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PREFACE

Thiz Ordnance Pamphlet describes the consiruction, operation, and
maintenance of the various components of twoe types of twin 20-mm
Assemblies.

The Gun Mounts Mk 20 and Mods are fixed-trunnion-height mounts
carrying two guns, The general construction is similar to the Gun Mounts
Mk 24 and Mods, Only a very limited number of these gun mounts were
built, and they have been superseded by the Gun Mounts Mk 24 and Mods.
Spare parts, other than these furnished with the mounts, or those which
are used on other gun mounts, are not available, For these reazons, very
little space in this pamphlet has been devoted to this gun mount.

The Gun Mounts Mk 24 and Mods are fixed-trunnion-height mounts
carrying Lwo puns. They are similar to the Gun Mounts Mk 20 and Mods
but have an improved cam limit stop and other minor constructional dif-
forences. The general construction of these gun mounts is much like that
of the Gun Mounts Mk 10 and Mods, but many details are different, as
required to earry two guns,

The Shoulder Rests and Handle Bars Mk 8 Mod 0 are designed for use
on the twin 20-mm gun mounts, Their outstanding characteristic is the
faclt that they are fastened to the gun-mount eradle instead of to the gun.
The left handle bar is fitted with a trigger for firing the guns.

The Sight Adapter Equipment Mk 2 Mod 0 is used to support the Gun
Sight Mk 14 Mods 2 or 6 on the 20-mm Gun Mounts Mk 20 and Mods and
Mk 24 and Mods.

The 20-mm Machine Gun Mechanism Mk 4 Mod 1 is the gun used on
the twin mounts. It differs from the Mechanism Mk 4 Mod 0 in only two
parts, and in general it requires the same maintenance as the older gun.

The Magazine Mk 5 Mod 0 is similar to the Magazine Mk 4 Mod 0,
but itz shape is reversed so that it can be used on the left-hand gun on
itvin gun mounts.

An illustrated parts list for the various components listed above is
located at the rear of this pamphlel, together with a part-number index.



Prepared for the Bureau of Ordnance by

Pontiac Matar Division

General Motors Corporation

Pontiac, Michigan



CONTENTS

Chapter 1

GEMERAL CHARACTERISTICS

20-mm AA GunMounts Mk 20 and Mods . ... .o vvveceiiinannrins
a-mm A.A. Gun Mounts Mk 24 and Mods ....cocvuvunnvvvrvrrsnsan
20-mm Shoulder Rests and Handle Bars Mk 8 Mod O .. ... 0unnt
20-mm Sight Adapter Equipment Mk 2 Med 0 ... .00 nininnn
20-mm Machine Gun Mechanism Mk 4 Mod 1 ..., ... iiaiianns
20-mm Magazine MBS Mod 0 . ..0vvvineiin iiiiiiaiii i
20-mm A.A. Gun Mount Components .............

Chapter 2
20-mm A.A. GUN MOUNTS MK 20 AND MODS

BB TTT 8 A L) e S R L P PP U S el B BB S
R aOEB L I S S SRR R e e
R RETI cc o o 3ot o s sty e cm- T A B A e o e
L o 212 - R R R S e i U RN R
DA B e e e e R T R R R A R e R

T D TN i i e i B A Ve e B e 0 o, 8
BT L st o T B e D S i i i A
R s i e e R R e e R e e R R L R R
(b {11 - TP o gt PO e e e et
s T 1 ] R S

18 EN L 170 1§ 1T+ R S S S RO R R R R
SEripping ..o cvcirrsrnmn sy
B 0110 1] 1] b T TS BN R R R
Intallaton o e i e T S R R R A e

Chapter 3
20-mm A.A. GUN MOUNTS MK 24 AND MOD5

Blageriphlon oo 0 oo simiiiadEis R R e TR R e
R T 11 (Y 1 e oo o -t G I R e P 2
BRI b e, 0 B M R, i mm o SRR R ik
TR S s e e i s Ew aaice o e AN o N
Chradlie i e e i TR A e b N R R

Pape

11
12
12
13
13
13
13

15
156
16
15
15

17
17
17
17
17

17
17
17



20-mm ASSEMBLIES OP 1439

Chapter 3 {Continued)
20-mm A.A. GUN MOUNTS MK 24 AND MODS

Page

A O, T L e e e S T e R ) T R SR 8% 24
- (T - 1 24

B I, - i R AN A A O T 0 B A N R 24
AU o g e e s e o s el b e 24
el o R R R e s s B
R & s e e e e R e ) 27
Carriage Lok . ..o vttt iiiee et sienennncannansnsannnanns 27
A I e ronsm oo S A S 0 1 A T e - |
GUTESREUEINE BOME v o s ar s s s s s i e s e A
et A i i R e B 27

e R s e e e R e A R D R L e e R S ey 28
BRRIEINES o e o s e B g e sy e e R L 28

IRE O TV SOEROE TN o s e R S N vee. 2B
CRrteiAsa BAE o s e e e S e e e 28
et e PRI R o i e e R R e 28
Wesght Bandn s o s R RS . 29
714 5 | A A ey NS o) VS ) S PO 29
A B & i o R S s R e A 29
enptilder REsta . o e e T e N 30
Hondle Bars i 56 s s vl v s s b s sl . 80
e e T T A N ot e M e WA LB N s 80
Pivol Retainer ..ot ittt ettt ettt e aan a0
OBTTIRER: a0 e s e R T e b 31
Pt A W, s e e e e e e e e a2
R e e e e e e B G B s e a2
el by U 7 e R e e KN A e S e ity e 32
Stand Weldment . ..o e 32
Aggembly ............ R e e e S e e 32
Bront: HDREME. oo st sy e e e e e A . 33
Pivol Thrust Lower Bearing .........ccciiiiiiiniirraserrana 35
Fivot and Pivot Upper Thrust Bearing .........c0iiieninnnnn 33
Pivol Retainer ... ... i iirerrrnnerannannnrnns 35
IR oo s e s St St e 33
B i R R R S R R R 37
T T TR T e e e S e e R S e R b 38
Shoulder Beats . ... o e 38
INELIBIEINL s ot i i b A S M N e 38
Tl BRBAE v e Cr R  e e e 40
Rt e B A o R R R AR R e R 40



CONTENTS

Chapter 2 {Continued)
20-mm A.A. GUN MOUNTS MK 24- AND MODS

Assembly (Continued) Page
e . D WINPT a5 s By R
Handle-Bar Trigper-Rod Adjustment .......... .. ... ..., 40
Cam Limit Stop Clevia Adjustment ........ ... ... oo, 41
Lock-Lever Seals .. ... ..ot iiieeirriinaannnanss 41
T L e e B T R A P M ek g 41
T D e O o s e AR A e 41
Pivob: Gover sl s e e 41

Inatallabtion oo i sl e ipe i st e D sk s s i 43
General Data . ...t et 43
Preparation of Cam Limik Shom . o i e b v s g b s i 43

B o s i L e T e e B e e e B N R a1
Cam Limit Stop Clevis Adjustment ....... ... it bl
Pivot Thrust Bearing Adjustment .......... ..o 52

Chapter 4

20-mm SHOULDER RESTS AMD HAMDLE BARS MK &8 MOD 0 -

DIERCEIDEDN vowiissicms msomw R e N R R S e N AT Y 53
EERTIRT AL oo o e sty ot s e L S S A e b3
o diey R s s L S R S S s o e S S e e 5]
0 £ o T O O T O 63
5 30 4 L o) 1 R B3
RRBIIEEE o e i s b e e e e s T e . b3
I N R e o o i e P e s e L e TR g 5o
R R RO 5 i S i B e S S S I e 56
=shoulder Rests . .. e (L A T N SN 1cg 1 hH
L T L R = T 55
I O TN o fo e e e T S e T 55
N T 2 e e L B R b e By T it
S o ey R B e o e e s S e B T B R 56
| T L 51H
B B I Y e s nmi e e ek ma ek e e e E e e e e e e e e e mia a7l
bl der e . e A R e e o8
T e BT s e S e R R R e e 2 58



20-mm ASSEMBLIES OP 1439

Chapter 5

20-mm SIGHT ADAPTER EQUIPMENT MK Z MOD D

Page

TIRBEININE  coonin oo ey N A 0 e i i e B R S 59
R s e s s S e e e e e e 59
Sight: Broekel: ot e St s o PR IR e 60
AR PIRERE . . o e ey s A A R S 3 S b . B0
Hosze and Cable Manifold . .. ... i i i e aee e 60

T T DT IIIIE. o oncieminin e L AR e e B im0, R B i LA &0
BARSTHBINY: . o s R R e e A R e e R TR 61

Chapter &
20-mm MACHINE GUN MECHANISM MK 4 MOD 1

EIRECERTEROR o oo s i B e e g L e B i e e 63
N O i O
PERMB BT oo e A SR VA o SR e e ... B3
Breech-Casing Rear Cap .. cvvvvs svsii s ian s van e s SIPCT ..
BarrelSpring Caaing | o s s S R G A 63

BTl ] Lt 1t |- S R (B 63
TEOD] EGUIDIOEIE. . oon i sy ot s S R A S R m 63
R L o CATMCI, oo WP A SRUTRRPRRURRRVIPE AR . 5 Rl L o 64
Bregch-Caeng Beal CAD . vuuvvev o am vema e n e s i i i s 64
N I e a0 e S P R RN P 64
Breech-Casing Bear Cap ....cvvvvvierinninsinnanns R 64

P g R P P D R B T R ey 64
A BT REEONE & s v o o e g R S i DR R e 66
Operation ......... R e e A B S R it e R T 66
Cocking and Uncocking the GuUns ........cciiivninniensnnana. BB

2 o o D) e ! Pt R e 60
Removing Barrels ... et naressnnssannnasnnns 66
Brearh-Block SErIDDIIE. . v is wn s s s smans i 68

Chapter 7

20-mm MAGAZINE MK 5 MOD 0

DB DEION o s s e B S i p e SR B v e e Tk
e e R R R R S R R R N 71
Tool Equipment



CONTENTS

Chapter 7 (Continued)

20-mm MAGAZINE MK 5 MOD 0

Pape

o e O - s s T e e e B e R e S R s 71
AnRrEL e e T e e e e ety
Corroded or Dry Magazine ... ... i iiiiirrrrnrranrrrerre. 11

B ARITE B ATIE. o mnn e o o S s S e R P R A 71
Marazine Interloek ROl i v s v i i e e e e e e T1
BT RTINS R S L T R R SRR R T2
Lading the M amamime e e v e i s b o siain b s s s e e aaias Ve
Tensioning the Mapazine Spring . ... v v v rnrnnenens T3
Bellevitg SpOnE TORBIOTL v b mmme v i s i s A s 74
Unloading the Magazine . ... omes s s snns inssnsas TH
T i o e o e R T S s B R R et To
g o R e e e e e S T

PARTS LIST
instructions for Ordering Replacement Pards . ... ................ 79
20-mm A.A. GUN MOUNT MK 20 MOD 2
iy T | L B T e e e 80
CRPEIAFS R LE MO D v v v i s S R T e v | B
Stand Mk T Mod 11 ... ..t ii i iiattiinaasiitnsrannnannns a0
20-mm SHIELDS MK &§ MOD 0
2 ] o ] T L o2
20-mm A.A. GUN MOUNT MK 24 MOD 5
Ciradle’ M T Mad O e e R R 94
Carvigge M LB Mod D vy vsivr sie s wias s a t s s i 99
SN DT O 2R oo o e e B A e A e ek 105
DO LY e e BB it i e oty s s L P by g o AU SISO LT 107
20-mm SHIELDS MK 7 MOD 0
I B o i i o e o e e o e b S i i T 108

GH365% 0 - 45 - 7 9



20-mm ASSEMBLIES

OP 1439

10

20-mm SHOULDER RESTS AND HANDLE BARS MK 8 MOD 0

Page

O o I o L s T e st e e e e b 110

L | TR T Ty e e e e e P e 110
20-mm SIGHT ADAPTER EQUIPMENT MK 2 MOD 0

Adapter Parts ........... YR e A A R e e R 1156
20-mm MACHINE GUN MECHANISM MK 4 MOD 1

Machanism Parte . ... .covrinrrasancsans T L e 117

20-mm MAGAZINE MK 5 MOD 0
PUAPREIINE PRFER o v i i v v i i s i oo TR S g 118
NUMERICAL INDEX
Part Number and OE Number List . ............ .ot S 123
37 T | O e 0 pos e oy e gt S o SR L o 128



Chapter 1

GENERAL CHARACTERISTICS
20-mm GUN MOUNTS MARK 20 AND MODS

Tope. .. ..o iiiie e w e Twinepun fixed-trunnion-height
I B g e e T e o R e R e 2
Working Circle—Diameber... .. oo it i et e iaianns 10 Feet
Distance from gun-mount centerline to face of shoulder pad
(With Shoulder Rests Mk 8 Mod 0) —Gun horizontal. .. ... .. 3814 Inches
Elevation Limits—Above horizental .......................80 Degrees
—Below horizental ...............cc......18 Degrees
Training Limits . e e e i hed™®
Trunnion nght—[nm Mounts Mk 20 Mods OQand 1.......... 52146 Inches
—Gun Mount Mk 20 Maed 2. ......... . .... 471+ Inches
Holding-Down Bolts
Number of Holes—Equally spaced .. .......cciiviiiiiiniiineee. B
Dlameateral Holeg o oruidiisimmunadi v iism st ]: .« Inches
Digmeterol Bolls . oo s s o s i Inchn:‘s
Diameter of Bolt Cirele . ..ooiiiiiicvivniniiivis s EG% Inches
Stand Bearing Diameter—Qutside ... .ot iiiinnnn s 2414 Inches
ALTRETAR ponasation i A e b e e 2314 Inches
Weights
L L BB L T e 325. Pounds
R M T DO T i s i i i i B 8256. Pounds
BN T MO LT v consamnnision s o morsm i A 825. Pounds
Carriage MEI6 Mod 0 .. ... or i e eeea e e ievas 126. Pounds
Cradle ME 18 Mod 0 ..o i i i it e er v vnnnmmanrrnns 155, Pounds
CGun Mourit M S0 MO0 O . o0 vinnneiivaievasouhaaa 606. Pounds
G Mount M 20-Mod ¥ v i e e e e 606. Pounds
Gun Mount Mk 20 Mod 2 . ... cvoverievinvimeain. L.606. Pounds
Shielde- Mk 8 Mod O oo v e feicis .. 237, Pounds
Shouldzr Rests and Handle Bars Mk B Mod O . ......... 32.6 Pounds
Machine Gun Mechanizsm Mk 4 Mod 1 (2 Mechanisms
RTINS WA 106. FPounds
Gun Barrels Mk 4 Mods 0 and 1
Solid Barrel (2 Barrels required) .......... ... ... 44.7 Pounds
Ribbed Barrel .. ..ottt ininnnnnnnnses e 37.3 Pounds
Total Weight of above components (Solid barrels and
Gun Mount Mk 20 Mod 2) ... oot 1175. Pounds

* Train limited by the length of power cable when mount is equipped with a Gun Sight
Mk 14 Medsz 2 or 6.

11
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20-mm GUN MOUNTS MARK 24 AND MODS

Y. . vt iiiven s rsnanananssres s Iwin-gun fixed-trunnion-height
T e R I s g i s e e e @
Working Circle—Diameter .. .........c iiiinnisninsannsan.. .10 Feet
Distance from gun mount eenterline to face of shoulder pad
(With Shoulder Reats Mk 8 Mod 0)—Gun horizontal. . ... ... 3814 Inches
Elevation Limits—Above horizontal .......................85 Degrees
—Below horizontal .......................15 Degrees
Traliing BIMIEE .. oo au i amerwm o s s st v LR
Trunnion Height—Gun Mounts Mk 24 Mods 0, 1, 3and 4. ... .. 214 Inches
—Gun Mounts Mk 24 Mods 2and b6......... 4715, Inches
Holding-Down Bolts
Number of Holes—HEqually spaced ... ..o s b
Diameterof Holes ....... ..o, 144, Inches
1k e ot 1 G 2 o R R N T e L 114 Inches
Diameter of Bolb GIrele i i s e 26%5 Inches
Stand Bearing Diameter—Outside .......................291% Inches
—Ingide ............cc0000iie... . 2814 Inches
Weights
Stand Mk T Mods 12 and 21 ... c0vveinvis sive vas sssn s 336. Pounds
otand MET Moda 18 and 22 .. .o imeie s wn s 335. Pounds
Stand Mk 7 Mods Jd and 28 . . .. vvnmvine e s 235. Pounds
Carriage Mk 18 Mod O . ... ot 152, Pounds
Cradle Mk 14 Mod 0 . ...t e i ee e e v e enns 160. Pounds
Gun Mounts Mk 24 Mods 0 and 3 .....................047. Pounds
(run Mountle Mk 24 Mods 1 ara d . .. R A A B bl 647. Pounds
Gun Mounts Mk 24 Mods 2andb .. ....... v o.ov...04T7. Pounds
Shtelns DT -Med § ool s e R 237. Pounds
Shoulder Rests and Handle Bars Mk 8 Mod O .. ... .. ... 32.5 Poundsa
Machine Gun Mechaniam Mk 4 Mod 1 (2 Mechanisms
required) ... i SR e ek 100 Pounds
Gun Barrels Mk 4 Mods 0 and 1
Solid Barrel (2 Barrels required) ................ 44.7 Pounds
Ribbad Barrel . .. cvme i mmnios nawasin e ooy ROUNLE
Total weight of above components ...... ... it 1216. Pounds

{2olid barrels and Gun Mount Mk 24 Moed )
For other characteristics see Working Cirele Drawing, No. 492496,

* Train limited by the length of power enble when mount is equipped with a Gun Sight
Ik 14 Mods 2 or 6.

20-mm SHOULDER RESTS AND HANDLE BARS MARK 8 MOD 0

Use. .. it innnnns Gun Mounts Mk 20 and Mods and Mk 24 and Mods
Waight—Shoulder Restr . ... iiuiivivesinersvsessassss 19.8 Pounds
IRl BOTE o e s e e e R R e 12.7 Pounds
e ROER] ot e s s S e e 12,5 Pounds



GENERAL CHARACTERISTICS

20-mm SIGHT ADAPTER EQUIPMENT MARK 2 MOD 0

L R Supporting Gun Sights Mk 14 Mods 2 or 6
on Gun Mounts Mk 20 and Mods and Mk 24 and Mods
Weight vt 20T Pounds

20-mm MACHINE GUN MECHANISM MARK 4 MOD 1
L Gun Mounts Mk 20 and Mods and Mk 24 and Mods
L 1 e e e e o G 3 D S O S 1056 Pounds

20-mm MAGAZINE MARK 5 MOD 0 :
3T a0 | OO R PURROR I 5. U SEL o 60 Rounds

WalEhb =B mplar i e T T A 31 Pounds
e T s P L0 63 Pounds

TWIN 20-mm A.A. GUN MOUNT COMPONENTS

Gun Mount Stand Carriage Cradle Shields
Mk 20 Mod 0 Ml 7 Mod 9 ME16Mod 0 MkI132Mod0 Mk6 ModO
Mk 20 Mod 1 Mk 7 Mod 10 Mk 16 Mod O Mk 13 Mod 0 Mk 6 Mod 0
Ml 20 Mod 2 Mk T Med 11 Mk 16 Mod 0 Mk 13 Mod 0O Mk 6 Mod 0
Mk 24 Mod 0 Mk 7 Mod 12 Mk 18 Mod O Ml 14 Mod 0 Mk 7 Mod 0
Mk 24 Mod 1 Mk 7 Mod 13 Mk 18 Mod 0 Mk 14 Mod 0 DMk 7 Mod 0
Mk 24 Mod 2 Mk TMod14 MEkI12Mod0 Mk14ModO DMk 7T Mod 0
Mk 24 Mod 3 Ml 7 Mod 21 Mk 18 Mod 0 Ml 14 Mod O Mk T Mod 0
Mk 24 Modd  MK7T Mod 22 Mk 18 Mod0 Mk 14 Mod 0 Mk 7 Mod 0
Mk 24 Mod 5 Mk 7 Mod 23 Mk 18 Mod O Mk 14 Mod 0 Mk T Mod 0

Type
FIXED (Tripod)
FPIXED (Tripod)
FIXED (Tripod)
FIXED (Tripod)
FIXED {Tripod)
FIXED {Tripod)
FIXED (Tripod)
FIXED {Tripod)
FIXED {Tripod)

Note—Shields are not a gun mount component. They are shown above for identification purposes
on those assemblies which include shields.

13
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AR LIMET
STOP LINEAGE

HANDIE BAR

g 1) CARTRINGE BAG

Figure 1. Exterior View showing General Arrangement
of the Twin 20-mm A.A. Gun Mount Mk 20 Mod 2,
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Chapter 2

20-mm A.A. GUN MOUNTS MARK 20 AND MODS

DESCRIPTION

GENERAL DESCRIPTION

This gun mount (see Fig. 1) is a fixed-trun-
nion<height mount carryving two non-synchro-
nized guns. The guns are trained both hy
handle bars and by shoulder rests. Both guns
are fired by a trigger on the left handle bar.
The construction details are similar to those
of the Mounts Mk 24 Mods 0, 1, and 2. The
main differences between the Gun Mounts Mk
20 and Mods and the Gun Mounts Mk 24 and
Mods are the mechanical details of the cam limit
stop mechanism. Comparison of Figs. 2 and 3
with Figs. T and 8 will show how these mech-
anisms differ, although both employ a flat,
plate-type cam with a-roller follower bearing on
the periphery of the cam. It should be noted
that the cam limit stop lever, shown in Fig. 2,
passes through a slot in the shield bracket if
shields are used, as shown in Fig. 3.

The guns can be elevated from 15 deprees
below horizontal (depression) to B85 degrees
above horizontal. The guns and the cradle can
be locked at elevations of five or B85 deprees
by the cradle lock on the right side of the car-
riage. The guns can be trained through an
unlimited angle, unless stopped by the power
cable of a Gun Sight Mk 14 Mod 6. They are
locked in irain by a carriage lock lever on the
right side of the forward end of the carriage.

STAND MK 7 MODS 9, 10, AND 11

Three modifications of the Gun Mounts Mk
20 and Mods have been assigned. All three con-
sist of variations in the stand. These variations

include two trunnion heights and two lypes of
weldment construction. Gun mounts assembled
with these variations are designated as follows:

Maount

Stand Trunnion Height

Mk 20 Mod 0 Mk 7 Mod 9
Mk 20 Mod1 Mk 7 Mod 10
Mk20Mod2 Mk 7 Mod 11

H2L4 inches
5214 inches
4715= inches

The pivot and pivot thrust bearings used in
all three stands are the same as used in the Giin
Mounts Mk 10 and Mods, The thrust bearings
are two pairs of semieireular ateel rings faced
with babbitt. They are greased by a pressure
oiler in the cup at the top of the pivot in the
same manner as on the Gun Mounts Mk 10
and Mods.

CARRIAGE MK 16 MOD 0

This carriage is very similar to the carriage
used on the Gun Mounts Mk 24 and Mods. The
main difference is in the construetion of the
cam limit stop. The weight of the guns is bal-
anced by a pair of cradle spiral springs, one on
each side of the carriage.

CRADLE MK 13 MOD 0

Made wider than the cradles on single gun
mounts, in order .to carry the two guns, the
main difference between this cradle and the
one used with the Gun Mounts Mk 24 and Mods
is in the cam limit stop attachment at the
cradle.

15
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Figure 2, Cam Limit Stop Mechanism.
[The Cam Blanks have not been Profiled.)

Figure 3. Cam Limit Stop Parts on Carriage.
[Note Lever passing through Slot in Shield Bracket.]

16



MOUNT MK 20 AND MODS—LUBRICATION

LUBRICATION

GENERAL LUBRICATION

For general lubrication of the gun mount and
guns, see Lubrication Chart—Fig. 4, for sur-
face vessel inslallations and Lubrication Chart
—Fig. &, for submarine installations.

STAND

Three pressure oilers are used to lubricate
the pivot bearing surfaces. These oilers are
located as follows: one in the cup in the top of
the pivot, under the rubber pivot cover; one
on the side of the pivot housing in a neotch in
the bottom of one of the cam plates; and one on
the side of the stand sleeve, near the bottom.
After initial greasing when the mount is assem-
bled, lubrication at each of the three oilers
should be accomplished by using grease gun
(299832-1) wilh bearing grease 08-1350. Ro-
tate the pivol while lubricatling.

Coat the edge of the cam plates and the roller
with bearing grease 085-1350. Paint will not
stay on the eam surface because of the high
contact pressurcs between the roller and the
cams.

CARRIAGE

Five pressure oilers are used on the carriage
for lubricating its bearings. There is an oiler on

the outside of each trunnion arm just forward
of the cradle spiral spring case; one at the
cradle lock lever; one at the carriage lock lever;
and one on the boss that carries the cam limit
stop lever, These points should each be lubri-
cated with bearing grease 08-1350, using sev-
eral strokes of grease pun (299832-1). Work
each bearing while it is being lubricated.

The three bearing joinis in the cam limit stop
linkage, the cocking-bar axis pins, and the
cradle and carriage Jock-lever axis pins should
be oiled with light preservative oil 05-1362.
It will be necessary partially to remove the
rubber bellows to get at the two lock lever
axis pins,

CRADLE

The two gun-securing bolis and two bearings
of the cradle trigger mechanism are fitted with
pressure oilers. Each of these points should
be lubricated with several strokes of the grease
gun (299832-1) using bearing grease 08-1360.
The balance of the joints of the trigger mech-
anism should be oiled with light preservative
oil 08-1362.

The cartridge-bag support hinges and frame
hinges and the cartridge weight-band pivols
should be ociled sparingly with light preserva-
tive oil 0S-1362.

MAINTENANCE

STRIPPING, ASSEMBLY AND
INSTALLATION

The procedure for Lthese operations as covered
for the Gun Mounts Mk 24 and Mods in Chap-
ter 3 will be a sufficient guide forperforming the
same operations on the Gun Mounts Mk 20
and Mods.

