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Plate 1
at p. 56

Sixteenth line from top of page—delefe senfence—See
Plan Yiew, Plate 1.

Second line from top of page—change (12-Z-313-5) to
read (OE-2283).

Filth line from top of page—change (OE-2157) te read
(OE-2257). -

Operation No. 8, fourth line—change (OW-2137) fto
read (OE-2137).

Operation No. 18, first and third lines—change
(12-Z-313-5) o read (OE-2283).

Operation No. 32, sixth line—chkange (OE-2086) to read
(OE-2045).

Operation No. 24, second line—change ofler (OE-2138)
to read plug (299759-5).

Opcration No. 29, first line—after word screws add
(367557-8).

QOperation No. 33, first line—change (OE-2158) to read
(299948-1).

Operation No. 1, between lines (¢) and (e)—add (d)
Place spacing ring (OE-2067) on spring (OE-2062),

Left end of plate, Section A-A—change fop (OE-2168)
(feading to the spiral spring housing busking, printed in
bluc) to read (OE-2166).

Center of plate, list of part numbers starting with
299948-1—change (OE-2093) o read (OE-2030); change
(OE-2030) to read (OE-2093),

Right center of plate, below handwhecl, list of parts
starting with (OE-2108)—ckange (OE-2142) (o read
(OE-2123) and (OE-2123) to read (OE-2142).
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PREFACE

20 mm. AA Gun Mounts Mark 2, Mark 2 Maod, 1, Mark 2 Maod. 2; Mack 4, Mark 4 Mod. 1, Mark 4
Maod. 2, Mark 4 Mod. 3: Mark 5, Mark 5 Meod. 1, Murk 5 Mod. 8, Mark 5 Mol 4: Mark 6: Mark 10 amd
Mark 10 Ml 1.

This Ordnance Pamphlet, No. 909, describes the construction, operation, and maintenance of the
various 20 mm. AA. Gun Mounts now in service.

Additional Ordnance publications relating to the use of the 20 mm. A.A. Guns and Mounts are:

O 9120 mm. Machine Gun Mechanisms Marks 2 and 4;
20 mm. Guns Marks 2, 3, 4, and 4 Maod. 1
20 mm. Sights Marks 2, 4, 4 Mod. 1, and 5;
20 mm. Hand Grips and Shoulder Rests Marks 2, 4, and 5.

0.D. 4420—Gun Sight Mark 14 Mol 2—Installation and Operation.
Sk. No. 103308—20 mm. Machine Gun and Mount Tndex.

The Mark 2 Mount is Luilt to Beitish standards and specifications in this country, but it has been
izsued by the U, 5, Nuvy as well as the British Admivalty, In this mount the trunnion height is varied by
means of a handwheel operating, through a train of gears, a screw inside the stand,

The Mark 4 Mount is identical in aperation and almost identical in appearance to the Mark 2 Mount,
The Mark 4 Mount has the cocking cable wound around the stand and secured to o hook at one end and
a snap at the other, The Mark 2 Mount Cocking Cable is scoured to a spring loaded reel which is housed
within the stand. The Mark 4 Mount is built to U. S. standards and specifications and is issued by both the
U, S. Navy and British Admiralty. -

Mark 5 Mount is a Fixed Trunmion Height type. The use of Mounts Mark 5 is a temporary expedient
amd these mounts will be replaced on Naval Vesscls by Mounts Marks 2, 4, 6, or 10, when available. A
limited number of Mark 5 Mounts have been issawd for installation in Menchant Vessels and these mounts
are considered 10 be practical for this purpose.

Mark 5 Muoxl. 4 Mount is for use on submarines. It is of the Fixed Trunnion Height type with a shorter
pedestal than used on the Mark 5 Mount. Also it has a number of holes drilled in the pedestal 1o permit sea
water to drin out when the submarine is surfaced.

The Mark 6 Mount is an Adjustable Trunnion Height hydraulically operated type. The height of the
trunnion is varicd by a hydraulic system operated by (oot pedals located in the pedestal.

Mark 10 Mount is a Fixed Trunmion Height type, The stand is @ weldment of steel stampings, instead
of a enating such s wsed on other types of 20 mm, AN, Gun Mounts,




TABLE OF CONTENTS

NOTE—Plate 1 is the folded insert of Marks 2 and 4 Gun Mount at page 56.
Plate 2 is the folded insert of Mark 5 Mod. 3 Gun Mount at page 72.

Plate 3 is the folded insert of Mark 6 Gun Mount at page 120.
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GENERAL CHARACTERISTICS

Chapter 1
Mark 2 Maod. 2, Mark 4 Mod. 2, and Mark 4 Mod. 3 Mounts

D s s SR A A P ke b R A ST S A A e e e Adjusiable trunnion height,
handwheel operated through
mechanical gearing to jack
serew lift.

Working Circle—Diameter. . ... oo vvivvinsrsrivsanssnsmrsunas T Ot £ e vinsara Tty AN

Distance from mount centerine to face of shoulder

pad (with Mark 4 shoulder rest)—Gun horizontal. ... .oooiiiiiaiiiiiiiieieiiiaene e 3614 Inches

Elevation Limits—Above horizontal. . . N R o e e el e S SR g e
—Enlnwhuri.nmml.................__..............,......-.-..........E'Ih.'gn:ﬂ-

G 1L 1 T s K P S ST N R ol oy A e S S e Unlimited®
Height of Trunnion—Column extended. .. ...ooviviiniaiaiiiiiiiiie.. P P .« . .62 Inches
Height of Trunnion—Column retracted. . . ... .. e PR T R e T R PR S L v oo A0 Inches
Holding Down Boles
Nulubvrﬂt’]{ﬂlmu—ﬁquauyspc!r;,-ti.,...*..... ................ e e A A TR
Diameter of Holes. . Ly W —— L1846 Inches
Diameter of Bolts. . ........ T Wy ww— L DU -4 e 1 4% Inches
R R O AN TRCIR. o o i B e b B A AN B BT A LG B Ao 26%¢ Inches
Stand Bearing Dinmeter—Outride, . .00 ivneniniiiaionriee. AL N N e o Ly 2044 Inches
e T L e m A e S AN R e e e sw i A AR
Weights
Stand=Markd. . i ciiioniiiaiee iiiae dae T P R e oo v o 1103 Pounds
Siand el Mo - e e e e S R R AN S RN R S vera Pounds
TR P T S S e SR R B N AT A e 88 Mounds
TSR T S L ) FSRCRIORE RS e RS SR e et e——— . ]
[ T | P S T I L R S O o T YR veores. 58 Pounds
Cradle—=Mark 5, .. .........0. e g v v B4 Pounds
TR T F P O T Rt e e SR e ORI SEpaag b  h T
Mount—Mark 4 Mod. 3. . ......... e A i T e R e ey £ T S O e
Shield==Murkd. ....... 000ty e s PR S AR L e e 238 Pounds
L1 0¥ R TR R e S e et USSR PR € et e e s ve e 241 Pounds
Shoulder Rest—Mark 4. .. . .cocouviuiiivinvaissnnsnsnssns R T S S R e e .. . 20 Pounds
SiahtMark S ML 1. oo v b ey s R R e R R A 13 Pounds
Gun M:ﬂmmﬁm {without magazine)—Mark -i
Solid Barrel . e —_— IWI’:mnds

Total weight, gun mechnnu:m fsnh:l 'I.nrrui:‘r nm:i mm.ml: nmmhlv M.lrk -'.'l MntI 2 of ﬂ'lmu

COMMents ., oA LR S v 1A Pounds
For other clmmcmmtuc_u.w “‘ut'Llllg Circle Drawmg. Nu Eﬂﬂﬂﬂ?
Mark 5 Mod. 3 Mount

N e e s e ARy S T L e e p Fized Trannion Height

Working Circle— Diameter, . N R e e A ] R AR SRR e e e R

Distance from mount n':m:erhnt I:i‘.! f'l:l."i." of shoulder

pad (with Mark 4 shoulder rest)—Gun horizontal. .. ..o oo viiiciiiirnisrssnerozons oo B604 Inches

Elevation Limits—Above horizontal, .. ....... e oy o oy, [EE N e, 8T Degrees

—Below borizontal. . . coveviviriarrrisscinssasnns B ki ey e e L 5 Degrees

e N s S S 1 Ty B . Unlimited*®

Trunnmu s i i e e e e GE}" Inches

*Train limited by the length of power cable when mounts are ¢qu1|1pnd with Mark 14 Mod. 2 gun sight.
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GENERAL CHARACTERISTICS

MARK 5 MOD. 3 MOUNT (Cont'd)

O by o i e e S R S e s PR R S 1.65 or 1.95 Pounds. (See

Operation No. 1 page 69).
Holding Down Bolts

Number of Holesa—Equally spaced. . ... .cciviiiiioinioimninasassisinsssssioesessssss R 5
8 T RN e R DR S R O T ) (RS o 1i& Inches
Diameter of Bolth, ooovoovveivneinrvinen, ik e s s oo oo 115 Inches
Diianneber:of Bole Cirtde . . osamniaimiosdami s b e T e R 2624 Inches
Stand Beaning Diameter—Outside. ... ....on i i iiicissererein e neeese s 200 Inches
L T I on b vaena s s abg Inches

Weights
e R B o s e R  a S  e 963 Pounds
Carriage—Mark 8., .. ..oovimumenissonmsnsissnsnmsrsnss | el 2 i )t 63 Pounds
Cradle=Marlk 4 Mod. 2.....,... T b N o s e R 83 Pounds
Mount—=Mark 5 Mod. 3. ... .. A A T 1109 Pounds
Shield—Mark 4. .....coiviiaiaiaig R e R et L e ST R I e 238 Pounds
Shoulder Rest—Mark 5. .. ................. e S e R o e 28 Pounds
Sight—Markd Mod. 1..................... B RS B T T ror 13 Pounds

Gun Mechanism (without magazine)—Mark 4
Ribbed Barvnlu o e v s ik s dr s i b i s s ket s s 1k Poands
Solid- Barrel . oo v snsaion T R e e SRS 150 Pounds

Total weight, gun mechanism (solid barrel) and mount assembly of above components. . . . . .. 1538 Pounds
For other characteristics see Working Cirele Drawing, No. 200008,

Mark 5 Mod. 4 Mount

Distance from mount centerline to face of shoulder
pad (with Mark 5 shoulder rest)—Gun hovizontal. . .. .. oooiiviiiriiiiiecircrrirannres s 080 Inches

Llevation Limits=—Above horizontal. oo ii i v e o s vinan i Ve s s s v s e i ee e o s sas B LEEMCES
= Rl OO & s s e im0 A e e e R A A 5 Degrees

" Ll - - A &
T E RN oANRNNRE i i o w0 i i o B e e e wreac ATLCEE E

i e o o e e D e e e 5024 Inches
Helding Down Bolts
Number:of Haoles—FEqually spaced oo iamoii i sici b o n o i e s i i 56 s os s aimais s eiin i o
Er Rt TR vyt o i R R e Fo S S i b e Tt e e e e B g e 134 Inches
T b A R & i e o T W b e W R B AR 1} Inches
Diameter of Bolt Circle ... oo, P e A Py sale i and waceandg Inches
Stand Bearing Diameter—Outside. .. .. oo iviiiiinerrrcnsnissransrcssssanssssssassssassssadb Inches
—IRSide. oo s i s e < | LT T
Weights
Etand—Mark 5 Mod. Z2{nolapacweld). ... ..ocvrv i iiiniiniminemen s s e 527 Pounds

*Train limited by the length of power cable when mounts are equipped with Mark 14 Mod. 2 gun sight.
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GENERAL CHARACTERISTICS

MARK 5 MOD. 4 MOUNT (Cont'd)
Carriage—DMark §

................................................................ 63 Pounds
g T o Ve 83 Pounds
Mount—DMark 5 Mod. 4 (nolapatweald) . . .., . e .. .973 Pounds
o S P 4 I e A R o e e o S e b e e = s 233 Pounds
Shoiider Bast—NMMurll s smmi op o i B s iy atop s B LR R R P 20 Pounds
Sight=-3ark - Mad:To o ormn s i s s R L R i e e e e et 13 Pounds
Gun Mechanism (without magazine)—Mark 4

Bibbe B artel . oo i e S e e L S R R e P P 141 Pounds
Solid Barrel. ...... e B e e e e P e s B T e e 150 Pounds

Total weight, gun mechanism {solid barrel) and mount assembly (no laps at weld) of hove

OB 5 e e S e e i o s i b s 1394 Pounds

IFor ather characteristics see Worldng Clrele drawing, Neo.o 200008,

Mark 6 Mount

R R T e T i e b e i e L Adjustable fannicn height, foot

pedal operasd  hydraulic lift

VORI A ATOTE S v b e e b e S i e 2 e e i 10 Feet

Distance from mount centerline to face of shoulder

pad (with Marlc 5 shoulder rest)—Gun horizontal . oo o0 o e 4034 Inches

Elearation Liniils— A e OB SO s o inmnnen st 5o st a8 o o 3N et e o e 00 Degrees

e R e I oW e 15 Dregrees

A ] T B i B T e e S e e e T T i T S i e TR Unlimived®

Ieight of Trunnion

Colnmn BEIbenlE oo snonss o sl mo g ot e g e e e G544 Inches
L R W E] eg e v e LT e Y £ S A P N e Ii-i;‘?e-i Inches

Holding Dlown Bolts
Hunmber sk ol ede B ial 5 amaatt s s St s i o e s e T e o B R e 5
Dliameter ol Hole®. reri co ot i i i i i S i e e e e e 1345 Tnches

o e S B e et e e e e L e Bl e 145 Inches
BT 0 ey ] A e ey T TP U TONOT  co p  e oo 2028 Linches

Stand Pearing Dismeter—Ouboides | oo omn i i id e s v i v i s e e w80 Inehes

el e s snm bt e e e L SR bl i s 1944 Tnches
—Clearance Circle over heel Tugs

.................................. 32 Inches
Weights

el e R el N B P RTEN s o o A S b e s S L o i bt 1110 Pounds
L A ST el e i b e e e T e e e o R ST TR T8 Pounds
e e T T I o T v S84 Pounds
Memet—Blarle B fwitheatll. oot s s e s e B s b e e e 1273 Pounds
] o L T Pl 241 Pounds
Shoilder Ramb M s o o s o o T e S A e i 20 Pounds
L T o T T P T Pounds

CGiun Mechanism (without magazine)—Mark 4
Bibbed Bl o r s s e e e R e B T e T e 141 Pounds
B el B o e A e e e R i e o e e R S 150 Pounds

“Train limited by the length of power cables when mounis ars equipped with Mark 14 Mod. 2 gun sight.
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GENERAL CHARACTERISTICS

MARK 6 MOUNT (Cont'd)

Total weight, gt mechanism (solid barrel} and mount assembly of above components. ...... 1691 Pounds
For other charaeristics see Working Circle Drawing, No. 300047,

Mark 10 and Mark 10 Mod. 1 Mounts

D o f e B N v b s e T e R R e 3 e e Fixed Trunnion Height
B ] i TR e i E oyl o 1 o e AR 10 Feet
Distance from mont centerline to face of shoulder
pad fwith Marlke Slhoulder 1'{_-5[}—[_éur| honzootal. .. ... Al B e e T e iy -113'3' Inches
Elevation Limits-Abote ToFEOmtak. « o o0 ve v erms wamsin e i bass e e ke d g e s e s 00 Degrees
T En gk L n L ) 1R g P Rt et e R S e e i e 15 Degrees
Fradtine Tamin. o o e s Sl s e s 8 S il Unlimited *
TR O BRI L. o ooeoiernim s s e b e e e i R o e S i e e e 305 H2vg Tnches
Holding Down Bols
Numbier Ol Holk—Trinm e SPaTB s csiih-pa e Sopmaa s s s s b Ih e as s 0 aw Wpgdd pim Alnm ccoa 5
L e B T eI T i e 136 Inches
IR 0 PUER e o ro s momme oo g i A e i b e B S 114 Inches
EE-T0 T (o0 ) R oL T o o ) G ot o e P S SR O B 2625 Inches
Stand Baarioe Dianeter-—OmntEide . v oo i vm i weibe e sms srfemt s s e & b b 3 isins s e 2014 Inches
e PR i ot e e Rt e W e e A A R 2314 Inches
Wieipghts
S A TR s s el el M B T LB S e e e e Poyaricls
TR R y 1 oy 2% o a1 s L O o s e S LR T ety N e Pounils
RO NI o e e e i e e e R S Pounds
e e D T B | L e bt b T b o b e B Rl e el e coEb e A R e b 84 Pounds
Menmt=—aaglc 0 s s e S R e e S T e L) M etk Pounds
Moint—MArk 100 ods & s s e A e e S e e e e A e Prounds
e T e T o S o s i e e e s A S e L s 241 Pounds
Shoolder Fest BlarlEii | o o i s s s e e e A s b A e e 28 Pounids
R et I R AT T e o i it v e T A W T e ke e R T Pounds
Gun Mechanism fwithout magazine)
R oo e | e B A N OV O I S [T At e AL =y ” AT 11 141 Pounda
T T ) SN S o e e o Sl e Sl ) 150 Pounds

Tzl wuigh{, g mechanism |:5.;||;ir_| harrel) and mount aﬁﬁc:[]bly of ahove components, ... ...  Pounds
For other characteristics see Working Circle Dirawing, No, 329826,

#Flrain Limited h}r the length of prower cables when mounis are {:(]L'Iippl:d with Mark 14 Maod. 2 [ ﬁig]‘lt.
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GENERAL CHARACTERISTICS

MARKS AND MODIFICATIONS

MARK MARK CAARK CARK SARK MARK
2 2 2 2 2 AECHANICAL
2 MOD, 1 2 2 2 MOD. 1 2 |MECHANICAL
2 MOD, 2 2 2 2 MOD. 2 | 2 MECHANICAL
=l ) N 4 s 4 MECHANTCAL
aMoD.1 | 4 0 AMOD,1 | 4 MECHANICAL
4 MOD. 2 1 1 sMOD. 2 | 4 MECHANICAL
AMOD.3 | 4MOD.1 | 4 MOD. 5 | 4MOD.1 MECHANICAL
5 | 5 4 T FIXED
5 MOD. 1 5 5 4 MOD. 1 4 FIXED
5 MOD. 3 33 5 | amop.z | " | FIXED
5MOD. 4 | &MOD. 2 5 4 MOD. 2 f FIXED (Sub.)
i == 8 | 5 | 4MOD.1 | HYDRAULIC
10 g 7 5 | 4MOD.1 | FIXED (Tripod)
10MOD. 1 | 7MOD.1 | 7 5 | 4 MOD.1 |FIXED (Tripod)
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MOUNTS MARKS 2 AND 4 DESCRIPTION

BARREL SPRING MAGAZINE

SHOULDER REST

CLAMPING LEVER ———
COLUMN RAISING HANDWHEE

CARTRIDGE BAG
PEDESTAL
CASING

== COCGKING WIRE ROPE

Figure 1—Exterior view showing general arrangement of the Mark 2 and Mark 4,
20 mm. AA Gun and Mount
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DESCRIPTION MOUNTS MARKS 2 AND 4

Chapter 2
MARK 2 MOD. 2 AND MARK 4 MOD. 2 GUN MOUNTS
DESCRIPTION

The mount, Figure 1, permits the height of the gun trunnion ubove the deck to be easily and rapidly
altered for any sight angle, thus enabling the gunlayer to assume the easieat position. This 15 done by the
column raising handwheel mounted on the pedestal head. A tobular column supports the trunnipn bracket
and carries an internal thread that mates with a screw, driven by the handwheel. The rotatable pedestal
head may Le locked in any position by the clamping lever. On the base of the pedestal is also loeated the
Liracket for the cocking wire rope,

The gun can be tramed through 360 degrees and continued arcund by means of the rotatable com-
bined trunnion bracket and pivot. There is no stop; therelore, the training can be continued on any target
without stopping. Train is imited by the length of power calile when mounts are equipped with Mark 14
Mod. 2 gun sight.

The gun can be elevated from minus 5 degrees o plus 87 by means of the rotatable eradle.

The pedestal of the Mark 4 mount has two brackets for the cocking wire rope. The wire rope is
hooked i the Jower bracket for use when cocking the gun, When the gun has been cocked, the upper cnd of
the cocking wire rope is unhooked from the breech bar, wrapped around the pedestal and hooked over the
upper beacket, The lower bracket for the cocking wire rope is shown in Figure 1.

The Mark 2 Mod. 2 mount has the cocking wire rope attached 1o a spring controlled reel that winds
up the cocking rope inside the pedestal when it is not in use,
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MOUNT MARK 4 MOD. 2 DESCRIPTION

TRUNNION TRUNNION
BRACKET AND PIVOT

SPIRAL SPRING
SPRING THRUST BEARING

CRADLE
PIVOT BEEARING

PEDESTAL HEAD
LOCKING CATCH

1)
o\
LOCKING

BOLT
RECESSES

THRUST BEARINGS
COLUMN

RAISING

HANDWHEEL PEDESTAL HEAD

HEAD CLAMPING
LEVER

SPUR AND BEVEL GEAR

THRUST BEARING
HANDWHEEL

LOCKING CATCH

PIVOT BEARING
CLAMPING BAND

GRIPS HERE COLUMN BEARING
PEDESTAL
COLUMN —_—
’ I COCKING
GUIDE TUBE - : ROPE
; | BRACKET
: In
COLUMN ‘ | SPRING
THRUST = _ | ; THRUST
BEARING T T TR T T | BEARING
| |
Figure 2—Diagrammatic Arrangement of Mount
Green—Fixed Pedestal Purple—Combined trunnion bracket and pivot
Red —=Tubular column Blue—Column raising spindle and drive from
Yellow—Pedestal head handwheel
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CONSTRUCTION MOUNT MARK 4 MOD. 2

MOUNT CONSTRUCTION

NOTE—Figure 2 is diagrammatic and colored for the purpose of showing operation and is
not accurate in construction details.

Plate 1 is a detailed section showing construction and OE and part numbers.
There are five principal parts in the monnt as follows:

Fixed Pedestal in green, Figure 2 and Plate 1, supports the mount and is bolted to the deck. A
cocking wire rope bracket is bolted to the outside and iz used to hoolk the wire rope on when cocking the
gun. A bottom cover plate is bolted underneath the pedestal and is the main support for the equalizing
springs, the column mising spindle, and the vertical shaft of the gear train. This bottom cover plate has a
shim pack which provides the means of adjustment for free movement of the column. A guide tube is fixed
withm the pedestal and is provided with a vertical kevway in which slides the key on the tubular column.

Tubular Column in red, Figure 2 and Plate 1, is constructed with internal threads at its lower
end. These internal threads engage external threads on the column raising spindle in blue on Figure 2, The
handwheel operates the column raising spindle. The drive from the handwheel is ghown in blue on Figure 2
and Plate 1. The helical springs are inside the column raising spindle and the pivot and they are placed in
series in compression, being separated by a spacing ring. Guide tubes hold these springs, the lower external
guide tube being supported by a thrust bearing in a bushing on the bottom cover plate.

CAUTION—These compressed helical springs must not be disassembled unless a special

fixture is used. The heavy compression these springs are under will cause serious injury
unless the compression is eased off,

Pedestal Head in yellow, Figure 2 and Plate 1, through which the column rises, is able to rotate
arcund the top of the fixed pedestal but ean be held in any desired position by a spring steel elamping band
that is operated by a lever, The pedestal head contains the handwheel drive, a double gear consisting of a
bevel and spur for the purpose of transamitting the drive, and the clamping band with its lever,

Combined Trunnion Bracket and Pivot in purple, Figure 2 and Plate 1, is free to rotate around
the top of the column on thrust bearings, which take upward and downward thrust, and in roller bearings
located between the column and the trunnion bracket and pivot. It carries the trunnion arms that have
plain bearings for the trunmion ping of the cradle.

NOTE—Two holes, cach being one and one-half inches in diameter, are provided in the
trunnion arms, These holes are directly above the center of gravity of the mount and a
cable through these holes will support the mount in a vertical position.

CRADLE MARK 4 MOD, 2

The eradle supports the gun and is carried on two trunnion ping located in the arms which extend
rearward on the carriage. The cradle rotates {reely on the right trunnion pin. The left trunnion pin is keyed
to the cradle in order to form an abutment for the cradle spiral spring.

In some earlier cradles, two cavities or pockets were cast in the rear end and these were filled with
lead. See Seetion C-C, Plate 1. Later cradles were cast solid, The cradle is provided with machined grooves
at the front and rear end in which the shoes of the gun breech casing engage. See Figure 3. The gun is held

in position in these grooves by a securing bole assembled 1o the underside of the cradle, See Figure 3, and
Place 1.

The 1orsion spring which is assembled to the left trunnion pin and anchored in the housing, Figure 2
and Section A-A, Plate 1, is used to compensate for the unbalance of the oscillating parts about the trunnion.
This spring is placed under tension when the cradle islocked in the 87 degree elevation by tuming its hous-
ing two or three notches when assembling the housing to its cover.
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MOUNT MARK 4 MOD. 2 CONSTRUCTION

The cradle may be locked in either 5 degree or 87 degree elevation by a locking bolt built in the
right side of the carriage.

A sheave, mounted on a pin in a slot in the left rear corner of the eradle, 15 used (o Tacilitate cocking
the gun with wire rope assembly (OE-2020),

The cartridge bap which aceumuliuies the hred cartridge cases is attached to the cradle al its rear end.

NOTE—=Earlier cradles Marks 2 and 4 used on Marks 2 and 4 Mounts did not have provi-
sions for mounting Mark 14 Mod. 2 sight, interfered with installation or removal of the
integral type shoulder rest Mark 5, and lacked provision for the cocking rope sheave.
Ordalts Nos. 1186, 1269, and 1366 were issued to all ships and stations equipped with 20 mm.
Antiaircraft guns. Performance of these Ordalts corrects these conditions and converis the
Mark 2 cradle to Mark 2 Mod. 1 and Mark 4 cradle te Mark 4 Mod. 1 cradle.

TRUNNION BRACKET AND PIVOT LOCKING BOLT

This lock is built into the right side of the carriage to lock the cradle in the plus 5 degree or plus 87
degree positions, It consists of : Locking bolt (OE-2070), bolt knob (012-2072), bolt knob pin (O12-2140),
bolt spring (OE-2074), bolt bushing (O-2071), two spring retaining pins (OE-2141), and bushing
retaining pin {OE-2260). See Plan View, Plate 1.

The large end of the bolt operates in a horizontally drilled hole in the carriage. Locking the eradle in
position is accomplished by releasing the bolt knob so that it rests flush with the bushing. When it is desired
to train the gun without restriction, or change the elevation position, the knob should e pulled out and
turned one-quarter tum.

GUN SECURING BOLT

This bolt is assembiled in the floor of the cradle. 1t is of the spring loaded tvpe and should always be
engaged in the breech casing when the gun is in place. This assembly consists of : Bolt (OE-2188), bole locat-
ing pin (OK-2362), bolt gpring (O1E-2180), bolt withdrawing head (OE-2180), and withdrawing head securing
pin (OE-2201), See Main Section View, Plute 1, also Figure 3.

To operate the bolt pull it downward by the withdrawing head located on the bottom of the cradle
and turn one-quarter turn to hokl it out of engagement.

CARTRIDGE BAG

This bag which collects the fired cartridges is suspended at its front end from the carriage and at its
rear end [rom the eradle. A flap with a snap fastener is provided at the bottom of the bag to permit the bag
to be emptied easily,

A weight suspended from the pivet bolt, which passes through extensions on the front end of the
cheek plates, serves as a deflector for the cartridges when entering the bag. See Plate 1.

ROTATING THE PEDESTAL [EAD

The pedestal head can be turned by hand to any position desired when the clamping lever (Figure
1 and Plate 1) 15 raised. The pedestal head can be locked in any position by depressing the climping lever.

NOTE—The column raising handwheel tends to turn idly during the rotation of the
pedestal head, and the rotation of the head can be assisted by turning the handwheel.

RAISING OR LOWERING THE COLUMN

When the pedestal head is locked o0 that it eannot rotate the action of turning the handwheel, Figure
2 and Plate 1, drives the gear train (shown in Blue), The column (ghown o red) has threads that ace en-
gaged in the threads of the column raising spindle and is prevented from tuming by a key that is in a vertical
keyway in the guide tiibe. The column, therefore, rises with the gun and the weight of the rising parts is
taken by the compressed internal helical springs which aid in raising the gun. The rise of the gun is limiwd by
the upper stop ring secured to the top of the spindle. A lug on the spindle spur gear acts as the lower stop.
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OPERATION MOUNT MARK 4 MOD. 2

NOTE—A locking catch is provided to lock the handwheel and thus fix the column at any
height. A housing catch is also fitted to lock the combined trunnion bracket and pivot,
when it is in its lowest position, to the pedestal.

-
e

y—=
COCGWMED

CRADLE

WML G
e —

GUN SECURING
BOLT HEAD

GLUN SECURING
BOLT

Figure 3—Gun Mounting showing securing shoes and securing bolt
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MOUNT MARK 4 MOD. 3 DESCRIPTION

MOUNT MARK 4 MOD. 3
GENERAL DESCRIPTION

This is a modification of the Mark 4 Mod. 2 mount to provide improved lubrication and exclude
water from the interior of the mount.

In addition to the new lubrication provisions, this new meount uses Mark 4 3Mod. 1 trunnion bracket
and pivot, Mark b cradle, the cradle lock used on Mark G mounts, a modified pedestal easing, and a new
pedestal head cover.,

Due to the importance of incorporating additional lubrication provisions in Mark 2 and Mark 4
mounis now in service, Ordalt No. 1398, has been issued to cover such modifications as can be made on ship-
board and at shore luases,

Detailed information regarding new Jubrication provisions and parts used is given in the following
paragraphs.

DETAILED DESCRIPTION
Lubrication: See lubrication chart, Figure 4.

(a) Direet lubrication is provided to the equalizing spring upper thrust bearing through a diagonally
drilled hole leading from the top surface of the trunnion bracket and pivot to the bearing seat. A
slotted pipe plug is used to close the hole. See Plate 1.

(b} Lubrication to the trunnion bracket and pivot upper amd lower needle bearings is provided
through an oil hole drilled in the top surface of the trunnion bracket and pivoet. This hole is alzo
closed by a slotied pipe plug. See Plate 1.

