attach the oleo piston to the
axle housing. (See figure 159.) When the axle housing
and oleo strut are assembled these twopartsare fitted
together with no clearance and jig reamed to set the
axle housing for +3/4 degrees -3/4 degrees toe-in.
Therefore, it is essential that the same axle housing
and oleo strut be always reassembled together, If it
is necessary to install a new axle housing the two as-
semblies should be lined up and jig reamed to coincide
with the original assembly.

(9) Pull the cotters and remove the nuts and
washers on the two bolts, one attaching the scissor
link to the lugs on the piston and the other attaching
the links to the lugs on the cylinder. (See figure 160.)
Remove the bolts and on all P-40E-1 airplanes the
spacers. (See figure 160.) On P-40F airplanes re-
move the bolts and pull the links free of the piston and
cylinder lugs.

(10) With the oleo.cylinder secure ina wooden
block clamp loosen the setscrew on the cylinder and
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pull the Cotter and turn
off the Nuts stiaching
the Scissor Links to the
Piston and Cylinder Lugs.
Remove the Rolis and Spac-
ers and pull the Links off
the Lugs as illustrated,

Figure 160 - Removing Scissor Links from
Piston and Cylinder Lugs

turn the packing gland nut out of the cylinder with a
spanner wrench. (See figure 161.) Turw the gland nut
completely out of the cylinder.

(11) Thepistonassembly may now be pulled from
the end of the cylinder, The piston assembly is com-
posed of the gland nut, packing, and jacking rings,
piston sleeve, piston bearing, and mete1 ing pin, (See
figure 162.)

(12) If it is desired to remove the metering pin,
place the piston assembly in a wooden block clamp
and lock the clamp in a vise. Insert the metering-pin
wrench (87-88-031) into the piston at the bearing end

- and unscrew the metering pin. Remove the metering
pin and wrench and pull the metering pin from the
wrench, (See figure 163.)

NOTE: Whenever a metering pin has been re-
moved it will be necessary to install a new
copper washer when the pin is reinstalled.
Never install a used washer.

(13) While the piston is in the wooden clamp and
secured in a vise remove the solder from the three
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ith the 0leo Strut held in the Wooden
lock Clamp as iljustrated. Loosen the
ock Screw and turn the Lower Packing
Gland Nut completely ocut of fthe Oles

© Stryt Cylinder with a Spanner Wrench

' as shown

Figure 161 - Removing Lower Packing Gland Nut
from Oleo Strut Cylinder

lock screws on the piston bearing either by digging
the solder out or applying just enough heat to melt it
away, (See figure 163.)

(14) Use a spanner wrench and turn the piston

v bearing off thepiston. The sleeve, packing ring, pack-

ing, and gland nut can now be slid off the piston. The
piston is now completely disassembled. (See figure
164.)

(15) If it is desired to remove the plunger from
the oleo strut, place the oleo strut in a vertical posi-
tion in a vise. (See figure 168.) Mix some asbestos
sheets with water until a thick mixture is obtained and
mold a generous ring of asbestosaround the oleo, (See
figure 168.) Thiswill prevent the heat from the torch,
when applied to melt the solder joint,from going down
in the oleo cylinder.

(16) Apply heat from a torchand melt the solder.
(17) Free theoleocylinder fromthe vise and turn
the cylinder upside down so that the melted solder will

runout intoa container, Now the plunger can be turned
out of the cylinder with a spanner wrench without the
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After the “lany Nut g furnmes
completely cut ot the Dylinter
with ths Tland Ryl

tre Pists
packing, Packirg Rina, Sleeve
ara Pistor Rearing may be re-
maved from the Cvlirder as

(tlustrated, The Meterinuy Fir
will roce out with *he niston

assemtty,

B

. Pistor
Rearing &

To remove the Metering Pin secire the
Piston in a Wooden Block Clamp and
hold the (lamp in a Vise, lse a spe-

ccial Metering Fin Wrench and turn out

the Metering Pin to free it from the

Piston, Note: When rainstaliing 3 Me-

tering Fin a pew (ogper Washer Must

Always be used. Mever Reinstall a ilsed

wWasher, '

veus fros Piston 3
or figrew hEads ard ras-

79-31-064 Fis- " Bearinrg 75-31~05C
tor Rear inu Lack Serew Meteriny Pin

Figure 164 - Oleo Strut Piston Disassembled
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e Plunger in a Cradie
#% iltustrated so that it can
e turned as the Soldering
Solution (ZHCL I5% « glycerine ¥
88% - water 50%) and Solder is
applied. Apply the Solder in
the Grovve above the Threads
and over the Face of the .
Plunger. Brush the Solder with M
& Wire Brush before inserting §
in Oleo Cylinder. )

Figure 165 - Applying Soldering Fluid
and Solder to Plunger

solder flowing down into the cylinder when the plunger
is removed.

(18) The oleo strut is now completely disassem-
bled for inspection and servicing,

d. To Assemble the Oleo Strut,

(1) Before assembling the oleo strut all parts
should be thoroughly inspected and cleaned. All parts
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found defective in any way should be replaced. Use
only alcohol to clean the oleo strut parts. (See figure
164.)

(2) If theplunger has been removed from the cyl-
inder, clean the cylinder top with “PERN-A-CLOR’’
degreasing solution (or equivalent),

(3) Place the cylinder in a vertical position and
secure it in a vise, (See figure 166.)

(4) Mold a generous ring of asbestos and water
mixture around the cylinder (figure 166) to restrain
the heat from going down into the lower part of the
cylinder.

(5) Apply a torch to the top of the cylinder and
move the torch around the circumference of the cyl-
inder continuously. Apply heat to both the inside and
outside surfaces. Keep the torch moving continuously
so that the metal will not be burned in one spot.

(6) Have several pieces of tube solder in ring
form so that they will just fit inside the cylinder,
Brush the inside of the cylinder around the flange with
a soldering solution of 15 percent ZNCL, 35 percent
glycerine, and 50 percent water. Drop a solder ring
into the cylinder upon the flange.

(7) Place the plunger assembly on a cradle so
that it may be revolved. (See figure 165.) Heat the
end of the plunger around the groove above the threads.

(8) Brush on soldering solution and applya gener-
ous coating of solder in the groove and on the nut face.
Do not solder up the two spanner-wrench holes on the
nut face,

After Solder has been applied
toboth the Piston, Flange
‘and Plunger drop the Plunger
‘Tata the Cylinder and tighten
the Plunger with a Spanner
Wrench as. i1iustrated,

Figure 166 - Installing
Plunger in Oleo
Cylinder
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Steel Rule Cotter Hole Plunger

. e .. . o = Figure 167 - Checking Cotter Hole
o sl BRSNS : Location in Plunger

“heating i
applying the g {

drop the Plunger into {
and turn it into the Cyli

wrench -as illustrated in

plunger is seated firm
cross the top of the
tacts the Plunger at the
The bottom of the Cotter H
with the Rule to allow ins]
Cotter when the Upper Tru

Nyt are installed. if thi
ter Hole to be to.low remo
build up the Solder Joint
plunger. Never .install a
not be safetyed with a Co
turn out and loosen the u
ing failure of the (Olec

Asbestos Ring

Figure 168 - Completing Solder
Joint

Solder Ring

After the Plunger has

been tightened down .
drop about three rings

of solder into the Cyl-
inder one at a time so
that the top of the Plun-
ger Face is completely
covered with solder. After
the Plunger is soldered in
place apply a generous
coating of cleaning fluid
(5% saga ash, 1% potassium
bichromate and 9u¥% water)
with a brush around the
outside of the Cylinder
above the Asbestos Ring
and polish with a cloth.
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(9) Brush the solder with a wire brush and insert
the plunger into the cylinder,

(10) Tighten the plunger into the cylinder with a
spanner wrench, (See figure 166,)

(11) Place a steel rule on the top of the cylihder
to see if the plunger has the proper protrusion above
the cylinder, The bottom of the cotter hole in the
plunger should be flush with the top of the steel rule,
If the protrusion is not sufficient the plunger must be
removed and more solder applied to build up the cyl-
inder flange or another plunger installed. It is im-
perative that the cotter hole in the plunger comply with
the above measurement or it will be impossible to
safety the plunger nut when the upper trunnion cap and
nut are installed. (See figure 167.)

(12) After the plunger is properly assembled in
the cylinder, drop about three more rings of solder
into the cylinder while applying heat. Drop these rings
in one at a time as illustrated in figure 168, This
should thoroughly seal the joint and build up a solid
solder cap around the plunger face,

(13) Clean the outside of the top of the cylinder
where the heat was applied with a solution of 5 percent
sodaash, 1 percent potassiumbichromate, and 94 per-
cent water. Polish with a cloth and set the cylinder
aside to cool,

(14) When the cylinder has cooled sufficiently re-
move the asbestos mold and the cylinder is now ready
for the assembly of the remainder of the units,

(15) First assemble the piston by placing it in a
wooden block clamp and inserting the clamp in a vise
to secure it from turning. (See figure 163,)

(16) Insert the metering pin in the metering-pin
wrench; be sure to install a new copper washer on the
threaded end below the nut and insert the wrench with
the pininto the piston. Screw the metering pin in tight,

(17) Slide the gland nut on the piston, threaded
end first, then slide on the lower packing ring, the five
packings, and the upper packing ring,

(18) Slide the sleeve over the piston and screw
on the piston bearing until it is tight,

(19) Install the three lock screws and fill the
screwheads with solder to safety them in place, Buff
off the solder so that there are no burrs or sharp
edges to score the cylinder wall,

(20) The piston is now completely assembled and
ready for installation in the cylinder, Wet the pack-
ings thoroughly with hydraulic oil, Specification No.
3586, so that they will slide into the cylinder easily,

(21) Slide the piston into the cylinder secured in
awooden block clamp (figure 162)and tighten the gland

T. O. No, 01-25C-2

nut with a spanner wrench (figure 161), Tighten the
nut firmly but not excessively and tighten the setscrew

in the cylinder,

(22) The strut is now ready for the preliminary
test. Lay the strut down on a bench horizontally with
the Schrader plug up. Remove the plug and fill the
cylinder with hydraulic oil, Specification No, 3586,
while extending the piston, until oil flows over the plug
hole, Screw a pressure gage into the plug hole and
insert the strut in a vertical press as illustrated in
figure 169, Apply a pressure of 2800 pounds and al-
low the strut to remain under this pressure for 10
minutes, Inspect the oleo strut for leaks, especially
around the solder joint and packing gland nut,

(23) If the pressure test showsno leaksdrain the
hydraulic oil. If the packing has been replaced the
oleo assembly should be run in on a machine that will
move the piston inand out through at least half itstotal
travel a minimum of 500 cycles. The strut must be
fully serviced with fluid and air before running in,
This servicing may be accomplished as follows: Push
the piston into the cylinder as far as possible and- stand
the strut up in a vertical position. Fill the strut with
hydraulic fluid, Specification No, 3586, until it over-
flows and replace the Schrader plug loosely. Place
the oleo strut in the machine (figure 170)and cause the
strut to be extended and retracted several times to
eliminate air trapped in the strut, Remove the strut
fromthe machine and check the fluid level, If additional
fluid is added repeat the procedure outlined above each
time fluid is added until the proper fluid level is ob-
tained. Inflate the strut to 208-pound pressure with a
high pressure hand pump. Donot use compressed air.
Replace the strut in the machine and run in a minimum
of 500 cycles. (See figure 170.)

(24) After the strut has been run in the scissors
links can be assembled. Before installing the links
onthe P-40E-1 airplanesinspect the bolts for a radius
of .005 minimum, .015 maximum in the two places
shownin figure 160, If the radius is greater than ,015,
the bolts must be reworked or replaced to obtain the
correct tolerances. Inspect the floating spacers on
P-40E-1 links for wear and scoring. Badly worn or
scored spacers must be replaced, Be sure that the
links are thoroughly clean and that the bushings are
not worn or scored. Replace badly worn or scored
bushings. When bushings are replaced it will be nec-
essary to drill a new grease passage in the bushing to
align with the grease passages on both sides of the
scissor link which are equipped with Zerk fittings,
Coat the surfaces of the bushings, spacers, and bolts
with mobilgrease ‘‘Zero’’ and install the scissorslinks
on the piston and cylinder lugs. Insert the bolts and
snug up the nuts, then back them off one castellation
and install the cotters. It is very important that the
bolts are not drawn up tight to avoid binding of the
bushings and spacers. Periodic inspection and greas-
ing of the scissors links are required to assure satis-
factory operation of the parts at all times,
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~

When the Olmo Cylinder and Piston are as-
sembled lay the Dleo Strut on a Bench with
the Schrader Plug up, Remove the Schrader
Plug and extend the Piston. Fill the Oleo
through the Schrader Plug Hole with Fluid
(507 Diacetone Alcoho! and 50% Castor Cilj
until it overflows. Screw a Bage into the
Plug Hole as shown and place the Oleo Strut
in a Vertical Press as illustrated. Apply
2800 pounds pressure for [{ minutes and ex-
amine for leaks especially at the Solder
Joint and Packing Gland Kut.

/

Figure 169 - Pressure Test of Oleo Strut

Figure 170 - Running the Oleo Strut In

!
Frassure Tasi ;
!

sftar the flen Sirul bas passed th

of 250D ths, smply the fluig from the Stryt. Push
the Piston ints the Cylinder as far as i1 will go
and stand yp in a vertigal position, Fill the Sirut
with fluid untit it overflows and replace the Schr- .
dpr Plug. Pump up the Strut te 208 Ibs. with 2 high ;
pra i pyrp and rus the Strut in on s Machipe
that will move the Strut at least nalf the length of
its tntal iravel a minimym of LS00 cycles,
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(25) Install the axle housing and axle assembly
and insert the two through bolts. Turn up the nuts
tight and install cotters,

(26) Install the pinion gear with shims as on the
original installation. These shims are sweat soldered
in place, Slip the segments into place and install the
four bolts and the support making sure that the sup-
port is installed on the same side of the cylinder as
the scissor link lugs.

(27) Install the four segments, two facer plates,
and the lower trunnion halves, Install the eight cap
serews and the attachment fitting, (See figure 1586,)
Draw the cap screws up tight.