The general arrangement of the gun mount
and jts parts is shown on Plate 1—Sectional
Details of Gun Mount-—at end of this pamphlet.

€0 O - 44 - 3

For converting Bureau of Ordnance part num-
bers to OE part numbers, in order to find parts
stocked under OE numbers for older mounts,
refer to Parts List or Numerical Index at the
rear of this pamphlet, or to Cross Index List of
Part Numbers on page 201 of OP 909 (March
1943 issue) or on page 215 of OF 911 (March
1943 issue). It should be noted that some parts
do not have an OE part number, and are identi-
fied only h} Bureau of Ordnance part numbers.

17
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Chapter 3

20-mm A.A. GUN MOUNTS MARK 24 AND MODS
DESCRIFPTION

GENERAL DESCRIPTION

This gun mouni (see Fig. 6) is a fixed-trun-
nion-height mount carrying two non-synchro-
nized puns. The general construction is similar
to the Gun Mounts Mk 10 and Mods, and a
number of parts are common to both mounts.
The guns are trained both by handle bars and
by shoulder rests, with the guns being fired by
& trigeer on the left handle bar. The mount is
equipped with a cam limit stop to prevent
training or depressing the guns into a position
that would permit firing into the ship’s struc-
ture or equipment. Six Mod designations have
been assigned, as covered on page 23.

The guns can be elevated from 15 degrees be-
low horizontal (depression) to 85 degrees above
horizontal. The guns and the eradle can be
locked at elevations of five degrees, 30 degrees,
or 85 degrees by the cradle lock on the right side
of the carriage. The guns can be trained
through an unlimited angle, unless stopped by
the power eable of a Gun Sight Mk 14 Mod 6.
They are locked in train by a carriage lock léver

on the right side of the forward end of the
carriage.

STANDS MK 7 MODS 12, 13,
14, 21, 22, AND 23

The general construction of the stand fol-
lows that used for the Mounts Mk 10 and Mods.
The stand is of the tripod type and is made up
of various stamped or'rolled steel picees welded
into a stand weldment. The weldment has a
base ring at its lower end, drilled for holta for
attaching the mount to the deck, and a sleeve
at its upper end which is machined to receive
the pivot housing.

The pivot housing serves as a bearing for the
pivot and carries the pivot thrust bearings. The
upper end of the pivot housing is threaded to

receive the pivot retainer, which is the same
as used on the Gun Mounts Mk 5 and Mods and
Mk 10 and Mods. The retainer is secured by a
ek serew threaded into the pivot housing.
The lower end of the pivot housing is closed
with a steel cap and a gasket, secured to the
pivot housing by bolts and lock washers. A
hole in the cap is normally closed with a pipe
plug, but the plug should be removed when
the mount is installed on a submarine.

The pivotl is the same as used in the Gun
Mounts Mk 10 and Mods. Two types of pivol-
thrust lower bearings are released. The first
type iz a pair of semicircular steel rings faced
with babbitl. These are the same as used in the
Gun Mounts Mk 10 and Mods. The second Ly pe
bearing is a separable ball bearing consisting
of two races and a ball and separator assembly.
This ball bearing is mounted under the flange
of the pivot and requires a pivet housing with
a deeper recess than when the babbitt bearing
is used. The pivol thrust upper bearing iz bab-
bitt-faced steel in all of the stands.

The pivel housing is retained in the stand
weldment by a draw bolt secured with a nut
and lock washer. The cam plates of the cam
limit stop are fastened to the pivot housing
above the stand weldment with eight szcrews
and a pair of dowel pins. These cams carry eon-
siderable loads if the guns are stopped by the
cams when being trained rapidly, so a pair of
large dowel screws are threaded through the
weldment and into close-fitting holes in the
pivot housing. These dowel screws prevent the
pivol housing from turning in the weldment
and aid the draw bolt in holding the pivot
housing in the stand weldment.

Six modifications on the Gun Mount Mk 24
have been assigned. All six consist of variations
in the stand. These variations include two
irunnion heights, two types of construction of
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Figure 7. Cam Limit-Stop Parts Mounted on Carriage.
[The Cams have been Profiled.]

C

i

Figure 8. Cem Limit-Stop Parts Mounted on Carriage.
[Note the Cam Profile.)
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MOUNT MK 24 AND MODS—DESCRIPTION

the weldment, and two types of pivot thrust
lower bearings, Mounts assembled with these
variations are designated as follows:

Pivat-
Thrust
Trunnion Lower

Mount Stand Height Bearing
Mk 24 Mod 0 Mk7 Meod 12 5214 in.  Babbitt
Mk24 Mod1 Mk7 Mod 13 5214 in,  Babbitt

Mk 24 Mod 2
Mk 24 Mod 3
Mk 24 Mod 4
Mk 24 Maod 5

Mk 7 Mod 14
Mk 7 Mod 21
Mk 7 Mod 22
Mk 7 Mod 23

4714, in. Babbitt
5214 in.  Ball
5215 in.  Ball
47454 in. Ball

CARRIAGE MK 'IB_M'DD 0

The carriage is similar to the carriage used
on the Gun Mounta Mk 10 and Mods, but is
wider across the trunnion arms in order Lo span
itwo puns. Two cradle spiral springs, located
one on each side of the carriage, are used to
balance the guns. A pair of cocking bars are
attached to bosszes on the carriage by spring
loaded pivot pins. The cocking bars rest in
elips at the forward end of the carriage when
not in use, The earriage and cradle locks are
similar to those used on the Gun Mounts Mk 10
and Mods, althopgh mechanical details of the
pieces are somewhat different.

The cam limit stop parts are attached to the
carriage and stand as shown in Figs. 7 and 8.
The lever is carried by a boss at the front
of the carrisge and the other parts by a boss
at the left side of the carriage. The cams are
bolted and dowelled to the stand. All moving
parts of the mechanism are fitted with pressure
pilers. When the cams are correctly shaped,
depressing the puns causes the roller to bear
on the cams. This prevents further depression
of the gpuns and firing into the ship or its
equipment, If training is attempted from a
elear area into an obstructed area, the roller
bears on the cams and elevates the guns above
the obstruction. Tn certain eases, where the
obstruction has very high and steep sides and
the guns aresbeing moved in train at very low
elevations, the guns may be brought to an
abrupt stop without lifting over the obstrue-
tion.

CRADLE MK 14 MOD 0

The cradle, which carriez the two guns, is
supported by the carriage on two trunnion pins.
Both pins are keyed lo the cradle, and both are
engaged with cradle spiral springs at their
outer ends. Each gun rests in a machined
groove in the cradle and is retained there by the
gun-securing bolts at the front of the cradle.
Bosses are provided at the rear of the cradle
for attaching the bracket for the Gun Sight
Mk 14 Mod 6.

The cradle difTfers from previous ones in five
major respects: including the mounting of two
guns; the attachment of a portion of the trigger
mechanism to the rear of the eradle; the at-
taching of the shoulder rests to the cradle; the
method of attaching the cam limit stop mech-
anism 1o the cradle; and the size and shape of
the cartridee bag and its method of attachment
to the pun mount,

The guns are mounted in the cradle side by
aide, with their barrel bore axes located. verti-
cally on the center line of the trunnion pins.
The puns are spaced 614 inches apart, each gun
being 344 inches out from the center of the car-
riape pivot. The pun ways machined in the
cradle are parallel within the limits of manu-
facturing praclice, so that the guns fire paral-
lel, The gun-securing-bolt parts are the same as
used in previous mountz and hold the guns in
the cradle in the same manner.

The trigrer parts and firing mechanisam are
covered in detail in Chapter 4 under Shoulder
Rests and Handle Bars Mk 8 Mod 0. Certain
parts of the firing mechanism are attached to
the rear end of the eradle and actuate the two
breech-casing triggers. These {rigger parts are
actuated by the handle-bar trigger through an
idler lever. They are connected to the guns by
apap links, which allow speedy uncoupling of
the parts if it is necessary to remove one of
the guns from the mount. Either gun can be
removed from the eradle without disturbing the
other gun, To remove a gun, it is only neces-
zary to unsnap the two trigger links, flip the
trigger yoke Lo the rear and down, withdraw
the pun securing bolt, slide the gun to the rear,
and lift it from the cradle.

The shoulder rests and handle bars are de-
seribed in detail in Chapter 4. These parts are
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carried on the cradle of the {win mounts instead
of on the breech casing ag on older mounts.

Machined bosses and tapped holes are pro-
vided on the under side of the cradle for attach-
ing the handle bars. A pair of bosses on the
rear ouler corners of the cradle are machined
to fit the shoulder-rest frame brackets.

The cam lmit stop rear rod is attached to the
cradle below the left trunnion pin. A slot is ma-
chined in the under side of the cradle, and the
rear end of the rod enters into the slot and is
retained there by a pin. The pin is retained in
its hole in the cradle by a drive pin. A pressure
oiler to lubricate the bearing joint is fitted

in & hole om the under side of the cradle.

A single large cartridge bag, having a ca-
pacity of 840 empty cartridge cazes (14 maga-
zines), 1s carried under the cradle. The flaps at
the bottom of the bag for emplying the bag are
considerably larger than those on bags on single
gun mounts. The bag is fastened to the cradle
and carriage with two straight pivet bolts.
These bolta are retained by washers and cotter
pins at both ends. Two cartridge weight bands
and two pairs of cheek plates puide the empty
cartridge cases from the guns into the bag.
The cheek plates are fastened to the eradle with
self-locking screws.

LUBRICATION

GENERAL LUBRICATION

RHoutine lubrieation of the gun mount and
guns should be carried out as specified on Lubri-
calion Chart—Fig. 9, Tor surface vessel installa-
tions and on Lubrication Chart—Fig. 10, for
submarine installations.

STAND LUBRICATION

The pivol bearing surfaces in the stand are
lubricated by three pressure oilers. One of theae
oilers is in the recess in the top of the pivet
under the rubber pivet cover, and lubricates
the pivot thrust bearings. The other two oilers
lubricate the pivol side-bearing surfaces. One
oiler is in the side of the pivot housing, located
between the ends of the cam plates, and the
other is on the side of the stand sleeve, just
above the bottom of the sleeve. After initial
greasing at the time of mount assembly, lubri-
cation at each of the three oilerz is done with
prease gun (299832-1), using bearing grease
05-1350, The pivot should be rotated while it is
being lubricated. The foregoing procedure is
to be followed for all mounts, whether equipped
with plain or ball-type thrust bearings.

Coat the edge of the cam plates and the
roller with bearing grease (02-1350 to prevent
corrosion. Painting this surface is not satis-
factory, because the paint will secale off on
account of the high pressures between the cam
plates and the follower roller.

CARRIAGE LUBRICATION

Ten pressure oilers are located on the car-
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riage and cam limit stop parts. There is an
oiler on the oulside of each trunnion arm just
forward of the cradle spiral spring case; one
al the cradle lock lever; one at the carriape
lock lever; one on the carriape boss that car-
ries the cam limit stop lever; two on the cam
limit stop lever; and three on the cam limit
stop idler lever. Each of these points should
be lubricated with several strokes of prease gpun
(299832-1), using bearing grease 0S-1350.
Work each bearing while it iz being lubricated.

The cocking-bar axis pins and the eradle and
carriage lock-lever axis pins should be oiled
wilh light prezervative oil 08-1362. The rubber
bellows must be partially removed to gain access
to the lock-lever axis pins.

CRADLE LUERICATION

The gun-securing bolts and two bearings of
the cradle trigger linkage are fitted with pres-
sure oilers. The axis pin which attaches the
cam limit stop rear rod to the cradle is also
fitted with a pressure oiler, located on the
under side of the eradle in line with the
axis bolt., Lubricate each of these points with
bearving prease 03-1350, using pgrease gun
(299832-1). The other bearing points of the
cradle trigger linkage should be ciled with light
preservative oil 03-1362,

The cartridge weight-band pivots and the
cartridge-bag support hinges and frame hinges
should be oiled sparingly with light preserva-
tive oil 05-1362.
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MOUNT MK 24 AND MODS—OPERATION

OPERATION

CARRIAGE LOCK

The carriage lock allows the pun mount to be
secured in train at any one of sixteen posilions.
To lock the mount in train, 1ift up on the car-
riage-lock lever at the forward end of the car-
riage and turn the guns in train slightly until
the lever snaps up. This forees the carriage-
lock plunger into one of the holez in the pivot
votainer and locks the carriage. To unlock the
carriage, Torce the lock lever downward, there-
by withdrawing the lock plunger from the pivot
retainer, and the carriage is free to be trained.
The leck plunger will retain ils position, either
locked or unlocked, as it is engaged by a spring-
loaded detent ball.

CRADLE LOCK

The cradle lock secures the cradle atl eleva-
tions of 6, 30, or 85 degrees. To lock the cradle,
pull outward on the cradle-lock lever on the
right trunnion arm and elevate or depress the
eradle past the desired locking position. The
lock lever will snap oulward and force the cradle
lock plunger into a hole in the eradle, securing
the eradle, Freeing the cradle is done by fore-
ing the lock lever inward, to withdraw the lock
plunger. “This lock plunger iz also retained in
either the locked or the unlocked position by a
detent ball.

On guns equipped with a Gun Sighl Mk 14
Mod 6, never lock the cradle at elevations above
30 degrees for more than one or two minutes.
Leaving the guns at high elevations for longer
fimes may temporarily affect the operation of
the sight.

GUN-SECURING, BOLTS

The gun-securing bolts are normally kept in
engagement with the gun mechaniams by a
gpring inside each bolt. To disengage the bolt
from the gun, pull the knurled withdrawing
head downward, turning it slightly after it has
been completely withdrawn to loek it in the
withdrawn position. To engage the securing
bolt with the gun mechanism, turn the with-
drawing head until it unlocks and springs up-
ward into the gun. The bolt will zometimes

move upward until it strikes the bottom of the
breech casing but not into engagement with
the hole in the breech casing. When Lhe securing
boll is correcily engaged, the upper Aange of the
withdrawing head is within 1{; of an inch of the
cradle. Thiz should alwayz be checked before
firing a newly mounted gun.

Coat the pun-securing bolts and the holes in
the breech casings with bearing greasge (05-1350
when the guns are installed on the mount. This
will prevent corrosion or galling of the mating
surfaces.

COCKING BARS

Cocking the Guns. The cocking bars arve
lifted out of engagement with their clips and
allowed to fall down inside the trunmion arms.
Depress the guns until the cocking bars can
be hooked over the gun-cocking studs protrud-
ing from the barrel-spring cases. Push down
on the shoulder rests until the breech-bolt pawls
are heard to snap under the trigger parallelo-
gram, and then depress the guns to near the
horizontal. It is not necessary to uncouple the
cocking bars from the guns, as they will anto-
matically uneouple themselves and fall into
their elips as the guns are depressed. Caution—
Keep hands free as the cocking bars fall into
Ltheir clips.

The guns may be cocked one at a time by
one man, or the two guns may be cocked fo-
gether if two or more men elevate the guns.

Unecocking the Guns. The guns may be un-
cocked one at a time or both together. IL i3
firat neceszzary to remove the magazines, trip
the magazine catches 1o free the magazine
interlocks, and turn bolh safe/fire levers to
FIRE. The guns are elevated and the cocking
bars engaged with the gun-cocking studs. Keep
the puns elevated sufficiently o insure the cock-
ing bars being tight on the cocking studs, and
pull the trigger while bearing down on the
shoulder rest. After the guns run out to the
uncocked position, dizengage the cocking bars
from the cocking studs and replace them in the
cocking-bar clips. Lock the guns at the five-
degree or 30-degree elevation position.
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Breech-Block Stripping. To replace the cot-
ter, hammer axis boll, hammer, or striker pin,
withoul removing the gun from the cradle, pro-
ceed as follows, The gun to be worked on should
be uncocked, and the other gun may be cocked
or uncocked,

Operation
Number

1. Engage cocking bar with the gun, elevate
to five-degree elevation position, and lock there
with the cradle lock.

2. Cotter. Remove breech-bar securing-bolt
spring pins, securing bolts, and cotter. See
Iig. 11,

3. Breech-Casing Cap. Remove the breech-
casing cap as shown in Fig, 12 by turning it off
with the barrel seating ring spanner (2949814-
3). The breech-casing cap retaining catch must
be disengaged when the cap is first turned,

4. Breech Mass, Slide the breech mass to
the rear and remove it from the breech casing.
Any parts may be inspected or replaced as
required.

h. Assembly. Reverse the above procedure

. to assemble the parts back into the gun. The

yun may be returned to the uncocked position,
or it may be run back into the cocked position
after all parts are azsembled,

STRIFPING

The stripping of the Gun Mounts Mk 24 and
Maods is not a diffieult job, but to prevent dam-
aye to the parts and injury to the personnel the
stripping procedure should be followed in the
order given below.

After the puns have been removed from the
cradle, extreme cure should be taken when un-
locking the c¢radle at the five-degree or 30-
degree elevation positions. The cradle springs
and the weight of the cradle will cause the rear
of the eradle to spring down violently. It is best
to have one man hold up on the shoulder rests
while a second man disengages the cradle lock.

For location of paris by part number, refer
to Plate 2—Sectional Details of Gun BMounl—
at the end of this pamphlet. For converting Bu-
real of Ordnance part numbers to OKE part
numhbers, in order {o find parts stocked under
OFE numbers for oldér mounts, refer Lo Parts
List or Numerical Index at the rear of this pam-
phlet, or to Crosa Index List of Part Numbers
on page 201 of OP 909 (March 1943 issue) or on
page 215 of OP 911 (March 1943 issue). Tt
should be noted that some parts do not have
an OE part number, and are identified only
by Buieau of Ordnance part numbers.

Operation
Number

I. Sighi. If a Sight Mk 4 and Mods is in-
stalled, remove il by loosening the three clamp-
ing screws with a sight wrench (367711-1).
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The center serew must be backed out five or
six lurns and pushed to the left until the stop
picee is disengaged from the noteh in the breech
casing. Slide the sight back toward the trigger
cover and lift it off the gun. See Operation 6
for removal of Gun Sight I‘-’[I-L.lil Mods 2 or 6.

2, Magazine and Guns. Lock the guns and
cradle in the five-degree elevation position; un-
ship the magazines; trip the magazine catches
down to free the inlerlock mechanisms; uncock
the guns; unsnap the two trigger links; turn
the trigger yoke to the rear and down; pull
down the pun-securing-bolt withdrawing heads
(209794-2) to disengage the securing bolts
{209794-1) from the breech casing, and slide
the gunsg to the rear and remove them from
the cradle.

3. Carlridge Bag. ERemove the cotter pins
(12-2-48-825) and flat washers (299957-6) {rom
the cartridge-bag bolts (482546), and remove
the bolts and cartridee bag and frame asgembly
(492491).

4. Cradle Springs. Elevate the cradle to the
85.degree position and lock there with the
cradle lock. The cradle springs and the weight
of the cradle will cause the rear of the cradle
to spring down violently. Handle with care.
Remove cradle spring housing nut cotter pins
(367676-6), nuts (367701-2), and washers
(367701-3), using wrench (299831-1). Remove
the cradle spring and housing assemblies
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Figure 11.
Retained by Cocking Bar—Cotter and
Securing Belts Removed from Gun,

Barrel Springs and Breech Bars

(454129—R.H. and 454130—L.H.) using cradle
spring  housing  spanner (367543-1). These
spring and housing assemblies are under load
when engaged with the covers, Keep hands clear
of the serrated edges. Note thal the springs
are heavier than those used on single mounts,

To strip the eradle spring and housing assem-
blies, remove Lhe spring locating  screws
(200795-4) and lock washers (209797-5). Re-
move Lhe springs (487478) from the housing
azsemblies (299708), The spring housing bush-
ing (299796-2) is pressed in the housing and
should not be removed unless il is desired to
replace the bushing,

5. Weight Bands. Remove the weight-band
pivol nuts (299200-3) and coller pins (12-2-48-
212). Remove the pivot bolls (299200-2) and
weirht band azzemblies (259799 —Fabric Band
or S6T776-1—Steel Band)., Lower the cradle
and lock it at the five-degree elevation position.

6. Sight. If & Gun Sight Mk 14 Mods 2 or 6
is installed, remove it according to the following
procedure. Disconnect and cap or plug all hose
connections, Dhsconnect the electrical cables.
Remove the rubber manifold grommet (482544)
from the manifold by pulling on the hoses and
eable, Remove the hoses and cable from the
manifold. Remove the power unit bracket from
the adapters on the shields as an assembly with
ithe power unit. Do not remove the power unit
from the brackel unless necessary for further
repair work on the power unil., Remove the
mght unit from the sight brackel, with its siide
rods, springs, and nuts, Do not remove the
sirhl bracket from the eradle unless either the
sight bracket or the eradle will be replaced. The

gight bracket has been boresighted to match
the eradie and will have to be boresighted again
if it is loosened or removed from the cradle, If
the bracket must be removed, remove the four
nuls (482523) and bolts (482501), and remove
the bracket (492490},

Remove the hose manifold assembly (£54144)
from the carriage by removing the left lower
rear shield bolt (299813-2), nut (299813.3) and
lock washer (299932-3), and the manifold to
carriage screw (482514).

7. Shields. Remove the four bolls (299813-
4} and nuts (299813-5) which hold the shield
strap to the shields, and remove the sirap
(455387).

Remove the eight bolts (299813-2), nuts
(299813-3), and lock washers (209932-3} which
hold the shield brackets to the carriage, and
remove Lhe shield and bracket assemblies
(367728-1—R.H. and 367728-2—L.1.) from the
mount,

If complete stripping of the shields is re-
guirad, remove the eight bolts (299813-6) and
nuts (299813-5) which hold the shield brackets
(367729-1—L.H. and 367729-2—R.H.) to the
shield plates (375781-1—R.H. and 370781-2—

Figqure 12. Tripping Cap-Retaining Catch and
Removing Breech-Casing Cap.
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L,]—I_]. If the shields are fitted with sight power-
unit adapter plates, remove the adapler plate
assemblies (454135—R.H, and 454136—L.H.)
by removing the four nuts (299813-3) and two
bolts (482543) which secure the two adapters
{o the shields and shield brackets. See Figs.
34, 36 and 38.

8. Shoulder Rests. Remove the two nuis
{482524) and flat washers (299888-5) which re-
tain the shoulder-rest brackets in the cradle,
Remove Lthe shoulder rests from the cradle, Lap-
ping the mount if necessary. Care must be taken
to see that the shoulder-rest locating keys
(482531) are not lost out of the shoulder-rest
brackets when they are removed from the
cradle.

For stripping procedure on the shoulder rest
asgcmblies, see Chaptler 4.

9. Handle Bars. Turn the cradle trigger yoke
to the rear and downward, and remove the trig-
per idler-lever-to-link pin (482496) which is
exposed Trom behind the pickup lever (482494).
Femove the four screws (482518—front and
482519—rear) which held ihe handle bar as-
semblies (492477—.H. and 492478—R.11.) to
Lhe cradle, See Fig, 16,

For siripping procedure on Lthe trigger mech-
anism on the left handle bar, see Chapler 4.

10, Cradle., Insert a pin punch in the hole
in the bottom of the cradle for the rear stop-rod
pin retaining pin (482527) and drive the pin
up out of the cradle. Kemove the rear stop-rod
pin assembly  (482472) from its hole in the
cradle to disconnect the rear stop rod (454128)
[rom Lthe cradle. See Figs. 8 and 14.

Elevate the cradle to the 85-degree posilion
and lock there with the eradle lock, Support the
eradle and drive the two eradle trunnion pivot
pins (299798-1), with their keys (299798-4),
imward and remove the pins from the holes.
Unlock the cradle lock and remove the eradle
from the carviage. Do oot remove the kevs
(200T9%8-4) Trom the trunnion pins, anless one
of the pieces is to be replaced, as the keys are
press-fitted into the pins. Attempts to remove
them may resull in damage to the parts,

If it is necessary to strip the eradle assembly,

the following steps cover the operations for
each unit.
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Gun Securing Bolts. Remove the two pres-
sure oilers (299932) from the gun-securing-bolt
bosses. Drive oul Lhe gun-securing-bolt with-
drawing-head ping (299794-5) and remove the
withdrawing heads (299794-2). The gun-secur-
ing bolts (299794-1) and their springs (299794-
3) ean now be removed, Drive the gun-securing-
bolt pins (299794-4) out of the securing bolts,

Trigger Mechanism, See Fig, 16, Remove
the two pressure oilers (299932) from the trig-
ger yoke and cradle. Hemove the coller pin
(367676-2) from ihe trigger-yoke axis pin
(482507 and slide the axis pin out of the yoke
and cradle. Hemove the snap ring (299665-4)
and washer {(482495) from the inner end of the
trigper lever and voke shaft assembly (482402),
using pliers (299818-5) from the gun-teol roll,
and slide the lever and shaft assembly out of the
yoke and eradle and remove the trigger yoke
assembly (454153) from the cradle. Remove
the trigeer idler lever {(454132) from the shaft
assembly. Do nol attempt to streip the trigger
lever and yole shafl azsembly (482492) into its
component  parts, trigger yoke-shafl lever
(482494) and yoke shaft (482493). These parls
are fitted together al a definite angle when man-
ufactured and are gserviced as an assembly. Push
oul the trigeer link-pin retainers (482506) and
remove Lhe trigger link pins (432502) and the
two trigger link assemblies (482503) from the
triprer voke (487482). Do not attempt to strip
the trigrer link assemblies, as they are serviced
a5 an assembly,

Cheek Plates. Turn the eradle over and re-
move the sixteen cheek-plate serews (482516)
and four cheek plates (487475). Remove the
preszure oiler (200932) from the cam limit stop
rod axiz pin boss,

The cradle (492484-1) i3 now in a completely
stripped condition, unless it is fitted with a
brackel for the Gun Sight Mk 14 Mods 2 or 6,
which piece should not be removed, as pointed
cut nnder Operation 6.