(e) Lubrication is provided to the bevel and spur wheel gear bushing through a hole in the pedestal
head and drilled holes in the bevel and spur wheel gear, Lubrication to the pedestal head lower
bearing iz provided by squirting oil into the recess at the top of the pedestal through this plug
hole. The hole in the pedestal head is fitted with a slotted pipe plug. See Plate 1.

() The upper part of the pedestal head lower bearing is lubricated by squirting oil into the trough
located inside the head below the pipe plug hole referred to in {c). See Plate 1.

{e) Two oil holes are provided in the pedestal cover 10 lubricate the pedestal head bushing and
column guide bushing. The holes are closed by slotted pipe plugs. Sce Plate 1.

(f) Lubrication is provided to the handwheel bevel pinion bearings through an il hole drilled in
the handwheel drive housing. This hole is closed by a slotted pipe plug. See Plate 1.

(g) Two pressure oilers are Aitted 180 degrees apart in the wall of the trunnion bracket and pivot to
provide lubrication to the two column thrust ball bearings.

(h) Pressure oilers ave also screwed in the clamping lever spindle beavings to provide lubrication to
the spindle. See Plate 1.

{i) A pressure fitting is also used in one end of the locking catch pivot pin to lubricate the pin. See
Plate 1.

(i) A pipe plug in the pedestal casing permits acoess to a 45 degree strect ell in the column puide
bushing to provide lubrication te the column guide lower bearing bushing. See Plate 1.

(k} To permit access to the vertical shaft lower spur wheel and column raising spindle spur wheel
for cleaning and lulrication, the rectangular hole near the lower part of the pedestal casing has
been increased in size and relocated approximately 195 degrees dockwise. See Plate 1.

(I To more ellectively seal the column against the entrance of water, a new seal is employed in
place of the felt ring formerly used, See Plate 1,

{m) A drain pipe extending from the bottom cover t6 the pedestal base flange permits drainage of
water which may accumulate in the sections of the cover housing, the vertical shaft lower hearing
and column lower bearing. At its outer end this pipe is fitted into a bushing which screws into the
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DESCRIPTION MOUNT MARK 4 MOD. 3

base flange. The opening in the bushing through which the pipe extends is fitted with a pipe
plug which should be reinstalled after draining is completed, The bearings in the cover may be
lubricated if necessary through this pipe. See Plate 1.

{n) A pipe plug screwed in the base flange opposite the drain wube pipe plug can be removed to drain
any water which may accumulate inside the pedestal casing. See Plate 1.

TRUNNION BRACKET AND PIVOT MARK 4 MOD. 1

The new part is a modification of Mark 4 trunnion bracket and pivet. The arms that extend rearward
are longer to permit moving the cradle further back and provide more efficient ejection of cartridge cases
when fiving at high angles, The oil reserveoir in the top of the trunnion bracket has been removed, Two oil
holes with slotted pipe plugs are provided in the Lop surface 1o provide lubrication to the equalizing spring
upper thrust bearing and the trunnion bracket and pivot needle bearings.

CRADLE MARK 5

The cradle is the same as ueed on Mark 6 Mounts and permits the gun 1o be elevated 90 degrees
insteadd of 87 degrees as was the limit with the former cradle.

The depression of the gun is imited te § degrees. To this position the forward end of the cradle rests
on two hosses cast in the top surface of the cardape.

CRADLE LOCK

The cradle lock is the same as used on Marck 6 Mounts,

PEDESTAL CASING

The pedestal easing is modified to provide access to the vertical shaft lower spur gear and column
raising spindle spur wheel as described in paragraph (g) under "Lulirication”. This change involves the use
of a larger cocking rope bracket base.

PEDESTAL HEAD COVER

In place of the separate pedestal oil reservoir and Lid fitted with a felt ring formerly used, a new cover
is now employved. Two oil passages which provide lubricant to the column upper bushings are drilled in the
top surface. These holes are closed by slotted plugs. A large recess is provided in the center of the cover
into which the new seal is pressed.
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Figure 4—Lubrication Chart Mark 4 Mod. 3 Mount

MOUNT MARK 4 MOD. 3
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LUBRICATION MOUNT MARK 4 MOD. 3

LUBRICATION—See lubrication chart, Figure 4. {Also applies to all Mark 2 and Mark 4 mounts modified
in accordance with Orndalt No. 1395.)

{a) When the gun is being mounted in the eradle, the inside of the securing bolt hole in the breech
casing, and the securing bolt itself should be thoroughly coated with Anti-seize compound, Navy
Specification 52-C-19 (Int.).

(1) Equalizing spring upper thrust bearing (OE-2097)— Remove slotted pipe plug (OE-3525) from top
surface of trunnion bracket and pivot and ol the bearing geoerously with extra light mincral oil,
Navy Svmbaol 1042, 2075 or 2110, using an oil can. {On some older mounts, remove the W& pipe
plug in screw plug (OE-2081) to lubricate the bearing.)

{c) Trunnion bracket and pivor needle bearings—upper (OE-2006) and lower (OE-2005) — Remove
second slotted pipe plug (OE-3525) lrom top surface of truanion bracket and pivot and il the
Learing generously with extra light mineral oil, Navy Symbol 1042, 2075 or 2110, using an oil can.

(d) Pedestal head bushing (OE-20055)— Remove slotted pipe plug (OE-3525) located near outer edge
ol pedestal cover and ofl generously wirh extra light mineral oil, Navy Svmbel 1042, 2075 or 2110,
uEing an ol can. (On older mounts inject the oil inte the ail reserveir alter removing the plug
and its gasket or slotted pipe plug (OE-3525) from oil reservoir lid (OE-2014).

{e) Column guide bushing (OE-2016)— Remove slotted pipe plug (OE-3525) located near center of
pedestal cover and oil generously with extra light mineral oil, Navy Symbol 1042, 2075 or 2110,
using an oil can. (On older mounts this bushing is lubricated threugh the same hole mentioned
in {d}.

() Handwheel bevel pinion bearings (OE-2142)—Remove pipe plug (209759-5) in handwheel drive
housing and ol generously with extra light mineral oil, Navy Symbol 1042, 2075 or 2110, using
an oil can.

{£) Pedestal head locking cateh spring bolt (OE-2048)—0il tip of bolt with a few drops of extra light
mineral oil, Navy Symbol 1042, 2076 or 2110,

{h) Handwheel locking cateh spring bolt (OE-2051)—0il tip of bolt with a lew drops of extra light
mineral oil, Navy Symbol 1042, 2075 or 2110.

(i) Handwheel spindle (OE-2128)=Apply a lew drops of extra light minera! oil, Navy Symbol 1042,
2075 or 2110, 1o gpindle adjacent to hamlwheel.

(i} Bevel and spur wheel gear ball thrust beanng (OE-2054) aml pedestal head (200744-2)— Remove
headless pipe plug (12-£-307-7) in pedestal head, adjacent to handwheel and with an ol can
inject extra light mineral oil, Navy Svimbol 1042, 2075 or 2110into trough in gear, Rotate column
slowly when doing this to fill the trongh. Also inject oil into the trough on the inside of the
pedestal head to lubricate the npper part of the pedestal head bearing.

(k) Column lower bearing bushing (OE-2033)— Remove headless pipe plug (12-2-307-7) in pedestal
casing just above cocking rope bracket and Gl 45° street ell (12-2.326-506), screwed into the side
of column guide bushing (OE-2016), with extra light mincral oil, Navy Symbol 142, 2075 or
2110, using an oil can. Rotate column when oiling this point. Remstall the pipe plug.

() Cradle trunnion pins (OE-2160 and OE-2161}—Foree grease ((05-1350) into the two pressure vilers

(OE-225%) above the pins, using grease gun (OE-1637).

Column thrust bearings {two) OE-2003—Force grease ((05-1350) into the two pressure oilers

(OE-2259), located 180° apart, in the side of the trunnion and pivot bracket (3675658-1), using

grease gun {((YE-1G37).

{(nt Pedestal head locking catch pivor pin (O E-2049} force grease (05-1350) into pressure oiler in the
endl of the pivol pin, using grease gun (OE-1637).

(o) Clamping lever spindle (O E-20587)— Force grease (05-1350) into the two pressure oilers (O E-2258)
in the pedestal head adjacent to clamping lever (OE-2045), using grease gun (OF-1637).

Tt

{m
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(p) Draining water from bottom cover and lubricating bottom cover ball thrust bearing {QE-2077)
and lower column raising spindle ball bearing (OE-2134)—Remove pipe plug (12-Z-313-5) in
bushing in base flange and inject grease ((¥5-1350) into tube. Reinstall pipe plug.

(q) When necessary vertical shalt spur wheel—lower (OE-2111) and column raising spindle spur
wheel (OFE-2112) can be cleaned and lubricated by removing the four screws (OE-2157) and lack
washers (OE-2270} avaching cocking rope bracket assembly (300016) to the pedestal, Clean
the gears by swablbing with a brush dipped in kerosene. Lubricate with bearing grease (05-1350%
applied by brush (OE-1607).

(1} On older mounts this operation iz not practical without stripping the mount duce to the
cocking rope bracket base Being smaller and located on the opposite side,
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Operation
e lser

2.
3.

4'

ﬁl

?l

Remove the gun assembly by pulling outward on the gun securing bolt (OE-2190) and sliding
the gun out of the cadle, .

Remove the cocking rope (OE-2020) if it is on the pedestal.

Remove the cartridge bag (OE-2195), the cartnidge cheek plates (OE-2175-Right and OE-2174-
Left) and weight and strap assembly (OE-2207).

Remove the shield from the trunnion bracket pivot, as [ollows: Remove shicld strap (OE-2226)
from the shield by removing bolts (OE-2227) and nuts (O1-2224). Remove shicld plate (OE-
2219) by taking out bolts (OE-2228) and nuts (OE-2229), Remove shield brackets (OE-2220 and
OE-2221) from the trunnion bracket pivor by taking out bolts (OF-2218), nuts (OLE-2217) and
lock washers (OE-2275).

Remove the clevation counterbalance spring on the cradle, as follows: Lock the eradle at 90 degrees
clevation, {Mounts with Mark 4 Mwd. 1 and Mod. 2 cradles are limited to 87 degrees elevation.)
Remove pin (OFE-2268) that sccurcs spring housing retaining nut (OE-2163). Remove this nut
(OE-2163), using open end wrench (OE-2004) Figure 5. Remove (OE-2164) gpring housing together
with spring (OFE-2169) and spring securing bolt {OE-2168). Remove housing cover (OE-2165)
by taking out the securing screws (O15-2256).

NOTE=The cover and housing have serrated edges and the housing was turned clockwise
two or three serrations before the serrated edges were joined. This was done to give the
spring an initial tensioning. Keep hands clear of the serrated edges to avoid injury.
The spring housing (0E-2164) has its bushing (OE-2166) pressed in. The spring bolt
{OE-2168) is screwed in and can be removed with its washer (OE-2278) using adjustable
wrench (OE-1606). The outer end of the spring is hooked over (OE-2168) with the end of
the spring projecting to the left when looking into the case. See Figure 23,

Dirive ol pin (O E-2269% securing cradle runoion pin nut. Remove nat {OE-2162) using open enid
wrench (OE-200M) and trunnion pin spanner (OE-3157), see Figure 52. Drive trunnion pin
{(OE-2160) inward, off its key (OE-2191). Remove hoth pins (OE-2160 and OE-2161).

Remove the cradle sub-assembly and strip as follows: Drive pin (OE-2261) out of gun
securing bolt head (OE-2190) and remove head. Remove spring (OE-2189) and bolt assembly
from the cradle. Remove pin (OE-2262) from gun securing bolt (OE-2188).

Remove the two cap screws and lockwashers securing cover plate (289846-5) and remove cover
and gasket (200046-6). Seeure the helical equalizing springs (OE-2001) by removing the pivot
closing cap screw (2004923-7}, and the cap, using wrench (012-2001) Figure 5, from the recess in the
center of the pivot. Remove screw plug {OE-2081), using wrench (OE-2001), from pivot closing
cap (OF-2078). Insert this plug in the top of the tension tube and tighten until the flange touches
the bearing race,

NOTE—=This plug (OE-2081) when screwed into the tension tube (OE-2082) holds the
650-pound load of the equalizing springs; therefore, this plug must NEVER be removed
unless special fixture (367539) is used. See page 47 for instructions on the use of this
special fixture.

Raise the pivot head approximately 4 inches and remove the column raising handwheel assembly
complete in its housing by taking out its securing bolts and washers (OE-2253 and OE-2270). To
remove handwheel (OE-2104), remove nut (OE-2125) and washer (OE-2274). Remove key
(OE-2258). Remove two set screws (OW-2137) from drive housing (OE-2110) and withdraw the
pinion (OE-2108), beanngs (OE-2142), spacer (OE-2123) and retainer (OE-2136). Remove pin
(OE-2140), plunger (OE-2051) and spring (OE-2053). Place the mount on its side on a suitable
support.
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s R

OE-200

QE-2811

Figure 5—Mount Tools
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MOUNT MARK 4 MODS. 2 AND 3

Uperuliun

MNumber
9,

Remove the trunnion bracket and pivot coupling nut securing belt (OE-2069), washer (OE-2277)
and coupling nut (OE-2032), using spanner wrench (OE-2003), Figure 5. Remove the trunnion
bracket and pivot through the roller bearings at the top of the pedestal.

Remove cradle locking bolt locking screw (OE-3517), epring (OE-35106), ball (OE-3511), water seal
(OE-3519), pin (OE-3513), lever (OE-3512), spacers (OE-3518), and plunger (299943.5). See Plate 1.
(a) On older mounts, remove the cradle locking bolt bushing retaining pin (OLE-2260) and locking

On older mounts remove the four trunnion bracketl cover serews (OE-2249) and cover (OE-20G1).
Remove retainer ring set screw (200923-7) and bearing lower retaining ring (OE-2034) {rom the
lower enil of the trunnion bracket amd pivor, using spanner (OE-2008), Figure 5, Remove inner
Remove from the trunnion bracket and pivot, retaining ring lockwire (OF-2073), sct screw
(OFE-2092), retaining ring (OF-2030), and inner race of column upper needle bearing (0 E-2096).
Remove the three round head screws (367557-8) from trunnion bracket and pivot (367568-1).
Insert a small punch through the screw holes and drive out upper race of thrust bearing (O E-2003).
(a) On older mounts remove three countersunk screws (OE-2218) instead of round head screws.

Remove slotted pipe plugs (OE-3525) from trunnion bracket and pivot (367558-1). Also remove
two pressure oilers (OE-2250) from side of trunnion bracket and pivor.

{a) On older mounts, remove plug and gasket from trunnion bracket cover (OE-2061).
Remove the column thrust ball bearing race (OFE-2093) and the ball cage assemhly {(OE-2003) [rom

Remove the equalizing springs and tube assembly complete with hall beanngs at each end. This

NOTE—=Do not unscrew the plug at the top of this assembly or attempt to disassemble
the equalizing springs unless a special fixture is used. The heavy compression these
aprings are under will cause serious injury unless the compression is eased off.

See Instructions and [lustrations on Pages 47 1o 52 for stripping and reassembling the equaliz-

10.
bolt assembly (OE-2009),

11.
11.

race of lower needle bearing (OLE-2005).
I‘i;i
14.
15.
16.

the wpper side of the flange at the top of the column.
1?"

assembly is removed from the top.

ing springs.
18.

Remove pipe plug (12-£-313-5) and drain tube bushing (367564-2) from the basc flange of pedestal
{200742-2).
Also remove pipe plug (12-2-313-5) from the opposite zide of the base flange.

O - 200 — quunf for OE-203% and
OF-2001 =Spanner for OR-2078 and
u'ﬁmm

Mount Tools

OF-2913=Taol for assemblin
OE-2057 and (E-2055

DE-2914—"Tool for assembling
OE-2012, DE-2033 and

OF=2921—Disc [or assembling
OE-2033, OL-2016,
OE-2112, and OE-2154

OE-2922=TFuller for OFR-2112 and
OFE-2134

OF-2901—Spanner {ur OE-1035
OFE-2903=Spanner for OE-2032
OF-290=0pen ¢nd wrench for
OE-2162 and OE-2163
OE-206=Spanner for OE-2034
OE- 7 =Spanner for OE-2129
OF-2%8=S8panner for OE-2118
OE-299="Tool for removing
CVE-2095
OE-2910="Tool for remaving
OF.-209%
OFE-2911=Spanner for OE-2126
OE-2912=Tool for assembling
OF-2010, (OE-2057 and
OF-2055

removing OE-2016
OE-2015=Tool for removing
OF-1016

QE-2Mb6—"Tool for removing
OE-2114
ndle for assembling

OFE- HI?—‘E
2112, OE-2134,
ﬂ'F.dﬂE'I, OE-1055,
OE-2016 and OF-2033
OE-2%8—Aligning tool for OE-2016
OE-2119=Tool for removing

OF-
OF-2920—Handwheel for assem-
bling QE-2134, OE-2112,
OF-2057, OE-2055,
OE-2016 and OF-2033

OE-2923—Disc forremoving OE-2112
OE-2924—Twool for assembling
OE-2112 and OE-2i 34
OF-2935—Puller for OE-2057 and
OE-2055
DE-226—Disc for removing
DE-2057 and OF.- 1055
OE-2927—Puller for OE-2114
OE-2928 =Puller for OFE-20313
QE-3157—Spanner for OFE-2161
200025 —Spanner for OE-2116
367539 —Helical equalizing spring
compression tool
Ol 1637 = Grease gun, or
JMEEL-5=0rrease Gun
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Operation
umilbeer

Remove the eight bottom cover screws (OE-2255) and lockwashers (OE-2273). To force cover
(OE-2011) out of the pedestal, screw three of the cover screws into the tapped holes in the cover.
Remove cover {OE-2011) with lower race and balls of thrust bearing (OE-2077), shims (OE-2204),
(DE-2205), and (OFE-2206). Remove the upper race of thrust bearing (OE-2077) from the lower
end of column raizing spindle (OE-2080). Remove the bearing race from cover (OE-2011).

19. Remove the upper needle bearing retaining spring ring (OE-2075) from column. Remove the outer
race and rollers of the trunnion bracket and pivot upper necdle bearing (OE-2096) from the column
(OE-2079), using tool (OE-2910), Figure 6. Tilt and insert tool (OE-2910) through the race and
hold it against the lower side of the race by a pull on the loop handle of the tool. If sufficient force
cannot e exerted to remove the race by pulling on the loop, it muost be driven out by using & steel
bar inserted from the lower side. Remove the lower bearing retaining spring ring.

To remove the trunnion bracket and pivot lower needle bearing outer race (OE-2005) from the
STEEL BAR

\ CE-2086 DE-2073

Figure 6—Removing outer race (OE-2096)
from the column (OE-2079)

column (OE-2079) requires the use of tool (OE-2009), Figure 7. Tnsert tool (OF-2009) through the
race and hold it against the lower side of race by a pull on the leop handle of the tool. If sufficient

OE-2079 OE2095  creel BAR

1

]

1 e e i

Figure 7—Removing trunnion bracket and pivot lower needle
bearing outer race (OE-2095) from column (OE-2079)

force cannot be exerted o remove the race by pulling on the loop, the race must be driven out by
using a steel bar inserted from the lower side.
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Operation
umber

20. Tum the column raising spindle assembly downward so that the lower end projects about six inches
beyond the base of the pedestal so that the parts will be accessible.

21. Remove the lower spring housing bushing lock screw (OFE-2251), lower spring housing bushing
(OFE-2129) using spanner wrench (OE-2007) and retaining ring (OE-21206) using spanner wrench
{O1-2011). Remove the bearing (OE-2134) and the spur gear (OE-2112) from the spindle (OE-2080),
as follows: Place hooks of puller toal {(OF-2922) back of the gear teeth. Place the tool dise (OE-2823)
over the end of the column raising spindle (OE-2080) Figure & Turn the eenter serew of puller
tool (OE-2022) inward so that it presses against the dise (OE-2023) as shown in Figure 8. Turning
the tool handle will press the ball bearing (OE-2134) and spur wheel (OE-2112) off the column
raising spindle (OE-2080). Remove column raising spindle keys (OE-2239).

OE-2h2

Figure 8—Using puller (OE-2922) and disc (OE-2923) to strip ball
bearing and spur wheel from column raising spindle

22.  Withdraw the column raising spindle (OE-2080) complete with the upper roller bearing (O1-2066G),
the stop ring (OE-2114), keys (OE-223R), retainer ring (OE-2116) and lock screw (299923-7),
through the top of the mount by rotating the spindle in the theeads in the column (OE-2079).

23, Strip the columin raising spindle assembly, as follows: Remove the column raising spindle needle
bBearing ring set screw (200923-T), Remove the column raising spindle needle bearing retaining ring
(OE-2116) using tool (300023), Figure 5. Remove upper stop ring necdle bearing (OE-2056).
To remove column raising spindle upper stop ring (OE-2114) from upper end of column raising
spindle {OE-2080) requires the insertion of the column raising spindle back into the column as
shown in Figure 9, and the vuse of special 1ools as follows:

OT-2027 < Puller OF-2016—Bar
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OE-2114

OE-2327

OE-2816

OE-2079 OE-2080

Figure 9—Removing column raising spindle upper stop
ring (OE-2114) from column raising spindle (OE-2080)
Uperation
Bumber
Insert the pins that are on the lower ends of the puller (OE-2027) into the holes in the column
raising spindle upper stop ring (OE-2114). Place the bar (OE-2916) on the upper end of column
(OE-2070) and exert pressure by turning the center screw.
Column raising spindle (OT-2080) is stripped and can be unscrewed from pedestal.

24. Remove column lower bearing bushing retaining ring set screw (200023-7) and ring (OE-2035)
using spanner wrench (OE-2002), Figure 5.

25,  Remove the column lower bushing (OE-2033) and the bronze key (OLE-2055) and screws (O15-2247)
from the lower end of [OE-2079). Use puller (OE-2928) and tool (OFE-2819) as shown in Figure 10.
Hook the lugs that are on the lower ends of puller (OE-2928) into the holes in the column lower
bearing bushing (OE-2033). Place special tool (OE-2919) on the lower end of the fixed pedestal

casing (209742-2) and exert pressure with the center screw.

26, Remove the key (OE-2085) and screws (OE-2247) from the bushing (OE-2053).

27. Remove the six pedestal cover screws {12-2-51-323) and lockwashers (12-Z-22-288) and loosen
pedestal cover (367556-1) from the pedeseal (2009742-2).

(a) On older mounts remove the six oil reservoir lid screws (OE-2250) before loosening the lid
(OE-2014) from il reservoir (O E-2013).

28. Withdraw column (OE-2079) together with thrust bearing (OE-2093), coupling nut {(OE-2032),
bushing (OE-2031), pedestal head cover (367556-1), oil seal (367556-2), and key (OE-2000) from
the top of the mount. To strip column (QE-2079), remove key (OE-2000) and slide the rest of the
parts ol the end of the column,
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Operation
Mumber

29, 0¥l seal (367556-2) should not be removed from pedestal head cover (367556-1) unless it is to be

replaced with a new one. 1t can be driven out with a doft applied from underneath.

(a) On older mounts remove lock wire (OE-2152), screw (OE-2015), and washers (OE-2017) from
oil rezervoir (OE-2013) and remove the reservair.

DE-2033

OE-2079

Figure 10— Removing column lower bearing bushing
(OE-2033) from column (OR-2079)

209792-2

OE-2825

— TREEY G LT T TN

WAL TR

OE-2526 ]
} e
= - pa—
OE-2055 DE-2057

Figure 11—Removing bevel and spur wheel gear bushing (OE-2057) and
pedestal head bushing (OE-2055) from fixed pedestal casing (299742-2)

30,  Lifc off the pedestal head assembly from the steel bushing at the upper end of the pedestal and
strip as follows: Remove pedestal head locking catch pivot pin securing pin (OE-2241), pivot pin
(OE-2(M9), pressure oller (OE-2259%, and catch [O-2105].
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Opsrantion
wimibier

31.

32,

Remove locking catch plunger plug pin (OE-2240), plug (O1-2047), spring (OF-2046), plunger
securing pins (OE-2240), and plunger {(OE-2048).

Mark the end of the clamping band lever screw on one edge with a prick punch, paint or crayon
and place another mark on the pedestal head boss in line belore removing the screw bushings.
Theze parts can be reassembled in their original position and time will be saved in adjustment.
Remove pins (OE-2242) from clamping band ends, unscrew bushings (OE-2038—Right Hand
Thread, and OE-2039—Left Hand Thread) using angle wrench (OE-2900), Figure 5. Remove
spindle (OE-2037), lever (OE-2086), clamping band assembly (OE-2040), and two pressure oilers
(O E-2259),

Remove the bevel and spur wheel gear (OE-2107), then remove the hevel and spur wheel gear
bushing (OE-2057) and pedestal head bushing (OE-2055) from the upper end of the fixed pedeatal
caging (200742-2) by using special tools as follows:

Ol-2025—Fuller ) OE-2020—Disc
Place puller (OE-2025) over the lower edge of bevel and spur wheel gear bushing (OE-2057), Place
the dise (OE-2926) on the upper end of the fixed pedestal casing (209742-2). Apply pressure by

turning the center screw as shown in Figure 11 and both bushings (OE-2057 and OE-2055) will
be withdrawn.

OE-20T

kR

%E“

|

OE-2314
QE-2012

OE-2820

Figure 12—Removing column guide bushing (OE-2016)
from fixed pedestal casing (299742-2)

To remove column guide bushing (OE-2016) from fixed pedestal casing {299742-2) requires the
following special tools:

OE-2014—ThHse O F-2020—Handwheel

(E-2915—5pecial Tool OE-2817—Spindle

Remove the four cocking rope bracket base screws (OE-2257) and lockwashers (O1-2270) and
take off base and bracket (300016). Reach through the opening in the pedestal and remove 45°
strect ell (12-Z-326-56) serewed into column guide bushing (O E-2016),
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35.
36.

37.

38.

39.
40.

41.

Place disc (OE-2014) against flange of bushing (OE-2012) at upper end of column guide bushing
(OE-2016). Insert threaded bar (OE-2917) through the hole in the center and place teol (OE-2915)
on the lower face of the fixed pedestal casing (209742-2) and over the threaded bar (OE-2917).
Serew the handwheel tool (OFE-2920) on the threaded bar and continue turning the handwheel
until the column guide bushing (OE-2016) is free. See Figure 12.

Remove spur wheel lower securing nut collar pin (OE-2232), nut (OE-2119), washer (OE-2235).

Remove vertical shaft (OE-2115) from vertical shaft spur wheel lower and pull out through the
roller bearing at the op.

Remove spur wheel upper securing nut cotter (OE-2232), nut (OE-2120), spur wheel retainer nut
washer, upper (O15-2284).

Remove verlical shalt upper bearing distance piece (OE-2121), vertical shalt upper spur wheel
(OE-2109), inner race of vertical shaft needle bearing (OE-2009).

Remove bevel and spure gear hall theust bearing (012-2054) from fixed pedestal.

Remove vertical shaft needle bearing outer race and rollers of (OE-2099) from fixed pedestal at
upper end of vertical shaft.

Remove vertical shaft ball bearing housing bushing bolt (OE-2267), lockwasher (O1-2270) and
remove the housing bushing assembly from over the gear hub and out of the fixed pedestal,

Remove the vertical shaft spur wheel, lower (OE-2111) from inside the fixed pedestal.

Remove vertical shaft ball bearing retaining ring set serew (200023-7) and retaining ring (OE-2118)
using wrench (OE-2008), Figure 5.

Remove ball bearing (OE-2008) from vertical shaft ball bearing housing bushing (OE-2117).
Remove pipe plug (12-Z-307-7) in pedestal casing just above cocking rope braclet base hole.
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Operation
Mumber

ll-

2.

The pedestal is to be lying on its side in a smtable support.

Assemble the vertical shaft ball bearing (OE-2008) into its housing bushing {(OE-2117) with re-

tainer ring (OF-2118) using wrench (OE-2908) Figure 5. Coat bearing with grease (0813500,

Install hoadless set serew (200923-T).

Place vertical shaft spur wheel, lower (OE-2111}, inside the fixed pedestal at the vertical shaft

lower hole with the hub down. Coat the teeth with grease (05-1350).

Assemble the sub-assembly made in Operation 1 over the gear hub and into the fixed pedestal and

secure with screws (OE-2257) and lockwashers (OE-2270).

Insert outer race and rollers of vertical shaft needle bearing (O1-2008) at upper end of vertical

shaft. Lubricate with extra light mineral oil, N, 5, 1042, 2075 or 21110,

Asseinble bevel and spur gear thrust bearing (2997066-5) on fixed pedestal. This bearing is optional

with ball thrust bearing {OE-2054).

Assemble vertical shalt as follows:

{a) Assemble inner race of vertical shaft needle bearing (OE-2099) to vertical shaft upper spur
wheel (OE-2109).

{13) Assemble vertical shaft upper bearing distance picee (OFE-2121), pear and bearing race nssem-
bled in (), spur wheel retainer nut washer upper (OE-2234), securing nut {OE-2120) and
cotter (OE-2232) to vertical shaft (OE-2115).

NOTE—=The parts assembled in a, b, are then assembled through the roller bearing at

the top and inte the gear (QOE-2111) at the bottom. Coat teeth of spur wheel (OE-2109)

with grease (0S-1350).

(e) Assemble spur wheel lower sccuring nut washer (OE-2235), nut (012-2119), and colter pin

(OE-2232) 10 the lower end of shaft.

OE-2012

LT,

e

DE-2014

OE-2620 OE-2016

Figure 13—Assembling column upper bearing bushing (OE-2012)
into column guide bushing (OE-2016)
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ﬂ;imrn:lan
Muinber

?'

To assemble column upper bearing bronze bushing (OE-2012) into the column guide bushing
{OE-2016) requires special tools as follows:

OLE-2012—Disc (Figure 13) OE-2014—5pecial Tool
OE-2017—Spindle OE-2020—Handwheel

Place upper bearing bushing (OE-2012) into eolumn guide bushing (OFE-2016) so that the two
interoal vertical grooves {one on each side) are located 90 degrees from the 1 inch deep notch in
the top of guide bushing (OE-2016). Lubricate with extra light mineral oil, N.S, 1042, 2075 or 2110,

Then place dise (OE-2012) on the lower end of guide bushing (OE-2016) and insert threaded har
(OE-2017) through the center of the disc. Place dise (OE-2014) on the flanged end of bushing
(OE-2016) and over the threaded bar. Install and turn handwheel (O1E-2020) until the bushing is
seated. See Figure 13.