(28) Install the side brace on the lower trunnion
and safety the nul with a cotter,

(29) Slide the upper trunnion with gears and wing
fittings attached (figure 155) onto the cylinder,

(30) Slide the trunnion cap onto the plunger bolt
and install the plunger nut, Take up the nut with a
socket wrench, (See figure 154,) Safety the nut with
a cotter,

(31) Reverse the oleo strut in the wooden block
clamp and place the axle in a vertical position. Install
the brake shoe and torque plate assembly on the axle
as shown in figure 153 and install the six attaching
bolts, The oleo strut is now ready for lubrication be-
fore installing on the wing. Force mobilgrease ‘‘Zero”
through all the Zerk fittings with a grease gun uptil
grease oozes out of the joints, Test the trunnions to
see if they revolve freely,

(32) To install the oleo strut on the wing proceed
as follows,

(a) Raise the oleo strut to the wing and guide
the fittings on the upper trunnion into the fittings on
the wing. Insert the attaching bolts, tighten the nuts
and safely with cotters,

() Attach the side brace fitting to the wing, or ’

the lower trunnion lug on the oleo strut if it was origi-
nally disconnected at this point,

(c) Attach the upper retracting links to the re-
tracting arms and insert the assemblies into the wing
through the two lightening holes in web No, 3, (See
figure 152,) Be sure that the attachment for the land-
ing gear position transmitter cable is installed on the
inboard retracting arm,

(d) Tip the retracting arms so that the lower
retracting links attachment end protrudes through the
openings on the under surface of the wing far enough
to provide clearance to attach the lower retracting
links to the retracting arms, (See figure 151,) Attach
the links to the arms with the attachingbolts and tight-
en the nuts, Donot tighten the nuts excessively. Safety
the nuts with cotters.
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(e) Slide the lower retracting links on the lower
trunnion fittings, install and take up the nuts, safety
the nuts with cotters,

(f) Attach the retracting arms at the pivot point
in the wing with the through bolt, Do not tighten the
nut on the through bolt excessively., Safety the nut on
the bolt with a cotter,

NOTE: Be sure that the spacer with the Zerk
fitting is installed between the pivot point bush-
ings, (See figure 147.) :

(g) U the retracting cylinder has been removed
replace the cylinder in the wing by working through
the wheel well, Slide the retracting cylinder through
the web cut-outs and guide the attachment fitting on
the aft end of the cylinder onto the three bolt studs on
the wing support. Install lock nuts on the three studs.

(h) Attachthe upper retracting links to the pis-
ton end on the retracting cylinder with a through bolt
and tighten the nut. Donot tightenthe nut excessively.
Safety the nut with a cotter,

(i) Connect the two hydraulic lines to the re-
tracting cylinder and the brake line tothe wheel at the
inner wheel fairing fitting, Attachthetwo clamp fittings
supporting the brake line to the oleo cylinder, (See
figure 143,)

(i) Coat the wheel bearings with mobilgrease
““Zero’’ and slide the wheel and tire onto the axle, In-
stall the axle nut and take it up snug. Back the nut off
until the wheel turns freely and safety the nut with a
cotter, Install the axle cap and button the outer wheel
fairing on with the four Dzus fasteners.

(k) Lubricate the landing gear assembly with
mobilgrease ‘‘Zero’” at all Zerk fittings with a pres-
sure gun, Do not miss any of the fittings on the links
or retracting cylinder end.

(1) Test the landing gear for proper operation
with both the electric hydraulic motor-driven pump
and the auxiliary hand pump.

(m) Test the bevel and piniongears for backlash
adjustments, If there is too muchbacklash (.000-,002)
remove the shim from the top of the pinion gear ring
and place it on the bottom. If thegears appear to bind
and have no backlash remove the shim from below the
pinion gear ring and place it above the gear.

(33) Connect the position transmitter linkage and
adjust the transmitter to give the correct position on
the flap and wheel indicator in the cockpit.

(34) Replace the landing gear fairing.

(35) Connect the inboard fairing door turnbuckle

to the side brace and the outboard door linkage to the
support on the pinion gear, Adjust the turnbuckles so
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Figure 172 - Landing Gear Retracting Strut

that the doors close tight when the landing gear is
fully retracted.

(36) Lower the airplane to the taxying position
and deflate the strut by backing off the filler plug
slightly to allow the air to escape slowly past the cop-
per gasket at the plug seat, This will prevent damage
to the valve core caused by the sudden rush at high
pressure air past its seat. Do not attempt to remove
the filler plug without first completely deflating the
strut,

(37) Back off the filler plug until all fizzing of
air and fluid ceases,

(38) Remove the filler plug and fill the strutwith
kydraulic oil, Specification No. 3586, until it is level
with the plug hole.

(39) Insert the plug looselyand cause the strut to
be completely extended and retracted several times,
preferably by raising and lowering the airplane with a
hoist or jack, This will eliminate air trapped in the
strut,

(40) Remove the plug and check the fluid level.,
If additional fluid is added repeat the procedure out-
lined in paragraph (39) each time fluid is added until
the proper fluid level is obtained,

(41) Replace and tighten the filler plug carefully
50 as not to damage the threads or valve stem. The
copper gasket should be replaced whenever a filler
plug is reinstalled to guard against leakage at the
filler plug.
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(42) With the fluid at the proper level, inflate the
strut through the air valve with a high pressure hand
pump. Do not use compressed air. Rock the airplane
while inflating the strut sothat the strut will alternate-
ly extend and retract to overcome packing friction,
When fully inflated both struts must have the preper
extension under a full load of 2 inches between the
cylinder and piston collar, ‘

NOTE: Any checking or adjusting of the strut
inflation should be done on a reasonably level
surface, sheltered from the wind, with the air-
plane in a taxying position and fully loaded.

(43) After inflation test the valve, valve core, and
filler plug carefully for leaks by brushing a soap and
water mixture around the unit.

(44) Small amounts of air can be removed from
the strut by depressing the valve core., Exercise ex-
treme care to allow the air to escape slowly to avoid
damaging the valve seat. Support the tool used to de-
press the valve core against the lip of the valve stem,
Care should be exercised to prevent damage to the
filler plug and air valve assembly by excessive tight-
ening of the air hose connection with pliers or other
tools, If leakage occurs at the hose connection to the
air valve and cannot be stopped by hand tightening,
replace the fitting gasket in the pump hose,

6. Landing Gear Retracting Strut,

a. General, - The retracting strut is mounted above
the oleo strut in the leading edge of the wing forward
of the wheel pocket. Extension of the strut causes the

landing gear to retract with the wheel lying flush in
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23 shown,

. remove the Pockar from

Figure 174 - Removing Cap
from Retracting Strut

the wing. The strut piston has a travelof 11.06 inches
for full retractinnand hastwo sets of mechanical ioeks
which are operated by the overtravel of an internal
sliding pawl. The mechanical locks consist of twosets
of six radial segnients, retained in square broached
holes in the piston, which are positively cammed into
and out of the locked position by the sliding pavl. (See
figure 171.)

b. To Remove the Retracting Strut from the Wing.

(1) Jack the airplane and extend the strut about
halfway so that the pistonend protrudes into the wheel
pocket,

(2) Working through the wheel pocket remove the
through bolt attaching the upper retracting links {o
the piston end,
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Figure 173 - Removing Rocker
from Cap

 [asert the opposite end in a Vise with Aluminum
.Covered Jaws as illystrated in Fig. 479, Insert
‘the end of a Soanner Wrench or a Tool of simitar]
‘design in the Gap as shown and turn the Cap out

L of the Cylinder. .

(3) Retract the strut and disconnect the two hy-
draulic lines at the aft end of the strut,

(4) Remove the three attaching nuts at the aft end
of the cylinder and pull the strut out of the wing through
the wheel pocket, (See figure 147.)

¢, To Disassemble the Retracting Strut.

(1) Remove the length of pipe extending to the
forward end of the cylinder so that the cylinder may be
placed in a wooden block clamp,

(27 Placethe cylinder ina wooden block clamp and
gecure the clamp in a vise,

(3) Remove the cotter and pull the clevis pin re-
taining the rocker in the cap assembly, (See figure
173.)
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Figure 175 - Removing End from Piston

(4) Place the handle of the hand pump spanner
wrench or some similar tool in the cap (figure 174)
and turn the cap out of the cylinder,

(5) Remove the cylinder from the vise and wooden
block clamps, Extend the piston by standing the strut
on the piston end to allow the pawl to slide down the
piston rod and disengage the mechanical locks. Pull
the piston out of the cylinder far enough to insert the
piston in a wooden block clamp and secure the clamp
in a vise, (See figure 175,)

(6) Placea hard wood block on the piston end (fig-
ure 175) and tap the block with a hammer until the
piston end is loosened. Turn the end off the piston
and remove the piston from the wooden block clamp,

(7) Replace the cylinder in the wooden block clamp
and secure it in a vise, Push the piston, piston rod
and cap out of the cylinder and hold a hand under the
cylinder (figure 176) to catch the locks as they drop
out of the square broached holes in the piston. Revolve
the piston until all locks have fallen out, Pull the
piston assembly from the cylinder and remove the
cylinder from the vise,

(8) Extend the pistonrod beyond the piston enough
to insert the pistonrod in a wooden block clamp (figure
177) with the cap pin in a vertical position, Punch the
pin fromthe cap with a hammer and punch (figure 177)
and by using a tool such as illustrated in figure 174
turn the cap from the piston rod. Remove the piston
rod from the vise and wooden block clamp,

(9) Pull the piston rod and pawl from the piston
exercising extreme care not to injure the packing cups
on the pawl and pistonrod as they are pulled from the
piston through the square broached holes that retain
the locks, Use a light screw driver with a curved end
(figure 178) to depress the packing cup edges as they
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 Hoy the Piston. Turn the Piston until all Looks have
dropped free of the Piston Retaining Holes.

Figure 176 - Removing Piston and Pawl

are pulled past the broached holes. If this precaution
is not taken the edges of the cups will be torn or cut
and will not be fit for further service,

(10) Place the cylinder in a vise with aluminum
covered jaws (figure 179) and turn the bearing out of
the cylinder with a spanner wrench, (See figure 179,)

(11) The snap ring and spring may be removed
from the cylinder cap if it is desired by depressing
the ends of the snap ring with a pair of pliers and re-
moving the ring. Tip the cap down and the spring will
fall out,

(12) If there is evidence of leaks around the two
pins in the cylinder cap, the pins and cups may be re-
moved for inspection and replacement if necessary.
To remove the pins and cups, cut the lock wires on
both nuts on the cap and remove the nuts. The pins
can now be pulled out and the cups removed through
the nut openings. (See figure 180.) The retracting
strut is now completely disassembled, (See figure
181,)

d. To Assemble the Retracting Strut.

(1) Before assembling the retracting strut wash
all parts with alcohol and be sure the parts are free
of chips and other foreign matter. Blow out all parts
with compressed air if available,

(2) Place the cylinder in a vise with aluminum
covered jaws as illustrated in figure 179, Wet the
packing cups on the bearing with hydraulic oil, Spec-
ification No, 3586, and screw the bearing into the cyl-
inder end, If there was a shim on the original install-
ation be sure to replace the shim on the bearing,
Tighten the bearing in place with a spanner wrench.
(See figure 179.) Do not tighten excessively.
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Place the Shaft in a suit-
able Wooden Block Clamp as
illustrated and lock the
Clamp in a Vise. Punch the
Pin through the Cap using a
light Punch and Hammer. in-
sert the Handle of a Spanner
wrench in the Cap as illus-
trated in Fig. 174 and turn
the Cap off the Shaft.

Figure 177 - Removing Pin
from Cap

“After the Cap has been re- \\\

moved from the Shaft, the

Shaft and Paw} may be pulled

from the Piston. As the Pawl

and Shaft Cups are removed

from the Piston they will

foul the Squsre Broached Holes
in the Piston, Exireme care

- should be exercised to prevent
damage to the edges of the Cups
and a suitable tool should te
used tp depress the edges of the
Cups when they are moved past
the Sguare Broached Holes as

f1tastrated.

'Figure 178 - Re-
-moving Shaft and
Pawl from Piston
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Figure 179 - Removing
Bearing from Cylinder

To remove tha Two Lups

from the Cylinder Cap
o cut the Lockwires on

the Two Nuts and une
- screw the Nuts. Remove
 the Two Nuts and Pins
©and insert a tool with
- 8 curved end to hook
under the Lups to pull
them out. Remove Lups
carefully so that they
are not injured on the
threaded interior sur-
face,

| Place the Cylinder £nd in a Vise as illue~
 trated and insert a Spanner Wrench into the
" Tuo Slots in the Bearing Face and unscrew

tsm 8earin9 from the Cylinder,

Figure 180 - Removing Cups
from Cylinder Cap

75=33-030~1 75~ 33-032 75~33~038-5 87-33-510 75~33-036 75-33-030-2
Shim Luplap Line Assembly Cylinder Cup~Bear ing - Bhim

75=33-038-4
éjgasueza ) Line Extension -

87-31-025 ;i;?wz:
Pin : : : ik

g , ' 75-33-035 §7-31-028
AN3QY-6] o wm o CueePisten Lo T gearing
Clevis=pPin : : SR o

75~33-029 75~33~462 T5~33-027
Rocker Snap Ring Lock
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Figure 181 - Retracting Cylinder Units with Cups Installed
Prior to Assembly
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Figure 182 - Retracting Strut Completely Disassembled

Jo test the Back Lash of the Pis-
ton insert the Through 8olt in the
€nd Fitting and attach and Indica~
tor Assembly to the end of the Rolt
as illustrated. Turn Face on Dial
so that the Hand is on ™"Q". Pull
the Piston out as far as possible
and turn the Adjustment Collar un-
ti! the tndicator Rall contacts the

Cylinder Attachment fitting as shown,

The indicator will register the move-
ment of the Cylinder and show the
Back Lash of the Piston in the lock-
ed position. Add or eliminate Shims
75-33-030-1 & 2 as required to give
the Locks a clearance of ,003 to .006
in the Locked Position,

Through Bolt

Figure 183 - Testing Backlash of Piston
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(3) Wet the packing cups on the piston rod and
slide the piston rod into the piston, Be careful not to
foul the cups on the sharp edges of the square broached
holes. Use a screw driver with a curved end or a
similar tool and depress the edges of the cups as they
slide past the broached holes, (See figure 178,)

(4) Wet the packing cups on the pawl and slide
the pawl onto the piston rod and into the piston. Be
sure that the collar on the pawl is outboard, Carefully
guide the pawl cups through the square broached holes.
(See figure 178.)