11. Pivol Retainer. See Fig, 13, Unscrew
and remove the pivot-retainer lock-serew covet
plug (2000659-3) from the base of Lthe carriage.
Unlock the carriage lock and turn the carriage
until the pivol-retainer lock serew is exposed
by the hole in the carriage. The position of the
lock screw is indicated by an arrow on the stand
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below the carriape, Unscrew the lock screw
(299962-2) and remove it from the carriage,
Lock the carriage lock by litting up on the lock
lever and turning the carriage until the lock
plunger snaps inte a hole in the pivet retainer,
Turn the carriage counter-clockwise, as viewed
from above, until the pivol retainer iz un-
serewed from its mating threads in the pivot
housing, About 13 turns are required complete-
Iy to disengage 1he Lhreads,

12, Carriage. Eemove the rubber pivet cover

(290946-2), and remove the eight carriage-to- .

pivot screws (299946-1). Turn the carriage so
that the cam limit stop lever (492474) iz at a
low point in the cam plates, and lift off the ear-
riage. Note. If the cams have never been pro-
filed and are still in the blank form, it is neces-
sary to remove one of them to get the carriape
off. If it is necessary to tap the bottom of the
carriage to break it loose from the pivot, replace
two of the carriage-to-pivol serews and thread
them into the pivot several turns, to prevent
the carriage from falling off the stand.

If it is neceszary to strip the carriage as-
sembly, the following steps cover the opera-
tions for each unit.

Cocking Bars. Push the cocking-bar pivet-
pin washer (482500} into the ecounterbore in
the carriage until the pivel-pin retaining pin
(4B2492) can be removed from the pivot pin.
Remove each retaining pin, and remove the
cocking bars (455385 —R.H. and 455386—1..H.)
and pivol pinz (482497). Remove the washers
and the pivot-pin springs (432499) from the
carriage, HRemove the cocking-bar clips
(454132) by removing the two screws (482533)
which heold each clip to the carriage.

Cradle Lock, Remove the oiler (299932),
detent ball spring (299968-2), and detent
ball (299966-2) from ihe bottom of the ear-
riage arm at the cradle lock, Remove the
rubber lock lever seal (209968-3), the two
gerews (482517) which hold the lock lever hous-
ing to the carriage, and the loek lever housing
assembly (482489}, Drive the lever axis pin
(209966-4) out of the lock lever housing
(487480} and remove the lock lever (290966-2),
the two lever spacers (299969-2) and the lock
plunger (299945.5).

Carriage Lock. See Fig. 18, Remove the

pressure oiler (299932), the detent-ball spring
(2909968-2), and the detent ball (299966-3) from
the carriage, below the lock lever. Remove the
rubber lock-lever seal (299968-3) and the set
serew  (482491) which holds the lock-lever
housing to the carriage: and remove the lock-
lever housing assembly (482490). The carriage
lock plunger {299966-1) can now be pulled out
of its hole in the carriage, from the bottom
side of the carriage. Do not remove the lock-
lever hale plug (299966-5) from the carriage
unless it is desired to replace the plug. Drive
the lever axis pin (299966-4) out of the car-
riage lock-lever housing (454131) and remove
the lock lever (209966-2) and the two lever
spacers (299969-2). '

Cradle Spring-Housing Covers. Remove the
four screws  (299783-7T0 and lock washers
(200791-9) which hold the cradle spring-hous-
ing covers (299788-2) . lhe carriage and re-
move the covers. Remove the pressure oilers
(2994932) from the ouiside of each trunnioen arm
just forward of the spring-housing covers.

Cam Shield. Remove the cam shield (487477)
by removing the three screws (482017) which
hold the shield to the carriage. See Fig. 13.

Cam Limit Stop Parts. See Fig. 14. Remove
the retainer screw (4232516) and pin retainer
(482486) from the idler lever. It will be noted
that on some gun mounts the several pin re-
tainers are secured by a plain zerew and a lock
washer instead of by the s=elf-locking screw
(482516). Remove the itwo pin assemblies
(48247TH) Trom the idler lever., wilh the rear
stop rod (454128}, The pin assemblies are
made of axizs pin (482476) and pressure oiler
(299952}, If the cams have been machined to
control the guns on a particular vessel, do not
disassemble or loosen the front stop rod
(454127} or clevis lock nut (482522) from the
stop-rod clevis (454125) unless one of the pieces
iz to be replaced. If il is necessary to separate
these parts, loosen the clevis lock nut {482522)
and screw the front stop rod {(454127) out of
the clevis, Take care not to lose the stop-rod
ball out of the rod. Afler the rod has been re-
moved, turn the stop-rod hall (482480) eide-
wavs in its socket and remove it. Do not re-
move the hall-retainer groove pin (432525)
from the rod, Remove the refainer screw
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(482516) and bolt retainer (482483) from the
atop-rod clevis and remove the pin aszembly
(4832475) and sztop-rod clevis (4541256). Turn
the slop-rod hall (4B2480) sideways in its socket
and remove it. Remove the retainer screw
(482516) and boll retainer (482483) from the
stop-rod lever, Remove the roller shaft assem-
bly (482481) and roller (482484)., The shaft
assembly is composed of a shaft (482482) and
an oiler (299932). Remove the lever screw
(482520 and washer (482485), and remove the
cam stop lever (492474) from the carriage. Do
not  remove the ball-retainer groove pin
{482525) from the lever. Remove the pressore
niler (299932) from the lever boss on the front
of the carringe. Turn the carriage upside down;
drive oul the idler-lever axis-bolt retainer pin
(482528) : remove the idler-lever bolt assembly
(482477} and remove the stop-rod idler lever
(4874767, The bolt assembly iz composzed of a
bolt (4824T8) and a pressure oller (299932),

Carriage Packing. Do not remove the car-
riage packing or packing retainer if it is not
necessary to do so. If the carriage packing
(209966-6) is damaged, it should be removed by
pulling 1t out of 1ts retainer. If the packing re-
tainer (487481) is damaged, the retainer and
packing must both be removed. This leaves the
carriage (492480-1) in a stripped condition,

13. Pivol Relainer. Remove the pivol retain-
er (299963-1) from the top of the stand, and
then remove the pivot thrust upper bearings
(299962-3).

14. Pivol. Screw a pair of ring bolts or olher
screws in the top of the pivot and lift the pivot

(365905-1) out of the pivol housing. If neces-
sary for replacement or cleaning, remove the
pressure oiler (209932) from the top of the
pivot,

15. Pivol Housing, Remove the pivol thrust
lower bearing, whether plain bearing or ball
bearing type (299962-3—plain  bearing or
482488 —ball bearing), from the pivot housing.
Hemove the cam plates (48T472—R.H. and
487473 L. H.}) by removing the eight screws
(4824T79) which hold the cam plates to the pivot

~housing. Fach blank is dowelled to the pivot

housing with a dowel (482616) which is pressed
into a hole in the pivet housing. It may he
necessary to pry slightly on the eam blanks to
loosen them from the dowels, Remove the draw-
stud nut (12-Z£-9-245) and lock waszsher (3676T76-
5) and remove the draw stud (365905-3) from
the stand. Remove the two dowel screws
(367549-3) which lock the pivot housing
(492498—plain bearing or 49247h—ball bear-
ing) in the stand weldment and remove the
pivot housing, Remove the pipe plug (12-Z-
320-67) from ihe pivot housing cap. Remove
the six screws (12-F-46-221) and lock washers
(12-%-22-252) which hold the pivot-houzing ecap
(367549-2) and pasket (367549-1) on the bot-
tom of the housing, and remove the pressure
oiler (299932) from the shoulder on the hous-
ing. The cam dowels (482616) can not be re-
moved from the pivet housing without damag-
ing them.

16. Stand Weldment. Bemove the pressure
oiler (299932} from the sleeve of the weldment,
leaving the stand weldment (367726-1) in a
stripped condition.

ASSEMBLY

These instructions for assembling the Gun
Mounts Mk 24 and Mods cover the complete
asgembly, atarting with all serviceable units
completely stripped. The instructions should be
followed in the order given, to facilitate the
operation and to prevent damage Lo the parts
or injury to the personnel. Assembly procedore
for the handle-bar irigger parts is covered
in Chapter 4.

Care musi be exercised to see that all dirt,
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moisiure, or foreign matier is removed from the
parls as they are installed, and particularly
from machined surfaces.

For location of paris by part number, refer
to Plate 2—Sectional Details of Gun Mount—
at the end of this pamphlet. For converting Bu-
reanl of Ordnance part numbers fo O part
numbers, in order to find partz stocked under
O numbers for older mounts, refer to Parls
List or Numerical Index at the rear of this
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pamphlet, or to Cross Index List of Part Num-
bers on page 201 of OFP 909 (March 1943 izsue)
or on page 215 of O 911 (March 1943 issue).
It should be noted that some parts do not have
an OF part number, and are identified only by
Bureau of Ordnance part numbers,

Adjustment of the pivot retainer, and conse-
gquent pivot thrust bedring adjustment, is of
extreme importance to azsure smooth, easy
training of the gun mount. This is covered
under Operation 4 for both plain-tyvpe thrust
bearing and  ball-type  thrust bearing  gun
monls,

ﬂperuiian
Mumber

I. Pivot Housing. See Fig. 13, Assemble the
pivot-housing  ecap (367549-2) and pasket
(2675349-1) on the pivot housing (492498 —plain
bearing type or 492475—ball bearing type) with
six screws (12-2-46-221) and lock washers (12-
£-22-252). Coat the interior of the stand weld-
ment (367726-1) and the exterior of the pivot
houzing with bearing grease 02-1350, and place
the pivet housing in the weldment with the
draw stud notches of the two pieces in align-
ment, Install and stake in place the two dowel
serews (367549-3) holding the housing in the
weldment. Coat the draw stud (365905-3) wilh
grease O5-1350 and install it in the stand and
secure with lock washer (3687676-5) and nut
(12-Z-0-245). Do not tighten the nutl excessive-
ly as the pivol housing may be distorted. If the
cam dowels (482616) were removed, drive a pair
of dowels info the reamed holes in the pivot
housing. Assemble the cam plates (487472—
R.H. and 487473—L.H.) on the pivot housing
over the cam dowels and secure with eipht
serews (452479). Wole. If the cams have nover
been machined and are still in the blank form,
leave one of them off in order to have clearance
to install the carviage in a laler operation, In-
stall a pressure oiler (299932} in the stand
slecve and in the pivet housing. The male
threads should be coated with white lead or
other sealer.

2. Pivot Thgust Lower Bearing. Clean the
inside of the pivol houzing and coat with bear-
ingr greaze 08-15350. The lower thrust bearing
13 a ball bearing in Stands Mk 7 Mods 21, 22,

and 23, It is a babbitt-faced steel bearing in
Slands Mk 7 Mods 12, 13, and 14, See page 21
for further description.

It Ball Bearing. Wash the ball bearing
(482428} in clean kerosene, oleum spirvits, or
Mo, 1 fue] 0il in a clean container; dry the bear-
mg and immediately pack it with bearing grease
(33-1350. Place the bearing in the zeat of the
pivet housing, Either race may be up, as they
are interchangreable.

If Babbitt Bearing. Clean and coat two thrust
bearing halves (299962-3) with bearing grease
05-1350, and place them in the bearing seat of
the pivot housing with the babbilted sides up
and their locating lugs entered into the locating
notches in the pivol housing,

4. Pivol and Pivet Upper Thrust Bearing.
Clean the pivot (365905-1); coat it with grease
05-1350; and place it in the pivoet housing.
Grease the pivot thrust upper bearing halves
(299962-3) with grease 05-1350 and place them
in the pivol housing with the babbitled sides
down and their locating lugs in the locating
notches, Install the pivot-housing-cap pipe plug
(12-Z-329-57) In the pivot housing cap. The
thread of the pipe plug should be coated with
white lead or other sealer.

4. Pivel Retainer. Place the pivot retainer
(299963-1), with its flat 6ld-inch diameter
bearing surface down, in the pivot housing and
screw it inte its mating threads as far as it
will go, using a YG-inch dowel in one of Lhe
holes as a driver. The foree required to turn
the pivol inereases when the retainer is screwed
down tight. Check the pivel turning effort to
make certain that the retainer is tight, and
then back the retainer out at least one hole, but
not more than two holes, until one of the hoeles
is in line with Lhe indicating arrow on Lthe out-
side of the stand which shows the location of
the lock-screw hole in the pivet housing., In-
stall the lock screw (299962-2) and tighten it
spcurely. Screw g pressure oiler (299932) into
the tapped hole in the top of the pivol. The
male thread should be coated with white lead
or other sealer,

8. Carriage. Place the stop-rod idler lever
(487476), with itz tapped hele for the bolt-
retainer plate facing out, in line with the
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Figure 13. Exploded Cuf-Away View of Gun Mount Mk 24 Mod 5.
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reamed hole on the lefl side of the carrviage
(492480-1), and insert the idler-lever bolt as-
sembly (432477) through the two pieces until
the groove-pin hole in the carriage lines up with
the hole in the shaft assembly, and drive in the
idler-lever axis-boll retainer pin (482528). The
idler-lever bolt assembly consistz of a holl
(482478) and a pressure oiler (299952%, Turn
the carriage over and install the packing re-
tainer (487481 and stake it in place. Paint Lthe
ingide of the retainer with shellac and fit the
packing (299866-6) inle the retainer and
smooth it out inte the retainer uniformly all
the way around. Attach the cam shield (487477)
Lo the carriage with three serews (482517). As-
semble the cam stop lever (492474) on Lhe car-
riage and secure with lever serew (422520)
and washer (482485), Inslall lock-plunger hole
plug (299966-5) in the top of the plunger hole,
with the hollow side of the pluy down. Strike
the cenier of the plug with & hammer and drift
until a dimple is formed and the plup secured
in the hole. Assemble the carriage lock lever
(290066-2) and two lever spacers (299959.2)
into carriage lock-lever housing (454131} and
secure by driving in lever axiz pin (299966.-4).
Stake the pin in place at both ends. Dip the
carriage lock plunger (299966-1) in light pre-
seryvalive oil O5-1362 and slide it into its haole
from the bottom of the carriape. with the
prooved end of the plunger entering into the
hole first. Enter the earriage lock-lover housing
assembly (482490) into its hole in the carriage
and engage the end of the lever with the noteh
in the end of the lock plunger. Secure the hous-
ing assembly in the carriage by installing and
tightening =et screw (482491) in the carriape,

Saturale the carviage packing (299966-6)
with light preservalive oil O8-1362, and place
the carriage on the pivol and secure it with
eight carriage-to-pivol  screws  (20004G-1).
These screws should be tightened to 75 foot-
pounds torgque, uzing a torque wrench (299991-
2) and male socket (299992-2), If the torgue
wrench iz not available, tighten with a pull of
75 pounds on a wrench handle one foot long or
a8 pounds on a handle two feet long.

If one of the cam blanks (487472—R.H. or
4874T3—1.I1.) was left off the stand while per-
forming Operation 1, install it and secure with
four screws (4282479),

Cradle  Lock,  Assemble the cradle lock
plunger (209948-5), the cradle lock lever
(29996G6-2) and two lever spacers (299959-2)
into the cradle lock-lever housing (487480) and
secure by driving in lever axis pin (299966-4).
Slake the pin in place at both ends. 0dl the
plunger and axis pin with light preservative
oil 105-1362 and assemble this cradle lock-lever
housing assembly (482489) on the carviage, [as-
tening it with two serews [482517). Place a
detent ball (299966-3) and detent-ball spring
(2U90968-2) in the oil hole in the bottom of the
carriage arm under the cradle lock and secure
by screwing in a pressure oiler (299932), The
male thread should be coated with white lead or
other sealer,

Carviage Lock., Place a detent ball (299966-
A3) and detent-ball spring (299968-2) in the oil
hole under the carrviage lock lever and secure
by screwing in a pressure oiler (200932}, The
male thread should be coated with white lead
ar other zscaler.

Cradle-Spring Housing Covers. Scerew a pair
of pressure oilers (299932) into the eradle
lrunnion-pin oil holes on each carrizge arm.
The male threads should be coated with white
lead or other sealer. Assemble the two cradle-
spring housing covers (200788-2) on lthe car-
riage and secure each one with four screws
(2D0TEE-T) and lock washers (299791-9).

Cam Limit Stop Parts. See Fip. 14, If the
ball-retainer groove pin (482525) iz not in the
hole in the end of the cam limit stop lever
(492474}, drive a new one inlo 1the hole in the
end of the cam stop lever until its outer end is
flush with the lever and the inner end protrudes
14 1nch into the ball sockef. Place a stop-rod
ball (482480) in the sockel so that its locating
hole is engaged with the retainer pin, and turn
the ball sideways so that its main hole is ex-
posed. Align the stop-rod clevis (454125) with
the lever ball and insert a stop-rod pin assembly
(482475), securing the pin assembly with a pin
retainer (432483%) and retainer serew (A82516).
It will be noted that on some gun mounts the
several pin relainers are secured by a plain
serew and a lock washer instead of by the self-
locking screw (482516). The clevia should be
positioned with the retainer on the lower gide
to keep water from entering into the lubrication

35



20-mm ASSEMBLIES

OP 1439

402474
432525
482520
482485
482482
299932
452484
482483
482516
10, AB24350
11, 482476
12. 299932
13. 454125
14, 482483
15. 482516
16. 482522
17, 454127
18. 48252b

WS T

Figure 14. Exploded View of Cam Limit Step Mechanism.

Lever—oeam limit stop.,
Pin—cam limit stop ball.
Serew—catm limit stop lever,
Washer—cam limit stop lever.
Shaft—ceam limit stop roller,
Oiler—pressure.

Roller—eam limit stop.

Retainer—cam limit stop shaft.

Serew—shaft retainer,
Ball—ecam limit stop rod.
Pin—eam limit stop rod.
Oiler—pressure.

Clevis—eam limit stop rod.
Retainer—cam limit stop pin.
Serew—mpin retainer.
MNut—clevia lock,

Rod—cam limit ‘stup—f';'ﬂnt-
Pin—cam limit stop ball,

18

20.
21.
23,
23,
2.
25.
26.
27.
28.

29.
30
31.

a2,
aa.

. 4RZ2480
482476
209932
482476
200052
432486
482516
482478
2004552
482528

487476
454128
482472

432527

42480

Ball—cam limit stop rod.
Pin—eam limit stop rod.
CHlgr—pressure.

Pin—cam limit stop rod.
Oiler-—pressure,

Retainer—eam limit stop rod pin.
Serew—rpin retainer,
Shaft—cam limit stop idler lever,
Oiler—pressure.

Pin—eam limit stop idler lever
shaflt.

Lever—ueam limit stop rod idler.
Rode——eam limit stop—rear.

Pin Aszsembly—ecam limit rear
stop rod,

Pin—cam limit rear stop rod pin.
1 Carriage.
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fitting, {(These parts ave shown with the ye-
tainer on top in Fig! 14 only to make the picture
clearer.] The stop-rod pin aszembly 18 made of
a stop-rod pin (482476) and an oiler (209932).
If the ball-retainer groove pin (482525) 15 not
in the hole in the end of the front stop rod
{454127), drive a new one in until it is flush
with the rod and the inner end protrudes 55,
inch into the ball socket. Thread the clevis lock
nutl (482522) onto the front stop rod and screw
the stop rod into the clevis., Place a stop-rod
ball {422480) in the socket so Lhat ils locating
hole is engaged with the retainer pin, and turn
the hall sideways so that itz main hole is px-
posed.  Attach the front stop-rod assembly
(4824871 to the stop-rod idler lever, and also
attach one end of the rear 2lop rod (4564128) Lo
the idler lever, using a pair of stop-rod pin as-
somblies (AB2475). Thesze assemblies conzizt of
a stop-rod pin {(482476) and a pressure_oiler
(299932, Secure the pin assemblies with the
pin retainer (482486) and a retainer screw
(482516) threaded into the idler lever. Screw a
pressure oiler (299932) into the tapped hole an
the cam stop lever boss on the front of the car-
riage. Coal the thread of the oiler with white
lead or olher sealer.

Ciowcking Burs, Assemble ihe cocking bar
clips (454138) on the carriage wilth four screws
(482533). See Fip. 15 for their correct posi-
Lion, Assemble the cocking bars (455385—R.H.
and 4535886—I1..H.) on the carriage with the
pivot pins (482497). Place a cocking-bar pivot-
pin spring (482499) and washer (432500) on
each pivol pin, with the hollow gide of the
washer toward the end of the pivot pin. Com-
press the spring by forcing the washer intoe the
counterbore of the carriage arm and insert
a pivol-pin retaining pin (482498} in the hole
of each pivot pin, and allow the washer to snap
back and secure the retaining pin.

G. Cradle, Coat the pun-securing-bolt holes
in the cradle (492484-4) wilh bearing grease
(35-1350. Drive the gun-securing-boll pins
(200794-4) into the pun-securing bolts (299794-
1} until they protrude equally on both sides.
Place the gun-securing-boll springs (200794-3)
over the securing bolts and slide the bolts into
their holes in the eradle. Drive the securing-
Lol withdrawing heads (299794-2) onfo the
bolts and fasten them by driving in the with-
drawing-head pins (299794-5). Btake the ends
of each pin slichtly. Coat the threads of two

Figure 15. Correct Installation of
Cocking Bar Clips.
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pressure oilers (299932) with white lead or
other sealor and azzemble them into the secur-
ing-bolt bosses on the boltom of the cradle.

Assemble the four cheek plates (4B7475) on
the cradle with sixteen serews (AR2515). The
end of each plate having an extension on it goes
to the front. Coat the thread of an oiler
(200952) with white lead or other sealer and
serew it into the oil hole on the bottom of the
cradle at the cam limit stop rear rod pin hole
aft of the lefl Lrunnion pin hole,

Trunnion Pins. Drive the trunnion-pin keys
(299798-4) into the keyways of the two cradle
irunnien pivol pinz (299798-1). Coal the pins
and the pin holes of the carviage and cradle with
boaring grease O5-1350: alien the cradle and
carriage: and drive the trunnion pins through
the cradle and carriage holes,  Locking  the
cradle in the B35-degree elevation position with
the eradle lock while driving in the trunnion
ping will help to align the eradle. When fin-
ished, lock the cradle in the five-degree elevation
position with the cradle lock,

Cradie Trigger Linkage, See Fig. 16. Make
4 trigger-voke assembly (454133) by aszzem-
bling two trigger-link aszzemblics (482603) on a
trigper yole (487482), fastening them with a
pair of trigger link pins {482502) and link-pin
relainers (482506),  and serewing & pressure
oller (209932) into the tapped hole in the yoke,
after coating the oiler thread with white lead
or olher sealer. Assemble the yoke assembly
on the cradle by securing its right end with a
trigper-voke axis pin (482507) and cotter pin
(36T676-2). Place the trigeer idler lever
(4541327, with its flat contact side forward, on
the trigger lever and yoke shafl assembly
(4824492) and pass the lever and yoelke shaft
assembly through the cradle and yvoke assembly.
The lever and voke shafl assembly 12 furnizshed
as 8 unit assembly, [ts component parts are not
Turnished as spare parts. The voke assembly
ghould be in an erect position when the sgquare
end on the yoke shaft is entered into the
voke assembly, with the trigpeer lever pointing
down, Secure the voke shaft at its inner end
with a flat washer (4324%95) and a snap ring
(208665-4), using the pliers (289818-5) from
the pun-tool roll, Coal the thread of a pressure
oiler (299932} with white lead or other sealer
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andd =erew it into the yoke shafl oil hole on
the eradle,

7. Handle Bars. IFor assembly instructions
for the trigrer mechanism on the left handle
bar, see Chapler 4.

Assemble the two handle bar assemblies
(492477T—L.H. and 492478—R.H.) to the cradle
with four serews (482618—front and 482519—
rear). Turn the eradle-trigger yolke to the rear
and downward ; alipn the handle-bar trigger to
idler-lever link (482537) with the trigger idler
lever (454132) on the cradle and fasten the
two pieces Logether with an idler-lever-to-link
pin (482496). Return the trigger yvoke to its
erect position and the idler-lever-to-link pin is
prevented from coming out of its hole by the
trigger lever on the yoke shaft.

8. Shoulder Rests. For assembly instrue-
tiong for shoulder rests, see Chapter 4.

Place a shoulder-rest locating key (482531)
in each shoulder-rest bracket and assemble the
two  zhoulder rest and bracket azszemblies
{(492488—RK.H. and 4192489—1. . H.) to the cradle,
fastening them with a flal waszher (2998ERE-5)
and o nut (482524) at each shoulder-rest
bracket,

9. Shields. Fasten the shield brackets
(3677259-1—.H, and 367729-2—R.H.}) {o the
carriage with eight bolls (299813-2), nuis
(299213-3), and lock washers (299932-3). The
bolt heads are to be on the ingide of the carriage
armsa a8 shown in Fig, 15, Fasten the shield
plates (375781-1—R.H, and 375781-2—L.11.) to
the shield brackets with eight bolts (200813-6)
and nuts (E99813-5). The bolt heads should be
on the front side of the shield plates, The shield
plates must be installed with their hardened
faces to the front. These faces are so marked
and, also, the lower inner corner of the left
hand shield iz cut off diagonally. Fasten the
shield strap (4556387) on the back side of the
shields, with its hump up, with four bolls
(269813-4) and nuts (299813-5), The holt heads
should be on the front side of the shields.

See Chapter b for installation of the power-
unit adapter plates, sight bracket, and hose and
cable manifold of the Sight Adapter Equipment
Mk 2 Mod O for the Gun Sight Mk 14 Mods
2 or 6.




MOUNT MK 24 AMD MODS—ASSEMBLY

1. 454140 Trigger.

2. 482539 Pin—trigger axis.

3. 12-Z-48-821 Pin—cotter.

4, 482538 Pin—trigger to rod.