Insert the assembly made in Operation 7 into the fixed pedestal casing (200742-2) from the bottom.
Lubricate with extra light mineral oil, N.S. 1042, 2075 or 2110. Some guide bushings (OE-2016)
have two cutouts in the flange. On bushings with one cutout, insert the bushing as far
as possible by hand, having the cutout toward the vertical shaft hole. On bushings with
two cutouts, the cutout which is in line with the 4 pipe tap in the wall of the bushing
must be toward the vertical shaft hole.

Proceed as [ollows, using special 1ools:
OE-2012—Disc OE-20158—Aligning Tool
OE-2017—5pindle OE-282] —Dhge
OE-2920—Handwhes

Figure 14—Assembling column guide bushing (OE-2016)
into fixed pedestal casing (299742-2)

Place disc (OE-2012) on the tanged end of the column guide bushing (OF-2016). Tnsert the threaded
bar of special toal (O1-2817) through the hole in the center of the dise (O0FE-2012), Inserl the rods
on special tool {OE-2018) through the holes in the flange of bushing (OE-2016) and into the tapped
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Operation
Number

9.

10.

holes in the hxed pedestal casing (299742-2). This is done to maintain alipgnment of the holes in
the bushing (OE-2016) and fixed pedestal casing (200742-2). See Figure 14.

Place disc (OE-2821) over the end of the threaded bar (OE-2017) and on the upper end of the
fixed pedestal casing (200742-2),

Serew the handwheel (OE-2920) on the threaded har and continue turning the handwheel until the
flange of column guide bushing (OE-2016) is tight against the fixed pedestal casing (209742.2).

Insert a rod through the hole in the handle of the threaded bar (OE-2017) to prevent its turning.
Install the guide bushing sccuring bolts (OE-2254) and lockwashers (O15-2271).

Assemble the bevel and spur wheel gear hushing {OFE-2067) and pedestal head bushing (OE-2055)
on the upper end of the lxed pf_'desml f_‘aﬂillg {EEJHTfEE-E]. This l'i:quims special Lowals as follows:
DE-2912— Disc DE-2913=5pecial Tool
OE-2917—Spindle OE-2920— Handwhe]
Place dizc (OE-2012) against the lower face of column j_:'lliill.‘. bushing (OE-2016) or against the
lower face of fixed pedestal casing (209742-2). Inzert the threaded bar (OE-2917) through the hole
in the center of this disc (OE-2012). Line up bevel and spur wheel gear bushing (O12-2057) with
fixed pedestal casing (200742-2) and place tool (OE-2913) against this bushing and on the threaded
bar (OE-2917). Screw handwheel {DE-2020) on the threaded bar (OE-2017) and turn the hand-
wheel until the bushing is tight against the fived pedestal casing {200742-2), Remove handwheel
(OE-20207 and tool (OFE-2012) and repeat this process with pedestal head bushing (OE-2055).
Insert a rod through the hole in the handle of threaded bar (O12-2817) (o prevent its turning.

OE-2920

DE-2o12

Figure 15—Installing bevel and spur wheel gear bushing (OE-2057) and
pedestal head bushing (OE-2053) on fixed pedestal casing (299742-2)

Assemble the bevel and spur gear wheel (OE-2107) on bushing (OE-20567). Coat the teeth with
grease ((05-1350).
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wration
i ber

11.

12.

13.

14.
15.

Assemble pedestal head as follows:

{n) Place clamping band assembly {OE-2040) in the pedestal head with ends projecting through
the side between the clamping lever bosszes. Assemble lever (OE-2045) and threaded spindle
(OE-2047) with the mark on the end in hine with the mark on the boss, These are the marks
which were placed on these parts during the stripping operation. Assemble the threaded
bushings (OE-2038 and OE-2039) on this spindle so that their inner ends enter the holes in the
clamping band ends (OE-2041) and pin in place with (O12-2242). Use angle wrench (OE-2900).

NOTE—=Threaded bushing (OE-2038) with the right-hand thread must be assembled
on the right end of spindle (OE-2037) and bushing (OE-2039) with the left-hand
thread must be placed on the left end of the spindle. As the lever is pressed down to
tighten the band to hold the pedestal head in position, the bushings move inward
on the threads. Moving the lever up to release the band causes the bushings to move
outward,

(k) Screw the two oilers (OE-2250) into the clamping lever bearing bosses. Force grease (05-1350)
into the oilers, using grease gun (OE-1637}.

{c) Assemble locking carch spring bolt {((JE-2048), pedestal head lock plunger spring (OE-2046),
plug (OE-2047), and two sceuring pins (OE-2240).

(d) Assemble locking catch (OE-2105), pivot pin (OE-2049) with tapped hole end facing counter-
clockwise (viewed from above) and secure with one {(OE-2241) pin. Assemble pressure oiler
{OE-2250) in end of pivot pin.

(e) Assemble the pedestal head assembly on the steel bushing at the upper end of the pedestal.
Lubricate inner surface of head and bushing with extra light mineral oil, N.S. 1042, 2075 or 2110.

If oil scal {(367556-2) has been removed from pedestal head cover (367656-1) install a new one.
Tap the new seal into place, being careful not to damage its case. The lip should point upward.
Place cover assembly (367556-3) in position on top of the pedestal head with inner oil hole 180 degrees
from the vertical shaft and secure with six screws (12-Z-51-323) and lock washers (12-2-22-288),

(a) On older mounts assemble oil reservoir (OE-2013) (without oil tubes or wicks) to top of
pedestal (200742-2) with 1§ inch drilled hole 180 degrees from vertical shaft and secure with
screws (OE-2015), washers (OE-2017), and lockwire (OE-2152).

Assemble column lower bearing bushing (OE-2033) and guiding key (OE-2085) with serews (O-
2247). Insert this assembly into lower end of column guide bushing (OE-2016). Lubricate with extra
light mineral oil, N.S. 1042, 2075 or 2110.

Assemble trunnion bracket and pivot coupling nut bushing (OE-2031) into coupling nut (OE-2032).
Asscmble column thrust ball bearing (OE-2093) and parts assembled in 14, on the column (OF-
2079). Pack bearings with grease (0S-1350).

NOTE—Inside diameters of thrust bearing rings are not alike. The smaller inside diam-
eter ring should be placed adjacent to the column flange.

Assemble key (OE-2090) on column (OE-2079).
(a) On older mounts place oil reservoir cover (OE-2614) and packing (OE-2155) on column
(OL-2079) before installing key (OE-2000).

NOTE—Insert this column assembly through the bronze bushing at the top of the
pedestal and into the bronze bushing at the lower end of the pedestal, using the key-
way in this bushing to line up the key in the column. Extreme care should be taken
when moving the column through oil seal (367556-2) to prevent damaging the lip.
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Operalion
MNumbser

16.

17.

Should this lower bushing be forced out of the pedestal due to the possible tight fit on
the column it may be tapped in, using a wood block to prevent damage to the bronze
bushing. Be sure that the resistance is not caused by misalignment of the key and
keyway.

Il the resistance due to the fiv of the bushing on the column cannot be overcome by tapping then
the (ollowing tools must be used to press the bushing (OE-2083) in place as shown in Figure 16.
OE-2014—Dhse (Figure 16) OE-2921—Disc
OE-2017—5pindle Ol-2020—Handwheel
Place dise (O15-2014) on the lower end of column lower bearing bushing (OE-2033). Insert the
threaded bar (OE-2017) through this disc. Place dise (OE-2021) on the upper end of the column
(O1-2079) and over the threaded bar, Install and turn the handwheel {(O12-2920) until the column
lower bearing bushing (OE-2033) is against its seat. A bushing that is fully seated extends ap-
proximately 17k inches beyond the lower end of the column {(OE-3079).

Assemble column lower bearing bushing retaining ring (OE-2035) on the column using spanner
wrench (OE-2002) and install set screw (200023.7).

{a) On older mounts slide packing (OE-2155) into its seat in oil reservoir (OE-2013). Coat under-
side of ecrews (OE-2250) with a plastic gasket paste such as (200998-3). If gasket paste is not
available, white lead may be substituted. Assemble the screws in cover (0FE-2014) but do not
tighten.

Assemble colurmim raising spindle as follows:

Assemble on upper end column raising spindle (OFE-2080), two upper stop ring keys (OE-2238),
stop ring (OE-2114), upper stop ring needle bearing (OE-2056) (hold rollers in place with an
clastic hand}, retaining ring (OE-2116) using tool (300025) Figure 5, and set screw {200023-7).

o=
>
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=
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QE-2073

Figure 16—Assembling column lower bearing bushing
- (OE-2033) into column guide bushing (OE-2016)
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Mumber
158.

19,

Coat spindle (OE-2080) with grease (05-1350) and install the assembly made in step 17 into the
pedestal from the top and turn it through the threads in the column so that the lower end projects
approsimately six inches bevond the base of the pedestal. Remove the elastic band that has by
now been forced off from the needle rollers.

Assemble the column raising spindle spur wheel [(012-2112) and the columa raising spindle ball
i:pm']ng {(}E—Zlﬁi:l ontoe the column :'.'ﬂ':sil:ll,_f_ :apindle I:C'E-E'l:lsf.}:l. This rmlljirﬁa E-pl'_‘i_';ﬁ] toals as follows:-
OE-2021 —Disc OE-2024—Special Tool

OE-2007—5pindle OE-2920—Handwheel
Place disc (OE-2921) on the upper end of column (OE-2079). Insert threaded bar (OE-2917) through
this disc. Assemble the two column raising spindle spur wheel keys (OE-2239) on the spindle (OE-
20803, Assemble the spur wheel (OE-2112) on the spindle {OE-2080) as far as possible by hand
pressure, PMlace ball bearing (OE-2134) on spindle (OE-2080) against the hub of spur wheel
(OF-2112). Place special tool (O12-2024) apainst the bearing, with the three lugs of the tool over
the outside and onto the threaded bar, Install the handwheel (01229200 on the threaded Dbar and

Figure 17—Assembling column raising spindle spur wheel (OE-2112)
and ball bearing (0OE-2134) onto the column raising spindle (OE-2080)

turn down to a light pressure. Make certain that the dise (O12-2921) is piloted into the upper end
of column ((5-2078} and that the ball bearing (OE-2134) is lined up with spindle (OE-2080). Sce
Figure 17. Pack the bearing and coat the spur wheel with grease (05-1350). !

Tighten handwheel (OE-2020) and continue turning it until the inner énd of the hob of spur wheel
(OE-2112) is tight against the lower thread of spindle (OE-2080).

Install column raising spindle retaining ring {(OE-2120) using special wrench (OE-2911), Figure 5.
Install lower spring housing bushing (OE-2129} using special wrench (OE-2807), Figure 5.

Install lower spring housing bushing lock screw (O1-2251).

ln=tall the smaller ring and ball race of bottom cover ball thrust bearing {ﬂE~2ﬂ: 7). Pack the
bearing with grease (0S-1350).

NOTE—=Screw the column raising spindle into the pedestal until the side of the gear
bears against the column guide bushing. Make certain that the teeth on the gear mesh
with the teeth on the vertical shaft lower pinion when screwing the column raising
spindle in. Pack grease ((05-1350) on the teeth of the gear and pinion.
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Fum'hm'

20.

21.

23.

26.

28.

Insert into column (OE-2079) the outer race and rollers of trunnion bracket and pivot lower needle
bearing (OFE-2005), snap ring (OE-2076), outer race and rollers of pivot upper needle bearing (OE-
20096), and snap ring (OE-2075). Lubricate bearings with extra light l'-I:IITIEl’“Il oil, N.S. 1042, 2075
or 2110,

Fill cover (OE-2011) with grease ((05-1350} and assemble it with the 0425 shim pack under the
larger diameter ring of thrust ball bearing (OE-2077).

Install the bottom cover as assembled in step 21 to the pedestal, securing with lockwashers (OE-
2273) and serews (OE-2255).

NOTE—Tighten up the screws gradually until the handwheel action is so tight that free
movement is restricted. Measure the space between the bhottom cover flange and the
pedestal with a feeler gauge. Remove the cover and take out a pack of shims the thickness
of which will be from .001 to .003 less than the thickness of the feeler gauge. Reassemble
the cover assembly to the pedestal.

Insert drain tube (367564-1) into inner end of bushing (367564-2) and zcrew the bushing inte the
base flange of pedestal (200742-2), Install plug (OE-2283) in bushing. Install plug (OE-2283%) in
base flange on opposite side.

Complete filling the cover by removing headless pipe plug (OE-2283) from bottom of cover,
installing a pressure oiler and forcing in grease (05-1350), using prease gun (O2-1637). Remove oiler
and reinatall plug flush with surlace.

Assemble the Equalizing Spring and Tube Aszembly, complete with bearing (OE-2004) and snap
ring ((E-2084) into the mount from the top with the locking plug (OE-2081) at the top. Pack
lower thrust bearing (OE-2004) with grease (05-1350) hefore ingerting assembly,

Place the mount in an upright position.

Assemble handwheel drive assembly (O15-2101) as follows:

To the handwheel drive housing (OE-2110) assemble oiler (OFE-2138), locking catch plunger spring
(O1-2053), plunger (OE-2051) and retaining pin (OE-2140). Assemble handwheel locking catch
(OFE-2050), locking catch pivot pin {OE-2245) and retaining screw (OE-2240). Assemble the outer
ball bearing {OE-2142) and the bearing retainer (O-2136) and the retainer adjusting screws
(OE-2137) into the h:}::ﬂmg (OF-2110). Assemble the inner ball bearing (015-2142) and bearing
spacer (OE-2123) on pinion (OE-2108) and insert this group into the housing and through the
outer bearing. On the outer end of this pinion shaft assemble the handwheel key (OE-2258), the
handwheel assembly (OE-2102), the handwhbeel nut {002-2125) and washer (OE-22741).

Install handwheel drive assembly (OE-2101) on the pedestal head. Use sufficient (OE-2133) shims
to obtain [vee operation and secure with serews (OE-2253) and washers (OE-2270).

Oil handwheel pinion ball bearings (OE-2142) generously with extra light mineral oil, N.S. 1042,
2075, or 2110 through oil hole in housing using an oil can.

Place the smaller inside diameter ring of column thrust ball bearing race, and the ball cage assembly,
of OE-2003 on the upper side of the flange at the top of the column. To assemble the trunnion
bracket and pivot sub-assembly proceed as follows:

Screw two oilers (DE-2259) into the side wall of trunnion bracket and pivot (367558-1). Serew oiler
(OE-2259) into trunnion pin boss. Assemble the larger inside diameter bearing race (OFE-2003),
inner race of bearing (OE-2096), retaining ring (OE-2036) with set screw (OE-2002) and lockwire
{OE-2073).

Assemble inner race of bearing (OE-2095) with retainer ring (OE-2034) using spanner wrench
(DE-2006) Fipure 5, and set screw (200023-T).
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m.

3.

32.

Coat threads and underside of screws with a plastic gasket paste such as (299998-3) to make them
witer tight, I gasket paste 15 not available, white lead mav be substituted. Assemble the serews
in holes of {trunnion bracket (367558-1).

(a) On older mounts coat the underside of screws (OE-2248) with gasket paste (200098-3) or white
lead to make them watertight and assemble in the trunnion bracket and pivor. Coat edges of
recess in trunnion bracket and pivot with plastic pasket paste (299998-3) or white lead and
assemble trunmion bracket cover (OE-2061).

In=tall in the trunnion plunger (200943-5), lever (OE-3512), spacers (OE-3518), pin (OE-3513),

seal {OE-3519), ball (OE-3511), spring (OE-3516), and serew (0E-3517). See Plate 1.

(a) On older mounts, assemble the cradle locking bolt assembly (OE-2000) as follows: On the bolt
(OE-2070) assemble spring (OE-2074), bushing (OE-2071), pins (OE-2141), knob (OE-2072)
and knob pin (OE-2140). Insert this assembly into the trunpion bracket and pivot and secure
with pin (OLE-2260),

Insert combined trunaion and pivot bracket assembly through the roller bearings at the top of the

pedestal. Screw up the coupling nut {OE-2032) using spanner wrench (OE-2003) Figure 5 and lock

with serew (OE-2000) and washer (OE-2277).

Release equalizing springs by removing plug (OE-2078), using wrench (OE-2901), Figure 5. Coat

threads of plug {(OE-2081) with plastic gasket paste or white lead and screw it into closing cap

(OE-2078), using wrench (OE-2001). Coat threads of closing cap with plastic gasket paste or white

leadl and screw the assembly into the recess in trunnion bracket and pivot (3675358-1), using wrench

(O1E-2001). Coat threads of lock serew (200023-7) with plastic gasket paste or white lead and screw

it into hole in edge of closing cap Lo lock it in place,

Cont both sides of trunnion bracket cover gasket (200046-8) with plastic gasket paste or white lead,

install cover (209046-5) and sccure with lock washers (12-Z-22-252) and screws (290771-2),

Screw oiler (OE-2250) into trunnion pin boss on cradle (OE-2158). Assemble cheek plates (OF-

2174-5) to the cradle, using screws (OE-2263). Assemble pin (OE-2262) in the gun securing bolt

(O1-2188). Assemble the bolt and pin with the spring (OE-2189) in the cradle, Place withdraw-

ing head (OE-2190) on the bolt, secure with pin (OFE-2261).

Place cradle sub-assembly on pedestal with gun securing bolt, or front end, toward pedestal.

Fit key (OFE-2191) in the long trunnion pin (OE-2160) and asscmble in left hand trunnion boss with
the head toward the center, assemble the short trunnion pin in right boss with pin head toward
center. Assemble nut (OE-2162), using open end wrench (OE-2004) and spanner OE-3157, Ineert
pin (OE-2260).

Lock cracle in 90 depree elevation,

(a) On older mounts cradle elevation is limited to 87 deprees.

Assemble spring housing cover (OE-2165) to trunnion bracket with screws (OE-2256). Assemble
spring housing (OFE-2164) and bearing (OE-2166), Screw on bolt (OE-2168) and washer (OE-2278),
using adjustable wrench (O12-1606G). Place spring (OE-2169) inside the spring housing with the outer
end of the spring hooked over the screw stud, the spring winding clockwise from the stud looking
into the cover. See Figure 23.

Place the assembly made in step 37 on the long trunmion pin with the inner end of the spring in the
slot in the pin. Keep the serrated edges of the cover and case apart and turn the case to the right or
clockwise two or three notches and engage the serrated edges. Assemble nut (OE-2163), using open
end wrench (OE-2004) Figure b, and pin (OE-2208). When tumning the spring case keep hands away
from the serrations to prevent injury.

NOTE—In order to improve the balance of the gun when installing the Mark 14 Mod. 2
sight on the rear end of the cradle, or when interchanging solid and ribbed gun barrels,
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Operation
Number

30,

40,

41.
42,

the cradle spiral spring housing may be adjusted one or two notches from the standard
setting. Cradle spiral spring spanner (367543-1), Figure 52, will be found helpful when
making this adjustment.

Assemble the cartridge deflecting band assembly (OE-2207) to the front end of the cheek plates
with bolt (OE-2177), nut (OE-2178), and cotter pin {OE-2230).

Azsemble the cartridge bag assembly (OE-2198) with the inside leather reinforcement toward
pedestal, Use bolts (OE-2172), nut (OE-2173), and cotter pins (OE-2231).

Lubricate mount thoroughly in accordance with lubrication instructions on Page 27.

Install all il hole plugs and tighten securely.

Assemble the armor plate brackets (OE-2220 and OE-2221) to the trunnion bracket pivot with
leckwashers {OE-2275), nuts (OE-2217), bolts (OE-2218). Assemble the plates (OE-2219) to the
bracketz with bolts (OE-2228), nuts (OE-2229), and assemble the cross steap (OE-2220) to the
plates with bolus (015-2227) and nuts (OE-2220),

PAGE 46

CHAPTER 2



EQUALIZING SPRING STRIPPING mounts mARKS 2 AND 4

The equalizing spring and tube assembly (OE-2001) must NOT be stripped unless the compressing
tool asscmibly is uszed.

The following instructions cover the stripping and reassembly instructions using the modified tool

assembly

(367539) which will be available shortly. Il only the ariginal type tool (OE-2931) is available, then

follow the same instructions, except omit Operation Number | which is not necessary.

Equalizing spring compressing tool assembly (367539, Figure 18, congists of the following :

467541 — Equalizing spring compressing tool tube assembly —long ;
OE-3168— Equalizing spring compressing tool tube assembly—short—2 reqguired
OE-3180—Equalizing spring tool wrench brace assembly
200861-f—Eqgualizing spring tool serew assembly
OE-3171—Equalizing spring compressing tool nut
OE-3176— Equalizing spring stop plate assembly
OE-317T9—Equalizing spring tension tube plug
367640-4— Equahizing spring compressing 1ool nut
367540-3—Adapter—upper end— Mark 4 Mount
367540-2— Adaprer—upper end—Mark 6 Mount
306754 1-1— Adapter— lower end
JTH41-2—Snap ring for adapter
307541-3—Thrust washer for adapter

NOTE—This tool is available on all tenders, repair ships, and at Navy Yards.

Opermtion
Mumber
I'

:‘l

51-

4.

5.

?i

8.

Place adapter {367540-3) on vpper end of long tube assembly (3675641), being sure to engage lugs
on adapter in slots in end of tube. Slide nut (367540-4) over adapter and screw onto threaded end
of tabe.

Place a piece of round bar, approximately 2" in diameter, in a vise, Place the holes in the adapter
on the end of the long tube over the bar to prevent tabe from turning. Rest the threaded end of the
tulie on a suitable support.

Remoyve lower thrust bearing snap ring (O-2084) and place the egualizing spring and tube assem-
Iy (OE-2001) in the long tube, with screw plug (OE-2081) entering first.

Install the tool screw assembly (209861-5) in the end of the long tube being careful to have keyways
in nut (OE-3175), Figure 18, fitted over the lugs in the long tube, This nut must seat firmly

over the lugs. Lubncate thrust bearing at the end ol the screw with extra light mineral oil, Navy
Symbol 1042, 2075 or 2110.

Slide compressing tool nut (OE-3171) over end of tool serew and thread it onto the long tube.

NOTE—This nut has to hold the entire load of the equalizing springs and must be turned
down all the way on the threads of the long tube,

Inatall tool wrench brace assembly (O12-3180) on the end of the tool screw and turn it until adapter
(367541-1) on the end of the screw contacts lower thrust bearing (OE-2004} which is on the end of
the spring and tube assembly, Turn the wrench brace clockwise u few more turus, just enough to
compress the equalizing springs so that their load is taken ofl screw plug {(OE-2081).

Lift the long tube off the bar. Hold the equalizing spring and tube assembly against turning by
having a helper hold it while removing pleg (OE-2081) with spanner (OE-2801) inserted through
the end of the tube. Place the tube Dack on the cound bar that is in the vise.

Turn the wrench brace counter-clockwise Lo release the spring wntil it is just short of the transverse

alots, Figure 19, in the long tube. Insert stop plate assembly (QE-3176) in the transverse slots in
lang tube (367541).
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SLOTS FOR 290061-5
OE-3176
OE-3175
QE-3iM
367541-2 1
OE-3168 —
e =
3676411 ——

IGTHI-3

3G ——]

OE-:179

I67540-2 3675403
Figure 18—Equalizing Spring Compressing Tool— 367539
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Operation

Mumber

9.

10.

11.

12,

13.

14.

15.

16.
17.

18.

NOTE—Lugs (Z), Figure 18, on the stop plate must be toward wrench end of tube, This is
necessary to provide a positive lock.

Turm wrench beace counter-clockwize apain until the spring pressure is resting on the stop plate just
installed.

NOTE—It is necessary that the coils of the springs be free from binding or cocking during
the stripping operation. Use a soft hammer and tap on the springs through the slots in
the tube, Do this whenever there is any indication of binding.

Unscrew comprossing tool nut (OE-3171) from the end of the long tube installed in Operation 5.
Remove: wrench brace (OE-3180) and tool screw assembly from the long tube.

Install ome shert tube assembly (01E-3168) on the long tube assembly being certam that the lugs (X)
in the short tube engage in the slots (Y) in the long tube, see Figure 18. Complete seating of the lugs
in their slots is necessary to prevent the tubes twisting during stripping of the springs.

Serew tube nut (013171 onto the threaded end of the long tube to join the two tubes, making
sure that the lugs remain engaged o their slots.

Install the tool screw assembly, as instructed in Operation 4. Install wrench brace (OE-3180) on the
end of the tool screw.

Turn wrench brace clockwise enough 1o release the spring load on stop plate (OE-23176) and reniove
the plate.

Turn the wrench brace counter-clockwise to release the spring until the thrust bearing is just short
of the transverse slots i the short tube installed in Operation 11, Insert stop plite (OF-3170) in

transverse slots with lugs toward wrench brace. Turn brace counter-clockwise until spring load
rests an stop plae,

Remove wrench brace (DE-31807, vool nut {OE-3171}, and the tool screw,

Install the secomd short tube assembly (DE-3108), as instructed in Operation 11 and repeat Oper-
ationz 12 through 10 inclusive.

NOTE—If there is any indication of the springs binding, tap them through the long slots
in the tube, using a soft hammer.

The lower thrust bearing (OE-2004}, outer tube assembly (OE-2002), equalizing spring outer guide
tube assembly (OF-2006), equalizing spring imner guide tube assembly (OF-2007), the two equaliz-
ing springs (OE-2062), spacing ring (OE-2067), and upper thrust bearing (OE-2007) can now he
withdrawn from the ool
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Figure 19—Equalizing springs being

held by stop plate (OE-3176)
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Operation
MNumber

To reassemble equalizing spring and tube assembly (OLE-2001) proceed as follows:

1.

21-

]
®

4.

ﬁ!

With the one long and two short tube assemblics and the adapter assembled as instructed in the
“Stripping Operation”, place the parts in the tool in the [ollowing manner:
{#) Insertinner guide tube assembly (OE-2007} into the tool.

(L) Inserl spring upper thrust bearing assembly (OE-2004) through the slots in long tube (3675411
and place it on the inner guide tube housing bushing (O13-2068) and against the inner face of
adapter (367540-3).

(¢) Tosert one of the equalizing springs (O E-2062),

{v) Insert the remaining equalizing spring.

(f) Remove the spherical head guide plug (OE-3179) which is stowed in the side of long tube
(367541} and sceew the plug into the end of tension tube (OE-2082), which is a part of outer
and nner tube azsembly (CE-2002), to guide the tension tube into inner guide tube assembly
(OE-2007).

{g) 1f outer and inner tube assembly (OE-2002) was strnpped alter being removed from the wol,
reassemble it by placing tension tube (OT-2082) through bushing (OE-20065) in equalizing
spring outer guide tube assembly (OE-2006), Install retaining pin (OE-2244) in bushing and
tube. Install this assembly in the tool.

(1) Assemble spring lower thrust bearing {OE-2004) on the lower end of guide tube assembly
(O12-20061 with race having the smaller inside disaneter nljacent o the Hange,

NOTE—Do not assemble snap ring (OE-2084) in the tube bushing until the compres-
sion of the springs is completed and the assembly is removed from the compressing
toonl.

Install tool screw assembly (209361-5) in the end of the tool. Be careful to have the keyways on
screw nut (OE-3175) Atted over the ||J.;|;5 in the ke, This nut muost fit firmly over the Il.lgs.

Shide teol nut (OE-3171) over the end of the screw and thread it onto the tube,

NOTE—This nut has to hold the entire pressure of the equalizing springs and therefore,
must be turned down all the way on the threads of the tube.

Install and turn wrench brace (0E-31800 clerkwise so as 1o put a slight tension on the equalizing
Springs.

CAUTION—See that the spacing ring (OE-2067) is in place between the equalizing
springs. Make certain that the springs are in alighment, see Figure 19. Keep wateh of the
end of the inner guide tube (OE-2064) when it gets into a position where it will contact
the spacing ring (OE-2067); also see that when the second section of the equalizing spring
contacts the end of the inner guide tube (QOL-2064) all parts (spacing ring and springs)
are properly aligned.

Turmn the wrench brace clockwise to compress the sprimgs until the twuost bearing is just bevond the
transverse slots, see Figure 19, in the second short tube, Insert stop plate (OE-3176) in these trans-
verse slots as shown,

NOTE—The lugs on the stop plate must be toward the wrench brace end of the tube. This
is necessary to provide a positive lock.

Turn the wrench hrace counter-clockwise until the spring pressure is resting on stop plate (OE-3176)
in the second short tube therchy leaving the first short tube free of the springs so it can be removed.
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MOUNTS

marks 2 anp 4 EQUALIZING SPRING REASSEMBLY

Ohperation
MNumber

Rl

10.

11.

12,

NOTE—It is necessary that the coils of the springs be free of binding or cocking during
the entire reassembly operation. Use a soft hammer and tap on the springs through the
slots in the tubes. Do this whenever there is any indication of binding. When the end of
tension tube (OE-2082) meets the end of the inner guide tube (OE-2064) (during the com-
pressing of the springs), the end of tension tube (OE-2082) will be guided into the end of
inner tube (OE-2064} by the spherical head plug (OE-317%). Be careful the ends of these
tubes do not meet and cause damage,

Remove wrench brace (OE-3180), tool tube nut (DE-2171), and tool screw. Remove the short tule
that was [reed of the springs in Operation G,

Reinstall tool screw taol nut (OE-5171), and wrench brace (OE-31807 on (he shore tube and turn
the wrench brace clockwize to relieve the pressure of the springs on stop plate (OE-3176}. Remove
the piate. Turn the wrench brace clockwise until the springs have boen compressed so that the thrust
Learing is just bevond the transverse slots in the long tube, Insert stop plate in the transverse slals,

Fepeat procedure deseribed in Operation 6.

Repeat procedure described in Operation 7, which will place the cotive equalizing spring and tube
assembly in the long tube resting against stop plate (GE-3176), Reinstall the tool screw, tool nur,
and wrench brace. Turn the brace clockwize to relieve the pressure of the springs on the stop plate.
Femaove the plate,

Contionue turning the brace clockwize until the imner guide tube (OE-2064)projeces through the
upper thrust bearing at the vise end of the tocl tube.