(5) If the cylinder cap pins and cups have been
removed, wet the cups with hydraulic oil and insert
them into the nut holes, Exercise extreme care in this
operation so that the edges of the cups are not cut or
scored by the threads in the nut holes, When the cups
are properly seated, replace the pins in the nuts and
screw the nuts into their respective openings, Lock-
wire the nutsand the cylinder end is ready for install-
ation on the piston rod.

(6) Donot push the piston rod all the way intothe
cylinder and insert the end in a wooden block clamp,
Secure the clamp in a vise. Take the cylinder cap in
one hand and drop the spring into the cap with the col-
lar up. Line one of the slots on the spring up with the
pin hole in the cap-and install the snap ring. Screw
the cap onto the pistonrod and line up the pin holes on
both assemblies, Insert the pin and tap it into place
with a light hammer. Stake both ends of the pin,

(7) Release the piston rod from the wooden block
clamp and wet the packing cups on the cap and piston
with hydraulic oil, Specification No, 3586, Insert the
piston assembly into the cylinder and turn the cylinder
and pistonup in a vertical position resting on the cap.
This will keep the pawl in the proper location while
the locks are inserted into the square broached holes
in the piston, Insert the upper row of locking segments
first and allowthe cylinder to move down over this row
of locks toretain them in place while the bottom locks
are inserted in the broached holes. Carefully guide
the piston over the lower row of locks, Start the cap
into the cylinder and turn it up by hand as far as pos-
sible, If there was a shim on the cap in the original
installation be sure that it is replaced. Be sure that
the piston protrudes through the bearing at the opposite
end of the cylinder. ‘

(8) Place the cylinder in a wooden block clamp
and secure the clamp in a vise, Turn the cap up tight
with the handle of a spanner wrench or similar tool,
(See figure 174.) Do not tighten excessively.

(9) Release the cylinder from the clamp and re-
verse the cylinder, Place the end of the piston in a
wooden block clamp and secure the clamp in a vise,
Thread the piston end onto the piston and tighten with
a hard wooden block and light hammer, (See figure
175.).
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(10) Install the lever on the cap with the clevis
pin and safety the pin with a cotter. This lever must
be installed as shown in figure 173, do not reverse.

(11) Release the piston from the wooden clamp
and install the hydraulic line assembly to the forward
end of the cylinder.

(12) Insert the cylinder in a vise with aluminum
covered jaws, (See figure 183,) Replace the through
bolt in the end assembly and attach an indicator. (See
figure 183,) Be sure that the face on the dial is turned
so that the indicator hand is at ‘°ZERO.”’ Pull the
piston end out as far as possible and turn the ball and
collar on the indicator to contact the cylinder. The
indicator should show the extent of movement of the
locks in their locked position, The locks should have
a backlash of ,003 to .006 in their locked position,
Shims can be added or eliminated from the cap and
the bearing to produce the required lock clearance in
the locked position.

(13) Test the retracting strut for leaks before in-
stalling in the airplane, The strut must show no leaks"
at 2500 pounds per square inch, If thetest shows no evi-
dence of leakage the strutisreadytoinstall in the wing,

e. To Install the Retracting Strut in the Wing.

(1) To install the retracting strut in the wing re-
verse the procedure outlined in b, (1) through (4),

7. Tail Wheel Assembly,

a, General, - The tail wheel consists of a standard
steerable knuckle unit, equipped with a wheel and a 12-
1/2-inch diameter, four-ply rayon smooth contour
casing, a retracting strut and a pneudraulic strut,
The wheel disengages its steering splines at 30degrees
+ 2 degrees and will then castor through 360 degrees.
Both the retracting and oleo strut may be removed
from the fuselage for servicing without disturbing the
drag link and tail wheel.

b. To Remove the Oleo Strut from the Fuselage. -
To remove the oleo strut from the fuselage first un-
button the access door below the horizontal stabilizer
and the inspection hole above and forward of the ac-
cess door, Place a jack under the rear jack point to
support the aft end of the airplane,

(1) Besure the tail wheel is down, Work through
the access door and remove the bolt attaching the lower
end of the strut to the tail wheel drag link.

(2) Working throughthe hand hole remove the bolt
attaching the oleo piston to the lug on the retracting
strut,

(3) The oleo strut cannow be removed through the
access door,

RESTRICTED

T ———



T. O. No.

01-25C-2

AR AN

T

~75-37-059
.74

—7%5-37-0€60

\ Pack]
A

Ly l//l/l/lll/llﬂ/llf/

o
_”

\\\\\\\\\\\\\\\\\\\\\\\\\\m " . ‘

SARALLAASARRRRRARARARRRAN GRS

75-37-06/
VASHER

~a7 37-5/6

ETERING PIN

N AAARANNRAN

R e /LA
“

75:37-067-2-
_GASKET \

AR IR

WA \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

87-37-043

-§7-37-018

Bearing

'§7-37-013
Cylinder

720!6-%——/ 87-37-5i¢6

Pin Meter ing Pin
76-37-067-2 75-37-067-1
Gasket Gasket

87-37~514

Piston

Figure 185 - Tail Wheel Oleo Strut Disassembled
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¢. To Disassemble the Oleo Strut,

(1) Vent theair pressure and remove the Schrader
~ plug to drain the fluid,

(2) Place the oleo strut in a wooden block clamp
and insert the clamp.in a vise to keep the oleo cylinder
from turning.

() Force a screw driver or similar tool under
the retaining ring on the cylinder and disengage the
end of the ring from the hole in the cylinder. Expand
the retainer ring and slide it off the cylinder,

(4) Engage a spanner wrench on the gland nut and
turn the nut out of the cylinder,

(6) Pull the pistonasse mbly fromthe cylinder and
slide the washers and packing off the piston,

(6) Place the piston in a wooden block clamp and
tighten the clamp in a vise,

(7) Removethe lockpinfrom the piston and piston
bearing and unscrew the bearing from the piston,

(8) With the cylinder held firmly in the wooden
block clamp the metering pin may be removed, if de-
sired, by using the metering-pin wrench (87-88-031)
carried in the tool kit. When the metering pin is re-
moved discard the copper gasket so that it will not be
reinstalled, Never reinstall a used gasket on a meter-

ing pin,
d. To Assemble the Oleo Strut,

(1) Beforeassembling the oleo strut be sure that
all partsare thoroughly clean and free of chips, Clean
with alcohol and blow out with compressed air if avail-
able. Inspectall packings and washersbefore installing
them in the cylinder,

(2) Place the cylinder in a wooden block clamp
and secure the clamp in a vise, Install the metering
pin -in the cylinder and tighten with the metering-pin
wrench (87-88-031), Be sure that a new copper gasket
is installed with the metering pin. NEVER install a
used gasket,

(3) Place the piston in a wooden block clamp,
screw on the piston bearing as far as it will go and line
up the bearing lockpin hole with the hole in the piston,
Screw the lockpin into the piston until it is tight,

(4) Release the piston from the wooden block
clamp, Install the cylinder in a wooden block clamp
and secure the clamp in a vise with the cylinder in a
vertical position,

(6) Guide the piston bearing and piston into the
cylinder, wet the packings and washers thoroughly with
hydraulic oil, Specification No. 3586, and slide the
first washer over the pistonand into the cylinder. In-
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stall the packings one at a time as on the original in-
stallation. The correct order of washer and packing
installation is shown in figure 185, When the last wash-
er and packing ring is installed slide the gland nut
over the piston and tighten it into the cylinder. Never
tighten this gland nut excessively,

(6) Insert the hooked end of the retainer ring into
one of thetwo holes that line up with a slot in the gland
nut, Expand the retainer and slide it on the cylinder
until it engages in the groove on the cylinder. The
hooked end on this retainer should extend far enough
through the cylinder to engage the gland nut and lock
it in position,

(7) With the Schrader plug removed, extend the
pistonas far as it willgo. Stand the cylinder in a ver-
tical position with the piston up and fill the piston at
the plug hole with hydraulic oil, Specification No. 3586,
until it overflows, Screwa pressure gage into the plug
hole in the piston and subject the strut to a pressure
of 2500 pounds per square inch for 10 minutes,

(8) Inspect the cylinder to determine if there is
any evidence of leaks around the gland nut,

(9) If there is no evidence of leaks in the strut,
release the pressure on the strut and remove the gage.
Drain the oil from the strut and retract the strut into
the cylinder as far as it will go, Stand the strut on
end with the plug hole up and fill with hydraulic oil,
Specification No, 3586, until the oil overflows and
work the piston up and down several times to dispel
any trapped air in the cylinder, Add additional fluid
to bring the level up to the plug hole, Install the gas-
ket and Schrader plug and inflate the strut with a high
pressure hand pump to 347-1/2 pounds. Never use

compressed air,

(10) The oleo strut is now completely assembled,
tested and serviced with fluid and air for installation
in the airplane,

e. To Install the Oleo Strut in the Airplane., - To
install the oleo strut in the airplane reverse the pro-
cedure outlined in b. (1) through (3).

1. To Remove the Tail Wheel Retracting Strut from
the Fuselage.

(1) The retracting strut is located on the center
line of the airplane at the top of the fuselage between
station No. 13 and No. 15 witha piston guide extending to
station No, 12, The retracting strutis bolted to attach-
ment fittings on station No. 13 and No. 14 bulkheads,

(2) Unbutton the access door and the two round
inspection holes at the aft end of the fuselage on the
left side. Unbutton the inspection door near the top of
the fuselage on the right side,

(3) Place a jack under the rear jack point aft of
the tail wheel doors to support the airplane,
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Figure 188 - Tail Wheel Retracting Strut Disassembled

(4) If the oleo strut is installed disconnect the
oleo at the lug on the retracting strut piston.

(6) Disconnect the hydraulic line fromthe forward
and aft end of the cylinder.

(6) Disconnect the position transmitter linkage at
the eyebolt on the piston lug.

(7) Remove the two attaching bolts at station No.
13 bulkhead. '

(8) Remove the two attaching bolts at station No.
14 pulkhead and pull the retracting cylinder backwards
until the piston guide is free of the support at station
No. 12 bulkhead.

(9) Remcve the retracting cylinder from the fuse-
lage through the access door below the horizontal
stabilizer.

g. To Disasscemble the Retracting Strut.
(1) Place the cylinder in a wooden block clamp
and insert the clamp in a vise.
(2) Remove the cotters, nuts, washers, and bolts

attaching the lug to the piston. Slide the lug off the
piston and piston guide.

(3) Remove the cylinder bushing with a spanner
wrench.

(4} Move to the opposite end of the cylinder and
remove the cap assembly and shims.

(5) Graspthe piston guide and push the piston out
of the cylinder far enough to free the two locks from
the square broached holes. Remove the locks and pull
the piston and guide completely out of the cylinder.

(8) Tip the piston with the guide end up until the
actuator, follower, and spring drops out of the piston
end.

(7) Remove the cup from the forward end of the
cylinder and the cylinder and piston are disassembled
as illustrated in figure 186.

h. To Assemble the Retracting Strut.

(1} Clean all parts thoroughly with alcohol and
blow out with compressed air if available.

{2) Replace all wornpacking cups and other parts
where necessary.

(3) Insert the spring and follower into the end of
the piston.
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Figure 187 - Wing Flap Actuating Cylinder

(4) Coat the cups on the actuator with hydraulic
oil, Specification No. 3586, (never use mineral oil)
and slide the actuator into the piston. Be very careful
not to tear or injure the edges of the packing cups as
they enter the cylinder and are pushed past the square
broached holes in the lock assembly.

(5) Wet the cup, that fits into the forward end of
the cylinder, with hydraulic fluid and replace the cup
in the cylinder. Be extremely careful not to damage
the cup surface on the threads inthe end of the cylinder.

(6) Replace the two locks in the square broached
holes and insert the piston and guide into the cylinder,
guide end first.

(7) Screw the bushing into the cylinder until it is
tight. Do not tighten the bushing excessively.

(8) Wet the packing cup on the cap, replace the
shimand screw the cap into the aft end of the cylinder.

(9) Checkthe piston for backlash. The motion of
the piston must be adjusted to a .002 or .005. Adjust-
ment can be made by adding or removing a shim be-
tween the cap and cylinder.

(10) Slide the lug over the piston guide and onto
the piston, line up the piston hole with those in the lug
and insert the rear bolt. When the forward bolt is in-
stalledbe sure to install the position transmitter link-
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age eyebolt and spacer before the washer and nut are
replaced. Safety the nuts with cotters.

(11) Before installing the retracting strut in the
airplane test the strut for leaks, Use only hydraulic
fluid, Specification No. 3586, for this leak test and the
test must be made with the piston in the mid-stroke
position. The strut must not leak at 2500 pounds per
square inch. If there is no evidence of leakage at the
end cap or end bushing or the two hydraulic line pipe
fittings the strut is ready to reinstall in the fuselage.

(12) After the cylinder has been checked for prop-
er piston motion and leakage it is ready to be rein-
stalled in the fuselage. To install the retracting cyl-
inder in the fuselage reverse the procedure outlined
in £.(1) through (9).

(13) When the retracting strut has been rein-
stalled, it will be necessary to make adjustments to
the position {ransmitter unit so that the indicator in
the cockpit will show the correct position of the tail
wheel at all times. To adjust the tail wheel position
transmitter, hoist the aft end of the airplane so that
the tail wheel can be raised and lowered. Put the tail
wheel down and throw the battery switch to the ‘‘ON”’
position.

WARNING: Keep all personnel clear of the

propeller when the battery switch is ‘‘ON.’’
Adjust the turnbuckle on the lower linkage un-
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Place the Cylinder ir » wondep Block (lanp %
and (nsert the Clamp in & Vise. femove the
Cotters and turn of f the Kuts as illustra-
ted. Remove the washers and Bolts and pul!l
the £nd from the Piston Shaft.

Figure 188 - Removing’End on Piston Shaft

til the image on the indicator is in the ‘‘DOWN’’
position. Retract the tail wheel and check the
position of the image. If it has overtraveled or
undertraveled, correction can be made at the
turnbuckle. Repeat this procedure until the
setting is correct. These adjustments can be
made through the inspection door on the right
side of the fuselage just forward of the hori-
zontal stabilizer.

8. Wing Flap Hydraulic Actuating Cylinder.

a. General. - The hydraulic actuating cylinder is
mounted on the center line bulkhead near the trailing
edge of the wing, The cylinder operates the bell crank
whichis connected to a span-wise push-pull tube run-
ning the length of each flap. The actuating cylinder
may b removed from the bulkhead by removing the
two lower surface doors near the cylinder and the two
hand holes immediately forward.

b. ToRemove the Actuating Cylinder from the Wing .