5. 454139 Rod—trigger.

6. 482521 Nut—clevis lock.

T. 432509 Clevis—trigger rod.

8. 482530 Pin—clovia.

4. 12-Z-48-811 Pin—cotter,

10. 454137 Lever—trigger intermediate.
11. 482525 Fin—groove.

12, 482534 Lever Assembly—-tirigger,
13, 269932 Oiler—pressure.

14, 482550 Pin—<clevis,

15. 12-Z-48-811 Fin-—colter,

16. 482537 Link—trigger o idler lever.
17. 482496 Pin—trigger idler lever to
link.

18, 454132 Lever—itrigger idler,
19. 482492 Lever and Shall Assyv—idler
and yole,
Figure 16. Exploded View of Trigger 90, 200939 Oiler—pressure.
Mechanism. 21. 487482 Yoke—trigger,
22, 482495 Washer—iyoke shaft.
23, 299665-4 Ring—yoke shaft snap.
24, 482507 Pin—trigger yoke axis.
25. 299932 Oiler—preszure,
26. 36THTH-2 Pin—cotter.
27. 482503 Link Assembly—irigger,
28. 4R2502 Fin—triprer hink.
29, 4282506 Retainer—trigger link pin.
30, 492484-1 Cradle,
31. 492479 Bar—handle—I..H.
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10. Weight Bands. Elevate the ceradle and
lock il in the 85-degree position. Assemble the
two weighl band assemblics (299799 —Fabric
Band or 367776-1—Steel Band) to the cheek
lates with the pivot bolts (299800-2), nuls
(299800-3), and cotler pins (12-Z-48-812). The
short end of each band at the welght end is
to be on the stand side of the weight, to keep
from hooking on cases in a Tull cartridge bag.
Depress the eradle and lock it in the five-degree
elevation posilion.

11. Cartridge Bag. Fasten the cartridge bag
and frame assembly (492491) to the carriage
and cradle with a pair of cartridpe-bag holts
(482546). Each bolt is retained by a pair of
washers (200957-6) and coller ping (12-Z-48-
B25).

12, Cradle Springs. Press a cradle-spring
housing bushing (299796-2) into each of the
cradle-spring housing assemblies (299793).
Place a cradle spring (487478) in each housing
as shown in Fig. 17 and secure the springs by
assembling the spring-locating screws (299795-
4) and lock washers (299797-3). Note that
these springs are heavier than those used on
single mounts,

Elevate the eradle and lock it at the 85-depree
position. Place the right-hand spring and hous-
ing assembly (454129) over the right hand
trunnion pin and secure it loosely wilh the
trunnion-pin  washer (367701-3) and nol
(36TT01-2). Place a cradle-spring housing span-
ner (367543-1) over the top of the spring hous-
ing and engage it with the spring-locating
serew. Turn the spring housing in a counter-
clockwise ‘direction {(as viewed from the righl

454130—L.H. 454129—R.H.
Figure 17. Cradle Spring and Housing
Assemblies.
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side of the gur mount) until tension is felt, and
then turn it in the same direction one full notch
further and cngage the spring housing with
the spring-housing cover in the firgt noteh that
will enguge. Tighten the trunnion pin nut,
using wrench (2998%1-1), and secure it with a
cotter pin (367676-6G).

Place the left-hand spring and housing assem-
bly (454130) over the left-hand trunnion pin
and secure it loosely with the trunnion-pin
wazher (367701-3) and nul (367701-2). Place a
cradle-spring housing spanner (367543-1) over
ithe top of the spring housing and engage it with
the spring-locating screw. Turn the spring
housing in a clockwise direction (as viewed
from the left side of the gun mount) until ten-
ston is fell, and then turn it in the same direc-
tion one full notech further and engape the
spring housing with the spring-housing cover
in the first nolch that will engage. Tighten the
trunnion-pin nut and secure it wilth a cotter
pin (367676-6).

Note. The installation of a Gun Sight Mk 14
Mods 2 or 6, or changing from ribbed barrels
to golid barrels, may require adjustment of the
cradle-gpring cases one or two noelches in either
direction to improve the balance of the guns.

Unlock the cradle lock; depress the cradle to
the five-degree elevation position ; and lock there
with the ¢radle lock. Handle wilh care. The
cradle springs and the weight of the cradle
will cause the rear of the cradle to spring dml.-n
violently if nol properly handled.

13, Guns., Withdraw and lock the gun-secur-
ing bolts, Ship the two guns (20-mm Mechan-
isms Mk 4 Mod 1) in the eradle and secure by
unlocking the pun-securing boltz and allowing
them to snap up into the breech-casing holes.

Note. The barrel-spring easing on the right-
hand gun musl be turned over, as covered in
Chapler 6 and shown in Fig. 18, (o gel its cock-
ing slud on the oulside of the pun, Turn the
eradle trigger yoke upward and forward and
snap the two trigger links (482503) oveér the
breech-caging triggers,

14. Handle-Bar Trigger-Rod  Adjusiment.
The length of the handle-bar rod (454139) and
its elevis (482509) should be adjusted so that
the handle-bar trigger (454140) will just touch
a 14 -inch spacer placed between the trigger and
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the handle bar grip, when the trigger is
squeczed as close to the handle bar grip as the
travel of the breach casing triggers (299698-6)
will allow. Tighten the clevis check nut

(482521) after the adjustment has been made.

15. Cam Limil Stop Clevis Adjustment. This
procedure is to be followed if the cam plates
have never been machined and are still in the
blank form. If the cam plates have been pro-
filed Lo control the guns on a particular vessel,
follow the procedure oullined under MAINTE-
NANCE on page 61.

Note. After this operation is completed, the
cam limit stop will not allow the cradle to be
depressed from the 85-degree elevation position.

a. Remove the guns from the mount.

b. Unlock the cradle and elevate and lock
it in ithe 85-degree position. Handle with care.
The eradle springs and the weight of the cradle
will eause the rear of the eradle lo spring down
violently if not properly handled.

c. Assemble the cam limit stop roller
(482484), the roller shaft assembly (482481),
which 18 composed of a shaft (482482) and an
piler (299932), the shaft retainer (482483), and
a retainer screw (482516) in the cam limit stop
lever. See Fig. 14.

d. Remove the front stop-rod-to-idler-lever
pin assembly (482475).

e. Line up the rear end of the rear stop
rod (454128) with its axis-pin hele in the
cradle and insert the rear stop rod pin assembly
(482472) through the two picces until the
groove-pin hole in the cradle lines up with the
groove-pin hole in the pin assembly and drive
in the stop-rod-pin retainer pin (482527). The
stop rod pin assembly consists of a pin (482473)
and a threaded plug (482474), permanenily fas-
tened together.

f. The length of the front stop rod
(454127) and the stop-rod clevis (454125)
should be adjusted, by screwing the rod in or
out of the clevis, so that when the front stop-
rod-to-idler-lever pin assembly (482475) is re-
placed, the cam rollér will be firmly bearing on,
or with not more than 002 inches clearance
from the cam blanks, with the cradle locked
in the B5-degree elevation position.

B3385% O - 48 - &

Figure 18. Two Guns Mounted on Cradle.

g. Tighten the clevis lock nut (482522).

h. In no instance should the adjustment be
0 Light as to inlerfere with locking the cradle
at 85 degrees elevation.

16. Lock-l.ever Seals. Install the rubber
lock-lever seals (299968-3) on Lhe lock levers
and housings at the cradle and carriage locks.

17. Painling. Paint all new paris and louch
up all chipped or scratched painted surfaces
with gray paint in Accordance with specification
05-52, treatment No, 2, ocean gray color.

18. Lubrication. Grease all bearings fitted
with pressure oilers (299932) with bearing
grease 03-1350, using grease gun (299832-1).
There are 19 oilers on the gun mount. Coal the
cam rofler and the edges of the cams with bear-
ing grease 08-1350.

Coal all unpainted metal surfaces wilh rust
preventive compound NDS 52-C-18 grade 1.

19. Pivol Cover. Install the rubber pivot
cover (299946-2) on the top of the pivol.
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INSTALLATION

GENERAL INSTALLATION DATA

The mstallation of the Gun Mounts Mk 24
and Mods differs from that of other mounts in
several respects. The guns have a rate of fire
twice that of a gingle gun; go, if space allows,
it is suggested that two ammunition ready
lockers be installed per gun mount instead of
one. The magazines for the two guns are not the
same, the righl gun using Magazines Mk 4
Mod 0 (right hand) and the left gun using
Magazines Mk 5 Mod 0 (left hand). If twe
ready lockers are used, it is recommended that
e¢ach ready locker be filled with only one type
of magazine to prevent confusing the ammuni-
tion handlers and, further, that the ready locker
for the Magazines Mk 5 Mod 0 be marked with
the same identiflying gray zig zag as the mag-
azines.

The gun mount must be firmly secured to the
deck, as the shock of the cam limit stop stopping
the guns in train will shift the gun mount un-
less it is bolted down tightly. If the gun mount
is mounted on a foundation which is welded Lo
the deck, it iz recommended that the founda-
tion be kept as Jow as possible unless a gunner’s
platform is used. If a gunner's platform is used,
the height of the gun foundation above the
platform should be kept to a minimum. In gen-
eral, foundations of excessive heighl sericusly
limit the minimum elevation to which the gun
layer can depress the guns.

The bolt holes in the deck or foundation
should be laid out as shown on Fig. 19, with
one of the holes pointing direclly forward from
the center of the mount. Inspection of the gun
mount will show that there is only one bolt
hole in the base ring which is adjacent to a
foot cleat. The gun mount should be placed on
the deck with this bolt hole lined up with the
forward hole in the deck. With the mount so
installed, the pivot-housing draw stud will also
be on the forward side of the mount, This
method of orientation of the mount is in accord-
ance with the Working Circle Drawing.

PREPARATION OF CAM LIMIT STOP

The limit stop on this mount is a train and
depression cam limit stop, incorporated as an

integral part of the gun mount. The purpose
of the stop ix to prevent the guns from being
trained or depressed into any position that
would permit firing into the ship’s structure or
equipment. This restriction of the movement
of the puns s accomplished through the action
of a roller follower, mounied on the carriage,
engaging a disc cam mounted on a fixed parl of
the stand. The roller follower is connected by
a linkage to the cradle, to limit the minimum
depresszion of the cradle.

The profile of the cam is determined by the
degree of restricted movement of the guns, and
since the degree of restriction will vary for each
gun location, it is necessary to lay oul the cam
after the mount has been installed aboard the
ship.

Safely Limils. The Bureau of Ordnance in-
struclions for determining the limits for plot-

- ting stop cams are setl forth in NAVORD OCL

GE-43 of 7 April 1943, Pertinent material from
this leiter. with reference to the subject gun
mount, is quoted as follows:

“6. The policy of the Bureau of Ordnance in
regard to train and elevation limit stops
in general, whether of the pipe rail type
or the cam type, and as applied to all gun
mounls and turrets, regardless of caliber,
is outlined as follows:

{a) The funclion of these stops is to pre-
vent movement of the gun inlo a posi-
tion where its fire would endanger:
(1) any part of the fixed structure of
the ship (such as a deck house); or
(2) adjacent moveable equipment
(such as a crane or a gun mount) with
the latter in its position of least inter-
ference.

(b) In considering interferences caused by
olher moveable equipment, it is ob-
vious that wvaluable ares of fire
wotld be lost if the limit stops were sel
o exclude all possible interferences.
Therefore, in general, a limit stop is
intended lo prevent an interference
that cannot be avoided otherwise.
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492474
482525
482520
482435
482482
299932
452484
482483
482516
482480

. 482476
. 209932
. 464125
. 482483
. ABZL16
. 482522
. Aad12¥
. 482525

Figure 20. Exploded View of Cam Limit 5top Mechanism.

Lever—cam limit stop.
Pin—cam limit stop ball.
Serew—ceam limit stop lever,

Washer—cam limit stop lever.

Shaft—cam limit stop roller.
Oiler—pressure.
Roller—eam limit stop.

Retainer—ceam limit stop shaft.

Serew—shalt retainer,
Ball—eam limit stop rod.
Pin—cam limit stop rod.
Qiler—preszure,

Clevis—ecam limit stop rod.
Retainer—eam limit stop pin.
Serew—pin retainer,
Nul—~clevis lock.

Rod-—cam limit stop—Tfront.,
Pin—cam limit stop ball,

19.
20
21,
22,
23.
24.
25.
26,
27.
28.

23,
a0,
al.

32.
S

482480 Ball—cam limit stop rod.

482476 Pin—cam limit stop rod.

200082 |, Oiler—pressure,

482476 Pin——cam limit stop rod.

2094932 Oiler—pressure.

482486 Retainer—cam limit stop rod pin.

482516 +Screw—pin retainer,

482478 Shaft—eam limit stop idler lever.

209932  Oiller—pressure.,

482528  Pin—ocam limit stop idler lever
shafl.

487476 Lever—ecam limil stop rod idler.

454128 Rod—cam limit stop—rear.

482472  Pin Assembly—eam limit rear
stop rod,

482527  Pin—cam limit rear stop rod pin.

492480-1 Carriage,
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(c) Limit stops are not intended to pro-
tect adjacent personnel from blast.
An exception to this rule may exist if
the adjacent personnel (a director
crew, for example) are necessary for
the service of the gun. Generally
speaking, exposed persons will have to
leave their stations if a near-by gun
trains into a position where they would
be injured by blast,

(d) The adjustment or machining of limit
stops, which will determine the elfec-
tive limiting angles, is the responsi-
bility of the ship's force. As a general
rule, a stop should be set so that with
the gun in its limiting position, Lthe
axis of the bore of the gun will clear
the interfering object by at least one
caliber (for guns of 5" bore and
larger), or by at least five inches (for
guns smaller than 5v)."

A fixed safety clearance of five inches for
20-mm guns imposes objectionable limitations
on the heights of splinter bulwarks in many
instances, and, at the usual range of these bul-
warks, five inches is considered excessive for
a minimum clearance. Conversely, at maximum
existent ranges on some vessels, five inches is
considered inadequate. Therefore, in laying out
the cam profiles for the 20-mm Gun Mounts
Mk 24 and Mods, the minimum safety clearance
shall be an angular allowance of 10 mils, except
that at no range ghall the clearance be less than
twe inches, The 10-mil angle subtends two
inches of clearance at a range of approximately
17 feet, under which the two-inch clearance
becomes applicable, It is emphagized that these
clearances are all minimum wvalues and that
larger clearances are sometimes advisable, Op-
timum determination of a specific clearinee de-
pends on the conditions surrounding the par-
ticular gun, so an installation that has a mini-
mum of restricted area and yel provides ade-
quale safety for all contingencies will be the
result of exercising careful judgment in deter-
mining necessary safety clearances.

Laying Oul Cams. The gun mount is shipped
to the installing activity with the cam blanks
(48T472—R.H. and 487473—I1..H.) bolted and
dowelled in place on the stand. The cam limit

/454153 —SIGHT—LH.
A5 52 —SIGHT—RM

I676781

"-"-"F!El“-l':H/

487560 —SIGHT BOHT" A
454154 —CAM SCRIBER i

Figure 21. Tools for Seribing Cams.

stop will not allow the cradle to be depressed
from the 85-degree elevation position. Secure
the mount to the foundation, as shown in Fig.
19, and proceed with the following operations,
See Fig. 20 for part numbers and nomenclature
of the limit-stop  mechanism. See Fig. 21 for
tools used in laying out the cam blanks. The
general arrangement of the parts is shown in
Figs. 22 and 23.

Operation Number

1. Cradle Springs. Loosen both of the cradle-
spring housing nuts (367701-2) and slide the
cradle-spring housing assemblies (299798) out
on the trunmion pins until they are out of en-
gagement with the spring-housing covers. Do
this carefully, keeping hands c¢lear of (Lhe
toothed edges, as the housings are under spring
iension and will tend 1o rotale on becoming dis-
engaged. The cradle-spring housing spanner
(367543-1), located in the mount tool bag, will
facilitate this operation by providing the neces-
sary leverage against the spring tension.

2. Cradle Lock. If the cradle lock is not
locked, to hold the eradle in the 85-degree eleva-
tion position, lock it by pulling the lock lever
outwards.

3. Clevis Adjustment. With the cradle lacked
in the Bb-degree elevation position, the cam
roller should be firmly bearing on, or with not
more than 0.02 inch clearance from the cam
blanks. If the clearance between the roller and
the cam. blanks is in excess of the above toler-
ance, then it iz necessary to adjust the length
of the clevis (454125) on the front rod {454127).

45



20-mm ASSEMBLIES OP 1439

vt I".'I.'._-._ T

Figure 23. Cam Limit Stop Parts Mounted on Carriage.
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Do this by loosening the clevis lock nut
(482522), removing the pin retainer (482486)
with its screw (482516) from the idler lever,
and removing the stop-rod pin (482476). Tt will
be noted that on some gun mounts the several
retainers are secured by a plain screw and lock
washer instead of by the self-locking screw
(482516). Turn the front rod in the clevis one
half turn at a time until the stop-rod pin ean
be inserted through the front stop rod and idler
lever (487476) and still have correct roller-to-
ecam-blank adjustment. When correct adjust-
ment is obtained, secure by assembling the pin
retainer and retainer screw and tightening the
lock nut. Recheck the roller-to-cam-blank ad-
justment after the lock nut has been tightened.
In no instance should the adjusimenti be so
tight as to interfere with locking the cradle at
85 degrees elevation.

4, Cam Seriber. Hemove the pin retainer
(482483) and retainer screw (482516) from the
stop-rod eclevis (4541256) and remove the pin
(482476) which attaches the clevis to the eam
lever (4924%74). Swing the cam lever forward
and remove the roller-shaft retainer (482483)
and retainer screw (482516). Remove the roller
shalt (482482} and the roller (482484). Place
the cam limit stop scriber azsembly (454154),
loeated in the cam generating sight box
(482550, in the roller shaft lower hole in the
cam lever, with the seriber teeth pointing up-
ward. Connect the cam lever and the clevis by
replacing the pin, retainer, and relainer screw
which were removed. Release the cradle lock

and depress the cradle cautiously. If there is °

not sufficient clearance for the scriber teeth to
pass under the cam blanks when the cradle is
depressed, loogen the cam-lever retainer screw
(d82520) slightly and lower the cam lever in
the carriage to obtain the necessary clearance.
If the cam scriber is not available, the cam
blanks may be seribed with a long, curved awl
or needle. The breech face piece removing tool
(267516-3), found in the gun-teol roll, may be
uged for this purpose. The roller supporting
flanges of the cam lever are machined to a true
radius of 0.920 inches and can be used az a guide
for seribing the cam. This radius is 0.017 inches
less than the roller radius. the allowance heing
made for the diameter of the awl or needle, If
using this method of scribing, proceed with the

following steps exactly the same as when using
Lhe rerular seriber assembly, marking the cam
Ianks by scribing around the lever flange with
the awl,

5. Cam Generaling Sighils. Place the cam
generating sight assemblies (454152—R . H. and
454153—L.H.), located in the cam penerating
sight box (482550, in the respective gun slots
in the cradle and secure them by inserting the
attaching screws (482560) in the tapped holes
provided in the eradle. The serews are also lo-
cated in the sight hox. If the sights are acci-
dentally placed in the wrong pun slots in the
cradle, they will fit the slots but cannot be
secured, because the tapped holes are offset and
are in alignment only when the sights are cor-
rectly located. Do not tighten the screws with

more than light wrench pressure. See Fig. 24,

Figure 25. Training Mounf and Scribing Cams.
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Figure 26. Correct Training as seen through Cam Gencrating Sights.
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6. Seribing Cam Blanks, It will reguire one
man to train and elevate the mount, using the
handle bars or shoulder rests, while another
man is engagred in ighting. See Fig. 25, The
mount should be trained or elevated as neces-
sary to keep the center of the field of vision
through the sights (that is, the intevsection of
the cross wires) tangent to the ship's structure
or other obstruction to be eleared, but at a dis-
tance away from the obstruction equal to the

safety clearance determined in accordance with _

the last paragraph under SAFETY LIMITS on
page 43. See Fig. 26, The cross wirves in the
sights are eccentrically located in the sight
assemblies with relation to the lines of sight
parallel to the gun bores, in order to allow auto-
matically for projectile dizpersion and cam limit
stop deflection while sighting. It is only neces-
sary 1o maintain the optimum safety elearance
{measured at the obsiruction) when sightinge.

Caution. For vutside corners of obstructions,
the cam conftour thatl is p!ultf_jd' by these in-
structions will result in less safety clearance
than was actually sighted during (he scribing
operalion. In extreme cases, this decrease in
safely clearance may bhe sufficient actually to
permil firing into the obstruction. This condi-
tion is inherent in all roller-type cam limit stops
due {0 the manner in which the cam roller rolls
around a corner,

[t will, therefore, be necessary to provide ad-
ditional safety clearance at outside cornersz of
obstructions. The amount of additional clear-
ance to be provided depends upon the range,
elevation, and sharpness of the corner: and
varies from zero to 10 degrees when provided
in train.

Train the mount l.hmugh a full circle, stop-
ping every five degrees or less. At each stop,
depress or elevate the cradle until the elevation
is correct for that bearing as determined by the
sight observer. As each position is.determined,
the cam is seribed, This is done b§ a third man
Toreing the scriber up against the cam blanks
and rotaling scriber several turng to scribe a
circular mark on*the cam blanks. See Fig. 27.
He should use the 34-inch Allen-type wrench
(367676-1), localed in the mount tool bag
(367682-2), to turn the seriber. When scribing
at each position, the cam lever should be pulled
outward to take up any looseness in the linkage,

B33650 O - 4% - 7

Figure 2? Sl:nbf_n;g Cam B!unh with Scriber
in Cam Limit Stop Lever.

Proper clearance should be determined for both
puns simultaneously while the seribing is being
performed. The more points Lthat are used in
plotting the cam profile, the easier it will be to
lay out the cutting line and) the more accurately
the cam can be profiled. For a series of train
bearings at which the elevation does not change,
it is not necessary to observe the left pun line
of sight when training to the right, and vice
VErsh.

Thiz short cut should be utilized only while
maintaining careful observation of the obstruc-
tions to be cleared and noting the degree and
direction of changes in the obstruction outline.
When moving along vertical lines, scribing at
several elevations is advisable, even though the

CAM, CUTTING LINE

N
HCRIBER MARK

Figqure 28. Seribed and Marked Cam Blanks.
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mount 15 not being moved in train, This will
aid in laying out the cutiing line.

7. Cam Blanks. Dizconnect the cam lever
from the clevis and remove the ecam seriber,
[emove the eight screws (482479 and remove
the cam blanks (487472—R.I. and 487473
L.H.) from the stand. Each blank is dowelled
to the stand at the center of the blank, and it
may be necessary o pry slighlly to loosen the
blanks from the dowels. Join the scribed ares
on each blank with a smooth line tangent to
and making contact with the ouler {away from
the center of the blank) edge of the seribed
ares, 88 shown in Fig. 28, This line indicates the
profile of the finished cam and should be seribed
sufficiently heavy that any accidental scratch
marks will not be mistaken for a part of the
praofile line, In joining the scribed ares, 10 may
be found that the cutting line is so irregular
as to be somewhat diflicult to follow when cut-
ling, However, any deviation of the cutling line
[rom the seribed ares, in order to smooth the
curve, will either reduce (or eliminate) the
safely clearance or resull in a loss of appre-
ciable fire ares. Therefore, the culling line
should be scribed as accurately as practicable,
but in no ease should any line be seribed inside
of {(toward the center of the cam blank) the
scribed arves. Mark each cam with the number
of the ship and the location and number of the
gun mounl for which it is made.

. Cutting the Cams. The metal outside the
cutting line may be cut away by any of the
following methods:

a. Machining with a shaper or milling ma-
chine.

b. Cutting with a metal-catting bandsaw
as close to the cutting line as practicable and
finishing to the line by filing or grinding.

¢, Drilling  closely spaced holes, cutting
ot between the holes with a hacksaw, and fin-
ishing off the rough edgessto the entting line
by fling or prinding.

d. Rough cutting by means of an acety-
lene or similar torch and finishing to the cut-
ting line by filing or grinding.

In rough eutting the cams, it is important
to allow sufficient stock so0 that the edge can
be drezaed down smoothly to the cutting line.
If torch cutting is employved for roughing out
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the profile, at least Y, inch and preferably
L4 inch, should be left for subsequent finishing.
In all cases, the edge of the finished cam pro-
file should be sguare with the face, so that the
roller will bear all across the face of the cam,
this squareness to be maintained all around the
cam. It should be noted, in this connection, that
finishing by grinding may result in a hollow
ground edge, depending on the manner in which
the cam is ground. A hollow ground edge will
nol permit full line contact with the roller, and
thiz reduced contact may cause extremely hirh
bearing pressures and possible deformation
of the face of the cam. For this reason, hollow
ground edges should be avoided. If grinding
facilities will not allow grinding without this
unsatisfactory condition resulting, then a slight
amounlt of finich stock should be left after
grinding, to be finished off square by filing,
or by some other means of obtaining a sguare
edpe,

The cams are made of an alloy steel which
can be heat treated to a very high hardness
after cutting, if so desired. However, the cams
are reasonably hard as furnizhed and, there-
fore, heat treatment after cutting is considered
unnecessary and 1s nol recommended. This ap-
plies even Lo cams that have been torch cut.

. Cam Assembly, Replace the finished cams
on Lhe stand over the dowels and tighten the
aerews sccurely., The cams are notched at one
end only, to clear the pressure oiler, which in-
sures correct assembly, as szhown in Fig, 29,
Replace the roller (482484}, the roller shaft
(482482}, the shalt retainer (482483), and the
retainer screw (482516). Tt will he noted that
on some gun mounts the several retainers are
secured by a plain serew and a lock washer in-
stead of by the zelf-locking ascrew (482516).
Laubricate the roller and shaft with grease O3-
1350 before installing them. Align the cam
lever and the clevis, and install the cam-lever-
to-clevia pin (482476), the retainer (482433),
and the retziner screw (482516). Tighten the
cam-lever retainer screw (482520) if it was
loosened when the seriber was installed.