Lift the tool off the bar in the vize, remove sphecical head plug (01231793, and assemble screw plug
(OE-2081) in guide tube {(OE-2082), using wrench {(E-2901).

NOTE—Haold the equalizing spring assembly when screwing the plug into the tube so as
to be sure the plug is turned all the way in the tube. This plug takes all the thrust of the
springs and it must be firmly seated or serious injury will result if it is only holding by a
few threads.
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STRIPPING MOUNT MARK 2

Operation
Number

p

3.

4.

6.

: g

gl
10.

11,

Remove the gun assembly by pulling outward on the gun securing bolt GM-188 and sliding the

gun out of the cracdle,

Remove the cocking wire rope GM-37 and its reel by removing the filler piece and cover. If other

type of cocking device is used, remove it.

Remove the cartridge bag, GM-187 assembly, the cartridge check plates GM-175-Right and

GM-174-Left and weight GM-170 assembly,

Remove the shield assembly from the trunnion bracket pivot. Stripping can be done s follows:

(a} Remove ol reservoir cover screws and empty reserveir and oil well at top of trunnion pivot.

{h) Remonve shield SH-4 by taking out bolts SH-9, SH-10, aind nuts SH-11.

(e} Remove shield brackets SH-2-FLH, and SH-2-LUH. from the trunnion bracket pivot by taking
out halts SH-G6, nuts SH-7, and lockwashers S11-5.

Remove the elevation counterbalance spring on the eradle as follows:

() Lock the cradle at 85 deprees elevation,

(L} Remove pin GM-197 that secures spring housing retaining nut GM-163. Remove this nut
GM-163, using box wrench (OE-2005).

{c) Remove the spring housing complete with spring GM-196 assembly. Remove housing cover

GM-165 by taking out Uhe securing screws GM-130.
NOTE=The cover and case have serrated edges and the case was turned clockwise
two or three serrations before the serrated edges were joined. This was done to give
the spring an intitial tensioning. The spring housing GM-164 has its bushing GM-
166 pressed in. The spring bolt GM-168 is screwed in and can be removed with its
washer using box wrench (OE-2930) to remove the holt. The outer end of the spring
is hooked over GM-168 with the spring winding clockwise from the bolt, looking
into the cover.

() Drive out pin GM-195 securing eradle trunoion pin nut. Remowve nut GM-162 using box wrench
(]2 ).

{e) Drive trunnion pin GM-160 inward off its key GM-192. Remove both pins.

FEemove the column raising handwheel assembly complete in its housing GM-221 by taking cut

the securing bolis GM-90 and washers GM-921 below 1he handwheel,

Place the mounting on its side on suitable chocks.

Remove trunnion bracket and pivot assembly as follows:

{a} Place column GM-109 in lowest position.

{b) Secure the helical springs (OE-2062) by removing the pivot closing cap GM-132, which is in
the recess in the center of the pivot, taking out the screw plug GM-133 stowed therein, and
inserting this plug in the top of the tension tube GM-LM (just below).

(e) Remewve hovizontal bolt GM-123 (in recess for housing eateh on pivot) securing coupling nut.,

(d} Raise the column sufficiently to remove the coupling nut GM-110 complete with bushing
GM-131 below the upward thrust bearing, GM-154, and this bearing GM-154.

(&) Withdraw trunnion bracket and pivot assembly, the upward ring of the downward thrust
bearing GM-154 coming with it, but leaving behind the outer rings GM-157-0R and rollers of
the needbe bearings GM-157.

([} Remove outer ring with rollers GM-157-OR of the needle bearing (GM-157.

Withdraw the thrust bearing GM-74 of the double gear GM-42,

Take out the vertical bolis GM-23 securing the column guide bushing GM-3 and withdraw the
colama puide bushing.

The stripping of the vanous sub-assemblies presents no particular difficulty except that should
it be necessary to take the tension off the helical equalizing spring, special apparatus will be re-
quiredl. See Pages 47 through 52 for instructions and illustrations.
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MOUNT MARK 2 REASSEMBLY

1.
2.

6.

7.

I“i

i1.

12.

13.

Set the pedestal on its side on suitable chocks,
Assemble the vertical shaft drive gear as [ollows:

(a) Insert lower ball bearing housing sub-assembly GM-51 and secure with bolis GM-24 and
washers (GM-28.

{b) Insert outer ring and rollers GM-85-0OR of the newdle bearing at upper end of shaft.

{c) Install the thrust bearing GM-74 of the double gear GM-42.

(d) Insert vertical shaft sub-assembly GM-50, threading the shaft through the roller bearing at
the upper end and through the spur wheel and ball bearing at the lower end.

{¢) Put on washer and nut at lower end and secure with split pin.

Inszert column guide bushing complete with bushing at upper end. Secure with vertical bolis GM-23
and washers at the lower end.

Install the doulde gear GM-42,

Install the pedestal head sub-assembly GM-41, including the handwheel locking catch GM-040,
clivmping bandd assembly G-06-AB and earch locking trunnion bracket.

Fix water excluding packing ring GM-30 for the oil reservoir at top of pedestal head, place reser-
voir GM-5 and secure with bolts GM-7, packing GM-31, and washers GM-8. Secure bolt heads
with wire GM-29. Put on lid GM-6 and secure with screws GM-25 temporarily.

Ingert column GM-108 first threading on the upward thrust ball bearing GM-154 at the 1op, and
the coupling nut GM-110 complete with bushing GM-131. Insert lower bearing bushing GM-111
at lower end, entering the key GM-142 in the kevway in the column guide bushing GM-3. Put on
the retaining ring GM-113 (at the lower end) and secure with vertical set serew GM-145. Take ecare
that the upward thrust ball bearing GM-154 is placed the right way uppermost as the diameters
of the upper and the lower rings differ.

Insert the column raising spindle sub-assembly GM-47 including the spur gear GM-42 secured by
a set screw, ball bearing journal bearing GM-74, and retaining ring GM-63, Insert the upper
stop ring GM-48 and needle bearing GM-70 at the upper end of the column raising spindle: put
on the retaining ring GM-49 and secure by set screw GM-03,

NOTE—Assembly operations can be performed by turning the column raising spindle
downward so that the lower end projects about six inches beyond the base of the
pedestal.

Insert the helical equalizing springs sub-assembly (OFE-2001) under compression, through the
bottom of the spindle, Serew the housing for the lower thrust bearing GM-119 for this sub-assembly
into the spindle, and secure with sel screws.,

Insert outer rings, complete with rollers of needle beanings GM-157 of the pivot, inside the column
and place the securing rings GM-114.

Put on the bottom cover sub-assembly GM-2 including ball thrust bearing GM-83 for the column
and secure with vertical bolts GM-22 and washers GM-26.

Place the pedestal in the vertical position. Place handwheel gear housing sub-assembly GM-221
and gecure with bolts GM-00 and washers GM-01, Place lower ring and halls of doewnward thrust
bearing GM-154 (on upper side of lange at top of columm).

Insert combined trunnion bracket and pivot sub-assembly, including inner ring of upper needle
bearing GM-1567 securedl by retaining ring GM-114 and set serew GM-144, and inner ring of
lower needle bearing GM-15606 scoured by retaining ring GM-112 and set serew GM-1435, and
upper ring of upward thrust bearing GM-154, also cradle locking bolt GM-124. Screw up coupling
nut GM-110 and secure with bole GM-123.
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REASSEMBLY MOUNT MARK 2

Operarion
Number

4.

15.

lﬁl

17.

Release equalizing helical springs by removing plug GM-133, and then stow the latter in the
pivot closing cap GM-132. Insert pivot closing cap GM-132 and secure with set screw GM-145,
making o witter-tight joint,

Install eradle sub-assembly GM-150, including trunnion ping GM-161, GM-160, amd trunnion
pin nut GM-162, secured with pin GM-195. Lock the eradle in the 82 degree ¢levation position.

Install the elevation counter-balance spring assembly GM-169, the spring in housing GM-164,
secured with bolt GM-168 and washer, entering the free end of the spring in the slot, on the trun-
nion pnioa aut GM-162 and secure with pin GM-195.

Fit cartridge deflecting band GM-170 complete with weight GM-179 and secure with pivor bolt
GM-177, nut GM-178, and split pin GM-200. Hang the cartridge bag by bolts GM-172 and puts
GM-173 and secure with split pins. Attach wire rope bracket for cocking gun.

Lubricate mount according to instructions on Page 27 and reinstall filler plugs and gaskets.
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MOUMNT MARK 4
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MOUNT MARK 4
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MOUNT MARK 5 MOD. 3 DESCRIPTION

SHIELD

PEDESTAL

GUNNER'S PLATFORM CARTRIDGE BADO

Figure 20—Exterior view showing general arrangement
of the 20 mm. A.A, Gun and Mount Mark 5 Mod. 3.
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DESCRIPTION MOUNT MARK 5 MOD. 3

Chapter 3
MARK 5 MOD. 3 GUN MOUNT
GENERAL DESCRIPTION

Thiz gun mount, sce Figure 20, is of the Fixed Trunnion Height Type, that is the trunnion cannot be
raised or lowered as is possible with the Mark 2, Mark 4, and Mark 6 type mounts, It is, however, possible
to train the gun through an unlimited angle when not locked in position by the carriage lock, see Pape 61,

The gun can also be elevated between minus b degrees and plus 87 degrees, 1t can be locked in either
the plus 5 degree or 87 degree positions with the trunnion bracket and pivot locking bolt, see Page 61,

DETAILED DESCRIPTION
The main view of Plate 2 folded al page 72, i3 a vertical cross section view of the mount.
Section A-A s a cross section view of the cradle and the counterbalance 5.]_1ﬁ|]|,_;_
Section B-I3 is a cross section view of the cartridge bag weight attachment to the eradle.
Section C-C is a cross section view of the trunnion bracket and pivot locking bolt arrangement.
Section 13- 15 a cross section view of the cartridge bag attached o the cradle,
Section E-I£ is a1 cross section view of the carriage locking plunger arrangement.

Figure 21 is an exploded view of the gun mount parts,

PEDESTAL AND PIVOT (STAND MARK 5)

The pedestal and base on this type mount are integral, It consists of a hollow casting bored out in the
center, near the top to gerve as a bearing for the pivot on which the gun carriage rotates. See Figure 21, The
cylinder in which the pivot operates is filled with extra light mineral oil, Navy Symbal 1042, 2110 or 2075 1o
permit easy training of the gun under all temperature conditions.

A shoulder is provided near the top of the evlinder to support the hearing flange of the pivor. Two two-
picce large diameter, babbit faced steel thrust bearings are used above and below the pivot flange 1o provide
easy movement of the pivot. The bearings are provided with locating lugs which ride in corresponding grooves
in the pedeatal.

As a relatively close adjustment is required on the thrust bearings, a threaded retainer i used at the
top of the pedestal to provide proper clearance, This retainer has sixteen holes through one of which a lock
screw is threaded into the pedestal after ajustment has been obtained.

A machined relief is provided between the upper and lower bearings on the pivot, An oil filler hole is
drilled in the top of the pivot to provide a means of checking the oil level and adding additional oil if required.
A headless pipe plug is screwed into the opening at the top.

NOTE—Ordalt No. 1269 provided for installation of a gun cocking rope hook on the stands
of all Mark 5 mounts built without them. This addition, plus the installation of the sheave
in the left rear corner of the cradle, greatly facilitates cocking the gun.

CARRIAGE MARK 5

The carriage used on Mark 5 mounts serves a purpose similar to that of the trunnion bracket and pivot
Mark 4 on Mark 4 mounts, except that it does not operate on roller bearings. See Page 21, 1t is bolted 1o the
top of pivol (OE-3503), which operates on two babbit faced steel thrust bearings. See Figure 21, The length
of the twoarms extending rearward on the earriage are the same on Mark 4 and Mark 5 carriages.

A different type carriage lock is used to prevent rotation of the carriage when the gun is not in action.
It is deseribed in detail on Page 61.
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MOUNT MARK 5 MOD. 3 DESCRIPTION

Figure 21— Exploded cut-away view of Mark 5 Mod. 3 Mount.
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DESCRIPTION MOUNT MARK 5 MOD. 3

CRADLE MARK 4 MOD. 2

The original Mark 4 cradles used on Mark 5 mounts were the same as described on page 22 as thl:y
applied 1o Mark 2 and Mark 4 mounts.

The Mark 4 Mod. 2 cradle used on Mark 5 Mod. 3 mount is the same as used on Mark 4 Mod. 2
mounis. See Page 21 for complete information.

GUNNER'S PLATFORM

A circular raised platform having three step levels surrounds the gun. See Figure 20. Because of the
fixex] height of the pun, this platform is necessary to enable the punner to fire at vanous elevations, For
example: When operating the gun at high levels, the gunner will stand on the deck; whereas, when firing at
lower elevations it will be necessary for the gunner to move up to one of the higher steps on the platform.
This platform is not furnished with the mount, but is a part of the ship's structure.

CARRIAGE LOCK

To prevent rotation, the carriage can be locked m place by lock plunger (OE-3515) which engages in
holes in the pivot retainer (OE-3504), This plunger slides in a vertically drilled hole located ot the [ront end
of the carriage and 15 aperated by lock lever (0E-3512). See Section E-E, Plate 2. The lever is mounted on a
pin {OE-3513) in its boss in the carriage. Two spacers {(OE-3518), one located on each side of the lever, pre-
vent the lever from shifting sideways. A rubber bellows Ly pe water scal (0IE-3519) is stretched over the lever
and itz boss on the carriage to exclude dirt and moisture from the plunger.

A spring loaded locking ball arrangement consisting of ball (OE-3511), spring (OE-3516), and screw
{0E-3617) holds the plunger in either the lower (locked) or upper {unlocked) position.
TRUNNION BRACKET AND PIVOT LOCKING BOLT

Thizs leck is the same as vsed on the rght side of the Mark 4 Mod, 2 mount and locks the eradle in
cither the 5 degree or 87 degree positions. For complete description see page 22, Also see Section C-C, Plate 2.
GUN SECURING BOLT

This bolt is the same as used on Mark 4 Mod. 2 mount to lock the gun in the cradle. For complete
description see page 22, Also see Main Section View, Plate 2.
CARTRIDGE BAG

‘The cartridge bag and weight vsed on Mark 5 mounts are the same as used on Mark 4 mounts, See
Page 22,
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UPPER
PLUNGER Saen

DOUBLE LOADING 5TOP PLUNGER
(UPPER AND LOWER)

THESE PARTS BECOME STUCK WITH
OIL FROM THE HEAT OF THE GUN.
SHOULD BE CLEANED AND LUBRI-
CATED WITH EXTRA LIGHT MIN-
ERAL Olt—N. 5. 1042, 2075 CR
2110,

APPLY SPARINGLY.

CLEAN AND OIL THE GUN:— 2.

AS SOON AS POSSIBLE AFTER
FIRING,

IF THE GUN GETS WET.

IF THE GUN GETS DIRTY.

IF THERE IS ANY REASON TO
EXPECT CORROSION TO START.

MEDIUM MINERAL OIL
N. 5. 1065 OR 3085,

NoTE: ' \Q\

DO NOT USE OiL ON OUTSIDE
OF GUN BARREL OR ON GUN
BARREL SPRINGS.
LUBRICATING GRAPHITE

N. 5. 14.G.5

THE BORE AND FIRING CHAM-
BER SHOULD BE CLEANED OUT
AND LUBRICATED WITH A
LIGHT COAT OF OIL IMME-
DIATELY AFTER FIRING.

MEDIUM MINERAL OIL
N. 5. 1065 OR 3065

LUBRICATION FREQUENCY
CHART WEEKLY

3. TRUNNION BRACKET AND PIVOT
LOCKING BOLT

4. WEIGHT BAND PIVOT BOLT

5. CARTRIDGE BAG HINGES

6. CRADLE COCKING SHEAVE

7. TRUNNION BEARINGS

8. GUN SECURING BOLY

9. FILLER HOLE IN TOP OF PIVOT

10. GUN MOUNT CARRIAGE LOCK

PERIODICALLY
(AFTER EACH PROTRACTED FIRING)

1. DOUBLE LOADING STOP PLUNGER

(UPPER AND LOWER)
{Continved in right hand calumn)

2. 3 4,
QIL HERE
SPARINGLY
IF MAGAZINE BECOMES DRY
OR CORRODED INTERNALLY,
IT MUST BE DISASSEMBLED,
CLEANED AND LUBRICATED.
THIS INCLUDES AlL SPRINGS, TRUNNICN BRACKET AND
MOVING PARTS AND SPIRAL PIVOT LOCKING BOLT
GUIDEWAYS. OIL END OF LOCKING BOLT THAT b ity L St
ENGAGES THE CRADLE AND
. FORCE OIL INTO THE CARRIAGE EXTRA LGHT MINERAL OIL
BEARING GREASE 0S-1350 BZARING BY MOVING THE LOCK-
ING BOLT IN AND OUT, g S
EXTRA LIGHT MINERAL OIL
N.5.1042, 2075 OR 2110
L 1 i |
10. 8.
GUN SECURING BOLT
FILLER HOLE IN TOP OF PIVOT WHEN INSTALLING THE GUN ON THE
; CRADLE, COAT THE SECURING BOLT
GUN MOUNT CARRIAGE LOCK FILL WITH OIL TO BOTTOM OF AND THE INSIDE OF THE SECURING
REMOVE SEAL TO OIL. PLUG. WITH GREASE, T T riCH CASING
EXTRA LIGHT MINERAL OIL EXTRA LIGHT MINERAL OIL ANTI-SEIZE COMPOUND
N. 5. 1042, 2075 OR 2110 N. S. 1042, 2075 OR 2110 N. 5. 52:C-19 (INT.)

QOIlL HERE
SPARINGLY

CARTRIDGE BAG HINGES

EXTRA LIGHT MINERAL OIL
N. 5. 1042, 2075 OR 2110

CRADLE COCKING SHEAVE
OIL SHEAVE PlN———l

EXTRA LIGHT MINERAL OIL

N. 5. 1042, 2075 OR 2110

PRESSURE
OILERS

TRUNNION BEARINGS

FORCE GREASE INTO
PRESSURE OILERS.

BEARING GREASE O5-1350

{Continued from left hond cofumn)

NOTE:

THE FREQUENCY OF LUBRICATION iS5
DEPENDENT UPON THE USE OF THE
MECHANISM. THE SCHEDULE GIVEN
IS REQUIRED WHEN THE OUTFIT IS
USED DAILY. LUBRICATION MAY BE
LESS FREQUENT FOR LESS FREQUENT
USE OF THE QUTFIT. BUT IN NO CASE
SHALL THE MAXIMUM PERIOD BE-
TWEEN REGULAR INSPECTIONS OF
THE PARTS FOR PROPER LUBRICA-
TION ON SHIPS IN COMMISSION
EXCEED ONE MONTH. EXERCISE THE
PARTS AFTER LUBRICATING.

REFERENCE: DRAWING NO. 299982 j
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LUBRICATION MOUNT MARK 5 MOD, 3

THE PIVOT CAVITY IN THE PEDRESTAL, THE CARRIAGE LOCK, TRUNNION BRACKET
AND PIVOT BOLT, AND CRADLE COCKING SHEAVE SHOULD BEWELL LUBRICATED WITH
SEXTEA LIGHT MINERAL OIL, NAVY SPECIFICATION 1042, 2110 OR 2075." See lubrication
chart, Figure 22,

PIVOT (OE-3503)

Before reinstalling the pivot in its exlinder in the pedestal powe 165 [hs (or 195 bs 3 oylinder has a
machined relief) of the specilied oil into the exlinder. Alter installation iz completed checl the ol level which
should be up to the bottom of fller plug (OE-3525). Additional ml should be added il necessary.

CARRIAGE LOCK PLUNGER (OE-3515)

Femove lock lever water seal (0E-3519) and with an il can inserted into the lock lever boss in the
carmage, inject a small quantity of the specified oil into the plunger hole, At the same time move the lever up
and down several times to theroughly distribute the oil. Wipe off excess and reinstall the water seal on the
lock lever,

TRUNNION BRACKET AND PIVOT LOCKING BOLT {OE-2070)

With cradle rotated to vertical position, oil end of locking bolt that engages the eradle with the speci-
freecd ol vsing an oil can. Distribute the oil into the carriage bearing by moving the locking bolt knob in and
ont a few times,

CRADLE COCKING SHEAVE

Spin the sheave by hand and with an oil can force the specified oil to the sheave pin,

GUN SECURING BOLT ((E-2188)

Tust before the gun is installed in the cradle, thaoroughly coat gun securing bolt and the ingside of the
securing bolt hole in the breech casing with “Anti-seize compound, Navy Specification 52-C-1% (Int.)".

USE 05-1350 GREASE IN PRESSURE OILERS AS INDICATED BELOW,

CRADLE TRUNNION PINS (OE-2161 AND OFE-2160)

Force greaze into pressure oilers (O15-2254%) using grease gun (OFE-1637) or (209832-5).
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MOUNT MARK 5 mop. 3 OPERATION OF MOUNT

As the height of the mount is fixed only two steps are involved in its operation, The first step is to
pre=s down on carriage lock lever (O15-3512) to disengage plunger (O15-3515) from the retainer. This will then
permit the gun to be trained without restriction.

The second step is to pull out trunnion bracket and pivot locking bolt knob (OE-2072) to disengage
bolt (OE-2070) from the cradle and tum it one-quarter turn to permit the gun to be clevated without re-
striclion.
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PIVOT THRUST BEARING ADJUSTMENT mount mark 5 mob. 3

If, alter extensive service, excessive clearance develops between pivot (OE-3503) and its two thrust
bearings (OE-3506) correct clearance can again be restored by tightening retainer (OE-35604). This can be
done without removing carriage (OE-3520), in the following manner:

ration
MNuomber

1.  Pull out pivot locking bolt knob (OE-2072), see Plate 1, and raise gun to 87 degree position and lock
in place.

2. Remove lock screw cover plug (OE-3526) from the carrage. Disengage lock plunger (OE-3515)
from retainer (OE-8504) by pushing down lock lever {(OE-35612). Rotate carriage (OE-3520) until
the head of retainer screw (OE-3505) is visible through the plug hole in the carmage (location of
screw indicated by arrow on pedestal just below top edge). Remove the lock screw. See Figure 21.

3. Engage the carriage lock plunger in the retainer and rotate the carriage (05E-3520) and retainer
(OE-350M) clockwise (viewed from the top) as far as possible to tighten retainer down on thrust
hearings.

4. Release plunger from retainer and rotate carriage clockwise until the plug hole lines up with the
locating arrow on the front of the pedestal. Rotate the camage clockwise until the plunger has
passed the first hole in the retainer from the locating arrow. Drop the plunger into the second hole
and rotate the carriage and retainer locked together counter-clockwise until the plug hole is in line
with the arrow on the front of the pedestal.

Install retainer screw (OE-3505) in retainer. Install hole plug ((0E-3526) in carriage.
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MOUNT MARK 5 MOD, 3 STRIPPING

The following instructions for stripping the Mark § gun mount should be performed in the order given
to facilitate the procedure and prevent injury to the personnel.

Precautions should be taken when removing the shield assemblies to be assured of adequate support
when loosening and removing the shicld bracket to carriage bolts to prevent the shields from dropping.

Ag instructions call for removing the gun before stripping the cradle and since the eradle spiral spring
iz under heavy load, note carefully the following precaution. Without the gun in the cradle, the cradle
spring and cradle weight will cause the eradle to spring down violently when unlocked from the
5 degree position, It is best for one man to hold the rear end of the cradle while another is unlock-
ing it.

In some instances, the carriage may stick to the top of the pivot. In this case it will be necessary to tap
the underside of the carriage lightly with a solt face hammer, To prevent the earviage from dropping off, re-
install two of the carriage to pivol bolts a few turne or use headless guide serews if available, Screws (200989-4)
will serve the purpose,

Die to a slight vacuum in the bottom of the pivot cavity in the pedestal it may be difficult to life ourt
the pivot. Removing the oil hole filler plug in the top of the pivot will facilitate this operation,

For location of the parts by parl number, refer to Plate 2—Sectional Details of Gun Mount—which is
folded at pape 72,

Operation
Number
1. MAGAZINE—Unship the magazine by pushing forward on the magazine carch lever. Uncock the
gun,

2. SIGHT—Unship the sight by loosening the three clamping screws (0E-1192), using sight universal
spanner (OE-1189), The center screw must be backed out five or six tums and then pushed toward
the left side until the stop piece is disengaged from noteh in the breech casing. Then slide the sight
asscmbly back toward the l.ri.gger cover and 1t it off the gun,

3. SHOULDER REST—Press the catch that retains the handgrips and remove the shoulder rest and
handgrips by unscrewing counter-clockwise,

4. GUN—TPull down on gun seeuring bolt withdrawing head (02-2190) to disenpage bolt (OE-21588)
from the breech casing and slide the gun out of the cradle to the rear.

5, CARTRIDGE BAG ASSEMBLY (OE-2198)—Remove the two cartridge bag anchor bolts
(OE-2172), nuts (OE-2173), and cotter pins (OF-2231) from the carriage and eradle and remove the
bag. See Section D-1, Plate 2,

6. WEIGHT AND BAND ASSEMBLY {(OE-2207) — Raize the cradle o the 87 tlegree position and
lock in place with trunnion bracket and pivot locking balt {OE-2070). Cradle spring and cradle
weight will cause cradle to spring down violently. Handle with eare. Remove weight band
mvol bolt (OLE-2177), nut {OE-2178), and cotier pin {OE-2230) and remove the weight. See Sec-
tion B-B, Plate 2, :

7.  SHIELDS—Remove shield strap (OE-2226) by taking out four bolts (OE-2227) and nuts {(OE-
2220). Remove the right and left shicld assemblies by taking out four bolts (OE-3533), nuts (OE-
2217), and lock washers {OE-2275) attaching each bracket {OE-2220) right and (OE-2221) left 1o
the carriage. One man should hold the shield while the other is removing the bolts,

STRIPPING SHIELD ASSEMBLIES—

Stripping the shield assemblies, if necessary, is accomplished as follows: Remove four bolts
(OE-2228) and nuts (DE-2229) attaching brackets to the shield plates,
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8. CRADLE ASSEMBLY (OE-2327)—With the cradle locked in the 87 degree position remaove cradle
spring housing retaining nut pin (OE-2268) by driving it out with a punch. See Section A-A, Plate 2,
Unscrew anil remove retaining nut [(OE-2163), using wrench (OE-2004),

NOTE—When the spiral spring and housing assembly was assembled to its cover (Oi-
2165}, it was turned clockwise two or three notches before its serrations were engaged with
those of the cover to keep spring (OE-2169) under tension. Keep hands clear when strip-
ping to prevent injury.

Pull off the housing and spring assembly.

Remove the housing cover by taking out four screws (OE-2256). Drive out cradle trunnion
pin securing nut pin {(OE-2269) with a punch. Remove retaining nut (OE-2182), using wrench
(OI5-2004) and spanner (OE-3167), See Fipure 52, Drive both cradle trunnion pins (OFE-2161)
right and {OE-Z21600 lelft inwards, and remove from their holes, Lilt off the cradle, Key {OE-2101)
in trunnion pin (OE-2160} is a press (it in the pin and should not be removed. Any attempt 1o
remove iE will result in damaging the pan.

STRIPPING CRADLE ASSEMBLY —

Stripping the cradle, if necessary, is accomplished as follows: Remove check plates (01E-2175)
right and (OE-2174) left by taking out four screws (OFE-2263) from each plate. See Section A-A,
Plate 2. Unserew and remove oiler (08-2250), Drive out gun securing bolt withdrawing head pin
{OE-2261}), using a punch and take off head (OE-2190), The bolt (OE-2188) and spring (OE-2189)
can then be removed. Drive pin (OE-2262) out of bolt (OE-2188), using a punch. Drive out cocking
sheave pin taper pin (12-Z-49-63) from the bottom, cocking sheave pin (299950-3), and remove
pheave (200050-2).

STRIPPING CRADLE SPRING AND HOUSING ASSEMBLY—

To strip cradle spring and housing assembly (OLE-2312), if necessary, proceed as follows:
Remove spring anchor bolt (OE-2168) and its lock washer (012-2278), Spiral spring (OE-2168) can
then be removed. Bushing {OFE-2166) is pressed in the housing and should not be removed unless it
is desired to replace the bushing.

0, CARRIAGIE ASSEMBLY (O-3508)— Unscrew and remove pivot retainer lock serew cover plug
{OE-3526). See Main Section View, Plate 2. P'ush down on carriage lock lever (OE-3512} to disen-
gage plunger (OE-3515) from retainer (OE-35{4) amd rotate the carriage uniil the pivot retainer
lock screw cover plug hole is directly over the head of pivot retainer lock sérew (OE-3505). The
position of this screw iz indicated by an arcow on the front of the pelestal, near the top, Remove
the screw with a screw driver. KEngage carriage lock plunger (OE-3515) with retainer (OE-3504) by
raising lock lever (OE-3512) and rotate curriage connter-clockwise until the retainer is unscrewed
from its mating threads in the pedestal.

Remove the eight carriage to pivor screws (O1-3521) with a 34" special male socket and 14"
drive swivel end wrench handle. Laft off carriage. 17 it is necessary to tap the bottom of the cariage
to break it loose from the pivot, it is advizable to leave at least two of the carrage 1o pivot screws
turned ina few threads to prevent the carriage from dropping off.

STRIPPING CARRIAGE ASSEMBLY—

To strip the carriage assembly, if necessary, proceed as follows: Unscrew and remove car-
riage lock spring and ball retainer screw (QE-3517), spring (OE-3516}, and bhall {OF-3511}, Remove
lock lever water seal (OE-3519). Drive out lock lever pivot pin (OE-3513), using a punch, and
remove lever (OE-3512) and two spacers (OE-3518). See Section E-E, Plate 2. Full out lock plunger
(DE-3515, It is not necessary to remove lock lever plug (0L-3514) unless it is desired to replace it.
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10.

Drive out carriage lock pin and bushing assembly retaining pin (OE-2260) and remove car-
riage cradle locking pin bushing (OE-2071). Drive knob pin (OE-2140) out of bolt (OE-2070) and
remove knob (OE-2072). Remove bolt (OE-2070) and spring {OE-2074) from bushing (OE-2071).
Drive the two bushing pins (012-2141) out of the bushing. See Section C-C, Plate 2.