(1) Disconnectthe two hydraulic lines at the cyl-
inder.

(2) Remove the two bolts attaching the bell-crank
arms to the piston end.

(3) Remove the four bolts, two in the forward and
two in the aft clamp assemblies which attach the cyl-
inder to the center line bulkhead,.

(4) Remove the cylinder throughone of the access
doors.

c. To Disassemble the Actuating Cylinder.

(1) Place the cylinder in a wooden block clamp
and insert the clamp in a vise.
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87-88~030
Spanner Wrench

Figure 189 - Removing End Nut from Cylinder

(2) Remove the cotters, nuts, and washers from
the two bolts attaching the end to the piston shaft. (See
figure 188.)

(3) Unscrew the end nut with the spanner wrench
(87-88-030) carried in the tool compartment on the
duffle bag. (See figure 189.)

(4) Remove the piston assemblyfrom the cylinder
through the uncapped end.

(5) The rubber cups may now be removed from
the end nut and the piston and the actuating strut is
disassembled.

d. To Assemble the Actuating Cylinder.

(1) Clean and inspect all parts thoroughly, Blow
out with compressed air, if available, to be sure that
all chips, dirt, grit, or other foreign maiter is not
lodged on the parts. Replace all cups that are injured
in any way.

(2) Insert the piston and shaft into the cylinder,

Coat a film of hydraulic fluid (Lockheed No. 5) over
the piston cups so that they will slide into the cylinder

RESTRICTED



RESTRICTED

L 75-64-073 99178 75-64-072
ooy Cup . Piston

\  End Nut

T. O. No. 01-25C-2

75-64-071
Cylinder ¢

75-64-073

99179
- Piston Cup -

"Piston Assembly REs

AN23-23 ’
Attaching Bolts

N ’ - - i3
 AN320-3 AHS‘SO-B»!(}LX
 Nut - Washer g

Figure 190 - Actuating Cylinder Disassembled

easily. Be very careful not to injure the edges of the
cups as they enter the cylinder. Pushthe piston through
until the shaft protrudes sufficiently from the other
end to attach the end.

(3) Coat the cup on the end nut with hydraulic
fluid (Lockheed No. 5) and screw the nut into the cyl-
inder, With the cylinder held firmly in a wooden
clamp tighten the end nut with the spanner wrench
(87-88-030). (See figure 189.)

(4) Slip the end onto the piston shaft, line up the
bolt holes on the end and piston shaft and insert the
attaching bolts. Install the washers and nuts and
tighten the nuts. Install cotters and the cylinder is
reassembled.

€. To Install the Actuating Cylinder in the Wing.

(1) Installing the flap actuating cylinder in the
wing is a reversal of the procedure outlined in b.(1)
through (4).

9. Hydraulic Check Valve.

a. General. - Anautomatic check valve is installed
in the pressure line from the electric motor-driven
pump on the left side of the fuselage directly forward
of station No. 9. (See figure 117.) The function of the
check valve in the system is to prevent bypassing the
hydraulic pressure through the electric hydro-pump
when the auxiliary hand pump is operated.
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b. To Disassemble the Check Valve.

(1) Insertthe checkvalvein a vise with aluminum
covered jaws at the nut face on the upper end of the
valve body. Turnthe stop nut off the valve with a suit-
able wrench,

(2) Pullthe snap ring with a snap-ring wrenchor
a pair of light pliers.

(3) The bushing, spring, and valve will now fall
out when the valve is released from the vise and turned
bottom side up. (See figure 191.)

¢. To Assemble the Check Valve.

(1) Inspect the valve body and other parts for
grit, dirt, or other foreign matter. Clean the valve
and parts thoroughly with alcohol and blow out with
compressed air, if available.

(2) Replace the valve, spring, bushing, and snap
ring in the valve body. ‘

(3) Screw the stop nut on the valve body and tighten.

10. Hydraulic Shuttle Valve.

a. General. - A shuttle valve is installed between
each landing gear retracting strut and the main hy-
draulic system. This valve permits the bypassing of
the main hydraulic system when the emergency hand
pump is operated. The valve is located inside the
wheel pocket, aft of the landing gear position trans-
mitter.
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Figure 191 - Hydraulic Check Valve Disassembled
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b. To Disassemble the Shuttle Valve.

(1) Place the valve assembly in a vise withalum-
inum covered jaws so that the upper end nut is free.
Cut the lock wire on the end nut and remove the nut
with a suitable wrench,

(2) The spring and plunger may now be dropped
from the valve housing,

(3) Reverse the valve in the vise and cut the lock
wire on the lower nut, Remove the nut with a suitable
wrench, (See figure 192,)

¢. To Assemble the Shuttle Valve,

) (1) Wash all parts in alcohol and be sure that all
grlt, dirt, or foreign matter is expelled from the hous-
ing and parts by applying compressed air pressure.

(2) On the original installation the plunger was
lapped into place in the housing with a clearance be-
tween the housing and plunger of minimum .005 and
maximum ,007. K a new plunger is installed lap the
plunger in as on the original installation,

(3) Install the lower nut gasket and lockwire the
nut,

(4) Install the spring and screw in the upper nut,
Be sure that the gasket is installed on the nut. Lock-
wire the nut to the lug onthe housing, (Seefigure 192.)

11. Hydraulic Relief Valves.

a. General, - One single relief valve for the hy-
draulic auxiliary hand pump (87-33-066) and one twin
relief valve for the landing gear and flap controls are
located in the lower left side of the fuselage forward
of the access door, Another twin relief valve (87-33-
069) is located inthe linesto the control valve midway
between the control valve and cockpit floor,

b. To disassemble the twin relief valve disconnect
the hydraulic lines to the valve and remove the valve
from the airplane and proceed as follows:

(1) Loosen the two lock nuts and turn out the
screws.

(2) After the setscrews are removed the two
springs and plungers will drop out.

¢. To Assemble the Twin Relief Valve,

(1) Clean the valve thoroughly with alcohol and
blow out with compressed air if available. Inspect
the needle points on the plungers to be sure that they
have not been dropped on the points or damaged in
some other manner,

(2) Drop the plungers into the valve first and
then the springs.
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(3) Insert the setscrews with gaskets and lock
nuts and tighten the setscrews. Lock the setscrews
with the lock nuts. Set the valve to bypass at 1800
to 2000 pounds per square inch,

(4) Reinstall the relief valve in the airplane and
connect the hydraulic lines.

(5) Test the relief valve as follows: Install a
test gage on the forward side of the auxiliary hand
pump. Tighten down the hand pump relief valve for
2000 pounds per square inch and pump up the system
with the auxiliary hand pump. Place the landing gear
control handle in neutral and the flap control handle
in the ““UP’’ position. Test the flap relief vaive for
1500 pounds per square inch, Repeat this test with
the landing gear control handle in ‘‘NEUTRAL’’ and
the flap control in the ‘‘DOWN’’ position. Repeat
this procedure with the flap control handle in the
‘““NEUTRAL’’ position and the landing gear in both
the “UP’’ and ““DOWN’’ positions. Test the landing
gear relief valve for 1500 pounds per square inch,

d. To disassemble the auxiliary hand pump re-
lief valve disconnect the hydraulic lines and remove
the valve from the airplane,

(1) Loosenthe lock nutand turn out the setscrew.
The gasket will be removed with the setscrew,’

(2) The sbring and plunger will now drop out of
the valve body.

e. To assemble the auxiliary hand pump valve,
clean the valve thoroughly in alcohol and blow out
with compressed air if available.

(1) Be sure that the needle point on the plunger
has not been damaged in any way.

(2) Drop the plunger and spring into the valve
body and screw the setscrew with gasket and lock
nut into the valve body.

(3) Set the relief valve to bypass at 1500 pounds
per square inch and install the valve in the airplane,

12. Hydraulic Brake System,

a. General, (See figure 194,) - The airplane is
equipped with reversible hydraulic brakes of the in-
ternal expanding type. The brakes are actuated by
Warner aircraft hydraulic cylinders mounted on the
armor plate at station No. 2A and connected to the
brake treadles in the cockpit., The brakes and cyl-
inders are connected by flexible rubber tubing and
5/16-inch OD ‘‘Everdur’’ tubing. Whenever the brake
system does not function properly the entire system
should be inspected for leaks, If no leaks are evident
in the system the master brake cylinder should be
removed and disassembled for servicing,

b. Servicing of the Master Cylinder Unit. - With
the brakes applied, check the operation of the brake
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To disassemble Relief Valves re-

move Set Screw Assembly and turn

the Valve Body so that the Spring
and Plunger will drop out.

—— 75-33~101~-RT=£~2330
Tee

Body

— 75-233-101-8T-6-2330
Tee

87-33-026 895~100
Y;:‘Baéy ‘(:113' Pipe Plug

75-33-468 |
Plunger

200429
Spring

E AN900-5
Gasket ;
) 365-524
o Nut

200430
Set Screw

200429
Note: Set Valve to By-Pass Spring
at 1500 Ibs. per square inch

ANG00-5
Giasket

365-524
Nut

200430
Set Screw

Note: Set valve to By-Pass at
§800-200C lbs. per square inch.

Figure 193 - Relief Valves Disassembled
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MASTER
CYLINDER
SUPPORT_

\

TO REMOVE THE MASTER BRAKE CYL-
INDERS DISCONNECT THE HYDRAULIC
HOSE AT THE TUBE CONNECTION AND
THE GLEVIS END OF THE BRAKE
TREADLE CONTROL ROD. REMOVE
THE FOUR BOLTS ATTACHING THE
CYLINDER SUPPORT TO THE ARMOR

PLATE AT STA.2A

HYDRAULIC
_BRAKE_
CYLINDER

INNER
FAIRING

MASTER BRAKE
CYLINDER

PARKING
BRAKE PULL

Figure 194 - Hydraulic .

Brake System

TORQUE
PLATE

TO REMOVE THE BRAKE CYLINDER DRAIN THE HYDRAULIG FLUID AT THE BLEEDER
SCREW ON THE INNER FAIRING AND DISCONNECT THE HYDRAULIO LINE BELOW
THE BLEEDER SCREW. UNBUTTON THE OUTER WHEEL FAIRING, REMOVE THE AXLE
GAP, PULL THE GOTTER AND REMOVE THE NUT. PULL THE WHEEL AND TIRE FROM
THE AXLE AND REMOVE THE CYLINDER AS OUTLINED IN FiG. 206.

system, Malfunctioning of the brake system in this
condition may be due to any of the following reasons.

(1) Incomplete filling and bleeding causing air
to be trapped in the system. The presence of air
in the system can be detected by a ‘‘soft’’ feeling in
the brake pedals, due to the compression of trapped
air,

(2) The gasket under the transfer valve not hold-
ing tight due to the valve not being tightened suffi-
ciently or some dirt lodged on the gasket.

(3) Dirt or chips held on the compensating valve
holding it open. The presence of a slight leak as
described in (2) and (3) can be determined by the fact
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that the brake treadle feels solid when the brake is
fully applied, but with continued pressure the treadle
gives slowly, due to the fluid being forced through
the leak. Under normal conditions these leakages
cannot be detected from the outside since the fluid
in either case returns to the reserve chamber,

A leaking gasket under the transfer valve as-
sembly can be easily determined as follows: With
the brakes off, remove the lower level-indicating
screw and allow the fluid in the reserve chamber to
come down to this level. Replace the lower level-
indicating screw and remove the upper level-indi-
cating screw. Move the rudder pedal either forward
or aft as far as it will go, apply the brake and if there
is any leakage past the transfer valve gasket fluid
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SRAKL -
[~ 4% INDER
Syr2oAT

ADJUSTMENT OF BRAKE TREADLE ANGLE

) _PLACE THE RUDOER PEOALS IN NEUTRAL PQSITION SET THE PEDAL
LENGTH ADJUSTMENT IN NEUTRAL (PEDAL ADJUSTMENT LOCKINE PIN IN.

CENTER HOLE (A})J AND PLACE THE BRAKES IN THE OFF POSIT/ON

(2) LOOSEN LOCK NUT AND ROTATE (8) COUNTER-CLOCKWISE UNTIL IT 1S

FLUSH WITH THE BOTTOM SURFACE OF LEVER (C)

(3) DISCONNECT AND _ADJUST THE CLEVIS ENOS _ON_RODS (8) ANO (E)UNTIL
THEY EITHER COVER THEIR INSPECTION HOLES {F) AND (6) BY ONE COMPLETE
TURN, OR UNTIL _THE TOP OF THE BRAKE TREADLE (N} MAS MOVED FORNARD TO

POINT (L), WHEN THE RODS ARE TEMPORARILY RECONNECTED.

(4) BE SURE THAT THE PARKING BRAKE RATCHET /S _SEATED FULLY AT POINT
(J) AND THAT THE BRAKE CYLINDER (K) /§ FULLY COMPRESSED 10FF _POSITION]
BEFORE CONNECTING THE ROOS

(3) _CONNECT RODS AND SAFETY.

{6) ROTATE STOP BOLT () CLOCKWISE UNTIL IT_TOUCHES ROINT (M) AND.
TIGHTEN THE LQCK NUT.

NOTE: CHECK ADJUSTMENT BY OPERATING THE PARKING BRAKE SLVERAL TIMES.

THE PARKING BRAKE RATCHET _SHOULD- RETURN TO_POINT (i KHEN THE FARKING

BRAXKE /S OFF . IF IT DOEZ NOT RETURN TQ ITs PROPER _ POSITION, CHECK. _THE
PARKING BRAKE CONTROL AND CABLE LENGTH,

Figure 195 - Brake Treadle Adjustment

will run out the upper level-indicating hole which in
the full fore or aft position of the rudder pedal is
lower than the passage to the reserve chamber. If
this test indicates that the gasket is tight and there
is no evidence of leaks in the line or at the wheel
cylinder, it is apparent that some dirt is lodged on
the compensating valve seat inside the unit. This will
necessitate the disassembling and cleaning of the
unit as per instructions in this section,

With the brakes parked, the condition inside
the cylinder is the same as when pressure is applied
on the brake treadle, The force applying the brake
is maintained by the parking spring and ratchet in-
stead of pressure on the brake treadle. The throw
of the treadle is short and the parking brake usually
will engage only in the first notch on the ratchet. The
amount of parking springdeflection can be determined
by the gap between the yoke and the lower end fitting,
This gap will vary with the expansion and contraction
of the fluid and with fluid losses due to leaks in the
system. After a brake has been parked for some
time and the ratchet jumps to the “‘OFF’’ position it
is an indication that there is a leak in the system
which has released the entire reserve provided by
the parking spring deflection. If there is no evidence
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of leaks elsewhere in the system, this leak may be
traced to any of the conditions outlined above, (See
figure 196.)