Checlk the job by repeating the sight observa-
tions while the cam penerating sights are still
in the cradle. IT any points are found where the
safety clearance is less than the required
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Figure 29. Pressure Qiler Between Cams
Insures Correct Assembly.

amount, adjust the clevis connection until the
observation requiring the largest correction
has been given the proper clearance. Remove
and stoew the cam penerating-sight assemblies,
together with their attaching screws and the
scriber assembly, in the cam penerating-sight
box.

10. Cradle Springs. Lock the cradle in the
Bh-degree  elevation position. Engage  the
cradle-spring housings with their covers, using

cradle-spring housing spanner (367543-1). The
springs should be tensioned one noteh tight with
the cradle in the high elevation position, as
covered in Operation 12 on page 40. Tighten
and pin the spring-houszing nuts,

11. Painling. Paint the cams and retouch
painted surfaces of the mount from which paint
has heen chipped or seratehed, with gray paint
in accordance with specification 08 52, treat-
menl No. 2, ocean gray color. Paint will not stay
vn the edge of the cams, so coat the edge of the
cams and the cam roller with grease O8-1350,

12, Guns. Unlock the cradle lock and depress
and lock the cradle in the five-degres elevation
position,

ship the puns in the mount as eovered under
GUN INSTALLATION on page 66,

13. Lubrication. Lubricate the cam limit stop
mechanism with grease 05-1350. There are
seven pressure oilers on the linkage, Care must
be exercised that the rear-rod-to-eradle-pin oiler
is not overlooked. This oiler is in on the under-
side of the crade in line with the pin.

MAINTENANCE

CAM LIMIT STOP CLEVIS
ADJUSTMENT

The adjustment of the front stop rod
(454127) and the stop-rod clevis (454125) was
covered in Operation 15 on page 41 for cams
that have never been machined. If wear in the
cam limit stop linkage has oceurred and adjust-
ment 15 required, or if the cams have been

machined for installation on a given ship but,

the clevis adjustment has been disturbed and
must be reget, proceed az follows:

QOperation Number

1. Guns. -Remove the guns from the mount.

This operalion is covered under STRIPPING
on page 28. '

2. Cradle Springs. TUnlock the eradle and ele-
vate and lock it in the 85-degree position. Han-
dle with care. The cradle springs and the weight
of the cradle will cause the rear of the eradle
to spring down violenily if not properly handled.

Loosen both of the cradle-spring housing nuts
(367701-2) and slide the eradle-spring housings

(200798} out on the trunnion pins until they
are out of engagement with the spring-housing
covers, Do this carefully, as the covers may
twist as the feeth become disengaged. This will
remove the spring tension that holds the cradle
in the elevated position, .

Unlock the cradle lock and depress and lock
the cradle in the five-degree elevation poesition.
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Figure 30. Cam Generating Sights in Cradle,
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3. Cam Generating Sights Place the two
cam generating sight assemblies (454152—R.H.
and 454153—L.H.), located in the cam generat-
ing-gight box (482650), in the gun slots of the
cradle and secure them by inserting the attach-
ing screws (4825060) in the tapped holes in the
cradle. The sights cannol be secured in the
wrong gun slots, becausze the tapped holes will
not line up unless the sights are correctly lo-
cated, Do nol tighten the screws with more
than very light wrench pressure. See Fig. 30.

4. Adjusting Clevis. Train the cradle until it
is aiming at a horizontal obstruction that is
large enough to allow several degrees of error
in train without moving off the obstruetion.
Hold up on the handle bars with a force suffi-
cient to cause the cam roller to bear on the
cams, yvet not so hard as to spring the cam
limit stop linkage. Sight through the cam gen-
erating sights and szee how the obstruction
appears through the sights. See Fig. 26 for
examples of correct sighting. If the eclevis ad-
justment is correct, the line of sight through
the cross hairs will clear the obatruction by an
amount in accordance with the specifications
given in the last paragraph under SAFETY
LIMITS on page 45. If the clearance is more
than the specified amount, lengthen the front
stop rod and eleviz; but if the clearance iz less
than the specified amount, shorten the stop rod
and clevis. The adjustment is made by loosen-
ing the clevis lock nut (482522), removing the
front stop-rod-to-idler-lever pin  (482476),
screwing the front stop rod in or out of the
cleyis, replacing the stop-rod-to-idler lever pin,
and tighiening the lock nut.

After the adjustment has been made, check it
by sighting on several other obstructions and
seeing if they also are cleared by the required
salely elearance.

5. Cradle Springs. Lock the cradle in the
856-degree elevalion position and engage the
spring housings with their covers. The springs
should be tensioned one notch tight, as covered
in Operation 12 on page 40. Tighten and pin the
spring housing nuts.

6. Cam Generaling Sights. Remove the cam
generating sights from the cradle and stow in
their box. Ship the guns on the gun mount and
connect the trigger links to the guns.
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PIVOT THRUST BEARING ADJUSTMENT

Exceszive elearance between the pivot and
pivet thrust bearings may develop after lengthy
service. This may be readily corrected and the
clearance brought back to the correct amount,
without removing the carriage, in the following
manner, for both plain bearing and ball bearing
mounts. See Fig. 13 on page 34. .

Operation Number

1. Cradle. Elevate and lock the cradle and
guns in the 85 degree elevation position.

2. Cover Plug. Remove the pivot-retainer
lock-screw cover plug (299969-3) from the base
of the carriage.

3. Carriage. Turn the carriage to align the
pivot-retainer lock-screw hole in the base of the
carriage with the lock-screw indicating arrow
on the outside of the stand. Lock the carriage
to the pivol retainer by lifting up on the car-
riage lock lever.

4. Lock Serew. Unscrew the pivot-retainer
lock screw (299962-2) and remove it from the
carriage,

5. Carriage. Turn the carriage clockwise, as
viewed from above, as far as possible., This
tightens the pivet retainer down on the thrust
bearings.

6. Carriage. TUnlock the carriage lock and
turn the carriage to align the lock-serew hole
with the indicating arrow. Slowly turn the car-
riage clockwise, looking down through the lock-
screw hole, until the first visible hole in the
pivot retainer lines up with the hole in the car-

riage. Turn the carriage clockwise slowly until

the next hole in the pivot retainer lines up with
the hole in the carriage and lift up on the car-
riage lock lever to engage the lock plunger with

the pivot retainer.

7. Adjust Clearance. Turn the carriare
counter-clockwise, with the pivot retainer
locked to it, until the lock screw holeis in line
with the indicating arrow. This unscrews the
pivol retainer slightly and gives the lhrust
bearings the required clearance.

8. Lock Screw. Install and tighten the re-

tainer lock serew (299962-2) and the lock-screw
cover plug (299969-3).



Chapter 4

20-mm SHOULDER RESTS AND HANDLE BARS MARK 8 MOD 0
DESE’HIFTIIGH

GENERAL PESCRIPTION

These shoulder rests and handle bars (see
Fig. 81) differ considerably from earlier 20-mm
dezigns. The iwo units are designed to be used
together, to control the increased weight of
the twin gun installations of the Gun Mounts
Mk 20 and Mods and Mk 24 and Mods. The
shoulder rests are mounted on extensions at
the rear corners of the cradle and are independ-
ent of the pun-mechanism breech casings. The
handle bars are bolted to the eradle by four
self-locking screws, al bosses provided on the
under side of the cradle. The left handle bar is
fitted with a trigger and trigger mechanism for
firing the guns, in conjunction with the trigger
parts on the rear of the cradle.

SHOULDER RESTS

The shoulder rests consist of a pair of shoul-
der-rest frame brackets keyed and bolted o
the cradle, a clamping bushing, a clamping lever
and a clamp stop screw al both brackets, and a
pair of shoulder-rest frames and rubber shoul-
der pads which are the same as the ones used
on the Shoulder Reats Mk 5 Mod 0. A back strap
and buckle assembly, also the same as on the
Shoulder Rests Mk & and Mods, completes the
group of parts. These shoulder rests have the
same adjustable features as the Shoulder Rests
Mk 5 and Mods. They may be raised or lowered
to align the gun layer's eve with the sight: they
may be moved in or out to fit the span of his
shoulders; and they may both be moved side-
ways Lo shift him for proper alignment with the

sight. Each shoulder pad has a limited amount
of freedom to rotate about the shoulder-picce
support. The pads are inclined to an angle to
fit the gun layver’s shoulders, and the limited
freedom allows adjustment to fit the individual
gunner,

HANDLE BARS

The handle bars are a pair of tubular sieel
weldments, with grooved hand grips at the
outer end and machined fittings at the cradle
end for bolting to the cradle. The handle bars
are distinguished by the wide spread of the
hand grips, made so0 to keep lthe gun layer's
arms relatively straight, in order to improve
his ability to aim the guns. The left handle bar
iz fitted with a irigger gusrd and a trigger.
The triggrer connects with the {rigger mechan-
ism of the Cradles Mk 13 Mod 0 and Mk 14
Mod 0 by a rod and clevis running along the
handle bar, a short wvertical shaft passing
through the handle bar, with levers mounted on
it above and below the handle bar, and a link
running back along the cradle to the cradle
trigger idler lever. The length of the rod and
clevis is adjustable, so that the handle-bar trig-
ger position can be adjusted to its correct posi-
tion after the handle bars are attached to the
eradle.

The trigger mechanism iz so arranged that
both guns are fired when the handle-bar trigger
is pulled, and it is intended that the guns should
always be fired as twins. The firing of a single
gun in an emergency is covered under OPERA-
TION on page 55.

LUBRICATION

GENERAL LUBRICATION

Routine lubrication of the shoulder rests and
handle bars should be carried out as specified

on the Gun Mount Lubrication Chart—Fig. 9,
for surface-vessel installations and on Lubrica-
tion Chart—Fig. 10, for submarine installa-
tions.
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Figure 31. 20-mm Shoulder Rests and Handle Bars Mk 8 Mod 0.
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TRIGGER-LINKAGE LUBRICATION

The trigrer-lever shaft bearing on the left
handle bar is fitted wilh & pressare oiler. Lu-
Lricate this bearing with bearing grease 0O3-
1350, using a grease pun (299832-1), The other
bearings, including the trigger axis pin, the
trigrer-to-rod pin, the clevis-to-lever pin, the
lever-to-link pin, and the link-to-idler-lever pin

at the cradle, should be oiled with light preserv-
ative oil 03-1362.

The threaded end of the trigger rod should
be kept coated with bearing grease OB-1350 or
with rust preventive compound NDS B2-C-18
Grade 1, to keep the thread from rusting.

For detail lubrication data on those parts of
the trigrer mechanism which are attached to
the cradle, see the cradle lubrication data on
page 24, :

OPERATION

SHOULDER-REST OPERATION

The gun laver should loosen both shoulder-
rest elamping levers and adjust the shoulder
pads to his shoulders. The shoulder pads may
be moved in o out to fit his shoulder span, and
they may both be swung left or right and moved
up or down te align hiz eyve with the sight.
When correctly positioned, lock by turning both
clamping levers in a elockwise direction until
they are tight.

The shoulder strap is passed behind the gun
laver's back and the buckle hooked over the an-
chor knob on the left support piece. The strap
is tiphtened by pulling on its free end until the
proper tightness is reached. Locking is aided
by an outward pull on the free end of the strap
just before the strap is released,

The shoulder strap may be disengaged from
the anchor knob by pressing the shoulders for-
ward, to et some slack in the strap, and then
removing Lhe buckle from the anchor knob. The
strap may be loosened by freeing it in the
buckle, the same as with the Shoulder Rests
Mk 5 and Mods. To do so, the gun layver presses
his shoulders back against the strap and presses
on the buckle lever to release the strap in the
buckie.

HAMNDLE-BAR OPERATION

The handle bars are uszed with the shoulder
rests to train the guns, and the trigger on the
ieft handle bar is used to fire the guns. To fire
the guns, turn the safe/fire levers Lo FIRE and
pull the trigger on the left handle bar.

Note. Il iz only necessary to have one safe/
fire lever on SAFE to keep both guns from
firing. The gun laver can determine for him-
solf which safe/fire lever is easier for him to
operate and use that one to lock the handle bar
irigrer. Caution. When one pun is being serv-
iced, care must be taken to make the other gun
SAFE if it is the one ordinarily lefi on FIRE.

FIRING ONE GUN

While the guns are always supposzed lo be
fired together, in an emergency one gun can be
fired and kept on the target with the other gun
dead. If the trigger of the dead gun iz frozen,
disconnect the trigger link from the frozen
breech-casing trigger, turn the safe/fire lever
on the other gun to FIRE, and fire the single
gun by pulling the handle-bar trigger. The re-
coil of the single gun will throw the gun off the
target for several rounds, but after that it can
readily be kept on the target.

STRIPPING

These instructions for stripping the Shoulder
Rests and Handde Bars Mk 8 Mod 0 cover the
complete disassembly, starting by removing the
parts from the gun mount, and ending with all
gerviceable units completely stripped.

For location of paris by part numbers, refer,

to Plate 2—Sectional Details of Gun Mount—

at the end of thiz pamphlet. For converting Bu-
reau of Ordnance part numbers to OE part
numbers, in order to find parts stocked under

- OF numbers for older shoulder rests, refer to

Parts List or Numerical Index at the rear of
ihis pamphlet, or to Cross Index List of Part
Numbers on Page 201 of OP 909 (March 1943
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isaue) or on Page 215 of OP 911 (March 1943
izzue), It should be noted that some parts do
not have an OE part number, and are identified
only by Bureau of Ordnance part numbers.

SHOULDER RESTS

The' siripping of the shoulder rests is ecar-
ried out in the following manner.

ﬂlperuﬂnn MNumber

1. Frame Brackels. Remove the two nuts
(482524 and flat washers (299888-5) which
retain the shoulder-rest frame brackets in the
cradle, Remove the shoulder rests from the
cradle, tapping them out if necessary. Care
must be taken to see that the shoulder-rest lo-
cating keys are not lost out of the brackets
when they are removed from the eradle. Remove
the two shoulder-rest . locating keys (482531)
from the shoulder-rest frame brackets.

2. Birap and Buckle. Eemove the strap and
bueckle assembly (200898-5) from the right
shoulder rest by removing itz free end from the
anchor plate.

3. Frame Brackeis. Remove the clamping
lever (454141) and clamp slop screw (299894-
5) from each frame brackel and remove the
shoulder piece and support assemblies. from
each frame brackelt (487489).

4. Supporlt Assemblies. Drive the three se-
curing ping (299897-3) oul of each support as-
sembly  and remove the support bushing
(299894-3) and shoulder piece from each of
the support assemblies (367646-2—L.H. and
367647-2—R.H.). The strap anchors on the
- supports can not be removed without destroy-
ing their rivets,

5. Shoulder PPads.
(299739-3) which hold the rubber shoulder pad
and reinforcement assemblies (299500) id the
shoulder piece assemblies (299894) and remove
the pad and reinforcement assemblies.

Eemove the two serews,

HANDLE BARS

The removal of the handle bars from the gun
mount and their stripping 1s carried out as
follows. See Fig. 32 for details of the pieces.

Operation Number

1. Trigger Link. Before the left handle bar
can be removed from the cradle, the trigger
link must be detached from the trigger idler
lever. Turn the cradle trigper voke to the rear
and downward, and remove the trigger idler-
lever-Lo-link pin (482498) which is exposed from

- behind the pick-up lever (482494), This discon-

necis the handle-bar tripger parts from the
cradle parls,

2. Handle Bars. Remove the four screws
(482518 —front and 482519 —rear) which hold
the handle bar assemblies (492477—L.H. and
492478—R.H.) to the cradle. The right handle
bar is a single piece and reguires no further
stripping.

3. Trigger Parts. Remove the cotfer pins
(12-F-48-811) and clevia pinz (4825307 which
hold the trigger link (482637) and the trigger-
rod clevis to the Urigper lever shaft levers.
Remove the cotter pin (12-Z-48-821) and trig-
per axis pin (4825639) which hold the trigger
(454140) in the handle bar. Remove the trigger
rod (454139} from the trigger by sliding out
Lhe axis pin (482538). Do not disturb the ad-
jusiment of the trigger-rod clevis (482509) and
clevis lock nut (482521) on the trigger rod un-
less necessary. Remove the trigger intermedi-
ate lever (454137) from the shaft assembly
(482524) by driving out the retaining pin
(4825626), The shaft assembly is welded to-
pother and cannol be broken down. Remove the
pressure oiler (299932) from the handle bar.
This leaves the left handle bar (492479) in a
siripped condition.

ASSEMBLY

These instructions for assembling the Shoul-
der Rests and Handle Bars Mk 8 Mod 0 cover the
complete assembly, starting wilh all serviceable
units completely stripped, and ending with the
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parts installed on the gun mount and the trig-
ger linkage adjusted to maich the guns.

Tor location of parts by part number, refer
to Plate 2—Sectional Details for Gun Mount—
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Figure 32. Exploded View of Trigger

Mechanism,
1. 454140 Trigger.
2. 182539 Pin—trigger axis.
8. 12.7-48-821 Pin—cotter.
4. 482538 Pin—trigger to rod.
n. 454139 Rod—trigger.

6.
T
g,
9.
10,
11.
12,
13.
14.
1.
16.
17.

18,
19,

20.
21,
22.
23.
24,
26.
26.
27.
28

- 29,

20,
31.

482521
482509
482530
12-Z-48-811
454137
452626
482534
299932
482530
12-Z-48-811
482537
482496

454132
482492

269932
487482
482495
209665-4
482507
209932
367676-2
482503
482502
422506
4024841
492479

Nut—clevis lock.

Clevis—trigger rod.

Pin—clevis.

Pin—cotler.

Lever—trigger intermediate.

Pin—groove.

Lever Assembly—Lirigger.

Oiler—pressure,

Pin—clevis.

Pin—cotter.

Link—trigger to idler lever,

Iin—trigger idler lever o
link.

Lever—trigrer idler.

Lever and Shaft Assv.—idler
and yoke.

Oiler—pressure,

Yoke—Llrigger.

Washer—yoke shafl.

Ring—yoke shaft snap.

Pin—Llrigger voke axis.

(Hler—pressure,

Pin—cotter,

Link Assembly—trigger.

FPin—trigger link.

Retainer—irigger link pin,

Cradle,

Bar—handle—L.H.

at the end of this pamphlet. For converiing Bu-
reau of Ordnance part numbers to OE part
numbers, in order to find parts stocked under
OFE numbers Tor older shoulder rests, refer to

BIE00G 2 - 45 - &

Parts Lisi or Numerical Index al the rear of
this pamphlet, or to Cross Index of Part Num-
bers on page 201 of O 909 (March 1943 issue)
or on page 215 of OF 911 (March 1943 issue).
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11 should e noted that some parts do nol have
an OE part number, and are identified only by
Bureau of Ordnance parl numbers.

SHOULDER RESTS

The assembly of the shoulder rests is carried
out in the following manner.

Operation Number

1. Shoulder Pads. Assemble the rubber
shoulder pad and reinforcement assemblies
(299900) into the shoulder piece assemblies
(299894), and secure each one with two screws
(299739-3).

2. Supporlt Assemblies. Slide the shoulder
pieces on the support assemblies (367646-2—
L.H, and 367647-2—R.I1.) and secure each by
driving in a securing pin (299897-3). Slide a
support bushing (2998%4-3) on the lower end
of each support and drive two securing pins
(299897-8) into each support until the pins are
flush with the rear side of the support. The
supporl bushing must be between the two pins.

3. Frame Brackets. Slide the shoulder-rest
frame brackets (487489) over the bushings and
secure by installing the clamping lever (454141)
and clamp stop screws (299894-.5). The brack-
ets should be turned on the supports so thal the
clamping levers will be to the rear of the as-
sembly and outside the bushings when installed
on the cradle. See Fig. 31,

4. Strap and Buckle, Assemble the strap and
buckle assembly (299898-5) on the right shoul-
der rest by weaving its free end through the
slots in the strap anchor plate.

5. Cradle. Inscrt a shoulder-rest locating key
(482531) in each frame bracket and assemble
the shoulder rests on the cradle, securing each
one wilh a nut (482524) and flat washer
(299888.5)

6. Clamp Stop Screws, Adjust the clamp
stop screws (299894-5) until the clamping
levers are pointing approximately straight down
when tightened. Stake the clamp screws to
prevent them from loosening.

HANDLE BARS

The assembly and installation of the handle
bars is carried ont in the following manner.
The right handle bar is a singlé piece and re-
guires no assembly. See Fig. 32 for the position

of Lhe various trigger parts on left handle bar,
Operation Number

1. Trigger Levers. Screw a pressure oiler
{299932) inte the tapped hole in the left handle
bar (492479). Insert the trigger lever shaft
assembly (482534} into its hole in the handle
bar from the top and place the triggper inler-
mediate lever (454137) on the lower end of the
shaft and secure by driving in a retaining pin
(482625). The lower lever should be pointing
forward when the upper lever is pointing to-
ward the gun-mount eradle.

2, Trigger Rod. Screw the trigger-rod clevis
lock nut (482521) and clevis (482509) on the
trigger rod (454139) and fasten the trigger rod
to the trigger (454140) with an axis pin
(482538). Fasten the trigger in the handle bar
with a trigger axiz pin (482559) and cotter
pin (12-Z-48-821),

3. Trigger-Rod Clevis. Faslen the trigger
rod clevis to the lower intermediate lever and
the trigger link (482637) to the upper inter-
mediate lever with clevis pins (482530) and cot-
ter pins (12-Z-48-811),

4. Handle Bars. Assemble the iwo handle
bar assemblies (49247T7T—L.H. and 492478 —
R.H.) to the cradle with four screws (482518—
front and 482519—rear). Turn the cradle trig-
ger yoke to the rear and downward; align the
handle-bar trigger to idler-lever link (482537)
with the trigger idler lever (454132) on the
cradle; and fasten the tlwo pieces together wilh
the idler-lever-to-link pin (482496). Return the
trigger yoke to its ercet position, and the idler-
lever-to-link pin is prevented from coming out
of ils hole by the trigger lever on the voke shaft.

6. Handle-Bar Trigger-Rod  Adjusiment.
After the guns have been shipped on the gun
mount and the trigger links connected to ithe
breech-casing triggers, the length of the trig-
ger rod (454139) and its clevis (482509) should
be adjusted so that the handle-bar trigger
(464140) will just touch a Li-inch apacer placed
between the trigger and the handle-bar grip,
when the trigger is squeezed as close to the
handle-bar grip as the travel of the breech-
casing triggers (299698.6) will allow. Tighten
the clevis lock nut (482521) after the adjust-
ment has been made,



Chapter 5

20-mm SIGHT ADAPTER EQUIPMENT MARK 2 MOD 0
DESCRIPTION

GENERAL DESCRIPTION

The sight adapter equipment is used to sup-
port the zeveral components of the Gun Sight
Mk 14 Mods 2 or 6 on the twin 20-mm Gun
Mounts Mk 20 and Mods and Mk 24 and Mods,
The parts are made primarily to carry the Gun
Sight Mk 14 Mod 6, but the Sight Mk 14 Mod 2
can he installed if desired. For general informa-
tion about the gun sight, see OP 1040 (Pre-
liminary).

LEFT HIAMD aDaPTER
PLATE ASSEMBLY

The main items of the adapter equipment in-
clude a sight bracket for supporting the sight
on the eradle, a pair of adapter plates used to
attach the power-unit bracket to the gunner-
protection shields, and a tubular steel manifold
for confining and protecting the electric cable
and air hoses that lead from the power unit to
the sight unit. The balance of the items in-
eludes attaching parts for the above four main
parts, plus some minor clips and warning tags.

WG i CABLE
MEMFOLL

Figure 23. Phantem View showing General Arrangement of the
Sight Adapter Equipment Mk 2 Mod 0.
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BRACKET HOLES

= SHED HODES

Figure 34.* Power-Unit Bracket on
Adapter Plates.

SIGHT BRACKET

The sight bracket (see Fig. 33) is a casting,
made of steel or bronze, secured to the cradle
by four belts. It is shaped to clear the hoses and
electrical cable and has a small bracket on its
ieft side for supporting the hoses and cable.
The upper end of the bracket is machined to
carry the alide rods of the sight and is provided
with lock serews and check nuts for anchoring
the slide rods in any one of several positions
as desired by the gun layer.

Note. It iz necesszary to trip the magazine-
cateh levers “down’ so that they will clear the
sight bracket when shipping guns or removing
them from the gun mount.

ADAPTER PLATES

The power-unil bracket for the Gun Sight
Mk 14 Mods 2 or 6 is provided with bolt holes
for fastening the bracket to the gunner-protec-
tion shields on older (single) gun mounts. The
shields on the twin mounts are spaced wider
apart, in order to clear the two guns, 50 a pair
of adapter plales are used to take up the dif-
ference in hole spacing between the power unit
bracket and the shields. See Figs. 33 and 24.

60

On early production pieces of the power-unit
bracket, the inner edyges of the supporting arms
were parallel to the outer edges. These inner
edges have sinee been changed, and thev are
now cut off diagonally, as shown in Fig. 39, to
clear the breech bars and cocking studs of the
twin punz. In order to prevent the mounting of
old-style power unit brackets on twin gun
mounts, unless they have been cut off to the
new shape, a4 warning tagr and an interferance
clip are made a part of each adapter plate, as
shown in Figs. 35, 36, and 38,

HOSE AND CABLE MANIFOLD

The hose and cable manifold iz a steel tube
carried on mounting brackets secured to the
carriagpe of the pun mount. Il serves to con-
fine and protect the air hoses and electric cable
that join the sight to the power up:it, The
hozses and cable are secured in the manifold by
a rubber grommet which fits in a recess in the
rear end of the tube, See Fig, 87, The manifold
on the Gun Mounts Mk 20 and Mods iz slightly
different from the one shown in Fip. 37, and
is furnished as part of the carriage assembly.