Unscrew and remove ciler ((JE-2259).

1f carriage packing (OE-3522) is damaged, remove it with retainer (OE-3523) by driving out
the four sheet metal screws (OFE-3524) with a small punch inscried from inside. Otherwise the pack-
ing and retainer should remain in place on the carriage.

PIVOT RETAINER (OE-3504)—Lift the retainer out of the pedestal. Some of the carly mounts
were cquipped with a vetainer fitted with an oil seal, If the scal is damaged or otherwise unusuable,
it may be dizcarded as it has been found to be unnecessary,

PIVOT (DE-3503)—Unscrew and remove pivol oil passage filler plug (OLE-3525). With two lifting
eyes serewed into the earriage o pivol screw holes in the top of the pivot, lift out the pivol. This
shoull be done slowly to give the oil an opportunity to drain through the oil passage hole into the
sump at the bottom of the pedestal and break the vacuum. Upper pivot thrust bearing (OE-3506)
will come out with the pivot. The lower pivot thrust bearing can be lifted off the shoulder in the

pedestal.
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The following instructions for reassembling the Mark & gun mount cover the complete reassembling
of the mount starting with all serviceable units completely stripped. These instructions should be [ollowed in
the order given 1o facilitate the operations. Adjustment procedure of the pivot retainer is important to
assure casy, smooth pivort rotation.

Extreme care should be taken to see that all parts, particularly machined surfaces are wiped clean of
dirt, moisture, etc.

For location of parts by part number, refer to Plate 2 Sectional Details of Gun Mount—which is
folded at page 72.

Operation

Mo ber

1,

PIVOT (QE-3503) —1f the pedestal bore has a continuous straight wall, install 850 CC, (1.65 1bs.)
of extra light mineral oil, Navy Symbaol 1042, 2110 or 2075, in the bottom of the bore. If there is a
machined relief in the bore between the upper and lower pivet bearings, install 1000 CC. (1.95
Ibs.) of oil. This will provide proper lubrication for all bearing surlaces.

Install twa pivet bearing halves (OE-3506)—lower hearing—in Lottom of pedestal pivol
shoulder. See Figure 21, Assemble this bearing with the babbitted side toward TOP of pedestal,
engaging the lugs on the bearings in the notches in the pedestal. Lubricate the bearing with the same
oil specified above,

Wipe pivot {OE-3503) clean, lubricate with the same oil specified above and lower it slowly
into the pedestal to prevent loss of oil.

Install the second set of thrust bearing halves (OE-3508) on the flange of the pivot with the
babbitred side toward the BOTTOM, engaging the lugs on the bearings in the notches in the
pecestal. Lubricate the bearing with oil the same oil specified above.

PIVOT RETAINER (OE-3604) — Mace the retainer with the flat 614 inch diameter bearing sur-
face down into the pedestal and screw it in as far as it will go by hand. With a 34 inch dowel draw
the retainer down tightly on the thrust bearings. Then back off the retainer about two holes until
the nearest hole is in line with the arrow on the front of the pedestal indicating the lock serew
position. Install lock screw (OE-3505) and tighten securely.

CARRIAGE ASSEMBLY (OE-3508) —REASSEMBLING —Reassemble the trunmion bracket
and pivot locking bolt assembly (OE-2000) as follows: Drive the two retaining bushing pins
{OE-2141} into bushing {OE-2071) until the outer ends are flush. Place spring (O12-2074) on the
small end of bolt {OE-2070}, dip it into extra light mineral oil, Navy Symbol 1042, 2110 or 20756
ancl insert in bushing (OE-2071). Place knob (OE-2072) on end of bolt (OE-2070} and secure it with
pin (OF-2140). Place the as=embly in the hole in the right side of the carriage, lining up the pin hole
in the bushing with the one in the earriage, and drive retaining pin (OE-2260} into the carriage boss
te lock the assembly in place. See Section C-C, Plate 2, Check operation and place in unlocked posi-
tion by pulling out knob and tuening it one-quarter turn,

Install pivot retainer lock screw cover plug (OE-3526).

If carriage lock plunger hole plug (OE-3514) was removed, install a new one by setting it in
the hole in the carviage with the hollow side toward the bottom and striking the center of the plug
with drifc (OE-1616) until a dimple is formed in the center of the plug. Assemble carnage lock
plunger {OE-3315) alter dipping it into extra light mineral oil, Navy Symbel 1042, 2110 or 2075.
The grooved end of the plunger should be entered in the hole first.

Install lock lever (OE-3512) and two lock lever spacers (OE-3518) in their hole in the carriage
and drive lock lever pivot pin (OE-3513) through the holes in the lever and spacers. See Seetion
-1, Plate 2. Stake the pin securely at both ends to prevent it from coming out.
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Slide lock lever water seal {OE-3319) over lock lever and seat it in the grooves in the boss on
the carmiage and lock lever.

Place lock plunger ball {OE-3511) and spring (OE-3516) in their hole in the carriage and
serew in retainer sceew [((O12-35617).

Serew oiler (OE-2250) into its hole in the carriage.

In the event that a new carriage packing (OE-3522) 15 to be installed, do not assemble it to
the carriage at this time. It may curl over and restrict movement of the carriage. However, place
the packing in retainer (OE-3523) and place it in position on the pedestal.

CARRIAGE ASSEMBLY (OE-35308)—INSTALLATION—Install the carriage on pivor {(OE-
3503) and secure in place with cight carriage screws (012-3521). These screws should be tightened to
75 foot pouwnds torgque. This terque may be applicd by a load of 75 pounds on a wrench handle one
fot long, or by the use of a torque tension wrench, if available.

Line up the four holes in packing retziner (Q15-3528) with those in carriape (OE-3520% and
drive in the four sheet metal sevews (O-3524), Check operation of carriage for hinding,

PIVOT OIL LEVEL—Check the oil level in filler hole in pivot (OE-3503). If necessary, add extra
light mineral oil, Navy Symbol 1042, 2110 or 2075 to bring it up to level of bottom of plug (OE-
34525). Then install plug and tighten securely.

CRADLE ASSEMBLY (OE-2327)— REASSEMBLING—Place cocking sheave (209950-2) in
position in slot in rear end of cradle (OE-2325). Drive cocking sheave pin (209950-3) through cradle
and sheave and lock in place with taper pin (12-Z-49-63) driven in from the top face of the cradle.

Screw oiler (OE-2258) into hole in trunnion pin hoss.

Assemble cheek plates (OFE-2175) night and (OFE-2174) left, using four attaching screws
(015-2263) in each plate, Assemble the plates with the extensions on the plates forward,

Drrive securing bolt lecating pin (OE-2262) into hole near ceater of bolt (OFE-2185). Place

spring (OE-2189) on small end of bolt and insert boit into hole in the cradle from the top. Press
down on top of bolt, install withdrawing head (OE-2190) and secure it in place on the bolt with
securing pin (OE-2261).
CRADLE ASSEMBLY (OFE-2327)=INSTALLATION —1lold the cradle on the carriage with the
gun securing bolt forward and the trunnion pin holes in the eradle and carriage in line, Drive trun-
nion pins (O1-2161) right and (OE-2160) left outwards so that they pass through the cradle and
carringe, See Section A-A, Plate 2, Key (OE-2191) 'should be in place in trunnion pin (OF-2160)
hefore driving the pin into place. Screw retaining nut (O15-2162) onto trunnion pin (OE-2161),
using wrench (OE-2904) and spanner (OE-3157), Figure 52. Lock the nut in place with securing
pin (OE-2269). I the holes in the nut and pin do not line up when the nut is tight, back nut off
until the holes do line up.

Slide spring housing cover (OE-2163) over carriage pin (OE-2160) and secure it to the car-
riage with four screws (QE-2256).

Build up cradle spiral spring and housing assembly (OE-2312) as follows: i bushing (OE-
2166) was removed from housing (OE-2164) press in a new ane. Place spiral spring (O12-2169) in
housing so that the spring winds clockwise toward the center when looking-into the housing, See
Figure 23. Install spring securing bolt (OE-2168) and lockwasher (OE-2278) in housing so that the
st end of the screw passes through the anchor hole in the outer end of the spring.

Raize the cradle to the 87 degree elevation and lock it in place by releasing trunnion bracket
and pivet locking bolt knob ((ME-2072). Slide the cradle spring and housing assembly onto the left
trunnion pin with the radial portion of the spring sliding into the spring slot in the trunnion pin,
until the notches in the housing are just clear of those on the housing cover.
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Figure 23— Correct position of spiral spring in housing.
Operatiom
Miumber

NOTE—Keep hands clear of the serrations to prevent injury.

Turn the spring housing clockwise until spring tension is felt, then tum further in the same
direction to the second place where the notches in the housing and cover will engage, Foree the
housing into engagement with the cover, Install spring housing trunmion pin nut (OE-2163) and
tighten, using wrench (OE-2004). Lock the nut on the pin by driving securing pin {(OE-2268)
through nut and pin. If holes in the nut do not line up when the nut is tight, back nut off until the
holes do line up.

NOTE—In order to improve the balance of the gun when installing the Mark 14 Mod. 2
sight on the rear end of the cradle, or when interchanging solid and ribbed gun barrels,
the cradle spiral spring housing may be adjusted one or two notches from the standard
setting. Cradle spiral spring spanner (367543-1), Figure 52, will be found helpful when
making this adjustment.

8. WLEIGHT AND BAND ASSEMBLY (OE-2207)—With the cradle in the 87 degree position install
the weight and band assembly to the eradle cheeks, using pivot bolt (OE-2177), nut (OE-2178), and
cotter pin {(OE-2230). See Scction B-B, Plate 2.

9. CARTRIDGE BAG ASSEMBLY (DE-2198)—Lower the cradle to the 5 degree position and lock
in place. Place weight and band in bag. Fasten bag to cradle and carriage, using two bolts (OE-2172),
nuts (OE-2173), and cotter pins (OE-2231). The nuts should be left sufficiently loose so that the
cartridge bag ends can rotate on the bolts. See Section D-1D, Plate 2.

10. SHIELD ASSEMBLIES (OE-2316) RIGHT AND (OE-2317) LEFT—Aszemble shield plates
(OE-2219) or (OE-2280 right and OE-2290 left) to shicld brackets (OE-2220) right and (0F-2221)
left, using four bolts (OFE-2228) and nues (OF-2229) in each plate.

Bolt the right and left shicld assemblies to the carringe, using four bolts (0E-3533), lock
washers (OE-2275), and nuts (OE-2217) on each bracket.

Bolt shicld strap {(OE-2226) to the shield plates, using four bolts (OE-2227) and nuts
{OE-2229),
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Chapter 4
MARK 5—=MOD. 4 GUN MOUNT
MOUNTED ON SUBMARINE
CENERAL DESCRIPTION

This mount is o modification of the Mark 5 Mount for use on submarines. Execept for the pedestal,
which is designated Mark 5 Mod. 2, all assembled units are the same as used on the Marck 5 Mount. The
[ollowing changes were made to the Marlk & pedestal ;

{a) The pedestal is cut in two approximately 19" above the base and the upper portion telescoped

into the lower part and welded in place. The overall height is reduced approximately 11° 44 which
reduces the mount trunmon height to 507 24,

() Flooding and draining of the pedestal is accomplished by drilling a number of holes in the pedestal.
Mear the top are four 1% vent holes, Midway between the top and bottom are three 37 holes, and
in the edge of the base Aange are five 17 24 holes.

{) The large pipe plug in the lower end of the pedestal pivot evlinder has a 14* hole drilled in the
center to provide frec drainage.

{d) The pivot (200064-1) iz modified to provide pressure fittings [or the lubrication of the upper ancd
lower rudial bearing sucfaces. One grease hoting is fitted in the oil passage at the top of the pivot
and an additional fitting is located in the side of the pedestal casing approximately 1574 below
the tap.

SERVICE DATA

The maintenance, stripping, and reassembly data are the same as applies 10 the Mark 5 Mount. See
Pages G5 to 71, Figures 20 and 21 will suffice for illustrative purposes.

Because of the conditions under which the gun and mount are used there are new problems involved
i the maintenance and lubrication of this unit, Additional care i necessary to assure efficient operation upon
surfacing and to provide adequate protection to the parts while submerged.

The carriage lock, trunnion bracket and pivot locking bolt and gun securing bolt in particular require
{requent servicing to prevent their freezing tight due to accumulation of rust and corrosion. A hole is provided
in the pedestal pivot cyvlinder plug 1o permit water to drain out. All parts must be frequently cleaned and
adequately lubricated with special water registant grease, See lubrication chart, Figure 24,

CLEANING

Strip the carriage lock, trunnion bracket and pivot locking bolt, and gun securing bolt completcly
{szee Stripping Cradle Assembly and Carriage Assembly, Pages 00 to 71). Wash all parts carefully with
Diesel fuel oil. Examine them carefully and remaove all traces of rust and corrosion by rubling with a doth
saturated with Diesel fuel oil.

LUBRICATION —=(Sce lubrication chart, Figure 24)

Apply a light coat of (05-1350) grease to all bright and cadmivm-plated parts. This applies particu-
larly to the carriage lock plunger, trunnion pivot locking bolt, and the gun securing bolt all of which must
operite freely in their respective bores.

Apply a generous coat of (05-1350) grease to the cradle trunnion pin grease fittings, using grease
gun (OE-1637).

After initial greasing, lubrication of the pivot should be limited to two strokes of grease gun (OE-1637),
with (05-1350) grease, for cach of the two lttings, This is necessary o insure that the pivot reliels are not
filled with grease. An excessive amount of grease would require excessive force to train the gun in cold
weather. Rotate the pivot when greasing il
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Figure 25—Exterior view showing general arrangement
of the 20 mm. A.A, Gun and Mount Mark 6
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Chapter 5

MARK 6 GUN MOUNT
GENERAL DESCRIPTION

This gun mount, see Figure 23, is hydraulically operated by three pedals, equally spaced around the
pedestal. Operating any one of the pedals will permit raising and lowering the trunnion to énable the gunlayer
to assume the casiest position to hre at any elevation.

The gun carriage is locked against rotation when lowered. After being raised approximately one half
inch, the gun can be trained throueh an unlimited angle.

The gun can be elevated on its trunniens between minus 15 degrees and plus 90 degrees.
The Gun Mount comprizes the following general units:

1. The base, ram cylinder, and pedestal casing which support and enclose the mechanism.

9. The ram, carriage, and cradle which raise and lower the pun and rotate with it

3. The hvdraclic aperating and control mechanism which provides means of raising and lowering the ram.

DETAILED DESCRIPTION
The main view of Plate 3 folded at page 12 is a vertical cross section view of the mount.
Section A=A is a cross section view of the cradle and the counterbalance spring.
Section B-B is a cross section view of the cartridge bag weight attachment to the cradle.
Zection T-C 15 a cross section view o the cradle locking plunger arrangement.
Section IR is a cross section view of the ol pump and valve arrangement.,
Section E-IE 1z a detaded view showing the evlinder base air vent,
Section H-H is a detailed view showing the anchor on the pedestal for attaching the cocking rope,

Reference to Plate 3 folded at page 120 will be helpful in identilying the various parts mentioned.

BASE

The base which actz az a support for the pedestal casing, oil tank, ram cylinder, hydraulic pumps, and
pump pedal brackets, also houses the intake and outlet valve groups, Cut-outs are provided on the outer edge
of the base to give the gun layver solid foor holds when firing the gun at high elevation.

BEAM CYLINDER

Centered in the pedestal casing and holted to the base, the ram cylinder serves two purposes. Its upper
third acts as a guide or bearing for the ram with its attaching carriage and cradle, while its lower two-thirds
forms the ram cylinder proper, A shoulder formed at the junction of the guide and cylinder acts as a stop for
the ram piston and limits the upward twavel of the ram.

A leather oil seal pressed into the recess machined in the upper end of the ram cylinder serves to wipe
off the ram as it is lowered. A close Ltting ice beealer lip is provided on the top of the zeal to remove ice
which may Form oon the ram when it is raised.

A tapered sleeve serews onto the upper end of the ram cylinder and centers it by engaging in a tapered
bore in the casing. Four Allen type set screws threaded into the side of the casing, near the top, prevent the
sleeve from turning out,
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Figure 26—Sectional view of Mark 6 Mount (ram partially raised)
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PEDESTAL CASING (STAND MARK 6)

The pedestal casing which completely surrounds the operating mechanism is bolted to the base, 1t is
provided with three large removable pedal opening covers, held in place by five machine screws, which permit
access 1o the pumps for lubrication and servicing. There are also four smaller hole covers, each held in place
by two maching screws—iwo Lo cover the holes near the top provided for the Lifting hook used when ruising
the casing off the base or when lifting the entire unit, one near the center for access to the oil tank fller cap,
and one near the base for access to the base air vent valve.

RAM

The ram, which supports the carriage, raises and lowers in the ram eyvlinder, Power for raising the ram
ia furnished by three hydraulic pumps, Bolted 1o the lower end of the ram are the steel piston of slightly
larger diameter than the ram, a synthetic rubber piston cup, and a steel piston cup retainer.

Contained within the ram is a ram spring and tube assembly, the purpose of which is to aid the
hydraulic mechanism in raising the ram and gun and cushioning its downward travel. This assembly consists
of five rectangular wire coil springs, separated from one another by steel spacer washers, At the lower end of
the tube the springs are retained by a Hange welded to the tube. These springs act against the upper end of
the ram through a ball thrust bearing and a cup shaped retainer which screws into the internal threads in
the ram. A retainer plug fitted with a bleeder valve is screwed into the retainer. This plug serves two purposes,
When in its normal position the short, large diameter end is threaded into the retainer and it acts as a plug to
prevent loss of oil. Its other purpose is to confine the ram springs when removing the ram spring and tube
assembly from the ram to service the unit. For this purpose the plug is removed and inverted so that its long,
small diameter endd is threaded into the internal threads at the upper end of the tube. Very definite instruc-
tions must be followed when servicing this assembly to prevent injury to the personnel. Carefully
read the instructions under *'Ram Spring and Tube Assembly—Removal’', page 96, and “Ram
Spring and Tube Assembly—Stripping", page 100,

CARRIAGE MARK 6

This carriage is similar to Mark § carriage used on Mark 5 mounts except that the arms extend 27
farther backward and 254" [arther upward. Also there is no boss on the front end for the carriage lock lever.,
There is, however, a hole in which a spring loaded carriage lock bolt operates to lock the carriage against
rotation when the ram is lowered. The operation of this carriage lock is explained in detail on page 83.

CRADLE MARK 5

The cradle used on Mark 6 mounts is similar to that used on Mark 5 mounts, Although the overall
length is approximately the same length as cradle Mark 4 Mod. 2, it is one inch longer from the center of the
cradle trunnion pin hole to the rear end. The two holes provided in the right side for the cradle lock plunger
are relocaied Lo Pl}l'ﬂ'lh the cradle to be locked in the 5 tlcgr{!-E or 9 d-egmu elevation |H|s-iil_inns_ The operation
of the cradle lock is described on page 83.

HYDRAULIC OPERATING AND CONTROL MECHANISM

The hvdraulic operating and control mechanism consists of the oil tank, oil pumps, pump pedals, and
the intake and outlet valves located in the base. See Figure 27,

0il Tank

The otl tank is of approximately five gallons capacity and surrounds the ram eylinder. It is mounted
on the base through three egually spaced hollow supports which act as outlets for the oil drawn from the
tank throuph drilled passages in the base to the intake valve chumbers, Three vent caps are pressed inlo
place on three equally spaced vent tubes projecting from the top of the tank, An oil tank filler, fitted with
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Figure 27—Cut-away view of oil pump and valves
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a etrainer is Jocated near the top of the tank and is accessible through a hole near the center of the pedestal
casing. A filler cap with gasket is screwed into the filler neck.

0il Pumps and Pump Pedals

Three oil pumps, one opposite cach of the pedals, are located on the base inside of the casing. Each
pump includes a evlinder bolted to the base casting, a piston, piston cup, piston cup retainer, and a pision
roel. A heavy eoil wire spring holds the piston normally at the top of its travel while suitable linkage connects
the piston rod and pedals. Four fingers are provided on the bottom of the piston for the purpose of opening
the valve sleeves when the pedal is operated in the lower range of travel.

The piston cup, which is clamped between the piston and piston cup retainer, fits the pump walls
snugly and prevents leakage between the piston and cylinder.

A porous bronze bushing in the top of the pump centers and guides the piston rod as it travels up amd
down. At the upper end of this bushing is a felt packing and retainer which acts as a wiper.

Pump Valves and Valve Sleeves

One pair of intake and outlet valves, each operating in a sleeve, is located in the base dircctly below
each oil pump. Relatively heavy coil springs press the valve sleeves upward against seats in the base with
enough foree so that the mil pressure in the evlinder will not cause them to move downwarnd and permit oil to
CECAPE.

Both intake and outlet valves have stems that are a shiding fit in puides which center them in the
sleeves and each valve is equipped with a relatively light spring which tends to hold it in the closed position.
Each valve as well as each sleeve has a ruliber seal moulded into the seat to insure positive scaling. These
seals are made of synthetic rubber which is not affected by oil.

The important thing to bear in mind at this point is that the intake and outlet VALVES function in
the operation of RAISING the ram, whereas the intake and outlet valve SLEEVES lunction in the operation
of LOWERING the ram. All details of these operations are covered in “Description of Hydraulic Operation,”
page 89, and are, therefore, not repeated here.

CARRIAGE LOCK

This lock is of the spring loaded plunger type and is built into the front end of the carriage. It consists
of lock plunger {209943-1), plunger spring (299943-2), lock cover (209943-3), and cover retainer (200043-4).
Sce Main Section View, Plate 3.

The plunger slides in a bored hole in the carriage and is held in the downward position by the spring
which sets in the bore machined in the plunger. The cupped shaped cover placed over the spring to hold it
uncer tension, iz secured by the retainer which sets in a groove in the plunger hole, This lock operates auto-
matically when the carriage is lowered.

CRADLE LOCK

The cradle lock, which permits locking the gun in the plus 5 degree and plus 90 degree positions is
built into the right side of the carriage. The plunger (200043-5), slides in a vertically bored hole in the carniage
anel engapes in one of the corresponding holes in the cradle. This plunger is operated by lock lever {OE-3512),
see Section C-C, Plate 3, which 12 mounted on pin (OFE-3513) in its boss in the carriage. Twospacers (OLE-3518),
one located on cach side of the lever, prevent the lever from shilting sideways. A ruliber bellows typse water
seal (OE-3519) is stretched over the lever and its boss on the carriage to exclude dirt and moisture from the
plunger.

A spring loaded locking ball arrangement consisting of ball (OLE-3511), spring (OE-3516G}, and screw
(OE-3517) holds plunger {200043-5) in cither the locked or unlocked position.
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GUN SECURING BOLT

This bolt is the same as used on Mark 4 Med. 2 Mount to lock the gun in the cradle, For complete
deseription see page 22, Also see Main Section View, Plate 8.

CARTRIDGE BAG

The cartridge bag and weight are the same as used on Mark 4 Mod. 2 Mount. Sec page 22 for complete
dleseription.
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MOUNT MARK 6 LUBRICATION

ALL OILERS, PEDAL LEVER PIVOT BEARINGS, AND LOCK PLUNGERS SHOULD BE
WELL LUBRICATED ACCORDING TO DETAIL INSTRUCTIONS THAT FOLLOW, USING
EITHER EXTRA LIGHT MINERAL OIL, NAVY SYMBOL 1042, 2110 OR 2075, OR OIL MIXTURE
{O-3533) AS SPECIFIED FOR THE HYDRAULIC SYSTEM. SEE FIGURE 28.

CRADLE LOCK PLUNGER (299943-5)

With cradle rotated to vertical position, oil end of plunger that engages the eradle, using an oil can,
~ and force oil into carriage bearing by operating lock lever back and forth a few times. Also remove the water
seal from the lever and supply a few drops of oil to the plunger, end of lever, and lever pivot. Wipe off any
excess oil that runs down before reinstalling the seal.

CARRIAGE LOCK PLUNGER (299943-1)

Raise carriage about 12 inches, reach under earriage, and using one hand, push up on the lower end of
the carnage lock plunger until it reaches its upper limic of travel. Hold the plunger in this position and Gl the
plunger cavity on top of the carriage with oil. Then allow the lower end of the plunger to drop down slowly.
This action will draw the o1l from the cavity into the plunger hole. Repeat until oil appears on bottom end of
plunger. It is not necessary to remove the plunger spring cover and retainer unless oil fails to appear on
lower endd of plunger by the method deseribed,

HYDRAULIC SYSTEM—0IL TANK
At least once a week, remove filler cap, check oil level, and add (il Mixture OE-3533, il necessary.

PISTON ROD BEARINGS
Loosen five cover screws in each cover and lilt off covers.

Six oil cups—iwo on each pump, one on the upper end of the piston rod to lubricate the upper cod of
the rod to pivol pin bearing and the other in the pump cylinder to fill the oil well around the slightly porous
evlinder bushing —unscrew covers and (1] cups with specified oil.

PEDAL LEVER PIVOT BEARINGS
Twelve hearings—no oilers—oil pedal to link and pedal 1o lever bracket pin bearings using an oil can.
Eeinstall covers and tighten screws,

RAM BEARING

A circular oil well is provided at the top of the ram cvlinder. Raise the carriage about 12 inches, remove
the Y inch il well plug from the top of the ram eyvlinder, G oil well with specified oil, using an oil can and
reinstall plug. Raise and lower carringe a few times to permit oil to spread campletely over ram bearing,

GUN SECURING BOLT

Just before the gun is installed in the eradle thoroughly coat gun securing bolt and the inside of the
securing bolt hole in the breech casing with Anti-seize compound, Navy Specification 52-C-19 (Int.).

CRADLE COCKING SHEAYVE
Spin-the sheave by hand apd with an oil can force oil to sheave pin.
USE (05-1350) GREASE IN PRESSURE OILERS AS INDICATED BELOW. SEE FIGURE 23.

CRADLE TRUNNION PINS (OE-2161 and DE-IIM}
Force grease into pressure oilers (O1-2250) using grease gun (OE-1637).
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OPERATION OF MOUNT MOUNT MARK 6

TO RAISE THE CARRIAGE

Pump one or more of the three pedals up and down through the lifting stroke (upper lour-Afths of the
total travel), Rapidity of raising depends on the number of pedals operated and the speed at which they are
pumpe.

The first stroke of the pedal will raise the ram and carriage sufficiently for the carriage lock plunger to
clear the notch in the ram eylinder sleeve and permit che gun to be trained to any position.

TO LOWER TIE CARRIAGE

Depress one or more of the pedals beyond the resistance point felt at the end of the lifting stroke.
Release the pedal when the carriage reaches the desired position. The speed of lowering is controlled by the
number and position of the pedals operated.

When the ram is at its extreme upper limit of travel, extra pressure is required on the pedals for
releasing. Explanation of this condition is given under “Lowering the Ram"', page 91.

Pl Fal

Figure 29—Carriage extension screws (299946-4) in place
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The carriage is locked against rotation by completely lowering the ram and rotating it slightly until
the tip of the carriage lock plunger drops into one of the notches provided in the ram cylinder sleeve.

SPLINTER BULWARKS

In some ships where 38 inch bulwarks are provided around the circumference of the mount working
circle, it is necessary to use a stop to reduce the depression of the gun to approximately 314 degrees (normal
depression is 15 degrees). For this purpose two special extension screws (200046-4) are provided with each
mount. When these are required, remove two center rear carriage 1o ram screws (200046-1) and replace them
with the extension screws shown in Figure 20, This provides a stop for the front end of the cradle.
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DESCRIPTION OF HYDRAULIC OPERATION mouNT MARK 6

To obtain a complete understanding of the manner in which the hydraulic system operates note
carefully the detailed information and illustrations that follow:

Assume first that the hydraulic svstem is full of oil, that it has been bled of entrapped air for satis-
factory operation, and that the ram is at the lower end of its travel.

RAISING THE RAM

Pressing any one of the three pump pedals down through the upper four-fifths of its stroke forces the
piston rod and its piston downward against the tension of the piston rod return spring. See Figure 30,

The il pressure created in the pump cylinder forees the outlet valve downward from its seat in the
slecve. The oil displaced from the cylinder passes between the valve and its seat, through the sleeve and the
passage in the base, into the bottom of the ram eylinder. The ram is forced upward a distance proportional to
the amount of oil displaced from the pump.

Figure 30—Lifting stroke—pump discharging
oil into ram cylinder
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As foot pressure is released from the pump pedal for the vpward stroke, the tension on the piston rod
returm spong moves the piston rod and its piston upwand. See Figure 31.

—

Figure 31 —Intake stroke—drawing oil into pump cylinder

This releases the pressure on the outlet valve and it is returned to its seat in the sleeve by the tension
of the light valve spring, trapping the oil in the ram evlinder and holding the mm suspended. At the same
time the vacuum created in the pump evlinder Tifts the invike valve off its seat in the sleeve, against the ten-
sion of the light spring. Oil is then drawn from the tank, between the intake valve and its seat in the sleeve
and into the pump eviinder. When the evlinder becomes full of oil, the intake valve is returned toaes seat by

the drop in vacuum amd the tenston of the light valve spring. The pump is now ready for the nest downwand
stroke.
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DESCRIPTION OF HYDRAULIC OPERATION mount mark ¢

LOWERING THE RAM

When the pump pedal starts through the lower range of pedal travel fingers on the bottom of the
piston contact the upper edges of both intake and outlet valve sleeyes. As the pedal is pressed downward the
valve sleeves are forced off their seats in the base. See Figure 32,

Thin leaves a clear passage for oil, under pressure of the weight of the ram, to flow from the ram

evlinder to the oil tank. Bottoming of the piston rod nut on the base determines the lower extremity of
pedal reavel.

Figure 32— Valve sleeves forced off sears in base—ram
discharging oil back into tank
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While the foregoing conditions are true when lowering the ram from any partially raised position, a
slightly different set of conditions are encountered when attempting to lower it after having foreed it to its
extreme upper position, In this caze, the pump has a full charge of oil but it cannot be discharged through
the outlet valve since the ram is already against its stop. See Figure 33, By applying extra force to the pedal,
however, sufficient hvdrulic pressure will be built up in the pump evlinder to force the intike valve sleeve
down compressing the heavy sleeve spring, allowing the oil in the pump to return to the tank. Following this
the piston fingers can function in opening the valve seeves as described previously. See Figure 32

Figure 33—Ram at top of stroke—pump
discharging oil back into tank
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STRIPPING MOUNT MARK 6

The Totlowing instructions for siripping the Mark 6 gun mount should be followed in the order given
to prevent damage to the parts and injury o the perzonne! doing the work, Before beginning any eperation
read the entire procedare for that operation.