If there is evidence of leaksin the master brake
cylinder, the unit may be removed from the airplane
for disassembly by disconnecting the flexible hose,
the clevis end of the brake treadle control rod, and
removing the four bolts attaching the cylinder mount-
ing support to the armor plate at station No, 2A. (See
figure 194,) Remove the cylinder and support assem-
bly from the airplane and remove the through bolt at
the top and bottom of the support assembly. Pull the
supportapartand the cylinder is ready for disassembly.

¢. To Disassemble the Master Brake Cylinder.

(1) Remove either plug on the top of the cylinder,
and turn the cylinder upside down to drain the hy-
draulic fluid.

(2) Remove the lock screws, one in the upper
and one in the lower end fitting, (See figure 198.)
In the manufacture of the unit the end fittings are
lined up and machined with the housing or cylinder
to which they belong, Therefore, if disassembling
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BRAKE PARKED
TO PARK BRAKE—PULL ON THE RATCHET CABLE; DEPRESS PEDALS AND
KEEP TENSION ON THE RATCGHET GABLE; RELEASE PRESSURE
ON_PEDALS; RELEASE THE RATCHET CABLE.
TO RELEASE PARKED BRAKE— PRESS ON BRAKE PEDALS THIS

CAUSES RATCHET TO RELEASE.

LEEDER OPENING _MAY }
BE USED IN LIEU OF 5%
THE FILLER PLUGS INg
UPPER_END FITTING. (5%
THERE MUST BE A
HOLE IN FILLER OPEN-
ING __ SCREW.

ALTERNATE _TRANSS
FER VALVE
OUT _GLAN S
ED PACKING OF ROUND GROSS SEGTION.

UNIT LOCKED BY RATCHET IN THE EX—
TENDED POSITION. FORCE ON RATCHET

OVERCOMES THE TENSION OF THE

RATCHET RETURN SPRING, THE EXTE
SION FORCE APPLIED TO_ THE RELEASE]
BRAKE REMOVES THE LOAD FROM THE >
RATCHET WHICH IS SNAPPED BACK TO THE ¢
RELEASED POSITION BY THE RATCHET RE-
TURN SPRING. THE UNIT {S RETURNED TO
FULLY RELEASED POSITION BY THE GON-

TROL UNIT RETURN SPRING WHEN THE fi

EXTENDING FORCE COMPRESSES PARKING
SPRING.

PARKING _SPRING DEFLEGTION. - CONTRACT-

LEAK WHILE PARKED IS GOMPENSATED

CREASES THE SPRING DEFLECTION. |F A

LOAD ON THE RATCHET IS REMOVED AND IT
SNAPS BACK TO THE RELEASED POSITION.

—
THE _HYDRAULIC

)
LOAD ON THE BRAKE PEDAL IS REMOVED. Wl

ION OF THE LIQUID IN_SYSTEM OR_SLIGHT 327
BY?
EXTENSION OF PARKING SPRING WHIGH DE- fy -

EXPANSION OF THE LIQUID IS8 COMPENSATED
BY

COMPRESSION OF THE SPRING DEFLECTION
TRA [d] NOW

P RIN

DEFLECTION.

ERATION OF

PART OF UNIT
AS EXPLAINED
IN_ADJAGENT
GOLUMN.

PULL ON CABLE
WHILE _PARKING
BRAKE AS PER
INSTRUCTIONS
ABOVE.

Figure 196 - Operation-
Brake Master Cylinder

more than one unit at a time, it is very important
to keep the parts of the different units separate,

(3) Place the cylinder in a vise with aluminum
covered jaws (figure 199) and turn off the lower end
fitting.

(4) Turn the cylinder around in the vise so that
the lower end is up and remove the cotter and nut on
this end. After the nut has been removed, the two
halves of the unit can be pulled apart, (See figure
200.) The lower half is the “‘Housing-Complete
Assembly’’ containing the parking spring and ratchet.
The upper half is the “‘Cylinder-Complete Assembly’’
and “Transfer Valve Assembly’’ containing all parts
necessary for the hydraulic operation of the unit.

(5) Reverse the cylinder in the vise and turn
off the upper end fitting, (See figure 201,)

(6) Push gently on the piston rod protruding from
the cylinder assembly until it is free of the cylinder.
The lower rubber cup may either come out with the
piston rod or remain in the cylinder.
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(7) Remove the two screws securing the ‘‘U”’
retainer on the bottom of the cylinder and remove
the retainer.

(8) The lower cylinder nut can now be removed
with a spanner wrench and the lower spring washer
and cut removed from the cylinder. (See figure 202.)

(9) The transfer valve assembly may ncw be
removed by unscrewing the nut at the top of the trans-
fer valve assembly.

(10) Normally it will not be found necessary to
remove the parking spring from the ‘‘Housing-Com-
plete Assembly,”’ but, if it is desired to remove the
spring, proceed as follows:

(@) Place a 1-5/8 inch or 1-1/2 inch diameter
bar approximately 2 inches long on end on the table
of an arbor press and set the housing assembly, with
the slotted guides pointing downward, over the bar.
The bar, therefore, will take the load, when applied,
instead of the slender guides on the housing assembly,
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BRAKE OFF

THIS_PACKING 15 ABOVE THE LIM
LEVEL_AND HAS NOTHING TO DO

WITH THE OPERATION OF

UPPER LEVEL_INDICATING SGREW.
1D TO THIS LEVEL.

KEEP LiQui

TRANSFER VALVE ASSEMBLY.

SCREWED OOWN_TIGHTLY
ON GASKET.

THERE MUST QiA_
HOLEsM FILLER O

SCREW __ IN G
TROUBLE _INS

LOWEST PER

LOWER LEVEL lNDIQsT ATING

e

THIS SPACER M HOLDS THE
GOMPENSATING VA V§ OPEN

UNTIL BRAKE IS APPLIED.
- ASSA

RVE CHAMBEB Ji‘:

AND_BRAKE__PEDA|
LEASED POSITION,

RETURN SPRING MOLDS UNIT
L [N RE-

T

TO_AVQID RATCHET MOQVEMENT
WHEN_ APPLYING THE BRAKE
N

T. O. No. 01-

.' »
JIRES GWPLET%
> YSTEM_UNDER ATMOSPHE
MOST RAPID SHANGE

25C-2

BRAKE APPLIED

LIQUID LEVEL IN THE RESERVE CHAMBER
MOVES WITH THE PISTON. THIS NW—

_THE_UNIT

THIS DISC VALVE HAS NOTH Y
ING TO DO WITH THE UNIT g

{f,v'
COMPENSATING VALVE GCLOSEDY
BY PRESSURE IN CYLINDER 2

ROTAT] INAL _VIEW
T E _LINES INDICATE
THE TRANSMISSION OF

AS_FORCE 1S TRANSMITTED
THRU THE PARKING_SPRING
LOCK _AS SHOWN.\\ M

PARKING SPRING INEFFEGTIVE

MUST REMAIN IN POSITION
SHOWN WHEN THE BRAKE IS
NOT TO BE PARKED. THIS WILL |
BE OBTAINED BY PROPER !

SLACK IN THE nATCHELcAa_L,g

T
THE PARKING BRAKE MUST

RSN )

SLACK IN_EXCESS OF THE

PISTON TRAVEL.

Figure 156 - (Continued)

(b) Cut a piece of tubing of 1-1/2 inch to 1-5/8
inch diameter and approximately 3 inches long. Cut
two 3/4-inch slots about 1 inch deep opposite each
other on one end of the tubing. (See figure 204.)

{(c) Place the slotted tubing on the spring guide
with the slots straddling the yoke. Pull the ratchet
out to allow the yoke to move down when pressure is
applied with the arbor press. Apply enough pressure
to deflect the spring until the top face of the sprmg
guide is flush with the bottom of the “‘window’’ in the
housing through which the yoke extends. (See figure
204.)

(d) Hold the spring in this position and lift the
yoke to clear the spring guide and pull it out of the
housing through the window, The spring and guide
can now be removed by releasing the pressure on
the arbor press. (See figure 205.)
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TRAVEL OF THE LOWER FlTTmG}
EQUALS THE PISTON TRAVEL .

{¢) If an arbor press is not available a vise
that will open far enough can be used to apply pres-
sure horizontally,

d. To Assemble the Master Brake Cylinder,

*(1) Before starting to reassemble the master
brake cylinder examine each part thoroughly and re-
place all worn parts.

(2) Reassemble the transfer valve as follows:
Hold the transfer valve upside down, drop in the disc
and make sure that it lies flat on its seat to avoid
damaging the disc when the retainer is screwed into
place, Be sure that the gasket is in place at the
bottom of the well in the cylinder and that it is in
perfect shape, before installing the transfer valve
assembly. This gasket has no function to perform
during the filling and bleeding of the system but it
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Reno?e these Nuts and pull
Bolts to free the Master

©

To remove the Master Brake
Cylinder from its Support ; L
Assembly, pull the Cotters h k TSet Screw
and remove the Nuts from ' 3 -

the upper and lower Through

Rolts, Pull the Through Bolts
out and the Support Assembly
will separate at the center
line,

Remove the two Set Screws, one in the lipper
and the other in the Lower End Fitting. Place
the Master Cylinder Unit in a Vise with alum-
inum covered Jaws and turn the Cylinder off
of the Lower End Fitting as illustrated,

Lower End
Fitting

Figure 198 - Master Brake Cylinder and
Support Assembly

Remove the Cotter and Nut on the Lower
End and separate the Housing-Complete
Assembly from the Cylinder-Complete As-
sembly and transfer Valve Assembl/ as
illustrated.

Figure 199 - Removing Lower
End Fitting

Cylinder;Complefe Nouaiﬁg
Assembly and Trans- Complete
fer Valve Assembly *H* Retainer Assenbly
. S P S

Figure 200 - Removing Housing Assembly from Cylinder Assembly

i
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Figure 201 - Removing Upper End Fitting
from Cylinder

must hold tight against the pressure in the system
when the unit is in operation. It may be found easier
to reinstall the valve assembly if the gland and two
packings are removed from the valve. Screw the
valve in part way so that the start of the thread is
approximately flush with the top surface, Install the
two packings into the well one at a time and screw
the gland on,

(3) Before reassembling the housing, grease the
entire inner surface of the housing witha heavy grease
of high melting point, preferably a rocker arm lubri-
cant for corrosion protection. When installing the
parking spring be extremely careful not to let the
spring snap up against the light bridge on the yoke
as it may cause serious damage to the yoke,

(a) To reassemble the housing reverse the pro-
cedure outlined in (10)(a) through (e). Do not install
the housing end until the housing and cylinder are
assembled together.

(4) To reassemble the cylinder reverse the pro-
cedure outlined in (1) through (9). Wet all cups with
hydraulic brake fluid to facilitate their entrance into
‘the cylinder. Do not install the upper end fitting until
after the housing and cylinder have been assembled
together.
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Figure 202 - Removing Piston and Piston Rod
from Cylinder

(5) Assemble the housing to the cylinder by
slipping the housing assembly over the piston rod
protruding from the cylinder assembly. Insert a
clean wooden hammer handle into the open upper end
of the cylinder and push the piston down until the rod
has protruded far enough through the yoke on the
bottom of the housingto engage the nut onthe threaded
end of the rod. Turn up the nutso that the rod threads
do not protrude through the nut more than1/32 inch to
3/64 inch to insure that the rod will not foul the end
fitting, Install the cotter in the nut.

(&) Grease the threads on the lower end fitting
and the thread face of the housing assembly with a
heavy grease and screw the end fitting on the housing
assembly. The last few turns will produce consider-
able drag as the heavy parking spring is being de-
pressed. Line up the locking screw hole on the hous-
ing and end fitting and insert the lock screw.

(b) Grease the threads on the upper end fitting
to protect the threads against corrosion and seal
against slight seepage during the filling and bleeding
operation, If it is desired, a non-hardening sealing
compound such as key paste may be used. Apply the
sealing compound sparingly so that it will not mix
with the brake fluid which is in contact with the upper
end fitting,
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Lower level
indicating Screw

Transfer

Val — '"oper Leve!
atve fndicating
Assembly Serew

i~ "pwer Spring
»asher

tock Screw

Upper Spring
Washer

Spring

Housing
Assembly

Cylinder

T. O, No. 01-25C-2

Spring -
< fuide

Lock Scraw Yoke .

End .

Suring

gt

Lower Lylinder
Nyt

"% Retginer
Screws

Figure 203 - Master Brake Cylinder Disassembled

(c) If the nipple on the elbow installed in the
1/4-inch pipe tapped hole in the cylinder has been
removed, or a new replacement fitting is being in-~
stalled, use thread lubricant to seal the connection,

e. ToDisassemble the Hydraulic Brake Cylinder. -
(See figures 206 and 207.)

(1) General. - The double end hydraulic cylinder
is mounted near the top of the torque plate by two
cap screws. The cylinder is attached to the brake
shoe at eachend by levers attached to the two cylinder
piston rods. To remove the brake cylinder from the
torque plate proceed as follows:

(a) Unbutton the four Dzus fasteners attaching
the outer fairing to the wheel.

(b) Pull the cotter and remove the nut on the
end of the axle,

(¢) Pull the wheel and tire assembly from the
axle exposing the brake shoe and torque plate.

(d) Remove the bleeder screw on the rear of
the cylinder and drain the fluid from the hydraulic
line and cylinder.
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(e) Disconnect the brake hose at the fitting on
the inner fairing.

(f) Pullthe cottersand remove the bolts attach-
ing the two levers, one at each end of the cylinder to
the two cylinder piston rods.

(g) Cut the lock wire on the cap screws at the
base of the cylinder and remove the cap screws, This
will free the brake cylinder from the torque plate
and the cylinder can now be disassembled.

(b) To disassemble the brake cylinder proceed
as follows:

1. Remove the rubber boots at either end of
the cylinder. This will allow the piston rod, piston,
and piston cup to be removed from both ends of the
cylinder. The piston cup spring may now be removed
and the cylinder is completely disassembled.