STRIPPING

atripping the Sight Adapter Equipment Mk 2
Mod 0 is done in the following manner, first
removing the sight units and then the adapter
equipment.

Operation
Number

1. Hoses and Cables. Disconnect all hose con-
nections and plug or cap all exposed ends and
fittings with the plugs and caps furnished with
the sight. Disconnect the electrical cables, If

WARNING

TRIM POWER UNIT BRACKET

TO MATCH THIS EDGE
- OF THIS ADAPTER
TO CLEAR GUNS

Figure 35. Adapter Plate Warning Tag.
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the hoszes or cable are not to be serviced, leave
them assembled in the manifold. If it is neces-
sary to remove the hoses or cable, remove the
rubber manifold grommet (482544) from the
manifold by pulling on the hozes and cable.
Remove the hoses and cable from the manifold.
The hozes must be removed first, and then the
power unit end of the electrical cable can be
pulled through the manifeld.

2. Power Unit. Remove the power-unit
bracket from the adapters on the shields as an
assembly with the power unit. Do not remove
the power unit from the brackel unless neces-
sary for further repair work on the power unit,
as the power unit iz shimmed to its bracket.

3. Sight. Remove the sight unit from the
sigpht bracket, with its side rods, springs, and
nuts. Store the sight in its steel case,

4. Hose and Cable Manifold. Remove the hose
manifold assembly (454144) from the carriage
by removing the lefl lower rear shield bolt
(299815-2), nut (299813-3), and lock washer
(299932-3), and the manifold-to-carriage screw
(482514). The hose and cable manifold (487508)
on the Gun Mounts Mk 20 and Mods iz removed
in the same manner, exeept that two shield bolts
must be removed,

5. Sight Bracket. Do not vemove the sight
brackel from the cradle unless cither the sight
bracket or the cradle will be replaced. The
sight bracket has been boresighted to match

IMTERFEREMCE
CLIP

Figure 36. Front View of Left Hand Adapfer
Plate and Interference Clip.

ithe eradle and will have to be boresighted again
if it is loosened or removed from the cradle. If
the bracket is to be removed, remove the four
nuts (482523} and bolts (482501) and remove
the gight bracket (492490). Remove the screws
(482510) and lock washers (299791-9) which
hold the hose and cable clip support (454147)
to the sight bracket.,

6. Adapter Plates. Hemove the two adapter-
to-shield bolts (482543) and nuts (299813-5),
and the two nuts (209813-5) on the adapter
serews on the back of the shields and remove
the two adapter assemblies (454135—R.H. and
454136—L.H.) from the shields.

ASSEMBLY

The assembly of the Birht Adapter Equip-
ment Mk 2 Mod 0 on the gun mount is accom-
plished in the following manner. Installation
data on the Gun Sight Mk 14 Mod 6 in OF 1040
(Preliminary) should also be studied before
carrying out this assembly.

Operation
Mumber

1. Adapter Plates. Fasten the adapter plate
assemblics (454135—R.H. and -4564136—FL.H.)
on the front of the gunner-protection shields.
A flat-head serew secured in the adapter plate
enters into the lewer adapter hole in the shield
and iz secured with a nut (299813-5), and the
upper end of each adapter is bolted in place with
a bolt (482543) and nut (299812-5) passing
through the shield and shield bracket.

&1
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2. Bipght Bracket, Fasten the sight bracket
(4924907 on the cradle with four bolts (482501)
and nutas (4832523). These nuts are self-locking
and do not require cotter pins., The sight
brackel must be boresighted and fitted to the
cradle so that it will be in alienment with the
guns, This procedure is desceribed fully in OP
1040 {Preliminary) for single mounts, and the
methods employed are applicable to the twin
mounts. Fasten the hose and cable elip support
(454147) to the sight bracket with two screws
(482510) and lock washers (299791-9).

3. Hose and Cable Manifold. Remove the nut
(209813-2) and lock washer (200932-3) from
the left lower rear shield bolt, and install the
manifold assembly (454144) and replace the
nut and lock washer. Fasten the rear end of
the aszembly to the carriage with a screw
(482514) in the tapped hole provided. The hose
and cable manifold (487508) on the Gun
Mounts Mk 20 and Mods is installed in the same
manner, except that it is secured by {wo shield
bolts,

4. Power Unit. Mount the power unit and ita
support bracket on the adapter plates. If the
power-unil bracket iz of recent manufacture,
it will elear the interference clips on the adapter
plates as shown in Fig, 38, If the power-unit
bracket is an early- production piece with the
inner edges of the supporting arms parallel to
the outer edges, the inner corners of the

Figure 38.
Fastened to Shields.

Power-Unit Adaopter Plates
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Figure 39. Power-Unit Bracket with
Trimmed Edges.

bracket will have to be cut off as shown in Fig,
44, If the corners are not cul off, the guns will
foul the brackel when firing at low elevation.

9. Sight.  Install the sight on the sight
bracket. The procedure for this operation is
given in OF 1040 (Preliminary).

6. Hoses and Cable. Push the power unit end
of the electrical cable through the manifold and
then pass the air hoses through. Connect the
electrical cable to the receptacles on the power
unit and sight. Remove the plugs and caps from
the hose fittings and attach the hoses to the
power unit and sight. Detailed directions for
making these connections are given in OP 1040
{Preliminary).

Note. If the hose connections at the power
unit are fitted with pipe elbovws, these elbows
should be removed and the hoses fitted directly
to the power unit. See Fig. 40. Place the rubber
manifeld grommet around the hoses and cable
at the rear of the manifold and force the grom-
met into the groove in the end of the manifold
with a screw driver.

Fasten the hoses and cable to the sight brack-
et with the clip, rubber retainer, bolts, and nuts
furnished with the sight. Adjust the hoses and
cables to be the same as shown in Fig. 41. They
may be slid through the grommet in the mani-
fold by pulling them one at a time in the desired
direction. When correctly adjusted, they will
not be tight when the guns are fully depressed
and yet will not foul any adjacent objects when
at high elevation.
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7. Painting. Paint all new parts and touch up
all chipped or scratched painted surfaces, in-
cluding cut edges of power-unit bracket, with
gray paint in accordance with specification 0S-
52, treatment No. 2, ocean gray color,

8. Lubrication. Grease the slide rods, slide-
rod springs, and slide-rod nuts with bearing
grease 03-1350. This will prevent the sight
from freezing on the rods; especially in cold
weather, and will also prevent corrosion,

9. Securing Guns. After the sight has been
installed, always secure the guns with range
knob at maximum range, power unit switch
knob turned OFF, and the guns locked at five
degrees elevation. If the eam limit stop will not
allow the guns to be depressed to the five degree
position, lock at 30 degrees elevation. Never
lock the guns at 85 degrees elevation for longer
than one or two minutes, as longer periods of
time at high elevations may temporarily affect
the accuracy of the sight.

Figure 40.

Hoses and Cables at Power Unif.

Figure 41. Correct Hose and Cable
Adjustment,
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Figure 42. 20-mm Machine Gun Mechanism Mk 4 Mod 1.

Figure 43. Breech-Casing Cap and Trigger.
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20-mm MACHINE GUN MECHARNISM MARK 4 MOD 1
DESCRIPTION

GEMNERAL DESCRIPTION

This machine gun mechanism is designed for
use in pairs on the twin 20-mm Gun Mounls
Mk 20 and Mods and Mk 24 and Mods. The
mechanism is the same as the Mechanism Mk 4
Mod 0 except for two parls, the brecch casing
trigger and the breech casing rear cap, and the
method of assembling the barrel-spring cazing
and gun-cocking stud .on the right-hand gun
of cach pair. See g 42,

TRIGGER

The trigger (299698-6) used in this mechan-
ism differs from the trigger (299698-3) used
in the Mechanism Mk 4 Mod O intwo reapects,
The grip extension is shorter than that of the
older trigger, and the grip is machined to a
eylindrical shape to engape with the trigger link
of the cradle trigger mechanism, whereas the
“older trigger is only polished smooth for a
finger grip. See Fig, 43 for a comparison of the
two lriggers,

BREECH-CASING REAR CAP

The opening at the rear of Lthe breech casing
is closed with a cast-steel breech casing
rear cap (300048-1}), as shown in Fig. 43. This
cap also serves to hold the trigger casing in the

gun and stops the rearward movement of the

trigger casing when the trigger is pulled. The
cap ig retained on the breech casing by threads

on the breech casing, and is prevented from
turning on the threads by a noteh in the cap
which engages with the hand-grip cateh on
the breech Laa.mg A pair of lugs are provided
on the rear end of the cap for turning the cap
off the pun when servicing. A drain hole is
drilled in the Mtlom of the cap.

BARREL-5PRING CASING ASSEMBLY

The barrel-spring casing (298883) on the
right-hand pun must be turned over to bring
the pun-cocking stud (2998852-3) to the outside
of the gun when installed on the gun mount.
The spring case and cocking stud are secured to
the breech bars in the normal manner with
breech-bar  securing  bolts and  securing-bolt
SPring pins.

WARNING—COCKING 5TUDS

Care must always be taken to see that the
cocking studs are on the outside of each gun.
If the guns are fired with either or both cock-
ing studs assembled between Lhe guns, serious
damage will result,

TOOL EQUIPMENT

A tool roll (3675632) complele with tools, a
cleaning rod, magazine loading frames, and
other necessary tool equipment are supplied
wilth sach pair of mechanizms.

STRIPPING

The stripping of the Mechanism Mk 4 Mod 1
requires only one operation that differs from
stripping a Mechanizsm Mk 4 Mod 0. This epera-
tion iz the removal of the breech-casing rear

cap. For the procedure for HE.;ign]aitlg the
balance of the mechaniam, sec the instruc-
ttona given in OF 911 for the Mechanism MK 4
Mod 0.
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BREECH-CASING REAR CAP

Place the handle of the barrel spring seating
ring spanner (299814-3) in the lugs of the
breech casing cap as shown in Fig. 44. Reach
under the rear end of the breech casing and

press the free end of the beeech-casing cap (or
hand-grip) retaining cateh (299683-2)., Hold
the catch free of the cap and remove the cap
(300048-1) from the breech casing by turning
it counter-clockwise with the spanner.

ASSEMBLY

The azzembly of the Mechanism Mk 4 Mod 1
regquires only one operation that differs from
assembling a Mechanism Mk 4 Mod 0. This
operation is the aszsemhbly of the breech-casing
rear cap, Complete instructions for assembling
the Mechanism Mk 4 Mod 0 are given in OP 911
and, with the one noted exception, apply to
the Mechanism Mk 4 Mod 1,

BREECH-CASING REAR CAPF

Serew the breech-casing cap (300048-1) on
the rear end of the breech casing, using the
handle of the barrel-apring seating-ring spanner
{299814-3) as a wrench to turn the cap, as
shown in Fig, 44, Serew the cap up until it locks
itself by enpaging its notch with the breech-

casing cap (or hand-grips)
(209683-2).

retaining catch

Note, Breech-casing caps for service replace-
ment are made with extra metal on their front
face. This face must be filed until it iz just
bearing against the breech casing when the
breech-casing cap retaining cateh engages the
notch in the cap.

TRIGGER

The breech-casing tripger (299698-6) is in-
stalled in the breech cazing in exactly the same
manner as the long trigger (299698-3) is in-
stalled in the Mechanism Mk 4 IMod 0.

INSTALLATION

The installation of the Mechanisms Mk 4
Mod 1 on the gun mount is carried out in the
following manner. If the guns have never been
installed on the mount and the barrel-spring
casing on the right-hand gun has never been
turned over, start with the right-hand gun.
If the spring casing has been turned over, it
does not matter which gun is installed first,

Operation
Number

1. Gun-Securing Bolts. Coat the gun-secur-
ing boltz on the fun mount and the holes in the
breech casings with bearing grease QS5-1350
This iz to prevent corrosion or galling of the
mating surfaces. Pull the knurled securing-bolt
withdrawing heads downward, turning them
slightly after they have been completely with-
drawn, to lock them in the withdrawn position.

2. (Guns. Slide the guns into the eradle, The

right hand gun should be shipped first if it has
not had its barrel-spring casing turned over,

&b

Figure 44.

Removing Breech-Casing Rear Cap.
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and the barrel-spring casing (299882) turned
over to bring the gun-cocking stud (299882-3)
to the vutside of the gun. The spring casing and
the cocking stud are then secured to the breech
bars with the Dbreech-bar securing holts and
securing-bolt spring pins. See Fig. 45. Both
cocking studs musl be 1o the outside.

Note. If the gun mount is fitted with a sight
bracket for the Gun Sight. Mk 14 Mods 2 or 6,
the magazine catch levers must be (iripped
“down' to clear the sight bracket.

3. Securing Bolls. To lock the mechanizms

in the cradle, turn the securing-bolt withdraw-
ing heads until the bolts unlock and jump up-
ward inte the guns. The bolts will sometimes
move upward until they strike the bottom of
the breech casings but not into engagpement
with the holes in the breech casings. When the
securing bolts are correctly engaged, the upper
flanges of the withdrawing heads are within
Lie of an inch of the cradle.- This should always
be checked before firing a newly mounted gun.

4. Trigrers. Turn the cradle trigrer yoke up-
wards and forward and snap the two tripger
links over the breech-casing triggers.

OPERATION

COCKING AND UNCOCKING
THE GUNS

The operations of cocking and uncocking the
puns and emergency stripping of the breech
mass are covered on page 27 in Chapter 3.

SAFE/FIRE LEVER

It is necessary to have only one safe/fire
lever on BAFE to keep both guns from firing.
The gun layer can determine for himself which
safe/fire lever is easier for him to operate and
use that one to lock the handle bar trigger.

Caution. When one gun is being serviced, care
must be faken to make the other gun SAFE if
it is the one ordinarily lefl on FIRE.

REMOVING BARRELS

The gun barrels are ecasily removed from
the mechaniams, whether the guns are cocked
or uncocked, without stripping any other parts
from the mechanisms. Either barrel can be
removed without disturbing the other one.

Operation
Number

1. Barrel-Locking Handle. FPull out on the
grip of the barrel locking handle; raize up until
the handle strikes its stop; and release the grip

to lock the handle in the “unlocked” position.
2. Rotate Right-Hand Barrel. Take the fixed

& handle of the barrel removing wrench (367720-

i 1;-.';-. L g 1 .".

Figure 45. Guns on Cradle with Right-Hand
Barrel Spring Case Turned Over.

" 1) in the right hand. Insert the inner end of

the fixed handle in the outboard barrel slot as
shown in Fig. 46, with the wrench center section
under the barrel. Push downward on the fixed
handle, rotating the barrel until it strikes its
stop. Hemove the wrench from the barrel. This

&7
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60-degree counter-clockwise rotation disengages
the barrel from the breech-casing locking
ETOOVES,

3. Lock Wrench on Barrel. Stand at the
right-hand side of the gun mount with the fixed
handle of the wrench in the left hand. Insert
the inner end of the fixed handle in the upper
(left-hand) slot in the barrel, with the wrench
center section under the barrel. Pull the piv-
oted handle back toward the breech end of the
barrel until the wrench locks, as shown in Fig.
47. Holding the gun mount carriage or the
shield with the left hamd aids in locking the
wrench,

. 4. Remove Barrel. Grip the wrench handles
and pull the barrel from the breech casing.
Lift upward on the barrel with sufficient force
to eliminate binding and twist the barrel back
and forth alightly as it is being withdrawn.

5. Unlock Wrench, Push the pivoted handle
back toward the breech of the barrel and the
wrench will unlock. It is difficult to remove the
wrench by reversing the locking motions, be-
cause when the wrench is locked on the barrel
the pivoted handle drops over a shoulder.

6. Rolate Lefi-Hand Barrel. Insert the inner
end of the fixed handle of the barrel wrench in
the outboard barrel slot as shown in Fig. 48,
with the wrench center section ever the barrel.
Lift upward on the fixed handle, rotating the

Figure 46. Rofating Right-Hand Barrel.
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barrel until it strikes its stop. Remove the
wrench from the barrel.

The barrel is now removed from the gun as
covered in Operations 3, 4, and 5 above,

Uncocked Guns. If the guns are not cocked
the barrel spring cases will be forward and
covering a portion of the slots in the barrels.
The small amount of exposed slot makes it nec-
essary to have the pivoled handle of the wrench
at an angle with the barrel axis, as shown in
Figure 49, when rotating the barrel, in order
to engage the corner of the pivoted handle with
the inboard slot of the barrel. To lock the
wrench on the barrel it may be necessary to
atand ahead of the wrench and push rearward
on both handles, as locking the wreiich will also
compress the barrel springs slightly.

Caution. Firing regulations require that if a
gun stops firing in the uncocked position il shall
immediately be cocked and safely precautions
be followed for handling a misfire, Therefore,
the removing of barrels from uncocked guns
will normally be done only during routine in-
spection and maintenance operations,

BREECH-BLOCK STRIFPING

A simple method of inspecting or replacing
the cotter, hammer axis bolt, and hammer or
striker pin is given on page 28 in Chapter 3
under Operation, the load of the barvel springs
being held by the eocking bar of the gun mount
with the cradle locked in the five-degree eleva-
tion position. The same operations may be per-
formed using the barrel removing wrench
(367720-1) to hold the load of the barrel
springs. This is done with the gun uncocked,
as follows:

Operation
Number

1. Barrel-Locking Handle. Place the barrel
locking handle in the "“unlocked” position, as
in Operation 1 above.

2. Rolate Barrel. Do this the same as Opera-
tions 2 or 6 above, but rotate barrel only 30
degrees,

3. Compress Barrel Springs. Lock the wrench
on the barrel as in Operation 3 above, Make cer-
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tain that the wrench is back on the barre] as
far as it will go before locking the wrench., Ro-
tate the barrel clockwise (as viewed from the

muzzle}) until the wrench strikes the other gun.
See Fig, 5O,

4. Cotter. Eemove breech-bar securing-bholt
spring ping, securing bolts, and cotter.

5. Breech-Casing Cap. Remove the breech-
caging cap as shown in Fig. 44 by turning it off
with the barrel seating ring spanner (209814
3). The breech-casing cap retaining cateh must
be disengaged when the cap iz first turned.

6. Breech Mass, Slide the breech mass to the
rear and remove it from the breech casing. Any
parts may be inspected or replaced as reguired.

Figure 47. Locking Wrench on Barrel.
[Note that Wrench is on Lefi-Hand Barrel.)

Figure 49. Rotating Barrel on I.I'n:acl:ed' Gun.
[Note Angle of Piveted Handle.)

7. Assembly. Reverse the above procedure
to azsemble the parts back into the gun, Release
the barrel wrench from the barrel by pushing

the pivoted handle toward the breech, past its
locked position.

8. Hotate Barrel. Rotate the barrel into its
“locked” poszition by turning it clockwise (as
viewed from the muzzle).

9. Barrel-Locking Handle. Pull out the bar-
rel-locking handle grip, let the locking-handle
spring down to the “locked” position, and re-
leaze the grip to lock the barrel in the breech
casingr,

] fﬁf{ﬂfﬁ.:lﬁw&ﬂﬁﬁ' H-'

D (T8 :"z:'*

A

Figure 50. Barrel Spring Held Slightly
Compressed by Barrel Wrench.
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Figure 51. Front View of 20-mm Magazine Mk 5 Mod 0.
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Chapter 7

20-mm MAGAZINE MARK 5 MOD 0
DESCRIPTION

GENERAL DESCRIPTION

This magazine consists of a cylindrieal drum
carrying 60 rounds of ammunition, It is very
similar to the 20-mm Magazine Mk 4 Mod 0
but is made “left-handed” to fit the left gun on
twin gun installations on the twin 20-mm Gun
Mounts Mk 20 and Meods and Mk 24 and Mods.
A number of the parts are the same as used
in the Magazine Mk 4 Mod 0, and practically all
the rest are of opposite hand. The magazine
casing is marked for ready identification with
a wide gray zig-zag, and the hand grips are
painted the same color.

TOOL EQUIPMENT
The magazine loading frames (299728-1), the

magazine loading tool (299712-7), and the mag-
azine loader assembly (367524) used with the
Magazine Mk 4 Mod 0 are all usable with the
Mapgazine Mk & Mod . The magazine lever
assembly (299717) used with the Magazine Mk
4 Mod 0 will not work on the Magazine Mk 5
Mod 0, s0 a universal magazine lever assembly
{(S67770-1) is furnished with all itwin guns. This
lever will serve to load, unload, tension, or un-
tension either type of magazine. It is marked
on one side with gray stripes similar to those
on the magazine. When loading Magazines Mk
4 Mod 0, the lever should be placed on the
magazine with its painted side down; but when
loading Magazines Mk 6 Mod 0 the painted side
should be up, as shown in Figs. 53 and 57.

LUBRICATION

GENERAL LUBRICATION

The operation of the gun can be severely
affeclted by poor lubrication of the magazine.
Malfunctions such as failure io feed, jammed
and ruptured cartridges, or failure to cock after
the lasl round has been fired, can all be caused
by corroded or improperly lubricated mag-
azines.

All moving parts of the magazine should be
lightly coated with bearing grease 0S-1850.
A light coating of the same grease should be
applied to the spiral guides in the magazines.

CORRODED ON DRY MAGAZINE

If a magazine becomes dry or eorroded inter-
nally, it must be stripped, cleaned, lubricated
with bearing grease 0S-13560, and assembled,
See instructions for stripping and assembling,
beginning on page 75.

MAGAZINE SPRING
The magazine clock spring was packed with

grease when the magazine was assembled. This
grease tends to squeeze out from between the
coils of the apring as the magazine is used.
Watch this spring for evidence of corrosion or
sticking; and, if these conditions. are found.
clean and repack the spring with bearing grease
05-1360.

MAGAZINE INTERLOCK BOLT

The magazine interloeck bolt is the part of
the cartridge feeder that trips the interlock
lever in the breech casing and causes the gun
to be held in the cocked position after the last
round in the magazine has been fired. The
interlock bolt is actuated by a spring inside the
feeder. Any corrosion of the spring or bolt or
slicking or slow operation due to thickened oil
or grease will eause the gun to stop in the
uncocked position.

The interlock bolt and spring should be fre-
quently but sparingly greased with bearing
grease 05-1360.
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OPERATION

LOADING THE MAGAZINE

Correct loading of the magazine consists of
two major operations. The ffret is the insertion
of the required number of shells in a manner that
will not allow the shells to jam internally in the
magazine. The second is the application of suffi-
cient tension to the magazine spring to cause
the cortridges to feed to the gun rapidly enough
to prevent jams or failure to feed, or of suffi-
cient tension to prevent the shells from turning
over or falling out of magazines that are to
be stcrmd..

Operation
Number

1. Magazine. Place the magazine on a loading
frame (299728-1).

2. Tension. If the indicator block is not at
“0," relieve the spring tension as deseribed on
page T4, under RELIEVING SPRING TEN-
SION. : :

3. Coupling Sleeve, Lift up the coupling

sleeve (see Fig. 55) and turn it so that it rides
on the lugs of the main shaft with the ratchet
teeth out of engagement, as shown in Fig. 56.
Turning the sleeve about an eighth turn will
hold it out of engagment,

4. Magazine Lever. Place a magazine lever
(36TTT0-1) on the end of the main shaft as
shown in Fig, 53. The lever in this position is
attached to the feeder axis, and turning the
lever moves the cartridge feeder in the spiral
guides,

6. Cariridge Feeder. Turn the magazine lever
counter-clockwise until the cartridge feeder is
in the magazine mouthpiece,

. Cartridge Feeder. By hand or using a
magazine loading tool (299712-7) or a magazine
loader assembly (367524), push the feeder into
the mouthpiece far enough to allow the inser-
tion of one or two cartridges. Never leave space
for more than iwo cartridges.

7. Cariridges. Place the curtridge_a in the
mouthpiece and press each one back to allow

Figure 52. Universal Magozine Lever
Assembly 367770-1.
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Figure 53.

Magazine Lever on Main Shaft.
[Nofe Magazine Hold-Down Wedge.)
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the insertion of the next one. Continue insert-
ing cartridges until the magazine is full. The
capacily of the magazine is 60 rounds.

Note. The last two rounds loaded in each
magazine should have blind loaded projectiles.
This practice is generally adopted to obviate the
danger of firing of an ILE. projectile through
the muzzle cover.

Nole. It is essential that all cartridges be
pushed all the way down te the bottom of the
magazine mouth, so that their bases are in
alignment and firmly seated on the magazine
rear plate. Cartridges that are not correctly
seated may cause a jammed gun.

Caution. Great care should be taken not 1o
push the cartridges and feeder a further dis-
tance than is necessary for the insertion of
iwo cartridges, 1f the cartridges with the car-
tridge feeder are pushed in too far, they may
become upset, and jam. A jammed magazine
can be caused by pushing the feeder back too
Tar by hand, or by careless use of the loading
lever on the feed axis, as shown in Fig. 53. If
this happens, it is necessary to strip the mag-
azine to clear the jam.

It is sometimes impossible to push by hand
a number of cartridges back into the magazine
in order to make room for more, particularly
when the magazine is almost filled. When this
condition occurs, use the loading lever as shown
in Fig. 53. Rotate the loading lever clockwise
very slightly for a distance necessary for the
ingertion of one or never over two cartridges.

Caution. If the loading lever is rotated far-

Figure 54.
Ratchef Teeth Engoged with
Magozine Spring Axis.

Coupling Sleeve

Figure 55. Disengaging Cou-
pling Sleeve from Magazine
Spring Axis.

ther than this, the cartridges would have room
to fall into an oblique position, thereby prevent-
ing further loading and making il necessary to
strip the magazine and ¢lear the jam.

8. Coupling Sleeve. When the magazine has
been filled to capacity (60 rounds), the coupling
sleeve must be vevolved by hand until it drops
into engagement with the ratchet teeth as
shown in Fig. 54.