Dperations which require particular care to prevent accidents include those in whicl the ram spring
and tube assembly (290928) is removed from the gun mount and subsequent stripping of this unit, No
sizealble item mounted on the ram, including the carriage, eradle, and shields should be remoyed
unless the ram springs (299929-1) have been confined by removing the ram spring retainer plug
(299930-1) and reinstalling it in an inverted position as covered by Operations 6 and 7, Minor items
of small weight may be safely removed, If a large piece is removed the ram springs will cause the ram
to fly up with possible damage to the gun mount or personnel. It iz allowable to remove the pun,
magazine, shoulder rest or the sight without confining the springs. If the ram spring retainer plug is removed
at any time 1o confine the springs, then it will be necessary to bleed the hydraulic system as covered in
operation 35 in “Reassembly,'”

When the gun has been removed from the cradle extreme care should be taken when
moving the cradle back and forth from the 5 degree to 90 degree elevations. Without the gun in
the cradle, the cradle spring and cradle weight will cause the cradle to spring down violently. It
iz best for one man to hold the rear end of the cradle securely while the other disengages the
cradle lock.

For location of parts by part number refer to Plate 3—Sectional Detail of Gun Mount—which s
folded at Page 120, The various tools required for stripping are listed and illustrated on pages 119 and 120
of this pamphlet.

The gun meount should always be hifted with shipping hook (300003-1), supplied with the mount, by
engaging the hoolk in the two upper pedestal casing holes. Never lift the mount by attaching to the carriage
or cradle as this places an excessive load on the edge of the ram piston and may damage the piston.

Operation
Ivumber

1. MAGAZINE—Unshin the magazine by pushing forward on the magzsine cateh lever. Uncock
the gun.

2, SIGHT—Lnship the sight by loosening the three clamping serews (OE-1192), using sight universal
SAnLeT (O E-1188). The center serew must e backed out fve or six turns and then i':ll!!—f]l{’:fl towsre
the left side uncil the stop piece is disengaged from the noteh in the breeel casing. Then slide the
sight assembly back toward the trigger cover and lift it off the gun.

3. CARTRIDGE BAG ASSEMBLY (OE-2198%)—TRemove the two caetridge bag anchor bolis
OOE-21T2), nuts (OE-2173), and cotter pins {OE-2231) from the carviage and cradle and remove
the bag. This operation can best be done with the gun in the 5 degree position.

4. WEIGHT AND BAND ASSEMEBLY {OE-2207)—Raise the pun to the 90 degree position and 1ock
in place with the cradle lnck plunger. Remove weight hand pivet belt (OE-2177}, nut (OE-2178),
and cotter pin (OE-2230) and remove the weighis Sce Section B-B| Plate 3.

5. DRAINING OIL—Loosen the two lowest pedestal casing hole cover screws (12-Z-41-253) and
swing cover (200015-2) 1o one side. Place a clean container of at least five gallons capacity near the
mount, Unserew the wing nut on base air venl valve (209942-2) a few turns and hold one end of
hleeding pipes (200993-T and 200992-4) over end of the valve and the other end 10 the container,
The hose must be held on the valve as oil pressure will force it off, Pump cach pedal slowly
I_][]lil |_'1|.li_: II,:IlEl H-lUEilﬁ ﬂ(?'l.‘-u';l.:lg.

Pry ram cover (200946-2) from the top of the carriage. Remove ram air vent valve screw
{12-Z-8-270) and lock washer (OE-1293) from air vent valve (209930-4). Unserew air vent valve
{200930-4) three turns with wrench (200095-2) and leave open for at least one minute. Close the
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valve and pump onc of the pedals rapidly until the oil stops flowing from the blecding pipe. This
breaks an air-lock and allows the oil to flow out of the center of the ram.

Remove pipes (200003-7 and 299992-4) after the oil had been drained.

6. RAM SPRING RETAINER PLUG (209030-1) REMOVAL—Place retainer wrench (200080.-5)
and wrench handle (200000-1) in position on retainer (209929-5) to keep it Irom turning when
removing the plug. See Figure 34, Unserew and remove retainer plug (200030-1), using retainer
plug wrench (200000-3), 14 inch socket {299993-4), and swivel end wrench handle (209097-1).
Drrilled end of plug wrench (200000-3) is placed over plug valve (200030). Remove plug gasket
(200930-2)

HANDLE
2000571

SOCKET
2000004

PLUG WRENCH
W03

HAMDLE \ e, iy

ZHE0-1-2

WRENGH
209959-5

______

Figure 3d—Removing ram spring retainer plug (299930-1)

7.  RAM SPRING RETAINER PLUG (209930-1) SAFETY POSITION —Replace plug in inverted
position (Jong end down) in retainer (2909929-5), using wrench (200000-3). The engaging threads
for this operation are left hand. See Figure 47. Screw the plug in exactly nine turns. This
operation confines ram springs (209929-1) in the ram spring and tube assembly so that this unit
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Operafion
Nuimber

9.

10.

i1.

12,

may be safely lifted from the ram in a later operation. Do notinstall retainer plug gasket (290930-2)
at this time.

RAM SPRING RETAINER (200920-5)—Unscrew the retainer from the upper threads of ram
(200926-1), using wrench (200089-5) and wrench handle (299990-1). The retainer cannot be
removed from the cavity at this time due to interference with the carriage.

SHOULDER REST—Press the catch that retains the handgrips and remove the shoulder rest
and handgrips by unscrewing counterclockwise.

GUN—Disengage cradle lock and lower the gun to the 5 degree position and lock it in place. Pull
down on gun securing bolt withdrawing head (OE-2190) to disengage bolt (OF-2188) from the
breech casing and slide the gun out of the cradle to the rear.

SHIELDS—Remove shield strap {200051-1) by taking out four belis {(OE-2227) amd nuts
(O5-2229), Remove the right and left shields as asscmblies by taking out four bolts (O12-3533),
nuts (OE-2217), and lock wazhers {(OE-2275) attaching each bracket (OE-2220) right and (OE-2221)
left to the earriage. One man should held the shields while another is removing the bolts,

STRIPPING SHIELD ASSEMBLIES—

Stripping the shield assemblies, if necessary, is accomplished as follows: Remove four bolts
{01-2228) and nuts (OE-2229) attaching the brackets to the shicld plates.

CRADLE ASSEMBLY (209947)—Raise the cradle to the 90 degree position and leck it in place
with the eradle locking plunger. Cradle spring and cradle weight will cause cradle to spring
down violently, Handle with care. Hemove cradle spring housing retaining nut pin (C]5-22065)
by driving it out with a punch. See Section A-A, Plate 3, Unscrew and remove retaining nut
(OLE-2103), using wrench (OFE-2004).

NOTE—When the spiral spring and housing assembly was assembled to its cover
(OL-2165), it was turned clockwise one notch before its serrations were engaged with
those of the cover to keep spring (05E-2169) under tension. Keep hands clear of serrations
when stripping to prevent injury,

Pull off the housing and spring assembly.

Remove the housing cover by taking out four screws (OE-2258). Drive out eradle trunnion
pin securing nut pin (OE-22G09) with a punch. Remove retaining nut (OE-2162), using wrench
(O12-2004 and spanner O1-3157). Dirive both cradle trunnion pins (OE-2161) right and (O1£-2160)
left inwards, and remove from their holes. Lift off the cradle. Key (OLE-2191) in trunvion pin
(OE-2160) is a press fit in the pin and should not be removed. Aay attempt to remove it will result
in damaging the pin.

STRIPPING CRADLE ASSEMBLY—

Stripping the cradle assembly, if necessary, is accomplished as follows: Remove check
plates (200047-1) right and (299947-2) left by taking out four screws (OE-2263) from cach plate.
See Section A-A, Plate 2. Unscrew and remove oiler (OE-2259). Drive out gun securing bolt with-
drawing head pin (OIE-2261), using a punch and take off head (OE-2190). The bolt (OLE-2188) and
spring (OE-2189) can then removed. Drive pin (OE-2262) out of bolt (OLE-2158), using a punch.
Drive out cocking sheave pin taper pin (12-Z-49-63) from underncath. Drive out cocking
sheave pin (209950-3) and remove sheave (200950-2).

STRIPPING CRADLE SPRING AND HOUSING ASSEMBLY —

To atrip cracle spring and housing (OE-2312), proceed as follows: Remove spring anchor
bolt (OE-2168) and its lock washer (OE-2275). See Section A-A, Plate 3. Spiral spring (O5-2169)
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13.

14.

15.

16.

I7.

can then be removed. Bushing {OE-2166) is pressed in the hoosing and should not he removed
unless it is desired to replace the bushing.

RAM CYLINDER SLEEVE (209925-1) — Using Allen wrench (200903-2), unscrew and remove the
four cylinder sleeve set sorows (200925-2% locared near the top of the pedestal. With caim in lowest
position so that carriage lock plunger (200943-1) is engaged in one of the notches provided in the
evlinder sleeve, turn the carriage counterclockwise, as viewed from the top. Continue turning
the carriage until the sleeve is disengaged from the exlinder as evidenced by the sleeve no longer
rivising whaen it iz turned.

CARRIAGE ASSEMBLY (200043) —Remove two opposite carriage to ram screws [200046G-1),
using socket (200492-2) and swivel end wrench handie (200097-1). I it is necessary to tap the
bottom of the carriage shghtly to break it loose from the ram, install the two pilot screws (200080-4).
Thesze screws will prevent the carriage from falling off the ram when it breaks loose.

STRIPPING CARRIAGE ASSEMBLY —

stripping the carriage assembly, if necessary, is accomplished as follows: TTnscrew and
remove oiler (OE-2250). Press down on lock cover (200043-3) and remove retainer (200043-4) with
a pair of pliers. Be sure to hold one hand over the cover when removing the retainer to
prevent the spring popping the cover up into the air. Remove spring (200043-2) and plunger
(200843-1) Trom carriage, See Main Section View, Plate 3.

Femove lock spring and ball retainer screw (OT-3517), spring (015-3516), and ball (ODE-3511).
Remove carriage lock lever water seal (OE-3519). Dirive out lock lever pivot pin (OE-3313), using a
punch and remove lever (OE-3512) and two spacers
(DE-3518). Sce Section C-C, Plate 3. Pull out plunger
(209843-5). Hole cover (O12-3514) should not be removed
unless it 1s necessary, This Is an expansion Cype plug and
can be driven out with a deift inzected from underneath,
RAM CYLINDER SLEEVIE (200925-1)—Lift sleeve off HOETING
top of pedestal. Carefully examine sleeve packing F';qgg'g}f;
{2000256-3). If damaged, it can be removed by prying it >
out of groove in sleeve.

RAM SPRING AND TUBE ASSEMBLY (209928) RI:-
MOVAL—Engage the two round lugs on outside of hoist-
ing hoole (200059-6) in the two holes provided in ram
spring retainer (208920-5). Be sure that the horizontal
cross bar on the hook reats on the top edge of the
retainer. See Figure 35 With both hands, carelully raise
the spring and tube assembly out of the ram, If the ram is
raised with the springs, tap it lightly on top with a soft
face hammer. Remove retainer gasket (200030-3).
PEDAL OPENING COVER (2089916-1)—Loosen five
screws (12-24-41-253) attaching each pedal opening cover
to the pedescal and it off the covers.,

Figure 35=Lifting ram spring
and tube assembly from ram

PAGE 96

CHAPTER 5



STRIPPING _ MOUNT MARK &

Operation
MNumber

18,

191-

20,

211

22,

23.

PEDESTAL CASING (299913-1)—Loozen the two casing hole cover screws (12-Z-41-253) in each
cover (200015-23 at the top of the pedestal and swing the covers to one side. Remove the nine
pedestal to base screws (200015-4) and lock washers (12-7Z-22-257), using 1 inch socket (200003-0)
and swivel end wrench handle (2009497-1). Engage hook (300003-13, shipped with the mount, into
the two lifting holes near the top of the pedestal. With a chain Tall or hoist, carelully raize the
casing off the baze.

PUMP FPISTON ROD LINK (200040-0) —Remove cotter pins (12-Z-45-639) from link pins
(200940-71 and push pins ont of the links, See Section 12-D, Plate 8, Remove cotter pins (12-Z-458-
B23) from each end of piston rod link pivos pins (209940-1) and remove nucs (200040-2) and washers
§12-£-22-274), using hox weench (209006-2), 5% inch socker (200005.53, and swivel end wrench
handle (200997-13. Remove piston rod links and push pivet pins oot of piston rods.,

PUMP LEVER BRACKET ASSEMBLY (200019 —ERemove three bracket to base scrows
(12-Z-46-244) and lock washers (OFE-2271), using %;° socket (200005-4) and erank type wrench
Lanedle (20900617, from each of the six brackets and remove the brackets from the base. See Main
Section View, Plate 3. The three pedal assemblies can now be slipped off the bracket pivot pins.

PUMP ASSEMBLIES—With 2" socleet {200995-1) and swivel end wrench handle {200097-1)
remove the eighteen pump cylinder to base serews (12-Z-46-244) and lock washers (OE-2271) and
remove the pump assemblies from the base. Remove the cyvlinder gaskers (209941-1), See Main
Section View, Plate 3.

STRIPPING PUMP ASSEMBLIES—

Strip pump assemblies, if necessary, as follows: Remove oiler {200938-5) from end of piston
rinl. Tonvert the pump and clamp the upper end of the piston rod ina vise. Insert piston rod pivet
pin {200040-1} in rod. Turn evlinder assembly 90 degrees on the piston rod, to align the side holes of
the cylinder base with the pivol pin. Compress the piston return gpring (200039-5) by having two
assistants pull the eyvlinder down with a bar placed over the base. Align this har so that ends of
pump piston do not strilke bar and restrict its downward travel, Place one piston rod assembling
hook: (200859-1) over each end of the piston rod pivot pin and engage the hooks in the center holes
of the cylinder base. Install nuts {299940-2) on each end of pivot pin (200940-1). Sce Figore 36,

Bend down the tab on piston rod nut washer (2000308-4) from nut (299938-2), With }3
socket (200993-5) and swivel end wrench handle (200097-1) remove piston rod nut and washer,
Arain compress pi:il_'uu rod Tetirn e—'.|‘:r5ng with bar and remove hooks, Remove ll'i!-ill.'.lll (200030-3),
cup (200939-1), cup retainer (200935-3), cvlinder assembly (200037), and return speing (200030-5)
from piston rod, See Section 1313, Plate 3. Tt is not necessary to remove woodeall key (200938-4)
from the piston rod. Remove cylinder pacling retainer (200037-5), packing (200037-0), oiler
(200035-53) and oiler elbow (12.7-322.8) from cylinder, Cylinder buzhing (299937-2) should not be
removed from the evlinder unless iv is desired to replace it. Cylinder vent cover (200937-1) also
should not be removed. Remowve the pivot pin Trom the rod and the rod Trom the vise,

BASE AIR VENT—Remaove air vent valve (2080842-2), elbow (200942-4} and pipe (299942-3) from
the cylinder base, See Section F-I2, Plate 3.

OIL TANK ASSEMBLY (200031)—Remove the six screws (12.Z-46-221) and lock washers
[OE-22700 attaching the ail tank to the base, using 1Y socket (200995-3) and crank type wrench
handie (209996-1), Lift tank off base over ram cylinder. Remove the three oil tank outlet pipe
gaskets (200933-4). See Main Section View, Plate 3.
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Figure 36—Stripping oil pump assembly

STRIPPING OIL TANK ASSEMBLY—

Strip the oil tank, if necessary, as follows: Unscrew filler cap (209936-4) and remove gasket
(209936-5), using socket (200092-2) and swivel cod wrench handle (209997-1). Using a sharp tool
or a knife pry out strainer retainer (204936-3) and remove strainer (209936-0), Remove the three
vent cap assemblies (200035) by pulling them off the vent tubes.

RAM (209026-1) AND RAM CYLINDER (200024-1)— Remove the six cylinder (o base screws
{12-7-46-262) and lock washers (12-Z.22-254), using %¢" socket (200995-53) and crank type wrench
handle (209996-1). Fasten ram holsting bar (200991-1) to top of ram (208926-1) with two screws
{2000946-1). Lift the ram, and the eylinder off the base with a hoist or chain fall. When lifting the
ram, the ram piston will pick up the ram cylinder by striking the internal shoulder located just
above the row of vent holes, Remove cylinder gasket (200023-5).

RAD (209926-1)—Lay the ram cylinder on its side, remove hoisting bar from the ram, and push
the ram out through the bottom of the eyiinder.

STRIPPING RAM—

Strip the ram, if necessary as follows: Again fasten hoisting bar (200991-1) 10 top of ram with
two screws (200946-1) 1o serve as a handle. With a sorew driver remove the four ram piston screws
(200027-4) from the ram, Lift off ram cup retainer (299927-1), cup (209927-2), piston (2009206-2),
and gasketr (200027-3), Sec Figure 43, Remove the hoisting bar and screws from the ram.
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26. RAM CYLINDER (209924-1)—Ram oil seal (200023.6) should not be removed from the eylinder

unless it is 1o be replaced. If necessary to remove it, pry it out with hoisting bar (200991-1),
Remove oil well plug (209923-7) with a screw driver.,

27.  BASE ASSEMBLY (209912) STRIPPING—The base has now been stripped of all parts except
tht ‘I.’E'kl‘n-’{‘._'-'-, If NECERSATY to remaove 1]1[’]11. ||‘1'{]E:L'l!l| s rf]u{!“’ﬁl .I-HT“ l]]f 1]}15[' 'I.I'|_I".‘iiﬂ.|.1."! lh]'ﬂ.'-'Ti Hll‘l'l
remove two valve chamber cover screws (12-Z-42-276) from opposite corners of the cover. See
Figure 37,

INSTALLATION SCREW NUT
200989-3

COVER SCREWS
12-Z-42-276

INSTALLATION SCREW
295069-2

Figure 37—Installation screws and nuts in place

Install in their place the two valve chamber cover installation serews (299989-2) with nuts
(209989-3) threaded on them until they bottom in holes and draw the nuts down tight against the

INSTALLATIOMN SCREW MNUT
299989-3

SLEEVE
SPRING
DoORR.5

INSTALLATION SCREW
209989-2

Figure 38—Removing valve chamber cover
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335,

cover. Remove the balance of the cover screws and then back off nuts (200089-3) alternately with
34" deep zocket (200003-3) until the spring pressure is released. See Figure 38, If the sealer used on
the cover gasket holds the cover to the base, tap the cover lightly on the edge with a soft face
hammer before backing off the nuts too far. Remove the installation serews and nuts, cover
(209919-4), and gasket {Mﬂlﬂ-ﬁ} Withdraw lll'u: two valve sleeve springs (290022-5), valve sleeves
and valves from their cavities,

Repeat this operation at each of the remaining two valve chamber covers.

Turn the base over and remove the six base headless pipe plugs (12-Z-320-84) using swivel
end wrenely handle (200097-1),

INTAKE VALVES—Surip the intake valve and sleeve assemblics by compressing valve spring
seat (299923-1) and spring (209923-2) with the fingers and removing retainer (200922-6). Remove
the seat, spring, valve guide (200022-2), and valve (209921) from sleeve assembly (200020-1).
See Figure 40.

NOTE—=The rubber on the valves and valve sleeves is moulded on at the time of manu-
facture and cannot be removed without destroying the pieces.

Repeat this operation on each of the remaining two intake valve and sleeve assemblics.

OUTLET VALVES—Stripping of outler valve and sleeve assemblics requires no mechanical
operations. Push outlet valve (209022.1) downwarnd in sleeve assembly (200020-3) and guide
(290922.2), spring (200023-2), and outlet valve (200022-1) will come out of the sleeve. See Figure 40.

The ram spring and tube assembly (298928) must not be stripped unless compressing tool
assembly (367539), Figure 18, iz used.

The procedure for this operation is as follows:

Place adapier (367540-2) on upper end of long tube assembly (367541) being sure to engage lugs
on adapter in slots in end of tube. Slide nut (367510-4) over adapter and screw onto threaded end
of tube. See Figure 39,

Place a picee of round har—approximately 347 in diameter in o vige, Place the holes in the adapter
om the end of the long tube over the bar to prevent the tube from turning. Rest the threaded end
of the tube on a suitable support.

Place the ram spring and tube assembly into the long tube, with the retainer plug (200030-1)
entering first.

lnstall tool screw assembly (209861-5) in end of the long wube, being careful 1o have kevways in
nut (OE-3175), Figure 18, fitted over the lugs in the long tube. This nut must seat firmly over
the lugs. Lubricate the adapter thrust washer with a few drops of light mineral oil, Navy Symbol
1042, 2075 or 2110,

Slide compressing tool nut (O1-3171) over end of toel screw and thread it onto the fong tube.

NOTE~"This nut has to hold the entire load of the ram springs and must be turned down
all the way on the threads of the long tube,

Install tool wrench brace assembly (OE-3180) on the end of tool serew (200361-5) and tum it until
adaptrer (307541-1) on the end of the screw contacts the Aange of ram spring tube assembly (208927),
Tum the wrench brace clockwize a few more turns, just enough to compress the ram springs to
take their load off retainer plug (209930-1}. Sec Figure 39,

Lift the long tube off the bar, Have a helper hald the leng tube and remove plug (200030-1), using
retainer plug wrench (299060.3), 2€" socket (200003-4), and wrench handle (200097-1), inserued
through the end of the tube. Place the tube back o1, the round har that is in the vise.
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Figure 39—Stripping ram spring and tube assembly
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45.
46.

47.

Turn the wrench brace counter-clockwise until the flange of the tube is just short of the transverse
slots, Figure 39, in the long tube. Insert stop plate (OE-3176) in the transverse slots in long tube
(307541).

NOTE—=Lugs (L), Figure 18, on the stop plate mmst be toward wrench end of tube, This
is necessary to provide a positive lock.

Tuarn wrench brace counter-clockwize again until the spring pressure 1s resting on the stop plate
just installed, See Figure 39.

NOTE~—It is necessary that the coils of the springs be free from binding or cocking during
the stripping operation. Use a soft hammer and tap on the springs through the slots
in the tubes. Do this whenever there is any indication of binding.

Unscrew compressing tool nut (OE-3171) from the end of the long tube installed in Operation 34.
Remove wrench brace (O12-3180) and the screw assembly (299861-5) from the long tube.

Install one short tube assembly (OE-3168) on the long tube assecmbly being certain that the lugs
(X) in the Jong tube engage in the slots (Y) in the short tube, see Figure 18, Complete scating the
lugs in their slots to prevent the tubes twisting during stripping of the springs.

Screw tube nut (OE-3171) onto the threaded end of the long tube to join the two tubes, making
sure that the lugs remain engaged in their slots.

Install the tool screw assembly as instructed in Operation 33, Install wrench brace (OE-3180) on
the end of the tool screw.

Turn wrench brace clockwize enough Lo release the spring load on stop plate (OE-S31700 and remove
the plate.

Turn the weench brace counter-clockwise until the fange of the tube ig just short of the transverse
slots in the short tube installed in Operation 40. Inzert stop plate (OE-3176) in transverse slots with
lugs toward wrench brace. Turn brace counter-clockwise until spring load rests on stop plate
{OE-3176).

Femave wrench brace (015-3180), tool nut (OE-3171), and tool screw (2009841-5).

Install the second short tube assembly (OE-3168) as instructed in Operation 40 and repeat Oper-
ations 41 through 45,

NOTE—=If there is any indication of the springs binding, tap them through the long
slots in the tube, using a soft hammer.

The following parts can now be withdrawn from the tool assembly: Ram: spring tube assembly
(2909027}, the five ram springs (290929-1), four ram spring spacers (200920-6), upper thrust bearing
(12-%£-317-47), and retainer (299920.5).
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Figure 40—Exploded view of oil pump, pump pedal, and valves
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The following instructions tor reassembling the Mark 6 gun mount cover the complete reassembling of
the mount starting with all serviceable units completely stripped. (For repairs on ships some units will he
supplicd as assemblies ready for installation.) The following operations should be performed in the
order given to prevent accidents and injury to cither the gun mount or the service personnel,
Before beginning any operation read the entire procedure for that operation.

Extreme care must be taken during the reassembling and installation of ram spring and
tube assembly (299928). The springs (299929-1) are compressed with a force of over five hundred
pounds and if allowed to fly apart can do serious damage to adjacent objects. After installation
in the gun mount ram spring retainer plug (299930-1) should not be removed from this assembly
until the carriage, cradle, and shields have been installed on the ram. The weight of these items
is necessary to keep the ram from flying up under the force of the unconfined springs. It is not
necessary 1o have the gun, the shoulder rest, the magazine or the sight in place before uncapping the ram
Springs.

New lock washers, cotter pins, and composition gaskets should be used at every build-up, or at the
installation of any part. All composition gaskets should De coated on both sides with sealer (200998-4) before
they are installed, All old gasket material must be scraped off clean before new gaskets are installed, and
extreme care should be taken to keep all parts clean and free of dive or gt The oll mixture (O15-8533) for use
in the hydraulic system must be kept free of water and dirt and should be handled in a clean container only.

For location of parts by part numbers refer to Plate 3—Sectional Details of Gun Mount—which is
folded at Page 120, The various tools required for reassembling are listed and illustrated on Pages 119 and 120.

Before reassembling, dip all parts such as pump valves, gleeves, guides and piston cups in oil mixture
(OE-3533). Also coat all bearings and pivot pins with the same il at the time of reassembling to assure
adequate initial lubrication. Figure 40 is an exploded view of the oil pumyp, pedal, and valve parts.

The gun mount should always be lifted with shipping hook (300003-1) supplied with the mount. It
should never be lifted by attaching to the carviage or cradle as this places an excessive load on the edge of the
ram piston and may damage the piston,

Operation
Number

1. DBASE ASSEMELY (200912)—Clean base (200917-1) careflully, including interior oil holes, and
make certain there are no burrs in the valve sleeve holes, All old gasket material must be scraped
off. Coat the threads of the six base headless pipe plugs (12-2-320-94) with zealer (200098-4). Install
the plugs in the base, using swivel end wrench handle (200997-1).

2. PUMP VALVES—OUTLET—Turn the base upside down, dip outlet valve slecve assemblies
(200020-3) in oil mixture (OE-3533) and place them in clockwise holes (as viewed from bottom of
base) of each pair of holes. See Figures 40 and 41. Dip outlet valve assemblies (200022.1), springs
(299923-2), guides (200022-2), and sleeve springs (200022-5) in oil mixture (02-3533) and place
them in the three outlet sleeve assemblies in the order given.

INTAKE—Make three assemblics of the intake valves. Place intake valve assembly (209021} in
intake valve sleeve assembly (299920-1) and install guide (299922-2) in slecve. Place spring
(200023-2) and spring seat (200923-1) on valve stem. Depress the spring and seat with the fingers
and slide seat retainer (200022-6) fully into the groove in the stem. Dip the three assemblivs in oil
mixture (OE-3533) and place them in the counter-clockwise holes of cach pair of valve holes, Place
the three intake valve sleeve springs (209022-5) in the sleeves,

Coat both sides of valve chamber cover gaskets (200019-6) with sealer (200908-1) and place
them on covers (299919-4). Install the two installation screws (299950-2) with nuts (290989-3)
threaded on each one through opposite corner holes in the cover and gasket and thread them into
the base [or at least ten turns. Pull nots down uniformly with 37 deep socket (209093-3). When
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Figure 41—Valve locations in base

the cover is about one inch from the base, feel under cover with fingers and centralize the sleeve
valvesprings. See Figure 42. Continue to pull nuts down until the cover is against the base and then
install four cover screws (12-Z-42-276). Remove the two special serews and nuts and install in their
places two more screws (12-Z-42-276). Tighten screws securely with a screw driver and adjustable
wrench (OE-1606). Turn the base right side up. With the handle end of a Blunt instrument, such as
a hammer, press down on the valve heads once or twice Lo check their movement.

Repeat above operation at each of the two remaining valve groups.

RAM CYLINDER (299924-13—II oil seal {209923-6) was removed from the ram cylinder replace
it with a new one. Place it in the cylinder with the ice breaker lip to the top. Place pilot (299993-1)
on the seal and tap lightly in place with a soft face hammer, tapping progressively around the pilot
until the seal is all the way in and scated. Do not strike too hard, and do not continue to tap after
the seal is seated, Screw oil seal well plug (209923-7) into its hole near the top of the evlinder,

Place ram cylinder sleeve (209925-1) on the evlinder and screw it down until the lip on the
oil seal is about 14" inside the top edge of the sleeve. Clean the evlinder and seal and stand the
cylinder upside down on the floor. Clean off all old gasket material and wipe interior of the eylinder
with a clean cloth dipped in o1l mixture (OL-3533).

RAM (200826-1)— Fasten ram hoisting bar (200001-1) to bottom of ram with two carriage to ram
serews (200040-13, Lubricate the exterior of the ram with oil and lower the ram into the eylinder.
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SPRING

INSTALLATION SCREW
2509392
Figure 42—Centralize springs at this point

Operid lon
wmber

Care must be taken to start the ram through the step in the eylinder just below the row
of vent holes,

Lay the ram eylinder on ils side on a bench, being eareful not to damage the cylinder sleeve
flange and remove the hoisting bar and screws from the ram,

Slide the ram up into the eylinder about two inches, and fasten hoisting bar (200001-1) 1o
the top of the ram with two earriage to ram screws (200046-1), Coat hoth sides of ram piston gaskel
{200027-3) with sealer (200005-4). Place the two pilot screws (200980-4) in opposite serew holes in
the bottom of the ram and place the gasket on the end of the ram, Inatall ram piston (200026-2)
against the gasket, Dip piston cup (200027-2) in oil mixture (OE-8533) and place it in the ram
evlinder over the pilet serews, Fit the cup against the ram piston, making certain that the ring on

Figure 43—Installing ram piston parts on lower end of ram
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the cup enters into the groove in the ram piston. See Figure 43, Use a screw driver if neceszary to
press it into place. Place ram piston cup retainer (209927-1) in the ram cylinder against ram cup
(200927-2) and install two ram piston screws (2000927-4) in their holes and draw up snugly. Remove
pilot screws and install the remaining two serews (288927-4). Tighten the screws securely with a
screw driver and adjustabile wrench (OF-1606Y. T the ram is rotated slightly and pushed back and
forth several inches while the screws are still a little loose, the piston cup will be better fitted in the
ram cylinder.