(i} To Assemble the Brake Cylinder, - Before
assembly, the cylinder should be washed with alcohol
and the pistons and cups lubricated with hydraulic
brake fluid. Do not use mineral oil.
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GUT A PIEGE OF TUBING | 1/2" 0.D. AND APPROXIMATELY 3" LONG. GUT TWO 3/4"
SLOTS ABOUT ' DEEP OPPOSITE EACH OTHER ON ONE END OF THE TUBING.
PLACE THE SLOTTED TUBING ON THE SPRING GUIDE WITH THE SLOTS STRADDLING
THE YOKE AS ILLUSTRATED. PULL THE RATGHET OUT TO ALLOW THE YOKE TO
MOVE DOWN WHEN PRESSURE IS APPLIED WITH AN ARBOR PRESS. APPLY ENOUGH
PRESSURE TO DEFLEGT THE PARKING SPRING UNTIL THE TOP FAGE OF THE SPRING
GUIDE IS FLUSH WITH THE BOTTOM OF THE "WINDOW" IN THE HOUSING THROUGH
WHIGH THE YOKE EXTENDS.

11/2" 0.D. TUBING

YOKE

SPRING
GUIDE

11/2" 0.D. BAR

PLAGE A 11/2"0.D. BAR, APPROXIMATELY 2" LONG, ON END ON THE TABLE OF AN
ARBOR PRESS AND SET THE HOUSING ASSEMBLY, WITH THE SLOTTED GUIDES
POINTING DOWNWARD, OVER THE BAR. THE BAR WILL TAKE THE LOAD, WHEN
APPLIED, INSTEAD OF THE SLENDER GUIDES ON THE HOUSING ASSEMBLY.

Figure 204 - Removing Yoke from
Housing Assembly

1, Insert the spring in the cylinder and then
the piston cups, one from either end to fit over the
spring.

2, Next install the two pistons, one on either
end.

3. Install the rubber boots which will hold

the pistons, cups, etc., in the cylinder,

4. Attach the brake cylinder to the torque
plate with the two cap screws and safety wire the
screws. (See figure 206.)

5. Insert the piston rods into the holes in the
boots and attach them to the brake shoe levers with
the properbolts, Safety thebolts in place with cotters.

6. Connect the hydraulic hose to the cylinder
fitting on the back of the inner fairing,.

The brake system must now be serviced
with fluid. The correct filling and bleeding procedure
is outlined in figure 197, and should be followed to
assure the efficient operation of the brake system.
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When the Spring is deflected sufficiently as illustrated in
Figs 204, 1ift the Yoke up to free it from the Hole in. the
Spring Guide and pull the Yoke froom the Housing Assembly
through the "Window" as shown, After the Yoke is removed
release the pressure on the Parking Spring gradually so that
arts will.result . :

%

Figure 205 - Removing Yoke from
Housing Assembly

After the brake system has been properly
filled and bled, it may be found necessary to adjust
the brake treadle to gain the maximum breaking
efficiency of the system, If the treadle adjustment
is necessary follow the procedure outlined in figure
195,

13. Bendix Hydraulic Gun_ Charger Cylinder and
"Charger Valve, '

a. General, - The Bendix hydraulic gun charger
cylinder and charger valves supply the actuating force
to charge the guns without mechanical connections
from the charger valves in the cockpit to the guns
in the wings. The hydraulic power used to charge the
guns is supplied by the hydraulic system through
pressure built up by either the electrically-driven
hydraulic pump or the auxiliary hand pump. The
charger valves are mounted just below the main
switch panel by two bosses on each valve body tapped
for 1/4-20 screws. The gun charger cylinder is
mounted on the outboard side of all guns by two
brackets and connected to the hydraulic line by a
flexible hose. :
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Inner
Fairing

~ Lap Screw
Lockwire

Figure 206 - Hydraulic Brake
and Torque Plate Assembly

. Yo remove the Rrake Cylinder from the Torgque
tate disconnect the Hydraulic Hose from the
ylinder at the back of the inner Fairing.

w11 the Cotters on the Bolts attaching the
“ZPiston Rods to the Levers, Lut the Lockwire
“gn the two Cap Screws and remove the Screws.
Puii the ?yltnder away froﬂ fh? ‘ercua P1ate.

Torgue
Plate

ﬁ\*\ A-BY-1 : &N3SS- tg

Clevis Pin

A-38-28 D-52-18
Piston Rod Cylinder

Bleeder Scren

ANTY-5 3 #$-2002-35
Cap Screw O o ~ Boot

7o disassemble the Brake Cylinder \
pull the Piston Rods from the Boots
at either end of the Cylinder. Re-
move the two End Boots and. the Pis-
tons, Cups and Soring will push out
of iha Cylinder. Before reassembling
the Brake Cylinder inspect the two
piston Cups for scored or cut edges.
1¥ the Cups are injured in any way or
show signs of deterioration replace
them with new Cups.

#$-2002-33 -

HS-2002~-32 A-40-32
- Cup

Piston Spring

Figure 207 - Brake Cylinder Disassembled
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78013
Bear ing-
Trip
Mechanism:

78055 78053 '
‘Locking Ring Cylinder End

8008 -78133
Cap Screw-Detent.

PineBear ing

78054
Sgr ing Guide

78107
End Cap

Knob

78149 Attachment
. ‘Bosses

T. O. No. 01-25C-2

78035

~ Cylinder Assembly

—Port to
[ Charger Cylinder

*0ut™ Port J

To Supply Tank

Figure 208 - Hydraulic Charging Cylinder and Charging Valve

b. Disasse e the Charger Cylinder.

(1) If the charger cylinder leaks excessively
around the piston, the piston cup should be replaced.

(2) Remove the charger cylinder from the brack-
ets on the outboard side of the gun and disconnect the
flexible hose connection.

(3) Remove the locking ring on the spring end of
the cylinder.

(4) Secure the cylinder in a wooden block clamp
and unscrew the cylinder end.

(5) The spring and piston assembly can now be
pulled from the cylinder chamber and the piston cup
replaced.

(6) When a charger cylinder is disassembled
extreme care should be exercised not to damage the
cylinder by careless handling,

¢. To Assemble the Charger Cylinder.

(1) Before reassembling the cylinder clean all
parts, except the cup packing, with a good grade of
cleaning gasoline. Thoroughly dry the parts with air
and be sure all parts are free of dirt and chips.

(2) Install a new cup packing on the piston and
push the piston and springassembly into the cylinder,
Special care should be exercised to guide the cup
seal into the cylinder chamber past the end of the
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cylinder slot, If the sharp sealing edge of the cup
is cut or damaged during assembly in the cylinder,
leakage will occur at low pressures in the cylinder,

(3) Screw the cylinder end into the cylinder and
reinstall the locking ring. (See figure 208.)

d. To Disassemble the Charger Valve.

(1) If the charger valve requires a pronounced
increase in effort to actuate, or does not kick out
fully on the return stroke, it should be disassembled
and thoroughly cleaned. Disconnect all hydraulic
lines to the valve, cut the lock wire and remove the
two attaching cap screws,

(2) To disassemble the charger vlave, push the
charger valve knob detent in slightly and pull out the
locking pin.

(3) This will free the knob, the knob detent, and
the spring,

(4) The detent cap screw (78133) should now be
removed releasing the detent spring and detent
plunger, (See figure 208,)

(5) Working through the cylinder port (figure
208), unscrew the spring pilot and the spring, ball, and
pin will drop out.

(6) Working through the inlet rort (figure 208),

unscrew the spring pilot and the spring, ball, and pin
may be removed from the inlet port.
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(7) Remove the snap ring (78119), unscrew the
end cap (78107) from the valve body (figure 208), and
the valve plunger may be pulled out of the valve
housing.

(8) The valve plunger can be disassembled fur-
ther by removingthe cap screw, the springadjustment
screw, the spring, the stop, and the release valve
plunger. The valve is now completely disassembled
for cleaning and inspection.

e. To Assemble the Charger Valve.

(1) All parts should be carefully cleaned and
inspected for burrs and score marks caused by the
presence of dirt or abrasive matter in the system.

(2) If burrs are found on any of the moving parts,
they should be stoned off until the part again moves
freely.

(3) If deep score marks are found in the valve
body bore, the valve body should be replaced.

(4) Reassemble the valve plunger and install the
plunger assembly in the valve body.

IMPORTANT: The valve plunger should never
be assembled in the valve body or in the end
cap without employing a nose piece to guide
the seal into the cylinder without marring its
sharp sealing edge. This nose piece will be
furnished by the manufacturer of the valve on
order.

(5) Reassemble the remainder of the valve by
reversing the steps outlined in d.(1) through (7).

(6) After the valve has been completely reas-
sembled.the release valve spring in the plunger as-
sembly will require adjustment. This can be ac-
complished by employing either a hand pump or a
power operated pump with an adjustable relief valve.
The control valve should be placed in the “OPEN”’
position and the pressure gradually increased until
the valve plunger kicks out. The spring should be
adjusted by turning the adjusting screw inside the
plunger cap screw, in or out as required until a kick-
out pressure of 750 pounds per square inch is reached,
If the seal in either the end cap or valve body leaks
excessively during this adjustment of the relief valve
the seals should be replaced. After testing the valve
and adjusting the relief valve spring, stake the screws
in the outlet port to the charger cylinder and the inlet
port from the hydraulic pump,

(7) Replace the valve in the airplane and com-
plete all hydraulic connections, After a gun charging
installation has been made, the hydraulic line fitting
at the hose connection to the hydraulic charger cylinder
should be loosened two or three turns and the control
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valve and hydraulic motor switch actuated, When
fluid, free of air, begins to flow at the loosened con-
nection, tighten the connection and the line is free
again, Lockwire all mounting screws furnished with °
wire holes and stake all flathead screws at the screw
driver slot before the gun is fired, A good light
mineral oil should be used to lubricate the working
parts of the charges,

NOTE: It isrecommended that, wherever pos-
sible, all hydraulic gun charger valves and
charger cylinders that malfunction be returned
to the manufacturer for service repairs and
new valves and cylinders be installed in the
airplane, However, if replacement stocks are
low and service depots are far removed from
the manufacturer the charger valves and cyl-
inders may be disassembled and assembled
by service personnelas outlined in this chapter,

IMPORTANT: It has been found that due to
improper actuating of the charger valves by
pilots that it has been impossible to charge
the guns on some airplanes. It is therefore,
recommended that the following procedure
be employed to charge all guns.

1 Turn all valve handles clockwise 140 degrees
from the red marker on the panel.

2 Actuate only one charger valve at a time,
3 Push the charger valve handle all the way in,

4 Actuate the hydraulic electric motor switch on
the control stick, below the handgrip, until the valve
handle pops out,

5 Repeatthese operatiohs on the remaining charg-
er valves and all guns are charged,

f. To Lock the Guns Rearward.

(1) Match the red points on the valve handles
with the red markers on the panel.

(2) Actuate one charger valve at a time,

(3) Push the charger valve handle all the way
in,

(4) Actuate the hydraulic electric motor switch
on the control stick, below the handgrip, until the
valve handle pops out, '

(5) Repeat these operations on the remaining
charger valves and all guns are locked. If it is
desired to charge the guns again, after they have
been locked, turn the valve handles 140 degrees
clockwise from the red markers on the panel and
the guns are charged and ready to fire,
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SECTION VII

FUSELAGE FUEL TANK

1. To Remove the Fuselage Fuel Tank.

a. General, - The fuselage fuel tank assembly is
designed to utilize the available space for the maxi-
mum fuel capacity as well as providing enough clear -
ance to remove or install the tank through the cock-
pit and station No., 5 bulkhead, The tank removal
through the cockpit may appear to be impossible at
first glance, however, if the correct procedure is
followed and extreme care is used in handling, the
removal of the tank is a comparatively easy service
operation. Two men should be able to handle this
assignment competently.

b. ToDrain Fuselage Fuel Tank Prior to Removal,

(1) Unbutton the aft section of the keel fairing
and remove the fairing exposing the fuselage tank
drain.

(2) Place a jack under the rear jack point, aft
of the tail wheel doors, to raise the fuselage enough
to accommodate a drain tank, (See figure 209,)

(3) Have at least two fire extinguishers available
in case of fire. (See figure 209.)

(4) Insert a large funnel in the drain tank (figure
209) and remove the fuselage tank drain plug with a
suitable wrench, After all fuel has drained from the
tank replace the drain plug and remove the drain tank
from under the fuselage,

Lift the Aft End of the Airglane with & Jack wnder the Réar Jack Point ustil. |

there Is sufficient clearance for the Drain Tank. dabutton the Aft geel Fajrs

fng Section-Flace at Tesst two Fire Extinguishers within #asy reschoay flese -
trated, Move the Orain Tank wnder the Fyselage Draime i

s Drain Tank and rewove Orain Blug in Puseiage Yank ]

Figure 209 - Draining Fuselage Fuel Tank
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¢, To Remove the Fuselage Fuel Tank.

(1) Working through the access door in the fuse-
lage remove the duffle bag. Remove the two radio
transmitters from the top shelf forward of the access
door. (See figure 210.) Remove the top radio shelf
by withdrawing the retaining bolts at the four corners
of the shelf attaching the shelf to station No. 8 and
No. 9 bulkheads. Remove the three radio receiver
units from the center shelf. If a radio receiver and
transmitter set is installed on the shelf aft of the
access door, remove this unit also to provide addi-
tional room for a man to climb inside the fuselage.

(2) By climbing into the fuselage through the
access door and leaning over the center radio shelf,
forward of the access door, a man can remove the
fuel supply line at the bottom rear of the tank, at the
sump connection, by loosening the clamp fitting and
pulling the connection free. Disconnect the rear vent
line on top of the tank and break the lock wire on the
rear tie-down strap turnbuckle. Unscrew the turn-
buckle and swing the straps to the sides of the fuse-
lage, (See figure 211.) Also disconnect the bonding
tab at the nut plate on the tank to theright of the sump
assembly,

(3) Break the hose connections on the vent lines
aft of the tank. (See figure 211.)

(4) Cut the lock wire on the aft tie-down strap
turnbuckle and release the turnbuckle as shown in
figure 211,

(5) Working from within the cockpit, remove
the two bolts at the top of the pilot’s seat support
tubes and remove the seat from the cockpit. (See
figure 212,)

(6) On all P-40E-1 airplanes remove the oxygen
economizer from the left side of the pilot’s seat by
unscrewing the one bolt through the longeron and the
twobolts through the trim tab mechanism guard plate.
Disconnect the oxygen line to the regulator and re-
move the mouthpiece tube with the economizer unit.