Note. As soon as cartridges are placed in a
magazine, it must be given spring (ension,
either partial or full. If no initial tensioning is
given the magazine spring, the cartridges are
linble to fall out or tip over when the mag-
azine is lifted from the loading frame.

TENSIONING MAGAZINE SPRING

Magazines that are fully loaded and are to be
used immediately are téensioned to full tension.
Magazines that are partially loaded and are fo
be used immediately ave tensioned until the
indicator block shows tension for {en more
rounds than there are in the magazine. When a
fully or partly filled magazine is to be stored,
the spring is given a slight initial tensioning
that is just sufficient to hold the cartridges up-
right. Do not store a fully tensioned magazine.
The clock spring is apt to take a permanent set.

Operation Number

1. Full Tension. Place the magazine lever on
the magazine as shown in Fig. 57. Turn
the magazine lever clockwise. Continue to turn

Figure 56. Coupling Sleeve
Raised and Turned fo Lock It
Out of Engogement with
Spring Axis.
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Figure 57.

Tensioning the Mogazine Spring.
[Note Painted Side of Lever is on Top.)

it clockwise until a stop becomes distinctly no-
ticeable, indicating that the clock spring is
completely tensioned. Remove the loading lever
from the magazine and remove the magazine
from the loading frame. .

2. Partial Tension. Partial tensioning of a
‘partly filled magazine is done the same as full
tensioning, stopping when the indicator block
shows tension for ten more than the number
&f rounds that are in the magazine.

Note. Hold the coupling sleeve with the fing-
ers to prevent its turning when tensioning the
spring on a partly loaded magazine. If it is per-
mitted to turn, the cartridge feeder will be
backed away from the cartridges and a jammed
magazine may result.

3. Initial Tension. Initial tensioning bf a full

r partly filled magazine which is to be stored
is done the same as full tensioning. Hold the
coupling sleeve to prevent its turning and turn
the magazine lever far enough to rru;t.k-n:.l the
coupling sleeve snap twice.

RELIEVING SPRING TENSION

The spring tension on a partly or full ten-
sioned magazine must be relieved at times, in
order to unlead, store, or strip the magazine.

Operation Number

1. Magazine. Place the magazine on the load-
ing frame and ship the magazine lever on the
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spring axis as shown in Fig. 57. Note. The
magazine lever will not clear the magazine hand
grip, so place it so that it has room to move
counter-clockwizse from one zide of the hand
grip to the other.

2. Coupling Sleeve. The spring tension
causes pressure on the ratchet teeth of the
coupling sleeve as shown in Fig. 54. Press
clockwise on the magazine lever to remove the
pressure and lift the coupling sleeve upward
as shown in Fig. 65,

3. Magazine Lever. Allow the magazine lever
to move counter-clockwise as far as it will go
{until it strikes the hand grip) and allow the
coupling gleeve to snap down and engage the
ratchet teeth.

4. Magazine Lever. Press on the magazine
lever ratchet pawl and turn the lever clockwise
back to where it started in Operation 1. Re-
lease the pawl.

5. Relieving Tension. Repeat Operations 2,
3. and 4 until the tension is relieved and there
15 no pressure on the magazine lever.

Note. If the cartridges are to be left in the
magazine for storage, replace the initial ten-

Figure 58. Unloading a Fully Tensioned Maga-
zine. Magazine is Secured on Loading Frame
with Wedge through Hand Grip.
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sion on the magazine as covered under Opeéra-
tion 3 of TENSIONING.

UNLOADING THE MAGAZINE

When necessary to remove the rounds from
magazine, there are lwo wavs to carry out the
unloading. Note the amount of spring tension
and number of cartridges in the magazine and
follow the procedure given below.

Operation
Number

1. Full Magazine with Full Tension. Push
the rounds out of the magazine one at a time as
shown in Fig. 58. This removes the cartridges
and relieves the spring tension at the same time.
It 15 not necessary to use the magazine lever or
disconnect the coupling sleeve,

2. Full Magazine with Initial Tension. Re-
lieve the spring tension by carrying out Opera-
tions 1, 2, 3, and 4 of RELIEVING SPRING
TENSION. Place the magazine lever on the
magazine as shown in Fig. 59 and turn it
counter-clockwise with one hand =0 that a car-
tridge is always being pressed against the
magazine mouthpiece. Push out the rounds

Figure 59. Unloading a Partially Filled or
Tensioned Magazine.

,

Figure 0. Heolding Spring Tension with Lever
while Installing Cover Plate Screws.

as they appear in the mouthpiece, using the
other hand.

Caution. The magagzine lever musi be kept
turned counter-clockwise as far as it will go.
If the lever is furned back from the rounds,
they are liable to upsel and jam. Clearing the
jam requires stripping of the magazine. "

3. Partly Filled Magazine with Full Tension.
Relieve the spring tension by carrving out
Operations 1, 2, 3, 4, and 5 of RELIEVING
SPRING TENSION. Unload the :Paga'.sinn as in
Operation 2 above.

STRIPPING

Stripping the Magazine Mk 5 Mod 0 is done
in the same manner as the disasgsembly of the
Magazine Mk 4 Mod 0. The operations should
be carried out in the order given. Careful at-
tention must be given to rotation of the parts,
whether clockwise or eounter-clockwise, to
keep from damaging the parts.

ﬂpﬂrn‘l'inu
Number

1. Magazine. Place the magazine assembly
{367739) on aloading frame (299728-1). Empty
the magazine of cartridges unless the stripping
ig being done to eliminate a jam, in which case
it will be necessary to proceed with cartridges
still in the magazine,
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2. Cover Screws. Remove six of the eight
spring cover screws (299723-3) and lock wash-
ers (209723-4), leaving in place any two screws
that are opposite cach other,

3. Bpring Tension. If there is any tension in
the clock spring, ship the magazine lever on the
spring axis as shown in Fig. 57 and release the
tension as covered on page 74 under RELIEV-
ING BPRING TENSION.,

4. Cartridge Feeder. With the coupling sleeve
disengaged as shown in Fig. 56, place the mag-
azine lever on the feed axis as shown in Fig. 53,
and revolve it clockwisze, until the cartridge
feeder is at the inner end of its travel,

5. Coupling Sleeve. Turn the coupling sleeve
s0 that it snaps down and engages the ratchet
teeth as shown in Fig. 54.

6. Spring Tension. Install the loading lever
on the magazine spring axis as shown in Fig.
67. Turn the loading lever clockwize just far
enough so that spring tension load can be felt
on the lever. This takes the load off the spring
COVEr SCrews,

7. Spring Cover. Hold the magazine lever in
the position described in Operation 6 and re-
move the two remaining screws and lock wash-
ers from the cover plate. Keep the magazine
lever in the Juzmil.it:u given in Operation 6 and
loosen the cover plate from the magazine with
a screw driver or suifable tool, being careful
not to pry up the spring casing flange which is
under the cover plate.

Note. The loosening of the cover plate from
the magazine frees it from the spring casing.
The residual tension may now be released by
allowing the magazine lever lo rotate counter-
clockwise. Remove the magazine lever and lift
the spring cover plate (200918) off the maga-
zine, sliding it over Lthe coupling sleeve. Remove
the indicator block (299726-7) from its slot in
the cover.

R. Coupling Sleeve. Rotate the spring and
case assembly until the hole in the coupling
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sleeve is in line with the head of the I'Hli,t’hf.*l
cross screw. Unscrew and remove the screw
(299727-2) and remove the coupling retaining
ring (299727-1), the coupling spring (299726-
9) and the coupling sleeve (367747-2). The
coupling retaining ring must be held down
against spring pressure to gel the screw out.

9. Spring and Case Assembly. Lift the spring
cage until the dowel hele 0" in the flange clears
the dowel protrusion on the front plate, and
turn it until the letters “D" on the spring
case and the front plate are in line. Lift the
spring and case assembly, with the spring axis,
out of the magazine. Remove the spring axis
(367748-1) from the spring and ease assembly
(367747-1) by twisting it in the spring to dis-
engage its luga from the holes in the spring.
Do not attempl o remove the spring (367702-
2) from the spring case (367702-1). The spring
and case assembly (367747-1) is furnished for
all service replacements of either pari.

10. Snap Ring. Turn the magazine over and
remove the snap ring (299720-3) from the rear
end of the main shaft, using pliers (299818-5)
from gun tool roll.

11. Main Shaft. Remove the main shaft and
feeder mechanism from the magazine. Remove
the spacer washer (299720-4), which may ad-
here Lo the rear end of the main shaft or may
remain in the magazine. Slide the feeder arm
out of the feed block.

12. Feeder Mechanism. Remove the car-
tridge feeder (299720-1) from the feeder head
by removing the cotter pin (299721-7), washer
(299721-6), and axis bolt (299720-2) whith hold
them ‘together. Separate the feeder head
(299721-2), the feeder link (299721-1), and the
feeder arm (367747-3) by removing the colter
pins (299721-7), washers (299721-6), articulnt-
ing bolts (299721-5), and rollers (299721-8),

13. Magazine Casing. The assembly consist-
ing of the magazine easing, the end plates, and
the mouthpiece is not normally stripped into
its component parts,
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ASSEMBLY

Assembly of the Magazine Mk 6 Mod 0 fol-
lows the same general provedure as is used with
the Magazine Mk 4 Mod 0. The operations
should be carried out in the order given. Care-
ful attention must be given to direction “clock-
wige" and “counter-clockwise,” as these in sev-
eral cases are just the reverse of what they are
on the Magazine Mk 4 Mod 0.

Care must be taken to see that all dirl and
foreign maiter are removed from the parls as
they are installed.

For converting Bureau of Ordnance partl
numbers to OE part numbers, in order to find
parts stocked under OE numbers for the Mag-
azine Mk 4 Mod 0, refer to Parts List or Nu-
merical Index at the rear of this pamphlet, or
to Cross Index List of Purt Numbers on page
201 of OP 909 (March 1943 issie) or on page
216 of OP 911 (March 1943 issue). It should be
noted that some parts do not have an OE part
number, and are identified only by Bureau of
Ordnance part numbers.

Operation
Number

1. Lubrication. Thoroughly lubricate all parts
as they are assembled. Use bearing grease 08-
1360 on all surfaces.

2. Feeder Mechanism. Make an assembly of
the feeder head (299721-2), the feeder link
(299721-1), and the feeder arm (367747-3) by
installing the cotter pins {(299721-7), washers
(299721-6), articulating bolts (299721-5), and
rollers (299721-8).

Secure the eartridee feeder (299720-1) to the
feeder head by installing the cotter pin (299721-
7), washer (299721-6), and axis bolt (299720-
2) which hold them together.

3. Main Shaft. Slide the feeder arm (367747-
3) into the feed block. Coat the spacer washer
(299720-4) with bearing grease 08-1350 and
place it on the rear end of the main shaft. The
grease will hold the washer in place. Grease the
entire feeder assembly and insert the assembly
into the magazine through the hole in the front
plate. Engage the rollers in the spiral guides
and enter the rear end of the main shaft into its
bearing in the rear cover. X

: 4. Snap Ring. Turn t“e magazine over and
install the anap ring (299720-8) on the rear énd

of the main shaft, using pliers (209818-5) from
the gun-tool roll.

5. Cartridge Feeder. Turn the magazine over
(front plate up) and place it on a loading frame.
Turn the main shaft in a counter-clockwise di-
rection until the cartridge feeder is foreed all
the way out into the mouthpicce.

6. Spring and Case Assembly. Pack the
spring and case assembly (367747-1) with bear-
ing grease 8-1360, Insert the spring axis
(367748-1) in the spring (367702-2) and engage
the lugs on the spring axis with the holes in the
spring. Insert the assembly into the magazine
with the leltefs “D” in line. Turn the spring
case (367702-1) until the dowel hole marked
“0" on the flange engages with the dowel pro-
trusion on the front plate.

7. Spring Cover. Install the indicator’ block
(299726-T) in its slot in the spring cover plate
(299918) and place the cover plate on the
magazine. Do not put any screws in the cover-
plate holes. Move the indicator block with a
knife blade or small screw driver to engage it
in the spiral groove of the spring axis.

Note. The cover plate can be at any angle,
and the indicator block can be engaged in the
spiral groove in the spring axis at any position.

8. Cover Plate. Turn the cover plate clock-
wise until the indicator block shows “0" and
can be felt coming up against Lhe clock spring.

9, Coupling Sleeve. Install the ecoupling
sleeve (367747-2), the coupling spring (299726-
9), and the coupling retaining ring (299727-1).
Install the coupling-sleeve screw (299727-2)
while holding the retaining ring down against
spring pressure.

10. Spring Tension. Ship the magazine lever
on the spring axis as shown in Fig. 60 and turn
the loading lever clockwise from one to one and
a quarter turns until the letter “A” stamped on
the cover plate is in line with the letter “A” on
the magazine front plate.

11. Cover Plate. Hold the magazine lever in
the position described in Operation 10 and in-
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20-mm ASSEMBLIES

OP 1439

stall the cight cover-plate screws (299723-3)
and lock washers (299723-4).

Caution. The clockwise rotation of the cover
plate, from the free position of Operation 8 to
the “A"™ alignment of Operation 10, has to be
dene against the counter—clockwise pull of the
cloek spring. Approximately one and one eighth
turns of the cover plate, by the magazine lever,
should bring the "A” marks into alignment.

78

Do not turn the cover more Lthan one and a
quarler turns. Do not align the “A” marks by
lurning the magazine lever and cover plale
counter-clockwise.

12. Painting. Touch up any chipped or
seratched places on the magazine case or hand
grips with gray paint in accordance with speci-
fication O03-52, treatment No. 8, ocean gray
color.



PARTS LIST

INSTRUCTIONS FOR ORDERING REPLACEMENT PARTS

Plates 1 and 2 are for reference purposzes only and should not be used
directly for ordering parts. When a part has been identified on the plate,
reference should be made to the index at the back of this pamphlet for the
Farts List page on which this part may be found. If no page reference is
indicated, then the part is not supplied individually and the subsasembly
or assembly of which it is a component should be ordered.
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Parts List
20-mm A.A. GUN MOUNT

MARK 20 MOD 2
20-mm CRADLE MARK 13 MOD 0

FART WUMBER

M

PES. COMFOMENT SHETCH
G "
487510 1 Cradle Assembly—Consists of:
492522 1 Cradle
299794 2 Gun Securing Bolt Assembly—Consists of:
(OE-2205)
oot : = 1
299794-1 2 Gun Securing Boll i
{DE-218B)
2997 94-4 2 Gun Securing Bolt Locating Pin W
(OE-22632)
299794-3 2 Gun Securing Bell Spring
(OE-2189)
299794-2 2 YWithdrawing Head
(OE-2190)
299794-5 2 Withdrawing Head Securing Pin ﬁ
{OE-2261)
799932 4 Prossure Dilar ¢
[DE-2259)
(& 00 00 00 90
487475 4 Cheook Plale \
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20-mm CRADLE MK 13

MOD 0

IKETCH

PART HUMEER L5 COMPONENT
482515 16 Cheek Plate Securing Scraw
i l )

454181 1 Trigger Connecting Yoke Assembly—
Consists of:

4B7 509 1 Tripger Connecling Yoke

482503 | 2 Trigger Link Assembly

482502 [ 2 Trigger Link Pin

482506 I 2 | Trigger Link Pin Retainer

482574 1 Trigger Idler Lever and Yoke Shaft Assembly

482495 1 Trigger ldler Lever and Yoke Shoft Washer

299665-4 1 Trigger ldler Lever and Yoke Shaft Snap

{OE-1346) Ring

482507 1 Trigger Connecting Yoke Axis Pin

A6T 6T 6-2 1 Trigger Connecting Yoke Axis Fin Cotfer
Pin

454180 1 Triager [dler Lever

482496 1 Trigger Idler Lever Pin
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20-mm ASSEMBLIES OP 1439

— Sk /2 S
PART MuMBER | COMPOMENT SXETEH
482577 1 Cocking Cable Sheave Axis Beli—R.H.
R i =
|
482578 1 Cocking Cable Sheave Axis Bolt—L.H.
|
v 482579 2 Cocking Cable Sheave Axis Bolt Scrow
| 454182 2 | Cocking Cable Sheave
l I
f_- —_— —— — - E — e — C— S—
299798-1 1 | Cradle Trunnion Pin—R.H,
(OE-2160) |
- I ) ——
i |
487511 1 Cradie¢ Trunnion Pin—L.H.

299798-4 1 Cradle Trunnion Pin Key—R.H.
(OE-2191) '

o — e —— e S =

482576 2 | Cradle Trunsion Pin Key—LH. @

== . = | — —_— = - — =

2
367701-2 2| Trunnion Pin Nut ﬁ
(©

- ————

367701-3 | 2 | Trunnion Pin Washer (O)

e — — =

3676766 2 | Trunnien Pin Nut Cofter Pin ===

— e —— & = — i o R ST—

299799 2 Weight end Band Assembly E
(QE-2207)

| 299800-2 2 | Weight Pivet Ball @ &
| (oe27n) |
B L . |




20-mm CRADLE MK 13 MOD 0

2T
PART MEUMEER e COMPONENT . SKETEH
299800-3 Z Weight Pivel Bolt Nut @
[OE-2178) i
12-Z-48-812 | 2 | Weight Pivot Balt Nut Cofler Pin =
492491 1 Cartridge Bag and Frame Assembly
] __L = :

' | , 3
482546 | 2 | Cartridge Bag Bolt (E:___‘g'{r‘;

| = : : =
299957-6 4 | Cartridge Bag Boll Washer

| =
12-7-48-825 4 | Cariridge Bag Bolt Colter Pin e
454129 | 1 Cradle Spring and Housing Assembly—R.H.

Consists of:
299798 1 S5pring Housing Assembly
299794-2 1 Spring Housing Bearing Bushing @
{OE-2166) .
299795-4 1 Cradle 5pring Securing Bolt
299797-3 1 Spring Securing Balt Washer @
{OE-2278)
487478 1 Cradle Spiral Spring
i
454130 | Cradle Spring and Housing Assembly—L.H.—
Consisis of:
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20-mm ASSEMBLIES

OP 1439

M,

PART NUMECR el COMPONENT
299798 1 Spring Housing Assembly
ﬂ;?%:‘l I_ Spring li-l;uslng Bearing Bushing
- foeatea | _
299795-4 1 Cradle Spring 5ecuring Bolt
299797-3 IF Spring Securing Bl:;l; Washer
1 _{ﬂE!i?!] : ) N
487478 1 Cradle Spiral Spring
| 4-5; 2 Handle Bar Séuw— Front ]
4823519 2 Handle Eur_ﬁc_riw—ﬂﬂur _
;_:2514 2 Shovlder Rest Frame Nul
299888-5 2 Shoulder Rest Frame Mut Washer
482331 | 2 shoulder Rest Frame Key
—4!;‘-3 4_ Handle Bar te Cradle Spacer -

—— e ——
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20-mm CARRIAGE MARK 16 MOD 0

{OE-3516)

PART WUMEER 4k COMPONENT SKETEH
492504 1 Carriage Assembly—Consists of:

— - = ﬁhcﬂ

p— 15{3.1: o
L . i = )
482490 1 Carrioge Lock Lever Housing Assemhbly—
Caonsists of:
454131 1 Carringe Lock Lever Housing "1.,
299966-2 1 Carringe Lock Lever (:j.:c*’;’_ﬁ?j
(OE-3512)
| 299946-4 1 Carricge Lock Lever Pivotl Pin i |

(OE-3513)
299969-2 2 Carriage Lock Lever Spacer @
[OE-3518)
482491 1 | Carriage Lock Lever Housing Serew W
299948-3 1 Carriage Lock Lever Seal = = =
(OE-3519) —
299966-5 1 Carriage Lock Cover Plug
(OE-3514)
29996461 1 Carriage Leck Flunger m
(QE-3515)
299966-3 1 Carriage Lock Ball (3% Diamater) @
(OE-3511) .
299968-2 1 Carriage Lock Ball Spring o@Taaaandy
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20-mm ASSEMBLIES

OF 143%

FART MUMBER

MO,
FLi.

COMPOMENT

a6

299966-2 1 Cradle Lock Lever Cﬁ,ﬂﬂ

{OE-3512)

2999664 1 Cradle Lock Lever Pivol Pin '”h )

{OE-3513)

2999469-2 2 Cradle Lock Lever Spacer @

(OE-3518)

299943-5 1 Cradle Lock Plunger [}w : |,
Ao,

299968-3 1 Cradle Lock Laver Seal —

(OE-3519) E

299966-5 1 Cradle Lock Cover Plug

(OE-31514)

299%66-3 1 Cradle Lock Ball {3 Diameter) @

(OE-3511)

299968-2 1 Crodle Lock Ball Spring

(OE-3516) ;

29994 5-6 1 Carriage Packing

(OE-3522)

454184 1 Carringe Packing Retainer

29978E-2 K Spring Howsing Cover—R.H,

(OE-2165)

487515 1 Spring Housing Cover—L.H,

2997 8B-7 B Cradle Spring Housing Cover Screw a)m




20-mm CARRIAGE MK 16 MOD 0

—_— -_-.'—l—-—-l- = e — x ..—.I
PART NUMBER L COMPONENT SRETEN
299791-9 8 | Cradle Spring Housing Covar Screw Lock @ .
Washer
482590 1 Spring Housing Cover Seal Plate

12-2-8-260 2 $pring Housing Cover Seal Plate Screw ?

299932 | 5 Pressure Qiler

{OE-2259)

299046-1 B Carriage to Pivol Serew

2999446-2 1 Carriage Pivol Hole Cover

AB7516 1 Cam Limit Step Trunnion Pin Lever

2999469-1 1 Pivol Retainer Lock Serew Cover Plug %

[OE-3526)

455385 1 | Cocking Bar—R.H. C——
[ o= Ay e |

455386 1 | Cocking Bar—LH. p———————2

482497 2 Cocking Bar Pivel Pin @j‘.‘j

482498 2

J Cocking Bar Pivol Pin Retaining Pin ﬁ
482499 2 .| Cocking Bar Pivot Pin Spring m
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20-mm ASSEMBLIES OP 1439
PART NUMBER PeL. COMPONENT SKETCH
482500 2 | Cocking Bar Pivet Pin Spring Washer @
482585 1 Cam Limit Stop 5haft Assembly—Consists of: |I
487514 L Cam Limit Stop Shaft
482587 | 1 Cam Limit Stop Raller @
482586 1 Cam Limit Stop Roller Axis Boll @
12-2-48-657 1 Cam Limit Stop Roller Axis Bolt CoMer Pin =

e s —

482588 1 | Cam Limit Stop Shaft to Carriage Screw W
482589 1 Cam Limil Stop Shoft 1o Carrlage Washer \ .
487513 1 Cam Limit Stop Shaft Laver

[ i | i

| |
482582 1 Stop Rod to Stop Shaft Lever Pin m
12-7-48-838 1 | Stop Rod o Stop Shaft Lever Pin Cotter Pin E
482584 | 1 | Stop Red to Trunnion Pin Lever Pin 0'_:)

>
482583 1 Cam Limit Stop Rod Ball




20-mm CARRIAGE MK 16 MOD 0

R

Sigh! Hose and Cable Manifald Assembly

FART MUMABER FEL COMPOMENT SKLTCH
e i | a2 . = —
482581 1| Cam Limit Stop Red Clavis Q

S
482592 1 Cam Limil $top Rod Clevis Nul Ol

s
454183 1 Cam Limit Stop Rod
487508 1 E
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20-mm STAND MARK 7 MOD 11

IKETCH

. Sl -
PART NUMBER L COMPONENT
487519 1 Stand Assembly—Censists of:
RN SN :.___ —
36T F26-1 1 Stand Weldment
—4‘?1:531] 1 Pivet Housing B -
i Eﬁi‘i"ﬂ;-ﬁ‘- 1 Pivot Hnusiﬂ:Br-uw Stud
i | ]
36767 6-5 1 Draw Stud Nut Lock Washer _
J67549-3 | 2 1Fi'|.r-n-1 Houwsing Lack _Efrew
367549-2 | 1 Pivat Hu_l.;sing Cap
_Eﬁ?;ai; _ 1 Pivot Housing Cap Gasket
12-Z-46-221 6 _P11.r_n! Housing Cap Bolt
= IE-I-:J 2-252 & Pivel Housing Cap En;.;;h;u_sher
| [ § —
12-Z-329-57 1 Fivel Housing Cap Pipe Flug
299932 3 | Pressure Qiler
{OE-2259) :
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20-mm STAND MARK 7 MOD 11

PART NUMBER L COMPONENT ! SKETCH
|
|
365%05-1 1 Fivel
299943-1 1 Pivet Retainer
{OE-3504)
299962-2 1 Pivol Retainer Lock Screw W
{OE-3505)
2990623 4 Pivot Thrust Bearing
: {OE-3508)
i 487512 2 Cam Limit $fep Cam—Blank
482591 8 Cam Limit 5top Cam Screw




Parts List
20-mm SHIELDS MARK 6§ MOD 0

=y

COMPONLINT

Shiald and Bracket Assembly —R.H.—

SRETEH

Shield Bracket Assembly—R.H.

e ——____

Shield Bracket to Shicld Ball Mut

Shield and Bracket Assembly—L.H.—

= m— o— e —

Shield Bracket Assembly—L.H,

PART WEMBER PHl?il. '
492526 1
Consists of:
492528 1
375781-1 1 Shield Plate—ER.H.
299813-6 4 shield Bracket te Shicld Bolt
(DE-2228)
299813-5 4
(OE-2229)
492527 1
Cansists of:
492529 1
375781-2 1 Shield Plate—L.H.
299813-46 4 Shield Brackef o Shiald Bali
(OE-2228)
299813-5 4
(DE-2229)

——— - ———

Shicld Bracket 1o Shield Bolt NMut
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20-mm SHIELDS MARK & MOD 0

FART HUMEER

HO

PLS, COMPOMENT

299951-2
(OE-3535)