EaM CYLINDEER {Eﬂﬂﬂﬂ—]}—Turu the base rig]Ll; sicle L and clean the Lo sicle and central bhore
of the base carclully, Ceoat both sides of eylinder gasket (299923-5) with sealer (2000995-4). Screw
the two pilet serews (200080-4) in opposite eylinder lange sceew holes in the base and install the
pasket on the hase. The base air vent notch in the gasket must be placed on a radial line between
any two groups of three pedal lever bracket holes, See Figure 44,

Iaize the ram evlinder with hoisting har {209991-1) which is fastened to the upper end of
the ram (the ram will slide part way out of the cylinder) and set the ram cylinder on the baze. The
tapped hole in the cvlinder flange must be over the notch in the gasket. See Figure 44, Install four
ram cvlinder to base screws (12-Z-46-263) and four new lock washers (12-Z-22-254). Remove the
Lwao pilot screws and install the remaining two screws (12-£-46-263) and lock washers (12-2-22-254).
Tighten the screws securely, using box wrench (200996-2). Remove ram cylinder sleeve (200925-1)
from the cylinder,

AAM CYLINDER
prat il B

TAPPED HOLE

MOTCH 1N

GUIDE SCREVSE GASKET

PHO0RD-4 OAKET

209923-5

Figure 44— Position of ram cylinder and gasket on base
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figure 45—Position of oil tank filler cap in relation to base air vent valve
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6. BASE AIR VENT-Coat the threads of air vent pipe (200042-3), clbow (200942-4), and valve
(200042-2) with sealer (200998-4) and install pipe in the tapped hole in ram cylinder base flange.
Install elbow and valve on pipe. Close the vent valve il it is open. See Section E-E, Plawe §,

7. OIL TANK ASSEMBLY (200931)—Coat both sides of the three oil tank outlet pipe gaskers
(299933-4) with sealer (200008-4) and place them on the base. Carefully dean the outlet pipe
flanges of all old gasket material and lower the tank over the ram cylinder onto the base. Locate
the tank on the base so that the filler hole in the side of the tank is 120 degrees (one third turn)
clockwize (as viewed from the top) from the baze air vent valve, Sce Figure 45. Fasten the tank (o
the base with six screws (12-Z-46-221) and new lock washers (OE-2270). Tighten screws securely
with 14" socket (200995-3) and crank type wrench handle (200906-1).

Install the three oil tank wvent caps (200935) by pushing them down onto the oil tank vent
tubes.

Clean oil tank strainer assembly (200936-6) carefully, install it in the oil tank filler hole and
secure it by scating oil tank strainer retaines (200936-3) in its groove in the Kller hole,

8. OIL PUMPS—REASSEMBLING—Insert a piston rod link pivot pin (209940-1) in the upper end
of a piston rod (200935-1). Clamp the rod and pivot pin upside down in a vise. Place return spring
(200939-5), piston rod packing retainer (209937-5), and packing (299937-6), which previously had
been goaked in oil mixture (OE-3533) on the piston rod. Care must be taken to start the piston rod
packing over the two steps on the pigton red so that the packing is not damaged.

SOCKET

Figure 46—Reassembling oil pump
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Operation
MNumber

10.

11.

Clean all old gasket material off cylinder (290037-4) and clean the bushing and bore of the
cylinder. Oil the interior of the eylinder with oil mixture (OF-3533) and place it on the piston rod.
Turn the eylinder 90 degrees [rom jt2 correct position so that the two individual hole bosses are over
the ends of the pivot pin. Sce Figure 46, PMlace the two piston rod assembling hooks (200989- 1) over
the ends of the pivot pin and screw on the two pivot pin nuts (209910-2) a few turns. By body
wuight compress the piston return spring and place the ends of the two hooks over the holes in the
cylinder flange. 1§ piston rod key (200038-4) was removed, insall a new one in the keyway in the
piston rod, Place piston cup retainer (200038-3) on the piston rod over the aligning key. Dip piston
cup (200039-1) in oil mixture (OE-3533) and place it in the eylinder, over the piston rod and
against the retainer, Fit the cup earefully in the retainer, using a screw driver if necessary 1o press
it into the groove in the retainer. Place pump piston (209939-3) on rod and over aligning key, Install
piston nut washer (2000939-4) on the piston rod with lug on the washer engaged in the hole in the
piston. Install nut (200939-2) and tighten with 37 socket (200003-3) and swivel end wrench handle
200007-1). Bend other lug on washer up against the side of the nut. Again compress piston rod
returm spring by body pressure and remove the hooks from the cylinder and pivot pin. Remove
pump [rom the vise.

Tnatall prscon rad oiler elbow (12-Z-322-8) in hole at the upper end of the eylinder. Hole in
elbow should point vpward, Install ciler (200935-5) in elbow,

Repeat the above operations to reassemble the remaining two pumps.

Ol PUMP ASSEMBLIES—INSTALLATION —Clean top of base at the valves, Coat both sides
of pump cylinder gasket (200041-1) with sealer (200098-4) and place gaskets on base at pump
locations. Place pump assemblics on base with oilers facing towards outside. Install six cylinder 10
base scvews (12-Z-46-244) and new lock washers (OE-2271). Tighten securely, using 2" socket
(2906956-1), crank type wrench handle (200006-1), and box wrench (200006-2).

Install cilers (209938-5) at top of cach piston rod.

PPUMP PEDALS—PMace a piston rod link pivot pin (200040-1) in the top of cach piston rod
(2000381}, Place two piston rod links (200040-6) on pivol pin, retaining each link with one lat
washer (12.2-22-274) and nut (200940-2). DO NOT tighten nuts at this time. Sce Figure 40,

Install pump pedal assemblies (200941) by placing cach pedal over a pump, placing each
pistan rod link (200010-6) so that its lower hole lines up with the hole near the center of the pedal
lever and install a piston rod link pin (200040-7) previously dipped in oil, through each link and
pedal lever. See Section D-D), Plate 3. Secure the pins in place with new cotter pins (12-Z-45-639)
installed at each end of the pin.

Dip the ends of the pivot ping of pump lever bracket assemblies (299919) in oil and place
the end bearing holes of the pedal levers over the pins. Fasten each bracket assembly to the base
with three serews (12-Z-46-244) and new lock washers (OE-2271). DO NOT tighten the screws
al this time.

Pump each pedal several times 1o check alignment of the various parts and tap the brackets
lightly if necessary to line them up. Tighten nuts (209940-2) at cach end of pivol pin and install
new cotter pins (12-Z-48-623). Tighten the pedal bracket screws (12-Z-46-244) after the brackets
have been lined up so that each pedal moves frecly, using box end wrench (209996-2). Fill all oilers
with oil mixture {OE-3533).

PEDESTAL CASING (200913-1)— If gun cocking cable anchor hook (200915-6) was removed from
the pedestal, screw it into place and lock with nut (12-Z-9-244). See Section H-H, Plate 3. Place
casing on base, using hoisting hook (300003-1) shipped with the mount and chain fall or hoist., Use
two casing to base bolts (200015-4) as pilots to line up casing and base bolt holes. ‘The oil tank filler
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12.

hole must line up with the filler hole on the oil tank and the base air vent valve hole in the casing
must line up with the air vent valve, Fasten the casing in place with nine bolts (209915-4) and new
lock washers (12-£-22-257), using 1" socket (209993-0) and swivel end wrench handle (209997-1).
CYLINDER SLEEVE (209925-1)—Stretch ram cyvlinder sleeve packing (299925-3) over the sleeve
and seat it in the packing groove. Lubricate the cylinder sleeve seat at the top of the casing and the
sleeve packing with oil mixture (OE-3533). Place the sleeve on ram cylinder (200024-1) and screw
down as far as it can be tarned by hand,

TO REASSEMBLE RAM SPRING AND TUBE ASSEMBLY (200028) proceed as follows:

13.

14.

15.

16.

17.

18.

19,

1.

With the one long and two short tube assemblies and the adapter assembled as instructed in the
“Stripping Operation”, place the parts in the tool in the following manner:

{a) Inzert retainer (209029-5) inte the tool.

() Insert upper thrust bearing (12-Z-317-47) through the slots in long tube assembly (36G7541)
and place it in the counterbore on the bottom face of retainer (209929-5). See Figure 39.

(c) Insert one of the ram springs (299929-1).

(d) Inscrt one of the spring spacers (209929-6).

{c) Insert the remaining four springs and spacers, alternating them as described above.
([} Insert ram spring tube assembly (209927) into the ram springs.

Install tool screw assembly (200861-5) in the end of the tool. Be careful to have the kevwavs on
serew nut {OE-3175) fitted over the lugs in the tube. This nut must fit firmly over the lugs,

Slide tool nut (OE-3171) over the end of the screw and thread it onto the tube.

NOTE=This nut has to hold the entire pressure of the ram springs and must be turned
down all the way on the threads of the tube.

Install and turn wrench brace (OE-3180) clockwise 5o as to put a slight tension on the ram springs.

CAUTION—See that spring spacers (299929-6) are in place between the ram springs.
Make certain that the springs are in alignment, see Figure 39,

Turn the wrench brace clockwise to compress the springs so that the flange of tube (200027) is just
beyond the transverse slots, see Figure 39, in the second short tube. Insert stop plate (OE-31706) in
thesze transverse slols as shown,

NOTE=The lugs on the stop plate must be toward the wrench brace end of the tube.
This is necessary to provide a positive lock.

Turn the wrench brace counter-clockwise until the spring pressure is resting on stop plate (OE-3176)
in the second short tube thereby leaving the first short tube free of the springs so it can be removed.

NOTE=It is necessary that the coils of the springs be free of binding or cocking during
the entire reassembly operation. Use a soft hammer and tap on the springs through the
slots in the tubes, Do this whenever there is any indication of binding.

Remove wrench brace (OE-3180), wool tube nut (OE-3171}, and tool serew (2008061-5). Remove the
short tube that was freed of the springs in Operation 18,

Reinstall tool screw (209861-5), tool nut (OE-3171), and wrench brace (OE-3180) on the short tube
and turn the wrench brace clockwise to relieve the pressure of the springs on stop plate (O12-3176).
Remove the plate. Turn the wrench brace elockwise until flange of the tube is just beyond the trans-
wverse slots in the long tube. Insert stop plate in the transverse slots,

Repeat procedure described in Operation 18,
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Operation
Dumber

22, Repeat procedure described in Operation 19, which will place the entire ram spring and tube as-
sembly in the long tube (367541) resting against stop plate (OE-3176). Reinstall the tool screw,
tool nut, and wrench brace. Tum the brace clockwise to relieve the pressure of the springs on the
stop plate. Remove the plate.

23,  Continue turning the brace clockwise until the upper end of ram spring tube (200027) projects
through the thrust bearing.

24.  Lift the tool off the bar in the vise and assemble plug (200930-1) in tube (299927), using wrench
(200000-3), 787 socket (200003-4), and wreach handle (299907-1).

NOTE—Hold the ram spring and tube assembly when screwing in the plug so as to be

sure the plug is turned all the way in the tube, This plug takes all the thrust of the

springs and it must be irmly seated or serious injury will result if it is only holding by a
few threads.

25. Upon removing the ram spring s tube assembly from the compressing tool, check its length
against Figure 47. If it does not agree with the length shown, replace the unit in the compressing
toal, leck it in place with the tool serew and nut and lengthen or decrease whichever s necessary
by turning retainer plug (2000950-1) in or out until the proper lengih is reached,

209023-5

2E8930-1 ToosaT

%

|
I
|
|

]
|

114

LI
JiL
L
L1

I

i 343 ‘3 -

Figure 47—Caorrect length of ram spring and tube assembly (299928)—retainer plug inverted
in safety position

26. RAM SPRING AND TUBE ASSEMBLY (290028) INSTALLATION—Pass retainer gasket
(200030-3) over flange end of the assembly, the springs and thrust bearing, and against retainer
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Operation
Number
{2060209-5), Raise the assembly with hoisting hoolk [(200080-6)
lecked in place and lower it into the center of ram {200926-1),
See Figure 48. Be sure retainer gasket (299930-3) is in
place. For safety reasons do not try to screw ram spring .
retainer (2099289-5) into its mating threads at this time. HOISTING
HICO
27, CARRIAGE ASSEMBLY (200043) REASSEMBLING— £39380-6

00l carriage lock plunger (299943-1) with extra hght min-
eral oil, Navy Symbaol 1042, 2110 or 2075 aud insert the plun-
rer into itz hole in carriage (200944-1) and place plunger
spring  (299943-2) into its hole in the plunger. Force the
spring down with cover (298943-3) until the cover is far
cnough down Lo foree cover retainer (2090434} into the
proove i the plunper hole, See Main Section View, Plate 3.

If cradle lock plunger hole plug (OE-3514) was re-
meved, install a new one by setting i in the hole i the
carringe with the hollow side toward the inside and striking
the center of the plug with drift (OE-1616) until a dimple is
formed in the center of the plug. Assemble cradle lock
plunger (200043-5) in carriage after oiling it with extra light
mineral oil, Navy Symbol 1042, 2110 or 2075, The grooved
end of the plunger should be entered into the hole first.

Install eradle lock lever (01-3512) and two lock lever
spacers (OE-3518) into their hole in the carrage and drive
lock lever pivot pin ((HE-3513) through the holes in the lever ;
and spacers. See Section C-C, Plate 3. Stake the pin securely spring and tube assembly
at hoth ends to prevent it from coming cat. into ram

Figure 48—Lowering ram

Slide lock lever water seal (OE-3519) over the cradle lock lever and seat it in the grooves in
the boss on the carriage and fock lever,

Flace Inck plunger ball (OE-3511) and spring (OL-3516) in their hole in the carriage and screw
in retainer screw (OE-3517).

Screw trunnion bracket and pivot bearing pressure oiler (OE-2230) into its hole in the car-
riage.

28, CARRIAGE ASSEMBLY (200942) —INSTALLATION —Screw the two pilot screws (209080-4)
into opposite holes in the top of the ram. Carefully clean the bottom side of the cardage and place
it on top of the ram. Fasten the carringe to the ram with six carriage to ram screws (200046-11.
Remove the two pilot screws and install the remaining two screws (200046-1). Tighten all screws
to 75 foot pounds torque, using torque tension wrench (200991-2) and socket (200002-2). If the
tension wrench is not available, tighten with a pull of 75 pounds on a wrench handle one foot long
or 38 pounds on a handle two feet long,

29, CURADLE ASSEMBLY (200947} —REASSEMBLING—Assemble cheek plates (209947-1) right
and (298947-2) left wo cradie, using four attaching screws (O12-2263) in each plate. The end of each
plate I'l':'l‘.';l:l_i_.f an exlension on it goes to the front,
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Number

30.

Drive securing bolt locating pin (OE-2262) into securing pin (OE-2188) until it protrudes
equally on both sides. Place securing bolt gpring (OE-2180) on small end of holt and inzert the holt
and spring mn the bolt hole in the cradle, alter applyving a coat of Anti-seize compound, Navy
Specification 52-C-19 (Int.} on the bolt, Assemble withdrawing head (OE-2190) on the lower end
of the bolt and secure it by driving in securing pin (OE-2201),

Place cocking sheave (200050-2} in slot in rear end of eradle and drive in sheave pin (200050-3),
Secure pin in cradle by driving taper pin (12-Z-49-63) into the cradle from the top.

Screw cradle trunmion pin oiler (OE-2259) into its hole in the cradle.

CRADLE ASSEMBLY (200047)—INSTALLATION —Hold the cradle in the carriage with the
gun securing bolt forward and the trunnion holes in the cradle and carniage in line. Drive trunnion
pins (O1-2161) right and {OE-2160) left outwards go that they pass through the cradle and carriage,
See Section A-A, Plate 3. Key (OE-2191) should bein place in trunnion pin (OE-2160) before driving
the pin invo place. Screw seccuring nut (OE-2162) onto pin (Q1E-2161), using wrench (OEZ-2004 and
spanner (OE-3157). Lock the nut in place with sccuring pin (OE-22690). If the holes in the nut
and pin do not line up when the nut is tighe, back nut off undl the holes do line up.

Slide spring housing cover (OE-2165) over carriage pin (OE-2160) and secure it to the carriage
with four screws [((JE-2256).

Build up cradle spiral spring and housing assembly {(OE-2312) as follows: If bushing
(OE-21665) was removed Trom housing (O1E-2164) press in a new one, Mace spiral spring (OE-2169)
in housing so that the spring winds clockwise toward the center when locking into the housing.
See Figure 49, Install spring sceuring bolt (OE-2168) and lock washer (OE-2278) in housing so that
the stud end of the screw passes through the anchor hole in the outer end of the spring.

Figure 49—Correct position of apiral spring in housing
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Numiber

3.

32,

33,

Raise the cradle to the 90 degree position and lock it in place by pulling out cradle lock lever
(OE-3512). Slide the cradle spring and housing assembly onto the left trunnion pin with the radial
portion of the spring sliding in the spring slot in the trunnion pin, until the notches in the housing
are just clear of those on the housing cover.

NOTE—Keep hands clear of the serrations to prevent injury.

Turn the spring housing clockwise until spring tension is felt, then turn further in the same
direction to the first place where the notches in the housing and cover will engage. Force the
housing into engagement with the cover. Install spring housing trunnion pin nut (OE-2163) and
tighten, using wrench (OE-2004). Lock the nut on the pin by driving sccuring pin (OE-22G8)
through nut and pin. If holes in the nut do not line up when the nue is tight, back nut off until the
holes do line up.

NOTE—In order to improve the balance of the gun when installing the Mark 14 Mod, 2
sight on the rear end of the cradle, or when interchanging solid and ribbed gun barrels,
the cradle spiral spring housing may be adjusted one or two notches from the standard
setting, Cradle spiral spring spanner (367543-1), Figure 52, will be found helpful when
making this adjustment,

SHIELD ASSEMBLIES (OE-2316) RIGHT AND (OE-2317) LEFT—Assemble shicld plates
(OE-2210) or (015-2289 right and OE-2290 left) to shield brackets {OE-2220) right and (OE-2221)
left, using four balts (OE-2228) and nuts (OE-2229) in each plate.

Bolt the right and left shield assemblics o the carriage, using four bolts (OIE-3535), lock
washers (OE-2275), and nuts (OF-2217) on each bracket.

Bolt shicld strap (200851-1) to the shield plates, using four bolts (OE-2227) and nuts
(OE-2229).

RAM SPRING RETAINER (200029-5)—Engage the threads on the retainer with those on the
inside of ram (200026-1), by turning the retainer with retainer wrench (200080-5) and retainer
wrench handle (200990-1). Pull the retainer down tight o as to seal it on its gasket (200030-3).

CYLINDER SLEEVE (200925-1)—Lock the cradle in the 5 degree position. Oil cylinder sleeve
packing (200925-3) and be sure it is free of wrinkles around its outer edge.

With carriage lock plunger (209943-1) engaged in one of the notches in the sleeve, screw
the sleeve down on ram cylinder (209924-1) until it is tight, by turning the carriage in clockwise
direction when viewed from the top.

RAM SPRING RETAINER PLUG (299930-1)—Carefully elevate the cradle to the 00 degree
position and lock in place with lock lever (OE-3512). Unscrew the plug from retainer (200929.5)
using relainer plup wrench (200890-3), 24" socket (200093-4), amd swivel end wrench handle
(200007-1). The engaging threads for this operation are left hand. Place retainer plug gasket
(200930-2) in the retainer and install the retainer plug again but this time turn it over so that its
short, large diameter end is threaded into spring retainer (209929-5). See Figure 50. The engaging
threads for this operation are right hand. Tighten the plug to 125 foot pounds torque, using 74°
socket (200903-4) and torque tension wrench (209891-2). If the tension wrench is not available,
tighten with a pull of 125 pounds on a wrench handle one foot long or 62 pounds on a handle 1wo
fect long.

RAM AIR VENT VALVE ASSEMBLY (299930)—Screw the air vent valve assembly into the
hole in retainer plug (208930-1) and ‘pull down tight with 2¢* socket (200995-2) and crank type
wrench handle (200006-1).
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Figure 50—Retainer plug secured in retainer

FILLING OYDRAULIC SYSTEM—Pour 4 gallons, 2 quarts (31.4 pounds) of oil mixture
{0E-3533) into the oil tank through the oil filler bole in the pedestal casing. The oil must be poured
slowly as it has to flow through the strainer. Alter about 3 gallons have been poured in, pump each
pedal about 5 times, Pour the balance of the oil mixture into the oil tank.

NOTE—Specifications for oil mixture (QOE-3533). If necessary to prepare the specified oil
mixture in the field, mix 3 gallons, 3.9 quarts (27.8 pounds) of extra light mineral oil,
Navy Symbol 1042 with 2.8 quarts (4.9 pounds) of No. 1 fuel oil. Mix in a clean container
and keep free of dirt and water. If larger or smaller amounts are needed, mix in the
proportion of 852 of oil, Navy Symbol 1042 and 157 fuel oil, either by volume or weight.

BLEEDING—Raise earriage to its maximum height three times by pumping up once as fast as
possible with each of the three pumps. Place bleeding pipes (2000093-7 and 299992-1) over the end
of base air vent valve (200942-2) through the hole in the pedestal casing, and place the other end
in a suitable, clean container. Open the valve slightly and wateh the oil flowing out of the hose,
When the oil fows Tree of air bubbles, close the valbve and remove the bleeding pipes. Pour the
bled il back into the tanlk.

Remove ram air vent valve screw {12-Z-8-270) and lock washer (OE-1203), (A), Figure 51
and install in their place in air vent valve (200930-4) bleeder fitting (200002-3), Place bleeding pipes
(2099937 and 200002-4) on the fitting and slip 37 socket (200095-2) over the hose so that it can
turn valve (200030-4), (B}, Figure 51. Hold the free end in a suitable clean container, raise the
carriage several inchies by pumping one of the pedals, and open the valve slightly. See (C), Figure
51. Operate one pump slowly at least five strokes. Then aperate the other two pumps in the same
manner. Never bleed off more than one quart of oil at one time. When a guart is bled off,
close the air vent valve and pour the bled oil back into the tank.
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Figure 51—Bleeding ram air vent valve

Operation
h?::m bér

Bleed the base air vent in the same manner as described before, pouring the bled oil back
into the tank.

Bleed the ram air vent valve again in the same manner as before. When all bubbles stop
coming out with the oil, cheek by lowering the carriage and stopping it before it goes all the way
down. If it stops sharply, the air is probably all out of the system. If it stops, then baunces shightly,
there is still air in the system and forther bleeding is required.

When bleeding is completed, close the base air vent valve and the ram airvent valve tightly,
Remove bleeder fitting (209992-3) and install lock washer (OE-1203) and screw (12-Z-8-270) in
the valve and tighten securely,

Lower the carriage all the way and refill the tank until the oil level can be seen in the
strainer, Insert oil tank filler cap gasket (200036-5) in filler hole and serew in filler cap (200038-1),
tightening it securely with socket (200002-2) and swivel end wrench handle (200007-1).

RAM COVER (2089946-2)— Remove any oil drippings from top of carriage and ram spring retaimer
by soaking it up with rag waste and install ram cover in hole in carnage.

39, WEIGHT AND BAND ASSEMBLY (OL-2207)— Assemble the weight and band assembly to the

cradle cheek plites, using pivot bolt (OE-2177), nut (OE-2178), and cotter pin (OE-2230), See
Section B-B, Plate 3.

40,  CARTRIDGE BAG ASSEMBLY (OE-2198)— Place the cradle in the 5 degree position and lock
it in place, Place weight and band in bag, Fasten bag to cradle and carriage, using two bolts
(OE-2172), nuts (OE-2173), and cotter pins (OE-2231). The nuts should be left sulficiently loose
50 that the cartridge bag ends can rotate on the bolts,
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Operation
wimber

41.

43.

CASING HOLE COVERS (299915-2)—Swing the hole covers into position and secure them with
screws (12-Z-41-253). The three upper covers should have the elongated hole at the top, and the
cover over the base air vent valve hole should have the elongated hole at the bottom.

CYLINDER SLEEVE SET SCREW (209925-2)— Install the four screws in the pedestal near the
top, tightening them with Allen wrench {200993-2).

LUBRICATION=35ee lubrication chart, Figure 28, Raize Lthe carmage about § inches and remove

cylinder oil well plug (269923-7) from the top of the ram cylinder. Fill the well with oil mixture
{OE-3533) and renlace the plug.

Lubricate the six oilers on the pump assemblies with extra light mineral oil, Navy Svmbol

1042, 2110 or 2075, Place a few draps of this oil on each of the bearing joints of the pump pedals
and replace the covers.

Lubricate the two cradle trunnion pin oilers (OI£-2259) with grease gun (OL-1637), using
grease (0S5-1350), Continue to pump gun until grease starts to come out of the joints on the side
of the pins.

Apply a coat of Anti-seize compound, Navy Specification 52-C-19 (Int.) on gun securing
Lol {OE-2188). Place several drops of extra light mineral oil, Navy Symbol 1042, 2110 or 2075
on cradle lock plunger (200943-5) and work the plunger in and out of the carriage several times.
Place several drops of extra light mineral oil, Navy Symbaol 1042, 2110 or 2075 in the cavity in the
carriage on top of the carriage lock cover and allow it to seep down past the cover.

At all places where bearings are lubricated or oilers are filled, it is allowable 10 use extra
light mineral oil, Navy Symbal 1042, 2110 or 2075 in place of oil mixture (OE-3533). IT IS NEVER
ALLOWABLE TO PUT MINERAL OIL ALONE IN THE OIL TANK.
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figure 52—Mount Tools
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TOOLS

Shipped with every Mark 6 Mount is a tool roll (200998) containing all the tools listed below and
illustrated in Figure 52, except (209991-2) torque wrench— 14" drive, {200091-1) ram hoisting bar, and
(290903-1) ram oil seal installation pilot. These latter tools are included in the spare parts and tool box
shipped to Shore Bases and Tender Shipa.

These tanls, used together with the tools shipped with every Gun as ool roll and contents (200517),
are sufficiently complete to allow the complete stripping and reassembling of the gun mount, except the ram
spring and tube assembly (290028}, For this operation a special spring compressing tool (367539) is required.
This tool is furnished only to Shore Bases. For this reason (200928) ram spring and tube assembly will be
handied as a complete unit for Vessel and Tender service,

This same compressing ool can be used for stripping and reassembling equalizing spring and tube
assembly (01-2001) used on Mark 4 Mount. These tools are sufficient to completely atrip and reassemble
the Mark 6 Mount and no extra tools are needed except a bench vise and the gun mount hoisting hook
(3000053-1) which was shipped with the mount in its shipping box.

The use of all tools is covered in Stripping and Reassembling sections of thiz Pamphlet.

Tool Tool Taol Tool
Number Name Number MName
299991-1 Bar—Ram Haoisting 200095-3 Socket—4¢" Universal—34" Drive
200002-3 Fitting—Ram Air Bleeder 20n063-4 Socket— 15" Standard — 14" Dhive
200906-1 Wrench Handle—34" Dnve Crank 200003-5  Socket—18" Standard—14" Drive
Type 200903-6  Socket—1" Standard— 14" Drive
2009971 Wrench Handle—14"Y Dirive Swivel 2000922 Socket— 44" Special Male— 14" Drive
End 20095939-2 Screw—Pump Valve Chamber Cover
20090(-1 Handle—Ram Spring Rerainer Inztallation
Wrench SOO0E-2 Wrench— 4" Allen Type
299959-1  Hook—Pump Piston Rod Assambling  200006.2  Wrench— 24" and 54" Box End
200989-6 Hoisting Hook—Ram Spring 367543-1  Spanner—Cradle Spring Housing
2009493-7 Pipe Assembily— Long — Bleeding OLE-3157 Spanner—-Trunnion Pin
200002-4 Pipe Assembly —5hort—Rleeding O12-2004 Wrench—1", 15" and 2°— 3% Open
2004540-3 Nut—Pump Valve Chamber Cover Eml
Installation 200000.3 Wrench—Ram Spring Retainer Plug
20n093.1 Pilot=—Fam Oi] Seal Installation 2000505 Wrench—Ram Spring Retainer
200995-2  Socket—34" Deep Type—35" Drive 205991-2  Wrench—Torque— 14" Drive
2009933 Socket—32{" Deep Type—12" Drive 200030-4 Serew—HRam Cylinder Installation
200005.3  Socket— 14" Universal—33" Drive 267530 Compressing Tool—Ram Spring and
250905-4 Socket—+%" Universal—34" Drive Tube Assembly
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MouNT MARKS 10 aND 10 Mmop. 1 DESCRIPTION

MAGAZINE

BARREL SPRING

SHIELD SHOULDER REST

CRADLE SPIRAL

CRERTTAE SPRING

CARTRIDGE BAG

Figure 53—<Fxterior view showing gencral arrangement
of the 20 mm. A.A. Gun and Mount Mark 10
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DESCRIPTION MOUNT MARKS 10 AND 10 MOD. 1

Chapter 6 !
MARK 10 AND MARK 10 MOD. 1 GUN MOUNTS
GENERAL DESCRIPTION

These two mounts are of the Fixed Height Type similar to Mark 5 Mounts, except for the stands, The
difference between Mark 10 and Mark 10 Mad. 1 Mounts is in the design of the stand and is explained in
greater detail later. Mark 10 Mount is illustrated in Figure 53. Mark 7 or Mark 7 Mod. 1 stands, Mark 7
carriage and Mark 5 cradles are used on these mounts.