(7) Remove the four bolts attaching the headrest
to the armor plate and remove the headrest, )

(8) Using a ratchet wrench, remove all the
bolts attaching the armor plate to station No. 5 bulk-
head. The small installation of 5/16-inch armor plate
aft of the pilot’s headrest should be removed first.
Remove the name plate on the left side of the armor
plate, This plate contains valuable data including
model and serial numbers. Be sure to reinstall this
plate when the armor plate is reassembled in the
cockpit. With one man on each side of the cockpit
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Figure 210 - Radio Equipment
Prior to Removal

v PR

T R

B e i
18wing Tie-Down Straps to a
vertical position as illus~-
trated

Disconnect Aft
Yent Line‘

i Beak Vent :Liﬁes )
at this peint
2 -

Cut Locimire am;i dis

Figure 211 - Aft End of Fuselage connect Turnbuckle

Fuel Tank Ready for Removal .l k
Disconnect Fuel Line aty R " Disconnect |
its § Connection ﬁcmding Tab
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Unscrew these Bolts on both sides of the : : . T
‘Headrest to remove the Headrest from Armor : ’

Figure 212 - Armor Plate
and Attachments Prior
to Disassembly

8e sure to reinstall this Name Plate,
1t contains the Serial and Model Num-
bers of the Airplane,

\ Remove these two Bolts to free
ilot's Seat from Armor Plate,

Figure 213 - Removing Pilot’s
Seat from the Cockpit

e
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Figure 214 - Removing Armor
Plate from Station No, 5
Bulkhead

S

Cut the Lockwire on the Str
Turnbuckle and unscrew Turn-
buckle Bolt until separated.
. Loosen the Electric Conduitl
""3‘ Connection to Tank Fuel Quan-
&~ tity Transmitter as illustrated
and disconnect the Cable.

: TE G

Figure 215 - Removal of Electric Cable Connection
to the Fuel Quantity Transmitter

i
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not to dr

will result,

j of the fockpit:raise the
Armpr Plate straight up
until it is even with the
Cockpit Sill. One Man can
now grasp the Plate as il-
Justrated and remove it
from the Cockpit. Extreme
caution should be exercised
sp the Armor Plate
on the Wing when removing
as severe damage to the Wing

n these two (Jamps and
move.the short Aluminum Pipe Elbow

B O X SRR

Figure 216 - Forward Vent Line

Clamp Fittings
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N *" >
: : ' Remove the Hydraul
Move the Control Handles ; Hand Pump Handle and

Jion the Wing Bomb Control “stow it under the Rud-%
Quadrant to their forwardider pedal. ’

raise the armor plate straight up until it clears all
controls and other obstacles in the cockpit, Start
to move the armor plate upward with extreme care
so that fingers and hands of service personnel will
not be pinched or crushed by the heavy plate. Lift
the armor plate over the side of the cockpit as
illustrated in figure 214, and place it on the floor of
the hangar or depot. Do not leave it on the wing of
the airplane as it may slide off causing injuries to
personnel and damage to the armor plate and wing
skin,

(9) Remove the bonding tabs, one on the right
side of the tank and the other on the synthetic rubber
filler neck. (See figure 227.) Screw bonding tab
attaching screws into the attaching nut plates so that
they will not be lost, (See figure 227,)

(10) Remove the electric conduit disconnect plug
at the gage transmitter unit. (See figure 215.)

(11) Cut the lock wires on the forward tie-down
strap and forward retaining strap turnbuckle and
loosen the turnbuckles, Place the tie-down straps
in a vertical position and push the retainer straps
out of the way.

(12) Loosen the clamps on the forward vent con-
nection and remove the short pipe elbow from the
vent line, Release the Adel clamp on the left side
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Figure 217 - Preparation of
the Cockpit Prior to the
Tank Removal

lustrated.

of the fuselage at station No. 7 so that the vent lines
may be swung upward to prevent them fouling the
tank on removal, (See figure 216,)

(13) Loosen the two clamps on the .synthetic
rubber {iller neck and remove the filler neck cap and
adapter on the left side of the fuselage. Remove the

" seven screws around the circumference of the filler

neck on the outside of the fuselage and remove the
nut plate and the filler neck from the inside of the
fuselage.

(14) Remove the hydraulic hand pump handle and
stow it under the rudder pedal.

(15) Onall P-40E-1airplanes remove the damped
rate control bracket from between the hydraulic hand
pumps.

(16) Remove the control stick attaching bolt at
the base of the stick and at the aft end of the elevator
control push-pull rod and lay the control stick assem-
bly on the floor of the cockpit. (See figure 217.)

(17) Remove the handle on the cabin canopy con-
trol on the right side of cockpit. To remove the
handle, turn the crank handle up above the sill and
grip the nut on the inboard end of the bolt with a thin
wall socket wrench while retaining the outboard end
of the bolt from turning with an offset screw driver.
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Remove the Handle and Spacer on
the Control Crank by holding the
Serew Head on the Qutboard £nd of
the Bolt and turning the Nut on
the inboard fnd with a thin wall-
ed Socket Wrench as illustrated.

Figure 218 - Removal of Cabin
Control Crank Handle

Remove the Gun Sight

by removing the Elec-
tric Conduit Plug fromgs
the Socket on the For- M
ward Side of the Gun

Sight and the Elastic
Stop Nut in the center
of the Yoke securing
the Yoke assembly to
the Base.

Figure 219 - Removal
of Gun Sight
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Figure 220 - Engine Controls Quadrant
Removal for P-40F Airplanes

Figure 221 - Fuselage Fuel Tank
Moved Forward into the Cockpit

Bonding Tab Tank
Attachment
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(See figure 218.) The nut and bolt have been peened
so that it may require an additional torque on the nut
to start it., After the nut has been removed, pull the
handle from the spacer and remove the spacer from
the bolt, The bolt may now be pushed outboardand re-
moved from the crank arm,

(18) Remove the gun sight by removing the elec-
tric conduit plug from the socket on the forward side
of the gun sight and removing the one nut in the center
of the yoke which secures the sight and yoke assembly
to the base. (See figure 219.) Removal of the gun
sight in this manner will not change the adjustment.
Be sure to remove the sight from the cockpit so that
no damage to the sight will result.

(19) Place the landing gear control handle in the
“DOWN’’ position. Be careful not to actuate the
hydraulic electric motor switch on the control stick
during removal operations and return the control
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{ne man, by straddling the Tark with
his teet firmly placed on the Cockpit
$ills and graspiag the Tank Skell
Flanges as illustrated, can work the
BfY Eno up sbout midway on Sta.§%
Bulbhesd, The mer straddling the Tank
shauld row step down og the Wing ang
witk e aiz of the second wan on the
sppesite gice of the Cockpit the 4f%
fng of the Tank may be worked up ur-

i1 the Tank is resting on its For.
ward £04 ir the Cockpit, Be sure that
3}? ail, fireasas or Water is ﬁipﬂa from
the soles of the Shoes and Cockpit Sills
to sateguard againsgt slipping from the
8137 when working the Tank forward in
this position, ) AJ

Figure 222 - Correct Method
for Starting the Tank’s
Removal from the Cockpit

to its ‘““NEUTRAL’’ position as soon as these oper-
ations are completed.

(20) Place the two-wing bomb gquadrant handles
in their forward positions.

(21) Remove the three attaching bolts on the feet
of the arming handle tripod. Release the clevis at-
taching the arming control handle to the control cable
and remove the arming control assembly from the
cockpit.

(22) Placethe ‘‘throttle’’ and‘“mixture’’ controls
in their ‘‘FORWARD’’ positions on the control quad-
rant.

NOTE: On all P-40F airplanes it will be nec-
essary to remove the engine control quadrant
to gain enough clearancefor the tank removal.
To remove the quadrant, detach all control
rods to the quadrant controls and unscrew the
two bolts which attachthe quadrant to its mount.
(See figure 220.)
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the Tank in this position and with &,
man on each side of tha Cockpit 1ift the
Tank straight up until it clears the Cocke
pit Sills. Set the Tank on one of the Sills
in which attitude it can be balanced until
the man on the opposite side of the Cockpit
fcan move around to aid the removal of Tank
cfrom the Al .

Figure 223 - Fuselage Tank Ready for Removal
from the Cockpit

(23) On all P-40E-1 airplanes place the cowl
shutter control in the ‘‘OPEN’’ position,

(24) Place a pad on the floor of the cockpit to
act as a skid and protect the control stick push-pull
rod as well as the torque tube.

(25) Be sure that the cabin enclosure is in its
“FULL OPEN’’ position,

(26) Place one man in the cockpit facing the
fuselage tank and the second man in the baggage
compartment in the fuselage. The man in the cockpit
by grasping the tank at the transmitter unit with one
hand and the top of the tank with the other can lift
the tank over station No. 5 bulkhead and guide it
through the opening, The man in the rear will apply
the force to push the tank forward as far as he can
reach, When the tank is well out into the cockpit
(figure 221) the two men should station themselves
one on each side of the cockpit and, by grasping the
bottom and top of the tank, pull the tank into the cock-
pit until the windshield blocks further progress in
this direction. One man can now move the tank to
its most forward position by straddling the tank with
his feet on the sills and grasping the tank. (See
figure 222.)

CAUTION: Be surethat the soles of the shoes
and cockpit sills are wiped dry of any oil,
water, or grease so that the possibilities of
slipping when straddling the tank will be re-
duced to a minimum.
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o men, one on - either side of the Socke -
pit, should Tift the Tank straight up

and rest it on the Cockpit $i1). One man
cdn . steady the Tank in this position un-
til the other man can change his position
to help 1ift the Tank down onto the Wing,

and. from the Wing down to the Floor. or

Ground. Never leave a Tank resting on the
~Wing as 1t will stide off causing dumags.
to the Wing end Tank and possibly result

Jninjury to personnel.

Figure 224 - Tank Resting on Cockpit Sill Ready
for Removal from the Airplane

(27) When the tank has been moved forward as
far as it will go, start to raise the aft end of the
tank. After the aft end has been raised about a foot
off the cockpit floor, two men working from either side
of the cockpit can work the aft end of the tank upwards
by raising the aft end while pushing the forward end
back until the tank is in an upright position, (See
figure 223.) The tank should now be raised straight
up until it can be rested on the cockpit sill. (See
figure 224.) One man can now steady the tank while
the other man moves around the airplane to help him
lift the tank down on the wing. Remove the tank from
the wing to the floor or ground.

NOTE: Throughout this removal procedure
it is extremely important that the utmost cau-
tion is employed so that damage to the tank
and cockpit equipment will not result,

2. To Remove the Fuselage Fuel Cell from the Shell,

a. Remove all bolts through the flanges attaching
the top segment to-the remainder of the shell,

b. Remove the segment taking care not to damage
the fore and aft vent line fittings on the cell,

¢. Remove all bolts attaching the front end of the
shell and remove the end carefully so that the gage
fitting will not be damaged.

d. Remove the fuel cell from the remainder of
the shell using extreme care not to damage any of
the fittings.
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emove all

- Units on the Top and Center Shelves
' d remove the Top Shelf. N

Forward Strap

Attachment Fittings

33

PSiC
-

- >

Figure 225 - Fuselage Prior

to Installing Tank Straps thent F“““Qf

Py

3. To Install the Fuselage Fuel Cell in the Shell,

To install the fuselage fuel cell in the shell, em-
ploy extreme care in handling and reverse the pro-
cedure outlined in this section, 2.a, through d.

4, To Install the Fuselage Fuel Tank.

a. General. - The installation of the fuselage tank
should be handled with extreme care so that nodamage
to the tank assembly, the cockpit controls, and pipe
fittings in the fuselage will result, Two men should
be able to install the tank competently if the following
instructions are¢ adhered to.

b. Preparation of the Cockpit Prior to Installation.

(1) Be sure that the control stick and push-pull
rod are placed on the cockpit floor as illustrated in
figure 217.
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(2) Stow the hydraulic hand pump handle under
the rudder pedal.

(3) Be sure the oxygen economizer is removed
from the left side of the cockpit just forward of sta-
tion No, 5 on all P-40E-1 airplanes.

(4) Make sure that the belly bomb arming handle
and tripod are removed from the floor on the left
side of the cockpit, The installation of the arming
control will start on P-40E-1 airplanes with AAF
Serial No. 41-24946,

(5) Be sure that the cabin control crank handle
is removed as illustrated in figure 218,

(6) On all P-40F airplanes remove the engine
control quadrant as illustrated in figure 220 and on
all other airplanes be sure that all the controls are
placed in their ‘‘FORWARD’’ position,
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(7) Be sure that the wing bomb control handles
are in their “FORWARD’’ position.

(8) On all P-40E-1 airplanes be sure that the
cowl shutter control handle is in the ““OPEN’’ position.

(9) Place the landing gear control handle in the
“DOWN’’ position, and be careful not to actuate the
hydraulic electric motor control switch during the
installation proceedings and as soon as the tank is in-
stalled in the fuselage cradle return the landing gear
control to its “NEUTRAL”’ position,

(10) Be sure that the gun sight is removed.

(11) On all P-40E-1 airplanes be sure that the
damped rate control bracket is removed from be-
tween the hydraulic hand pumps.
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Figure 226 - Fuselage Ready
for Tank Installation

¢. To Prepare the Fuselage Prior to the Tank
Installation,

(1) The fuselage tank is designed to rest in the
cradle formed by the lower sections of station No. 6
and No. 7 bulkheads, (See figure 225,)

(2) Be sure that the radio equipment on the top
and center shelves forward of the fuselage access
door is removed. (See figure 210.) Also remove
the top shelf.

(3) Thoroughly inspect all control cables, pulleys,
electric conduit, and other installations in the fore
part of the fuselage before the tank is installed, (See
figure 225,)

(4) Be sure that the synthetic rubber pads on the
bottom section of station No. 6 and No. 7 bulkheads
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kRemove this sec~
tion of Vent Line

Disconnect Bonding Tabs and
replace Screws in Nut Plates
et 87-45-515
Filler Neck

: 87-45-501

87-45-097-L
Strap

K-4138160
Gage Transm itter

Figure 227 - Fuselage

Fuel Tank Installed T :
b, s7-45-007-R
" Strap ‘

are in place. (See figure 225.) H these padsare
worn, replace them.