8 | Shield to Carriage Balt

SKETEH

239813-3
(OE-2217)

ATt S ] IPEE

299932-3

455387

] Shield to Carriage Bolt Mut

& Shield to Carriage Boll Nut Lockwasher

— - e

1 | Shield Tie Sirap

299813-4
(OE-2227)

299813-5

(OE-2229)

482580

482529

482521

299791-9

4 | Shield Sirap to Shield Bolt Nut

2 Cocking Bar Clip

4 Cocking Bar Clip Boll

4 | Cocking Bar Clip Bolt Nut

4 Cocking Bar Clip Lock Washer
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Parts List

20-mm A.A. GUN MOUNT

MARK 24 MOD 5

20-mm CRADLE MARK 14 MOD 0

SRETCH

PART HUMBER ,'.t:“,'_ COMPOHENT
487474 1 Cradle Assembly—Consists of:

|
492484-1 1 Cradle
299794 2 Gun Securing Bolt Assembly—Consists of:
(OE-2205)
299794-1 2 Gun Securing Bolt
(OE-2188)
209794-4 | 2 Gun Securing Bolt Locating Pin
(OE-2262) |

] i

299794-3 | 2 Gun Jecuring Boll Spring
(OE-2189) { I
200794-2 ! 2 - Withdrawing Head
(OE-2190) |
299794-5 2 Withdrowing Head Securing Pin
(OE-2261)
299932 i Pressure Qiler
(OE-2259)
4B7475 i Cheek Plate
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20-mm CRADLE MK 14 MOD 0

——

FART WUMBER b COMPONENT SKETEH
482515 14 Cheak Plate Securing Screw
454133 1 Trigger Connecling Yoke Assembly—
Consists of:
487482 1 Tri Connecling Yoke II;Tii J‘:"I
Figger Lon ng 144 e
E'__,}F:.-’_,anﬂ""-
= R, = Q\_—:""’Fﬁf .
r.-l
482503 2 Trigger Link Assembly é:.ll @
-
482502 2 Trigger Link Pin @p
482506 2 Trigger Link Fi[n.ltﬂuiner @
299932 1 Prossure Oiler f.fm
(OE-2259)
i — =]
@. ) -
482492 1 Trigger Idler Lever and Yoke Shaft Assembly [ - -*|J
HH“*-\.._‘_\_A
| R i ?
482495 1 Trigger Idler Lever and Yoke Shaft Washer (l::j
T
299665-4 1 Trigger Idler Lever and Yoke Shaft Snap Ring @
(OE-1344)
482507 1 Trigger Connecling Yoke Axis Pin @”ﬁ)
I6T6T6-2 1 Trigger Conn l;-!:.ﬂﬂﬂ Yoke Axis Pin Cotter Pin @:.%
= i — e = "_"—-:_—_3: =
454132 1 Trigger Idler Lever \Qg‘ﬁ
: o TR
S— |
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20-mm ASSEMBLIES

OP 143%

PART HUMBER ;,Ps-r COMPONENT SHETCH
482496 1 Trigger ldler Lever Pin @)
299798-1 2 | Cradle Trunnion Pin
(OE-2160) |
I99798-4 2 Cradle Trunnion Pin Key @
{DE-2191)
I! - —— -I— -I"— e ———— S— —— i ——————— —— -- | —
367701-2 2 | Trunnion Pin Nut u
A6F701-3 2 Trunnian Pin Washer
[ II —— = — &
367676-6 2 | Trunnion Pin Nut Cotler Pin (;E
299799 2 | Weight and Band Assembly (Fabric Band) ﬁ-
(OE-2207) {Optional with 36776-1)
IGTTT6-1 2 Weight and Band Assembly (Steel Band) E' F E
| [Optisnal wilh 299799)
299800-2 2 | Weight Pivot Bolt & -
(DE-2177)
299800-3 2 Weight Pivet Bolt Nul
(OE-2178) -
N == SR k2 —
12-Z-48-B12 2 Weight Pivot Bolt Mul Cotter Pin
492491 1 Cartridge Bag and Frame Assembly
482546 2 Cartridge Bag Bolt




20-mm CRADLE MK 14 MOD 0

PLRT NUMBER i COMPONENT SKETCH

299957-6 4 Cartridge Bog Bolt Washer

12-Z-4B-825 4 Cartridge Bag Bolt Colter Pin (;?_—-____,E:
i_ ; =

454129 1 Cradle Spring and Howsing Assembly—RE.H.—

Consists of:
299798 1 Spring Housing Assembly
o

2997946-2 1 Spring Housing Bearing Bushing @

(OE-2144&)

299795-4 1 Cradle Spring Securing Bolt %
| 299797-3 1 Soring Securing Bolt Washer @

[OE-2278)
i — i

487478 1 Cradle Spiral Spring

454130 1 Cradle Spring and Housing Assembly—L.H.—

Consists of:

299798 1 Spring Housing Assembly

299794-2 1 Spring Housing Bearing Bushing E%

(OE-216&)

299795-4 1 Crodle Spring Securing Bolt

299797-3 1 Spring Securing Bolt Washer @

[QE-2278)




20-mm ASSEMBLIES

OP 1439

COMPONENT

EKETCH

Cradie Spiral Spring

Handle Bar Screw—Frant

Handle Bar Scrow —Rear

Shoulder Rest Frame Mut

Shoulder Rest Frame Nut Washer

PART MUMBER i!‘g}:-_
48T4TH 1
4825718 2
482519 2
482524 2
299888-5 2
|
482531 2

Shoulder Rest Frame Key
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20-mm CARRIAGE MARK 18 MOD 0

IKLTCH

(OE-3516)

PART NUMBER -y COMPORENT
492476 1 Carriage Assembly—Consists of:
4924801 1 Carriage
482490 1 Carringe Lock Laver Housing Assembly—
Consists of:

45413 1 Carriage Lock Lever Housing
299966-2 1 Carriage Lock Lever
(OE-3512)
29996b6-4 1 Carriage Lock Lever Pivel Pin
(OE-3513)
299969-2 2 Carriage Lock Lever Spacer
(OE-3518)
4824M 1 Carriageé Lock Lever Housing Scraw
299968-1 1 Carriage Lock Lever Seal
(OE-3519)
299966-5 1 Carriage Leck Cover Plug
(OE-3514)

I— =2 — e
299966-1 1 Carriage Lock Plunger
(OE-3515)
2999665-3 1 Carrioge Lock Ball (3% Diamatar)
(OE-3511)
299908-2 1 Carriege Lock Ball Spring
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20-mm ASSEMBLIES

OF

1439

PART NUMBER

482489
487480

299966-2
(OE-3512)

299966-4
(OE-3513)

209949.2
(OE-3518)

299943-5
4823517

299968-3
{OE-3519)

299966-3
(OE-3511)

299968-2
(OE-3516)

487477

M,
PEI.

COMPONENT

SKETCH

Cradle Lock Lever Housing Assembly—
Consists of:

Cradle Lock Lever Housing

Cradle Lock Lever

Cradle Lock Lever Pivet Pin

Cradle Loack Lever Spacer

Cradle Lock Plunger

Carmiage Lock Lever Housing and Cam Limit.
Stop Cam Shield Screw

Cradle Lack Levar Seal

Cradle Lock Ball (¥ Diameter)

Cradie Lock Ball Spring

Cam Limit Stop Cam Shield

299966-6
{OE-3522)

487481

100
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20-mm CARRIAGE MK 18 MOD 0

PART MUMBER i',‘u':;" COMPONENT EKETEH
299788-2 2 Spring Housing Cover
(DE-2165)
2997887 B Cradle Spring Housing Cover Screw
299791-9 B Cradle Spring Housing Cover Screw Lock @
Washer
299932 5 Pressure Oiler G
{DE-2259)
299946-1 8 Carriage to Pivet Screw
299946-2 1 Carriage Pivotl Hole Cover C:@;&
454138 2 Cocking Bar Clip
482533 4 Cocking Bar Clip Scrow
299969-3 1 Pivot Retainer Lock Screw Cover Flug %
{OE-3526)
— =rl e T ——

455385 1 Cocking Bar—R.H. B T

' _‘_'_'_'_'_'_'_,_,—-—'_'_ —
455384 1 Cocking Bar—L.H. @:_{-.-_—/’;
482497 2 Cocking Bar Pivet Pin w
482498 2 Cocking Bar Pivet Pin Refaining Pin W
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20-mm ASSEMBLIES

OP 143%

Wi

Consists of;

PART MUMBER 111 COMPMIMENT SEETEH
482499 2 Cocking Bar Pivet Pin Spring
482500 2 Cocking h;hni Pin Spring Washear @
454126 8 1 Cam Limil Stop I.-ju'-r Assembly—Consists of:
k 492474 1 Cam Limit Stop Lever
482484 1 Cam li;;_!fap Roller |
_ 482481 1 _ Cam lim; Sl#;p Roller Shaft Assembly— e

—

482482 1 Cam Limit 59op Roller Shaft
299932 1 Pressure Oiler
(OE-2259)

| 482480 1 Cam Limit Slop Rod Ball

| 482525 1 Cam Limit Step Rod Ball Pin
482483 1 Cam Limit Stop Rod Pin Retainer
482516 1 Cam Limit 5top Rod Pin Retainer Screw
ABISID 1 Cam Limit Stop Lever Scraw
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20-mm CARRIAGE MK 18 MOD 0

PART WEMEER COMPONENT
482485 Cam Limit Stop Lever Washer @
482487 Cam Limit Stop Rod Assembly —Front—
Consists of:
454127 Cam Limit Stop Rod —Front W@
482480 Cam Limit Step Rod Ball
482525 Cam Limit Stop Rod Ball Pin —
: i AR . . -
454125 1 | Cam Limit Stop Rod Clevis m’@
|
482522 1 Cam Limit Stop Red Clevis Nut ﬁ
454128 1 Cam Limit Stop Rod—Rear @; = 2
482472 1 Cam Limit Stop Rear Rod to Cradle Pin Assembly
482527 1 | Cam Limit Stop Rear Rod to Cradle Pin =
Retaining Pin
482475 3 Cam Limit Stop Rod Pin Assembly—
Consists of:
482476 3 Cam Limit Stop Rod Pin @
299932 3 Pressure Oiler CEE‘
(OE-2259) |
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20-mm ASSEMBLIES _ OP 1439

FART MUMBER L EOMPONENT SKETEH
AB74TE 1 Cam Limit Slop ldler Levar _
482477 1 Cam Limit Stop Idler Lever Shaft Assembly—
Consists of:

.I_. - - — — S - e e — —

482478 1 Cam Limit Stop Idler Lever Shaft ﬁaﬂ
il L

| 299932 | 1 Pressure Oiler _ -’ L)
(OE-2259)
482528 1 | Cam Limit Stop Idler Lever Shoft Retaining Pin ﬁﬁ
482483 1 Cam Limit Step Rod Pin Retoiner E

482486 1 Cawm Limit Stop Rod Pin Retainer

482516 2 Com Limit Stop Red Pin Retainer Screw
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20-mm STAND MARK 7 MOD 23

COMPONERT

SKETCH

——amre ey S

919 ]

Q0

.Oa‘. | -
|

o™

Pivet Housing Cap Bolt Lock Washer

PART MUMBER s
S
487479 L Stand Assembly—Consists of:
3677 26-1 | 1 Stand Weldment
i
|
492475 | 1 Pivet Hausing
|
|
365905-3 B Pivol Housing Draw Stud
|
12-Z-9-245 1 Draw 5tud Nut
36767 6=3 1 Drow Stud Mut Lock Washer
367549-3 2 Pivet Housing Lock Screw
36754%9-2 1 Pivat Housing Cap
3675491 1 Pivot Housing Cap Gasket
12-Z-46-221 L Pivot Housing Cap Bolt
12-2-22-252 | &
|
|
i
12-I-329-57 . 1 Pivet Housing Cap Pipe Plug
|
_____ SN ||| S
!
2999372 | 3 Pressure Qiler
. (OE-2259)

|

AL A
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20-mm ASSEMBLIES

106

OFP 1439
PART NOUMBER ] COMPONLNT
365905-1 1 Pivot
299963-1 1 Pivol Retainer
(OE-3504)
299962-2 1 Pivol Retainer Lock Scrow ﬁ m
(OE-3505)
299962-3 2 Pivo? Thrust Bearing—Upper m
(OE-3506)
482488 1 Pivol Thrust Bearing—Lower @%
487472 ] Cam Limit Stop Cam—Blank—R.H. %
487473 1 Cam Limit $tep Cam—Blank—L.H. %
482479 B Cam Limit Stop Cam Screw
482616 2 Cam Dowel
I . -_—
|




TOOLS—20-mm GUN MOUNT MARK 24 MOD 5

PART RUMEER

LB
PCS.

COMPORENT

SKETECH

482557 1 Mount Tool Bag and Tools—
Consists of:
367682-2 1 Mount Toel Bag
299831-1 1 1-1/4" and 2-3/16" Open End Wrench
{OE-2904)
367 543-1 1 Cradle Spring Housing Sponner
6767 6-1 1 3/8* Allen Wrench
482550 1 Cam Generating Sight Box and Coentents—
Consists of:
492500 1 Sight Box
454152 1 Com Generaling Sigh! Assembly—R.H.
454153 1 Cam Ganeraling Sight Assembly—L.H.
4B2560 2 Sight Screw
454154 1 Cam Scriber Assembly




Parts List
20-mm SHIELDS MARK 7 MOD 0

PART WUMEER e COMPONENT SKETEH

38677281 1 Shield and Bracke! Assembly—R.H.—
Consists of: |

67T 29-2 1 Shicld Bracket Assembly—R.H.

a75781-1 1 Shield Plate—R.H.

299813-6 4 Shield Bracket to Shield Boll | ; @m
(OE-2228) |

299813-5 4 | Shield Bracket to Shield Balt Nut '

(OE-2229) =
367728-2 1 Shield and Bracket Assembly—L.H.—
Consists of:
367729-1 1 Shield Bracke! Assembly —LH.
375781-2 1 | Shield Plate—L.H.
299813-6 4 Shield Bracket to Shield Bolt m
(OE-2228)
269813.5 4 Shield Brackel to Shield Bolt Nut
(OE-2229)
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20-mm SHIELDS MARK 7 MOD 0

SEETCH

(OE-2229)

PAET HUMBER 4 COMPONERT

299813-2 8 Shield to Carriage Bolt

299813-3 8 Shield to Carriage Bolt Nut

(OE-2217)

299932-3 B Shield 1o Carriage Bolt MNut Lockwasher
455387 1 Shield Tie Strap

299813-4 4 Shield 5trap to Shield Bolt

(OE-2227)

299813-5 4 Shield Strap 1o Shicld Bolt Nut

E——
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Parts List

20-mm SHOULDER REST AND HANDLE BARS

MARK 8 MOD 0
PART NUMBER g COMPONENT SRETEN
4924088 1 Shoulder Rest and Brackel Assembly—R.H,—
Consists of:
3676471 1 Shoulder Rest ond Support Astembly —R.H.— i T(_b
Consists of: !.t" .
—
367647-2 1 Shoulder Piece Support Assembly—R.H.— -
Consists of:
299897-6 1 Shoulder Piece Support—R.H, ﬁ\.
299897-3 1 Shoulder Piece Support Pin ﬁ
(OE-1718)
299897-2 1 Shoulder Sirap Anchor Knob
(OE-1720)
299897-4 ' Shoulder Strap Anchor Knob Rivel =1
(OE-1288)
299897-5 ! Shoulder Rest Strop Ancher ‘3‘///
(OE-1719) —
299894 1 Shoulder Piece Assembly
(OF-1703) %
299900 1 Shoulder Pad Arsembly l E Q Q
(OE-1704)
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20-mm SHOULDER REST AND HANDLE BARS MK 8 MOD 0

FART HMUMEER

PES.

COMPOHEMT

SKETCH

{OE-1707)

299739-3 2 Shoulder Pad Scraw
(OE-1517) |
299894-3 1 Shoulder Rest Suppert Bushing
(OE-1712)
299897-3 2 Sheulder Piece Support Pin
{(OE-1718)
487489 1 Shoulder Rest Frame Bracket
454141 1 Shoulder Rest Support Lever

|
299894-5 1 Shoulder Rest Support Bushing Screw
(OE-1713)
299898-5 1 Shouvlder Rest Buckle and 5trap Assembly—

Consists of:
299898 1 Shoulder Rest Buckie Assambly—
(OE-1705) Consisls of:
299898 1 Shoulder Rest Buckle Pardial Assembly
{OE-1706)
299898-1 1 Shoulder Rest Strap Buckle Laver
(OE-1724)
299898-2 1 Shovider Rest Strap Buckle Shaft
(OE-1725)
299898-3 1 Shoulder Rest Strap Buckle Cam
(OE-1723)
299899 1 Shoulder Rest Strap Assembly —
Consisls of:
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20-mm ASSEMBLIES

FART HUMBER

299899.2
(OE-1289)

299899-3
(OE-1727)

299899-4
(OE-1726)

492489

367646-1

I67646-2

HQ.
PR,

COMPOMENT

Shoulder Rest Strap 3top Rivel

o ——

Shoulder Rest Strap

Shoulder Rest Strap 5top

Shouldar Rest and Bracket Assembly —L.H.—
Consists of:

e —

Shoulder Rest and Support Assembly—L.H.—
Consists of:

e —

Shoulder Piece Support Assembly—L.H.—
Consists of:

299897-1

299897-3
(OE-1718)

299897-2
(OE-1720)

299897.4
(OE-1288)

299894
{OE-1703)

——

299900
(OE-1704)

1997393
(OE-1517)
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Shoulder Picce Support

Shoulder Piece Suppert Fin

Shoulder Strap Ancher Knob

Shoulder Strap Anchor Knob Rivet

Sheulder Piece Assembly

Shoulder Pad Assembly

Shoulder Pad Screw




PART HUMBER

|
| M

20-mm SHOULDER REST AND HAMDLE BARS MK 8 MOD 0

PES, COMPOHENT SHETCH
[ T - >

F
299894-3 1 Shoulder Rest Support Bushing [ @I
{OE-1712)
299897-3 2 Shoulder Piece Support Pin (y
(OE-1718)
487489 1 Shoulder Rest Frame Bracket @ﬁ_}f_j
454141 1 Shoulder Rest Svpport Leve: (‘
299894-5 1 | Shoulder Rest Support Bushing Screw %;D
[CE-1713) |
492478 1 Handle Bar Weldmeni—R.H.

|
492477 [ 1 Hondle Bar Assembly—L H.—Caonsists of:
492479 1 Handle Bor Weldment—L.H. I
|
482534 1 Handle Bar Trigger Lever Assembly m‘
482537 1 Handle Bar Trigger to Idler Lever Link l‘
482538 1 Handle Bar Trigger to Rod Pin @
482539 | 1 Handle Bar Trigger Axis Pin M
AR

454137 I 1 Handle Bar Trigger Infermediate Lever
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20-mm ASSEMELIES OP 1439
PART MUMBER g COMPONENT SKETCH
454139 1 Handle Bar Trigger Rod @:—_:-_—-_::J  ——
454140 1 Handle Bar Trigger ﬁ
299932 1 Pressure Qiler Cﬁm
(OE-2259)
A
482509 { 1 Handle Bar Trigger Red Clevis @ ___._.___..
a82521 1 Handle Bar Trigger Rod Clevis Lock Nut )
482525 1 Haondle Bar Triggor Intermediate Lever Pin #
482530 2 Handlz Bar Trigger Lever Clevis Pin @::3
12-Z-48-811 2 Handle Bar Trigger Lever Clevis Pin E
Cotter Pin
|
12-7-48-821 1 | Hondle Bar Trigger Axis Pin Cotter Pin E
[ g L
|
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Parts List

20-mm SIGHT ADAPTER EQUIPMENT
MARK 2 MOD 0

FART HUMBER

HD.
' res COMPONENT SKETCH

S | TS
= = =

e

i
|
| 454135 1 Sight Power Unit Brackel Adapler Assembly— i‘*—-%;;::}'ﬂ
i R.H, =
| 454134 1 | Sight Power Unit Bracket Adapler Assembly— | s
L.H. !
o B | "
482543 2 | Adapler to Shield Bolt _ @:m
= eetne o |
I
299813-4 | 2 Adapter to Power Unit Bolt @m
(OE-2227) '
299813-5 & Adapter to Shield and Power Unit Bolt Nut . '
(OE-2229) . .-
|
492490 1 Sight Bracket
482501 4 Sight Bracket Bolt
|
482523 4 Sight Bracket Bolt Mut
!
454147 1 I Sight Hose and Cable Clip Support
| ’
482510 2 Sight Hose and Cable Clip Support Screw [Em
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20-mm ASSEMBLIES

OP 1439

COMPONENT

Sight Hos¢ and Cable Clip Support Lock Washer

e — ——

SKETCH

Sight Hese ond Cable Manifold Assembly

- -

Sight Hase and Cable Manifold Screw

PART MUNEER s

l
299791-9 2
454144 1
482514 1
452544 1

Sight Hose and Cable Manifold Grommet

——
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Parts List

20-mm MACHINE GUN MECHANISM

MARK 4 MOD 1

PART NUMBLR L) COMPORENT BREXEH
1
=X | ; ==
| [i=:
299698-6 1 | Breech Casing Trigger : If
¥
300048-1 1 Breech Casing Rear Cop

All other parts of this mechanism é:re the same as used on the 20MM Machine Gun Mechanism Mark 4 Med O, as
shown in Ordnance Pamphlel No. 911,
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Parts List

20-mm MAGAZINE MARK 5 MOD 0

HO

118

FART WOMBER FC ;'I COMPFOMENT SHETCH
367739 1 Mogozine Assembly — Consists of:
A6FT41 1 Front Plate Azsembly
367 744-1 1 Rear Plate Assembly
&7 T A6 1 Hand Grip Atsembly—Rear
367 746-2 1 Hand Grip Assembly—Front
67 749=1 1 Feed Axis Assembly—Consists of:
2997 14-2 1 Main Shaft
(OE-1584)
= e .'"':--—_. T i
N, :
367749-2 1 Feeder Guide Assembly r’J‘]{ ] &
A il k-
‘*-.;.3&?:;-
367518-4 2 Feed Axis Taper Pin a2
299720-4 1 Main Shaft Spacer Washer
(OE-1573)




20-mm MAGAZINE MK 5 MOD 0

FART HUMEER ks COMPOHENT SKETCH
299720-3 1 Main Shaft Snap Ring T
{OE-1599) S—
% "'\:.
3677473 1 Feed Arm \ \,
2997211 1 Feed Link ?;-
IOE-1579) {Optional with 2997219 & 299721-12)
|
2997 21-9 1 Feed Link 7
(OE-1579) [(Dptional with 299721-1 & 299721-17) u{jﬁ
299721-12 1 Feed Link
(Qptianal with 299721-1 & 299721-9)
e
299721-2 1 Feed Head ?L-’
(DE-1563) [(Cptienal with 299721-13) 20
299721-13 1 Feed Head e
1Optional with 299721-2)
299720-2 1 Cariridge Feeder Swivel Boll M
(OE-1562)
o
299721-5 2 Articulating Bali @J <)
[OE-1564) |
2997 21-6 3 Arficulating Bolt and Feeder Swivel @
[OE-1568) Bolt Washer —
299721-7 3 Arliculating Boll and Feeder Swivel E
{OE-1297) Balt Coter Pin
299721-8 2 Arficulaling Bolt Reller =
[OE-1565) (=
299720 1 Fecder Assembly —Consists of:
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20-mm ASSEMBLIES

OF 1439

FART WOMEER

(113

COMPOKENT

299720-1 1 Cartridge Feedeor
(OE-1567)
e
299727-6 1 Interlock Belt Spring W
(DE-1574)
299727-4 1 Inteérlock Bolt Taper Pin

(OE-1295)

————

{OE-1291)

e

299721-8 1 Interlock Balt Rellor
(OE-1565) '
2997 27-5 1 Intarlack Balt Sleave
{OE-1569)
1 .

2997127-3 1 Interlock Bolt
(OE-1568)
677521 1 Magazine Mouthpioce

= =1
2997 26-1 2 Mouthpiece Cotler
(OE-1560)
299727-7 4 Mouthpiece Screw ] j
(OE-1593)
299727-8 4 Mouthpieee Screw Nut @
(OE-1298)
A67T51-1 1 Magazine Casing @
299724-2 B Casing Bell — = =
(OE-1556)
299724-5 8 Cosing Bolt Nut (]




20-mm MAGAZINE MK 5 MOD 0

A PN : EaEE BS =
FART KUMBER bl COMPONENT | SHETEH

2997 23-4 T Casing Bolt and Caver Plate Scrow S

(OE-1293) Lock Washer |

* - — - -

A67747-2 1 Coupling Sloeve .
"!L*
— R Ll ]
299726-9 1 Coupling Sleeve Spring MWMﬂ
[OE-1575) i i
-»

299727-1 1 Coupling Sleeve Spring Ring C—
(OE-1585)

| ——— S ——— = - =

299727-2 P Coupling Sleeve Spring Cross Bolt
(OE-1587) I |
I6TTAT-1 1 Spring & Case Assaembly
367748-1 1 Spring Axis '
299723-1 B Cover Plate
(OE-1581) (Optional with 2909918}
| 299918 1 Cover Plate Assembly
; (OE-1359) (Optienal with 299723-1)
299723-3 8 Cover Plale Screw
(OE-1559)
299726-7 1 Indicator Block S
(OE-1583)

121



NUMERICAL INDEX

Burecau of
Ordnance
Drawing Pe.
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299698 -6
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20-mm ASSEMBLIES OP 1439

Burcau of Burcau of
Ordnance OE Ordnance OF
Drawing  Pec. Number Page Drawing  Pe. Number Page
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20-mm ASSEMBLIES OP 1439

Burcau of Bureau of

Ordnance OF Ordnance OF
Drawing Pc. Number Page Drawing Pc. Number Page
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