(5) Inspect all straps, before installing the tank,
for worn synthetic rubber pads, worn bolt fittings,
stripped threads on the turnbuckles, and the general
condition of the straps. I new straps are to be in-
stalled, insert a strap bolt in each tie-down fitting
to test the fit of the bolt. K the bolt does not fit
freely use a punch and hammer and spread the fittings
so that the bolts will fit freely but not loosely before
attempting to install the straps on their fuselage
fittings.

(6) Install the straps as illustrated in figures
225 and 226. Bend the rear strap to fit the tank
and install the turnbuckle bolt. Take up the turn-
buckle and install a lock wire. (See figure 227.)

d. To Install the Fuselage Tank,

(1) Raise the tank to the walkway on the wing
and move it up even with the cockpit opening.

(2) With two men on the wing, tip the tank so
that the forward end is down and raise the tank up
until it rests on the cockpit sill, (See figure 224,)
One man can now balance the tank while the other
takes his place on the opposite side of the cockpit.

# Cut Lockwire and break the
‘ Strap at the Jurnbuckle

(3) Lift the tank off the sill and allow it to |
lower into the cockpit with the tank still in a vertical
position until it rests on the torque tube and push-
pull rod assemblies on the cockpit floor. (See figure |
223.) i

(4) Grasp the forward end of the tank, resting
on the cockpit floor with one hand and the flange on
the aft end with the cther hand, and lift up slightly
on the tank while turning the aft end downward. Keep
on working the tank to a horizontal position being
extremely careful not to foul any of the conmtrols or
instruments in the cockpit.

(5) After the tank is about halfway down, one
man should straddle the tank and grasp the tank both
fore and aft. (See figure 222.) In this position, one
man can work the tank down to a horizontal position,

CAUTION: Be sure that all oil, grease, and
water is wiped from the soles of the shoes and
cockpit sills sothat injuriesfrom slipping will
be held to a minimum,

(6) The man straddling the tank can now start
the tank backward into the fuselage through station
No. 5 bulkhead.
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(7) The manstraddling the tank should now move
down onto the wing and with the other man on the
opposite side of the cockpit, work the tank back into
the fuselage until there is room in the cockpit for one
man. One man should now station himself in the
cockpit facing the tank while the other man crawls
through the fuselage access door and, by working
over the center radio shelf, raises the tank to clear
the pad on station No, 7 bulkhead while the man in the
cockpit pushes the tank into the fuselage until it rests
in its cradle, The man in the fuselage should guide
the aft strap between the retaining lugs on the aft
end of the tank shell,

(8) While the man is in the fuselage he should
fasten the rear tie-down strap by its turnbuckle, take
the turnbuckle up and lockwire it, Connect the rear
vent line to the fitting on top of the tank and tighten
the clamp, Connect the two vent lines at the hose
fittings aft of the tank and connect the fuel outlet
line to the sump fitting at the bottom rear of the tank.
Also connect the bonding tab from the fuselage floor
to the nut plate on the tank to the right of the sump
assembly. -

(9) Move the Adel clamp at station No. 7bulkhead
down to its normal position which will lower the vent
lines.

(10) The man in the cockpit should connect the
front strap and take up the turnbuckle. (See figure
227.) Then connect the front tie-down strap and take
up on the turnbuckle. Lockwire all turnbuckle bolts.
(See figure 227,)

(11) Insert the short pipe elbow in the front vent
line connection and connect the other end to the tank
vent fitting. (See figure 216.) Tighten the two clamps.

(12) Connect the electric conduit disconnect plug
to the fuel quantity transmitter as illustrated in fig-
ure 215,

€. To Install the Fuselage Tank Filler Neck, -
After the tank is installed and all connections secured,
the next step is to install the synthetic rubber filler
neck. The installation of this filler neck will be
greatly facilitated if the following directions are
followed,

(1) Before installing the filler neck, inspect it
for breaks and deterioration. If, after inspection,
it is deemed necessary to install a new filler neck,
the neck’s inboard end must first be trimmed with a
knife. Grasp the filler neck (figure 228) and start
the cut as shown. Increase the depth of the cut un-
til opposite the starting point and then decrease the
depth of the cut for the remainder of the circum-
ference of the neck. The depth of the cut should never
exceed 1/2 inch. The old filler neck may be used
as a guide for making this trim.

(2) Brush a generous coating of a dissolved mild

soap flakes and water mixture on both the inside and
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outside surface of the inboard end of the filler neck,
(See figure 229.) This will allow the clamps to slide on
over the end easily and also the filler neck to slide
onto the tank filler opening flange freely,

NOTE: Do _not brush the soap mixture on the
outboard end of the filler neck or the clamp
may not retain the cap adapter securely when
installed.

(3) Install the two clamps on the filler neck,
sliding the larger one on first over the inboard end
of the neck. (See figure 230.)

(4) Squeeze the outboard end of the filler neck
in the hands (figure 230) and insert the neck through
the round opening in the fuselage skin, Guide the
inboard end of the neck onto the tank flange and push
the filler neck completely through the fuselage hole.

(5) Insert a wooden plug in the filler neck open-
ing (figure 232) to keep screws and tools from acci-
dentally falling into the tank.

(6) Install the nut plate on the filler neck and
back up the flange on the filler neck with the nut plate,
(See figure 231.)

(7) Insert an awl or punch in one of the holes in
the fuselage skin to line up the holes with those in
the nut plate. (See figure 232.) Insert the top screw
and work around the opening until all screws are in-
serted. Tighten all screws, but do not tighten ex-

cessively,

(8) Insert the cap and adapter assembly. (See
figure 233.) Push the cap in until it is flush with the
fuselage skin and turn the cap handle so that it par-
allels the line of thrust,

(9) Tighten the two clamps inside the fuselage,
One to retain the filler neck on the tank and the other
to lock the adapter in the neck. (See figure 234.)

(10) Remove the two screws from the ‘bonding
tab nut plates, one on the right side of the tank (figure
227) and one on the left side of Station No. 5 bulkhead
(figure 227). Attach the bonding tab from the right
side of the fuselage to the tank and tighten the screw,
Attach the bonding tab from the filler neck to the nut
plate on station No. 5 bulkhead. (See figure 227.)

{. To Install the Armor Plate at Station No, 5.

(1) Lift the armor plate over the side of the
cockpit and rest it on the two cockpit sills as illus-
trated in figure 214, With one man on each side of
the cockpit grasp the armor plate at the bottom and
top and allow the plate to lower straight down into
the cockpit. All personnel should use extreme caution
not to pinch or crush their fingers under the armor
plate.
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whenever a new Filler Keck is install-
ed it will bte necessary to trim the end
to insure a good fit on the Tank Filter
Neck Flange, Start the cut on the Neo-
prene Reck as illustrated and cut around
the circumference of the Neck increasing
the depth of the cut until opposite the
starting point. Then begin to decrease
the depth of the cut until the remainder
of the circumference has been cut away.

Deepest part of cut should be
opposite the starting point. |

e Ry

Figure 228 - Trimming Filler
Neck Prior to Installation

ST
Filler Neck

Employing a mixture of Ivory Soap Flakes
and Water, or equivalent, brush a gen~
erous coating on both the inside and out-
side of the inboard £nd of the Filler Neck
as illustrated. This will facilitate the
installation of the Filler Neck on the
Tank Flange and the Clamps on the Filler
Neck,

! Note: Never brush Soap
Flake Mixture on this
gnd of Filler Neck where
the Adapter is installed.

Figure 229 - Applying Soap
Mixture tothe Filler Neck
before Installation

Slip the two Clamp Fittings on the
Neoprene Filler Neck. Scueeze thke
Flange Erd of the Necr together as
iltustrated ard inser® the Neck
through the Fuselage Access tole,
futde the Filler Neck onte the Tanw
Neck Flange and ogsh tre Filler Neck
€lange througr the Fyselage Npening,

87-45-915 .
Synthetic Rubber
Fitler Neck

- ;

Figure 230 - Inserting Filler Neck
Through Fuselage Opening
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. . e i
Insert seven Bolts through the Fuse-
lage Skin and Filler Neck Attachment
Flange. Screw the Bolts through the
Filler Neck Flange into the Nut Plate,

87-45-915
‘Synthetic Rubber

(2) When theplateis lowered into position secure
it with two bolts.

(3) Install the small section of armor plate be-
tween the pilot’s headrest and the large armor plate,

(4) Install the pilot’s headrest.

(5) Install the name plate on the left side of the
pilot’s seat. (See figure 212,)

(6) After all bolts are installed tighten them
evenly.

g. Complete the reassembly of the cockpit after
the tank is installed as follows:

(1) Replace the belly bomb arming handle and
tripod base.
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o 87-21-558
i ;ttaghment .

Tighten this Clamp to
retain the Filler Neck:
on the Filler Qpening |
Tank Flange

Figure 231 - Assembly of
Filler Neck and Retainers

(2) Onall P-40E-1 airplanes replace the oxygen
economizer and connect the line to the oxygen reg-
ulator.

(3) On all P-40F airplanes reinstall the engine
control quadrant and connect all control rods to their
proper controls.

(4) Reinstall the control stick and push-pull rod
on the torque tube,

(5) Replace the damped rate control bracket be-
tween the hydraulic hand pumps and secure the bracket
to the floor, This bracket will be installed only on
P-40E-1 airplanes.

(6) Install the cockpit enclosure control crank

by reversing the procedure outlined in figures 218 and
219,
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Insert Wooden Plug in Filler Neck as il- .
lustrated to prevent Screws or Tools from.

accidentally falling into the Tank. Back =~
up the Filler Neck Flange with the Nut Plate,
lise an Awl or Punch to line up the Nut Plate
Holes with those in the Fuselage Skin and .

insert the Seven Bolts around the circumfer-
ence of the Filler Neck Hole. :

Figure 232 - Bolting Filler Neck
in Place Through Fuselage Skin

Remove Wooden Plug in Filler Neck and
insert the Cap and Adapter Assembly

into the Filler Neck as illustrated.

Push the Cap in until it is flush with
the wing Skin and locate the handle on
the Cap parallel with the thrust line
of the Airplane,

Figure 233 - Installing Cap and
Adapter Assembly in Filler Neck

Tighten the two (lamps
to securely retain the
Cap Adapter in the Fil-
ler Neck and the filler
Neck on the Tank Flange,
Connect the Bonding Tab
to the Nut Plate on the
aft side of Station #5
Bylkhead.

Figure 234 - Filler Neck
Installation - Fuselage Fuel Tank
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(7) Replace the hydraulic hand pﬁmp -handle on

the outboard pump. :

(8) Return all control handles to their proper
positions.

(9) Reinstall the type' N-3A gun sight and com-
plete the electrical connection to the sight.

~ h. To Install the Pilot’s Seat.

. (1). Lift the seat into the cockpit (figure 213) and
lower it to the cockpit floor. Engage the seat support
tubes into the two fittings on the cockpit floor.

(2) Insert the two bolts through the lugs on the
armor plate and the top of the seat support tubes and
tighten tbe bolts. (See figure 212.)

i. Inspect the fuselage tank drain nut for security,
install the aft keel fairing section and the fuselage
tank is installed and ready for refueling.

5. To Install the Fuselage Fuel Tank with the Wing
Panel Remoyed. -

to the tank installation is the same as outlined for
~the installation of the tank through the cockpit. With
-the wing panel removed the preparation of the cockpit
~ prior to installation will be extremely simple. The
vnly installation to be removed in the cockpit will be
the oxygen economizer installedon P-40E-1 airplanes.
After the preparations are completed install the fuse-
lage fuektank as follows:

’ ' a, General. - The preparation of the fuselage prior

(1) Move the tank under the fuselage and place
-it_direetly under the cockpit opening and turn the tank
- up on its forward end.

7 (2) Two men grasping the tank, one on either
. _side, can now raise the tank up and start to tip it aft
so that as the tank clears station No. 5 bulkhead it
- will- start to enter the fuselage. Continue to raise
- -the tank to a horizontal position and at the same time
keep moving it into the fuselage through station No. 5
bulkhead. , 7
(3) As the'tank nears station No. 7 bulkhead one

man cz 7 move. aft under the fuselage opening and lift
the aft end of the tank to clear the bulkhead. With the
man at the forward end of the tank applying the force
to move the tank into the fuselage, the man under the
“tank, should lift the tank at every movement of the
tank to clear the neoprene bulkhead pads and allow
free movement of the tank into the fuselage cradle,

a Keep working the tank into the fuselage in this manner

- until in contacts the rear strap.
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(4) One man can now take his place in the fuse-
lage.aft of the tank and complete all hose connections,
fastenfand safety wire the aft tie-down strap, con-
nect the bonding tab at the rear of the tank and move
the Adel clamp on the left side of station No. 7 bulk-
head down to its original position. .

(5) The man at the front of the tank should con-
nect the conduitto the fuel quantity transmitter, fasten
the forward retaining andtie-down straps by their turn-
buckles, and safety wire the turnbuckles; connect the
forward vent line, install the filler neck, and connect
the bonding tabs from the filler neck to the fuselage
and from the tank to the fuselage.

(6) The tank is now installed in the fuselage and
a thorough inspection should be made to be sure that
the installation is complete with all straps tight and
secured with safety wire, all vent connections se-
cured at their clamp fittings, all Adel clamps- securely
in place, and all bonding tabs connected to their nut
plates.

6. To Remove the Fuselage Fuel Tank with the Wing

Panel Removed,

a. Preparation for the removal of the fuselage
fuel tank with the wing panel removed should pro-
ceed step by step as outlined for removal of the tank
through the cockpit. However, there should be no
necessity to remove any controls from the cockpit
except the oxygen economizer installed on P-40E-1
airplanes.

b. When the tank is ready for removal one man
should station himself at the forward end of the tank
just aft of station No. 5 bulkhead. The other man
should be in the fuselage aft of the tank and by work-
ing over the center radio shelf he can apply force to
move the tank forward while the man under the for-

ward end of the tank will lift the tank to clear station . -

No. 5 bulkhead. In this manner work the tank forward_

as far as possible. The man in the fuselage should

now remove himself through the access door and
station himself below the cockpit, and while the man -
at the rear of the tank tips the aft end up and slides
it forward the man forward can guide the sliding tank
down through the cockpit opening until it is in a
vertical position. Then both men can grasp the tank,
one on either side and lower it to the floor or ground.
Remove the tank from under the fuselage. The re-
mcval of the tank whether through thetop or bottom
of the fuselage should proceed with extreme caution
sothat no damage will occur to the tank fittings, fuse-~
lage installations, or cockpit instruments and controls.
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