The gun can be elevated between 15 degrees below horizontal (depression) and 90 degrees above
horizontal the same as Mark 6 Mount. The gun and its cradle can be locked in either the 5 degree or 90 degree
above horizontal pesitions by the eradle lock built in the right side of the carriage. When the mount is
installed within splinter bulwarks, carriage extension screws (200046G-4) deseribed on page 88 and illusurated
in igure 200 may be used to hmit the gun's depression to 334 degrees,

DETAILED DESCRIPTION

PEDESTAL MARK 7 AND MARK 7 MOD. 1 AND PIVOT

The two pedestals Mark 7 and Mark 7 Mod. 1 arcof the tripod type but differ in manufacturing details.
They are made up of a number of stecl stampings or rolled shapes and plates welded together. The stand legs
on Mark 7 stand are *T"" shaped and are 2 inches shorter than the “U" shaped legs used on Mark 7 Maod. 1
stand. These legs are welded at one end 1o the stand sleeve and at the other end to the base. The base is
provided with a number of foot holds for the gunner’s convenience,

The pivet housing used on Mark 7 stand is 1814 inches long or 2 inches longer than the one used on
Mark 7 Maod. 1 stand. The pivot housing is held stationary in the stand by a draw bolt fitted with a lock
washer and nut. The upper end of the housing is threaded for a retainer, the same type as used on Mark 5
Mounts, The same retainer lock serew 18 also used, The steel cap and pasket seeured o the lower end of the
pivot housing have four bolt holes on the Mark 7 stand and six bolt holes on the Mark 7 Mod. 1 stand.
These caps are fitted with a pipe plug. The plug should be removed when the mountisinstalled ona submarine.

The pivot is similar to that ueed on Mark 5 Mounts except that it is hollow and is lubricated with
grease insicad of oil. A grease hitting located in the top provides lubrication to the two babbitt faced thrust
bearings used above and below the pivot flange. The thrust bearings are the same as used on Mark 5 Mounts.
Circumferential grooves are provided in the upper and lower pivol radial bearings. These bearings are
lubricated by two grease fittings in the stand. One is located near the upper end of the pivot housing and the
uther fitting is near the lower end of the stand sleeve.

CARRIAGE MARK 7

The arms extending rearward on the carriage are the same length as those on Mark 6 carriage. The
base of the carriage 15 similar to that on Mark 5 carriage, except that the boss for the carriage lock is loeated
slightly to the left of the centerline instead of being on the centerline as on the Mark 5 carriage.

CARRIAGE LOCK
This lock is the same as used on Mark 6 Mount and described on page 83.

CRADLE MARK 5

The crudle is the same type as used on Mark 6 Mounts. See Page 81 for description and operation,

CRADLE LOCK

The eradie lock is the same type as used on Mark 6 Mounts. See page 83 {or description and operation,
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MOUNT MARKS 10 AnD 10 mop. 1 DESCRIPTION

GUN SECURING BOLT »
This lock is the same as used on Mark 6 Mount and described on page 84.

SHIELD

When o shield is used on Mark 10 Mounts it is the Mark 4 Mod. 1 type which employs the offset type
shield strap (200951-1) to allow the gun to be depressed 15 degrees,

RING STEP

A ring step 8 high and 8’ 10° in outside diameter may be used with this Mount. The lowest angle of
elevation attained by a gunner 5 9 in height, using a shoulder rest and without the ring step, is 414°
elevation., With the 8* ring step, this angle is approximately 614" depression. Limiting angle changes
approximately 4 with 3° change in height of gunner. The ring step is part of the ship’s structure and is not
furnished by th: Burcau of Ordnance. See Figure 53.
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LUBRICATION MOUNT MARKS 10 AND 10 MOD. 1
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Figure 54—Lubrication Chart Mark 10 Mount—Surface Vessels
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mouNT MARKs 10 AnD 10 mop. 1 LUBRICATION

PIVOT THRUST BEARING ADJUSTMENT

The procedure of this operation is the same as that applying to the Mark 5 Mount. See page 65,

STRIPPING AND REASSEMBLY

In general the procedure outlined for the Mark 5 Mount applies. See pages 66 to 71, IT necessary to
remove pivot housing (365904-1) or (367544-1) [rom pedestal (365900-1) or (367528) remove nut {12-Z-0.245)
and lock washer (12-£-22-255) from Lthe end of draw stud (365905-3} and withdraw the stud from the pedesial.
The housing can then be lifted from the pedestal.

Before reinstalling the pivot, coat the inside of the pivot housing lightly with (O5-13507% grease.

LUBRICATION

Three grease fittings are used on this type mount to lubricate the pivot. These are located as follows:
O i the top of the pivot, another in the side of the pivot housing near the top and the thicd in the side of
the stand aleeve, near the hottom,

After initial greasing, lubrication should be limited to two strokes of grease gun (OE-1637), using
prease (OS-13500, for caclh of the Uwee fittings. This is necessary to insure that the pivot relicls are not
filled with grease. An excessive amount of grease would require excessive force to train the gun in cold
wealher.

When mounted on surface vessels, lubricate all other parts as described on lubrication chart, Figure 54.

When mounted on a submarine, all other parts should be lubricated as desenbed on lubrication chart,
Figure 5a.
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LUBRICATION MOUNT MARKS 10 AND 10 MOD. 1
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CHAPTER 6 PAGE 129



MOUNT MARKS 10 AND 10 MOD. 1

NOTES

e . SOCEE - ==
— == T . & - .
=l . = T =
- e — e e— - e —
e ——————— —— - — ——— e —— e ——— e —— ——— i — _——
e e e e e == T . A -1 O B o
G
- A S —— —
- e i ——
ST = - —
- = — — ——ee R
N — -
- . - — ——
e f
e = = i)
— o — — e — : e
———— B e -
s == et — B SN A e ——— S =
o X S e =ty Sl A S i
— —_— — —_ - = L —— e T—— e E——— i —
i aid
i
pr— SR e e e =
— -

FAGE 130

CHAPTER &



MOUNT MARKS 10 AND 10 MOD. 1

NOTES

. — -
= PR e —
S B —
= — —_— i — —l ——
—= = =
— -— =y —
i o —— —
—n.
— — — ==
-
—_ - — N _—— e ——
= i — i e
e =
—e
— = — —
— S _ —

PAGE 131



MOUNT MARKS 10 AND 10 MOD. 1

NOTES
PAGE 132 CHAPTER &



INSTRUCTIONS FOR ORDERING
REPLACEMENT PARTS

Plates 1, 2, and 3 are for reference purposes 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 OE to Bureav of Ordnance
Numbers Cross Index al the back of this pamphlet for the Parts List page
on which this part may be found. If no page reference is indicated,
then the part is not supplied individually and the sub assembly or

assembly of which it is a component should be ordered.

FARTS LIST
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PARTS LIST

20-MM ANTIAIRCRAFT GUN MOUNT
MARK 4 AND MARK 2

Part numbers of the Mork 4 paris are shown in the Mork 4 (OF.) column. Parl numbers of
the Mark 2 paris are shown in thoe Mark 2 {item) celumn,

Parts that are interchangoable baiwaeen Mark 4 and Mark 2 have thalr Mark 4 (OE.) num-
her and Mark 2 (item) numbaer in the same line.

Parts of an aszembly have their names indonfad under the arsombly name,

CRADLE

MWK, 4 HE. I N
PART NO. | ITEM RE Fcl.

Cradle Assembly (Med. 2)-Caniiits of:

SEETEH

Cradle (Mod. 7)

Cocking Sheove

Cocking Shoave Pin

| OE-2325 1

| 299950-7 1 ‘

: s
299950-3 1
12-2-49-63 1

GM-188
OE-2205 Assy. 1

OE-2188 1

GM-188 1

Ce<king Sheave Pin Toper Pin

Gun Socuring Boli Assembly =Censisti af:

Gun Securing Bol

Gun Securing Bolt

PARTS LIST




CRADLE

0E N0, | ITEM ho. | PeS . “_”""”_““ -u;m“"

2262 1 G Eucuring Bolf Localing Bir V
GM-196 1 Gun Securing Bolt Lecating Pin y

2189 GM-189 1 Gun Securing Balt Spring m

2190 GM-190 1 Withdrawing Head

2261 | GM.198 | 1 Withdrawing Head Securing Pin W

2259 GM-191 1 Cradle Pressure Qiler

2175 GM-175 1 Cheek Plata—Right

2174 Gi-174 1 Cheek Plate—Left

2263 GM-193 B Cheaak Plate Securing Screw

2112 G:I;::? 1 E;:Iili:;:p::;::l Spring ond Housing Assembly —

257 1 Spring Howsing Assembly

2166 1 Spring Housing Bearing Bushing @
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CRADLE

HE. 4 HE, 1 L]
| QE. B8, ITER BB FEs. COMPORERT SEETCH
2168 1 Spirol Spring Securing Beli
2278 1 Spring Securing Boll Washer
| B
| 2189 | GM-169 | 1 Crodle Spiral Spring
| 2312 GM-169 1 Credle Spiral Spring and Housing Assembly =
| Assy, Consists of
'! =
1
G- 164 i
J Asty. 1 Spring Housing Assembly
G- 164 1 Spring Housing Boaring Bushing
OM-168 | 1| Spiral Spring Securing Bol
! 2169 G169 1 Cradle Spiral Spring
2268 1 | Spring Housing Retaining Nut Pin
|
GM-197 T Spring Housing Relaining H‘t;! Pin
2161 GM-141 1 | Cradie Trunnien Pin=Right
2160 1 | Crodle Trunnien Pin=Leh
!
|
|
| GM-160 1 | Cradle Trennion Pin=Lafi
| ST TN e
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CRADLE

s | s | e
2191 - 1 Cradle Trunnion Pin Key
| -
GM-192 1 Cradle Trunnion Pin Key
2162 1 Cradle Trunnian Pin Securing Nut
G- 162 1 Cradle Trunnion Pin Seeuring Mul
2269 1 Cradle Trunnien Pin Securing Mut Pin ﬂ_—;:::ﬁ
B
GM-195 1 Cradle Trunnion Pin Securing Mut Pin
1 u |
2163 1 Spring Housing Relaining Nut —h
{ G163 1 Spring Housing Retoining Muf
|
2207 1 Weight and Band Assembly
2177 1 Waight Pival Bolt 12=28 Thread %} B
GM-177 1 Weight Pivol Balt 44=28 Threod %} e
_:}'8 _l Waeight Pivot Bolt Nut 12=28 Thread
GM-178 1 Waight Pivot Bolt Nut 24 -238 Thread
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CRADLE

Eclille L ¢

PARTS LIST

ME. 4 MK, 2 K,
0. ND. ITEM NO. POS. COMPOHERT SKETCH
2330 GM-200 1 Weight Pivat Balt Nut Pin [EE—— g
Mark 4 and Mark 2 Complete Cortridge Bayg and
Frome Assemblies are Interchangeable
2198 1 Carridge Bog and Frame & ssembly i
i =
2172 2 | Cartridge Bag Anchor Bolt 34=24 Thread Il @ i3]
X ] =
2173 2 | Carkridge Bog Ancher Bolt Mut 3524 Thread ! @
| | - |
|
|
2231 GM-199 2 | Carlridge Bag Anchor Boli Mut Pin |
|
Gf::;? 1 Carridge Bag and Frame Assembly
| | .|
GM-172 2 Carlridge Bag Pivel Bell 3:-16 Thread EI_ 122 i
|
) e 1
GM-173 2 Mut for GM-172 1i= 16 Thread @
|
[
i
|
|
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CARRIAGE

za | 2] o
2030 Trunnion Bracket and Pivet
GM-108 Trunnion Bracke! and Pivet
2165 | GM-165 Spring Housing Cover : m
2256 | GM-139 Cradle Spring Housing Mounting Serew 1 Q‘_}m
2005 :M.'l [ E::E:"cf::.:;' ;:ﬂ Pivot Needle Boaring -
e oy o
GM."‘.‘;Q_E ﬁ::ibuﬂ::r{r;ﬂ:lnr Race and Noadles
2307 Moeadle Bearing Inner Race = Lower
GM-156IR Meadle Bearing Inner Race - Lewer
- i
2096 | GM.157 | erﬁjtnnmﬂ:r:i;:d Pivet Neodle Bearing =
o ekt
_ _GM- 1570R Moedla H-Iﬂ-l'i; Outer Race and Needles
Assembly = Uppor
2309 Needle Bearing Inner Raze — Uppor
sl PARTS LIST



CARRIAGE

._piﬁ'u‘u. W . | res, FERESNERL S
GM-1571R| 1 Meaidle Bearing Inner Race—Upper
P = |

OE-2036 GM114 1 MNeadle Bearing Upper Retaining Ring

OE-2092 GM-144 1 Maadle Bearing Upper Retaining Ring Grub Serew @

OE-2073 GM-127 1 Grub Screw Sccuring Spring Ring

QE-2034 GM-112 1 ] Meadle Bearing Lewer Refaining Ring

—1- =

2999237 | GM-145 1 Needle Bearing Lawer Retaining Ring Set Screw %E]

E-2248 GM-150 3 Trunnien Bracket and Pivol Counfersunk Serew @}-ﬂ

OE-225% | GM-151 1 Trunnion Eracket and Pivel Bearing Pressure Qilar E‘jﬂ:

OE2093 GM-154 1 Columna Thrust Ball Bearing
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CARRIAGE

[
ME, 4 MK, 2 No,
FART mo. ITEM RO, PCE. COMPORENT SERTEN
|
OE-2032 | GM-110 1 | Trunnion Bracket and Pivet Coupling Mut
|
OE- 2069 1 | Coupling Nut Securing Balt
- .1
GM-123 1 Coupling Nut Securing Balt
i |
QE-2277 1 Cowpling Mut Securing Bolt Washer
= T :
OE-2031 | GM-131 1 Trunnien Bracket and Pivel Coupling Mut Bushing T
DE-2078 | GM-132 1 Trunnion Bracket and Pivot Closing Cop
At le bk B | GM-145 1 Trennion Brackel Closing Cop Set Screw
|
:
| == e ==
[
i - s = i =
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CARRIAGE

HE. & WK, 2 no.
PART . | ITEM N0, | PES. COMPONENT SRETEN
GM-124 Trunnion Bracket and Pivel Locking Bolt Assemhly
LS Assy. 1 - Consists of:
OE-2070 | GM-124 | 1 Trunnion Bracket and Pivet Lacking Balt m
Q2072 | GM-126 1 Trunnian Bracket ond Pivel Locking Bl Knob
OE2074 | GM-128 | 1 Trunnion Bracket and Pivet Locking Bolt NN
Spring
OE2140 | GM-147 | 1 S S Ll g===
I nab Fin
GM-125 Truanion Brackel and Pivot Locking Balt
R Assy, 1 Bushing Assamhbly = Consists of
OE-2071 | GM.125 1 Spring Relaining Bushing @“ﬁ
OE-2141 | GM-215 2 Spring Rataining Bushing Pin —
OE-2260 | GM-146 | 1 | Relaining Bushing Securing Pin =
! ——
OE-2061 GM-115 1 Trunnian Brackel and Pivel Cover @ E'__:—" - Sy -
= _a
29975 1.7 1 Cover Plug (Tst type)
299751.8 1 Cover Plug Gasket (15t typa) @
OE-1525 1 Cover Pipe Plug (2nd type)
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CARRIAGE

MK. 4 MK, ¥ NO,
PART ED. | ITEM G, PGS COMPONERT SKETCH
QE-22:4%9 GM-13B 4 Trunnion Bracket ond Fivaet Cover Scrows w

PAGE 144

PARTS LIST



STAND

IRETEH

[_ﬂ.'tli' i _ Tk g0, | Pes. i FENERALEY
2097 412.2 1 | Fized Pedesial Casing
GM-1 1 | Fixed Pedestal Casing

OE-2315 | ij“::,' 1 | Pedestal Hood Assembly - Consists of:
: OE-2060 GM41 i Pedestal Head

L

OF-2055 | GM.75 1 Pedestol Hoad Bushing

OE-2105 | GM-40 1 Lacking Calch - Pedestal Head

OE- 2046 | GM-&2 1 Pedastol Head Lock Flungor Spring
OE 104?- GM-71 1 Locking Catch Spring Rataining Nut
OE-2048 | GM.72 (! Lotking Calch Spring Balt

| OE-2240 2 Locking Catch Pivet Short Pin
I GM-102 2 Locking Catch Fivat Short Pin
QE-2049 | GM-73 1 Locking Cateh Fivet Fin

OE-2241 | GM-100 1 Pedestal Head Securing Pin
PARTS LIST
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STAND

2 | = g
2040 Clomping Bond Assembly - Consisis of:
GM-66A8 Clomping Band Assembly = Censists of:
2041 Clamping Band End
GM-66A Clamping Band End
e
2042 Clamping Band
GM-668 Clamping Band
2043 Ga-104 Clamping Band Lug Countarsunk Rivel %
2242 | GM98 Clamping Band End $ccuring Pin %
2045 | GM.68 Clamplag Lever 3
2038 Gil-65 Screwod Bushing = RH. Thread m
2037 | GMSSA Screwed Bushing = LH. Thread |
2037 GM-&4 Screwed Spindle lﬁf{fﬁﬁf{@@(‘
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STAND

MK, 4 MK. 2 ni.
PRRT WO, | ITEM Wo. | pes. FONTAAER] SKETCH
QE-2013 1 Ol Roservair
GM-5 1 Ol Resorvair
OE-2014 GM-& 1 Qil Reserveir Lid
2997517 1 Ol Reservoir Lid Plug (15t type) Ct__%
2997518 1 | Ol Reservoir Lid Plug Gasket {15t lype) =
QE-3525 1 il Reservair Lid Pipe Plug (2od type) %@
OE. 2750 GM-25 & Qil Rasaervair Lid Screw
OE2015 | GM7 | & | Ol Roservoir Socuring Bal f |
— ] J_—— —_—
| 1
i | e
QE-2152 | GM-29 1 Ol Reserveir Securing Boll Locking Wire { e s
‘ |
QE2017 GM-8 & Qil Reserveir Saeuring Bolt Washer |
|
|
I
d
PARTS LIST
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STAND '

LA L LR
Ak Wb, 1TEH WE, FLs FAMERNERT $RLIGN
I — -
2155 GM-30 1 il Reservoir Cover Packing Ring
[
| 2079 1 | Column E il
el = i s
GM-109 1 Column See OE207%
2083 ih:;:? 1 Column Raising Spindle Assembly - Consists of:
= . I'-I.':'-'
2080 1 Column Ruising Spindle q"é\ § g |
|
GM-47 i Column Raizing Spindle Soe OF-2080
2114 GM-48 1 Column Ralsing Spindle Stap Ringln Upper |
Column Raiting Spindle Needle Boaring
2116 -9 ] 1 Relaining Ring
i il =
! Column Raising Spindle Needle Baaring Ring
2236 GM-93 1 Sol Scrow
2238 2 gppnr Bearing Bushing end Upper Stap Ring
ey
GM.EB 5 Eﬁ.r Braring Bushing and Upper Step Ring So0 OE-2238
2054 G-t 1 Uppar Stap Ring Neadle Bearing
| N
2126 GM-563 ’ i Calumn Raising Spindle Retaining Ring
PAGE 148 PARTS LIST



STAND

P o o . COMPININT SEEIRE
2001 | OE2001 | 1 | Eavebising Spings ond Tube Assembly
2007 OE-2002 i Qutor ond lnner Tube Assembly = Consists ol:
2244 | GM-143 | 3 Tension Tube Retaining Pin G::?

|
2082 | GMI34 | 1 Tension Tube [
2081 | GM.133 | 1 Screweod Plug
b | FET ] V| e e
2065 | GM-119 | 1 Lewer Spring Housing Bushing @)
2063 | GM-117 | 1 Equalizing Spring Ouler Guide Tubo a_ _m
2083 | GM-135 | 1 Beoring Bushing @
ol il R B s
2066 | GM120 | 1 Centering Ring @
2064 | GM-118 | 1 Equolizing Spring Inner Guide Tube Cﬁ’:—,_’,’m
2068 | GM122 | 1 Upper Spring Housing Buthing
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STAND '

Wi w: |
. | moNw. | e SRNPEREN] it
2067 | GM-121 1 Spacing Ring
2062 | OBa2062 | 2 Equalizing Spring

2097 GM-158 1 Spring Thrus! Boll Bearing — Upper

2005 :::‘? 1 | Colome Bushing Assembly - Cansisls of:

2012 | GM4 1 Bearing Bushing - Upper %

2016 GM-3 1 Column Guide Bushing @ ) -

I GM-137 Lawer Bearing Bushing and Guiding Key
408 Assy, 1 Aszembly — Cansists of:

e -, e
2085 | GM-137 | 1 Guiding Key c 21 1
2247 | GM.148| 2 Guiding Koy Securing Serew
2033 | GMIMT| 1 Column Lower Bearing Bushing

2112 | GM46 | 1 | Column Raising Spindle Spur Wheel

2134 | cme2 | 1 Column Raising Spindle Ball Bearing %

2090 | GM-1420 1 Column Lower Bushing Securing Key & =

-
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STAND

HE. 4 MK 2 Wi
PAET NO. ITEM O, e, COMPONENT SKETCH
OE- 2107 | GM-A2 1 Bevel and Spur Wheeal Gear
OF- 2239 | GM.87 2 | Spur Wheel and Column Ralsing Spindle Key
OE- 2057 | GM=103 1 Bevel and Spur Wheel Geor Bushing
AR = =
OE- 2054 | GM-74 1 Bovel and $pur Gear Ball Thrust Bearing @
OF- 2254 | GM-23 4 Guide Bush Secuwring Balt
QE- 2271 | GM27 4 | Guide Bush Securing Bolt Washer @
OE-2129 | GM.F7 1 Lower Spring Housing Bushing
OE-2351 | GM-10¥ 1 Lower 5pring Housing Bushing Leck Seraw W
QE-2106 | GM-S2 1 Lower Spring Housing Bushing Base .ﬂ.;,
OE-20%94 | GM-155 1 | Spring Thrust Ball Bearing = Lower
OE-2035 | GM-113 1 Lower Braring Bushing Retuining Ring
|
2999237 | GM-145 1 Lawer Bearing Bushing Retaining Ring Sof Screw %@
i
OE.2 Trunnion Bracket and Pivat Needle Bearing —
2035 | oMeaan L Lower — Consists of:
PARTS LIST
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STAND

e e e COKPRYENT SKITLA
2307 1 Meedle Boaring Inner Race = Lower %
e
G- 1561R 1 Meedlo Bearing Inner Roce - Lawer
2304 1 Mesdle Dearing Quler Roce and Needles
Assembly = Lower
Meedle Bearing Outar Race and Mecdlos
GM-1500R L Assembly - Lower
2076 G130 i Spring Ring Retaining Needle Baoring - Lower
Trunnisn Brackot and Pivet Meodle Bearing -
2094 GM-157 1 Upper - C lsls of:
2309 1 Mecdle Bearing Innor Roce - Uppor
i - ——
GM-157IR 1 Moedle Bearing Innar Roce — Uppor
2308 1 Meedle Boaring Outer Raze and Neoedies
: Assombly - Upper
|
Meadle Begring Oular Race and Meedles
GM-1570R| 1 Assembly - Upper
2075 GM-129 1 Spring Ring Retaining Meedle Bearing = Upper
2004 GM-136 1 Spring Retoining Ring
Werdical Shaft Meedlo Bearing Assambly =
a5 Gl L Consisls of:
PAGE 152
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STAND

ME. 4 MK, ¥ [ 8
PART N0, ITEM KO, e, COMPONENT SKETCH
Verical Shaft Meedle Bearing Ouler Race
OF- 2304 ; ond Meedle Assembly
+ lamM.850R 1 Vartical Shalt Meodle Bearing Qufer Race
z and Needle Assembly
OF-2305 1 Verfical Shaft Needle Bearing Inner Race
S
GM-E5IR 1 Vertical Shalt Meedle Beoring Inner Race
GM-51 Vertical Shaft Ball Bearing Housing Assembly
OE-2100 Pussy. ! — Consists of:
OE-2098 W GM-B4 1 Vertical Shaft Ball Bearing
OE-2117 | GM-51 1 Wertical Shaft Ball Bearing Heusing Bushing
{ OE-2118 | GM.52 1 Verical Shall Boll Bearing Retaining Ring
299923-7 | GM93 1 Vartical Shalt Ball Baaring Rotainer Sot Seraw m
OE-2091 'i";__‘;i" 1 | Vertice! Shali Assembly - Consists of:
OE-2232 | GM.101 1 Verdical Sheft Upper Gear Mut Pin C: —
OC-2520 | GM.54 1 Spur Wheel Upper Socuring Mul
OE-2234 i Spur Wheel Rolainer Nul Washer — Uppor
PARTS LIST
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STAND

ME. 2

i PART O, i ITEM oL PLE. COMPONENT SEETCH
|
OF-2115 | GM-50 1 WVartical Shali
OE- 2121  GM-55 1 Warlicol Shaft Upper Bearing Distance Pigce -
OE-2109  GM-44 1 Vadical Shoft Spur Wheel - Upper
|
QE-211 l.-':'-l".l'l.-d-i I Verlical Shall Spur Wheel - Lower
[ ' :
| DE-2257 | GM-24 4 Vedical Shafi Ball Beoring Housing Bushing Bolt ! %
OE- 2370 | GM-28 4 Bushing Bolt Lock Washer

OF- 2119 | GM-53

———

Spur Whael Lower Securing Mut

| OE- 2235 | GM-95

Spur Wheel Retainer Mut Wosher - Lower

OF- 2232  GM-105

WVedical Shalt Lewer Bearing Nut Pin

OE-2101 | GM-221

!' Hondwheel Drive Assembly — Cansists af:

Assy.
= | E =
OE-2102 | GM-38 1 Handwhoal Azsembly - Consists of:
OE-2104 | GM-220 1 Handwheol %
GM-69 Handwheel Handle Grip ond Spindle Assembly -
299773 Assy. 1 Consists al:
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STAND

et s | .
QE-2127 | GM-69 1 Hand Spindle Handle Grip
| QE-2243 1 Handwheel Handle Grip Fin
G232 1 ‘Handwheel Hand e Grig Pin
OE-2118 | GM-Q 1 Hand Spindle -
| |
QE-2108 | GM-222 1 Handwheal Spindle and Bavel Pinian
OE-2103 | GM-221 1. Ef::gd:::\en:l Drive Houzing Assembly —
OE-2110 1 Handwheel Drive Housing
OE-213%9 1 Handwh :11.:1 Howsing Spring Seat or E_‘
OE-2302 1 Handwheel Housing Spring Seat — Oplion
GM-106 1 Packing Ring for GM-221
'OE-2135 | GM.240 1 Hondwheeal Drive Housing Shim
299759.5 1 Handwheel Housing Pipe Plug @
|
OE-2258 ! GM-38 1 Handwheel Key @

PARTS LIST
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STAND

HE_{ [ E o4 HIL
oF. Kil. ITEH K. Pt COHPENERT EHETLA
2125 G224 1 Hondwheel Seeuring Mot @
2374 GM-238 1 Handwheel Securing Mut Washer @
| = —_—
:
2123 GM-223 1 Distanca Linar = lnner |‘
2050 GM-&0 1 Locking Catch - Handwheel
| = (s
2051 GM-al 1 Locking Catch Spring Bolt = Handwheel m - |!
e —— ———— |
2053 GM-79 1 Locking Cateh Plunger Spring — Hondwheel \N\ANWW\/
2140 1 Locking Coich Spring Bolt Pin - Hondwheel —
G102 1 Locking Catch Spring Bolt Pin = Handwhesel ~ Sec OE-2140
9944 GM.96 1 II:In-:Ei:-ug Cotch Shaft Sceaw = Hondwheel %
U sIng
| = —
| Z245 GM-729 1 Lu.g.l.;ing Catch Pivet Pin - Handwheel Housing @j
—=-—'I-':"'=
2142 GM-86 2 Handwhee! Bevel Pinien Boll Bearing
2136 GM.234 1 Hondwheel Bevel Pinion Ball Bearing
Retainer
|
2137 G235 7 ' Handwhael Bevel Pinion Ball Bearing m
| Retainer Serew
_ 1
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STAND

_u:.ﬂh:. mo | e FINFONENT $;ET¢-l E
= —_— 5 ‘#E\
2253 GM-20 & Hundwheel Boaring Howsing Belt “;"
2270 GM-21 & | Hondwheel Bearing Howsing Belt Weasher
2011 1 | Bottom Cover and Housing I
G2 1 Bottom Cover and Housirg See Q2011
2155 Gh-22 | & | Bettom Cover Securing Scrow W
2273 GM-26 B Bottern Cover Securing Seraw Washar @
. 2294 | GM-243 “':‘;* 4| Bottom Cover Thrust Bearing Shim {002} @
2195 GM-Z44 'RJ:-:‘H Bottom Cover Thrust Bearing Shim [.005)
2296 GM-245 R‘;‘{:’,d Bottom Cower Thrust Bearing Shim {310}
2283 GM-212 1 Bottom Cover and Housing Plug
_‘30-??' GM-83 1 Bottam Cowver Ball Thrust Bearing
[ |
2009 1 Cacking Rope
2149 1 Cocking Rupe_ﬂ;;;lﬁ Assembly - Consists of: |
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STAND

WE. 4 ME. 2 Ko
PART HO. | ITEM WO, | PCS. FAMPONENT SUETEN
OE-2144 1 Cocking Rope Brackat
DE-7147 1 Cocking Rope Bracket Base (15t type)
OE-2 148 2 Cocking Rope Bracket Rivet
300016 i Cocking Rope Bracket Assambly—Consists of:
{
OE-2146 1 Cocking Rope Bracket e
I00015-1 1 Cocking Rope Bracket Bose (2nd iype)
300016-2 1 Cm:ll:fng Rope Bracket Rivet
|
QE-2257 4 Cocking Rope Bracket Base Scrow
OE2270 4 Cocking Rope Bracket Base Serew Lackwazher @
QE2297 1 Cocking Repe Snap @
OE-2298 1 Cocking Rope Snop Anchar Stud ‘D
-
OE-2784 1 Cocking Rope Ancher Stud Lockwasher _ ‘ﬁg“; ;: )
I..“""‘--___---""--..-
|
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STAND

Lo SOMPONENT skLTeH
GM-37 1 | Cocking Cakle Assembly
|: GM-11 1 Cocking Cabla Rael Svpporting Cover
: GM-T2 1 Cocking Cable Recl Pulley
GM-13 1 Cocking Cable Recl Pulley Cover
GM-14 1 | Cocking Coble Reol Pulley Pival Pin
GM-15 1 Cocking Cable Reel Spiral Spring
GM-20 1 | Cocking Cable Reel Spiral Spring Rivet _ D
GM-21 1 | Washer _éf:;?_
785 & | Pedestal Held Dewn Bal
= s 1
2284 12 | Pedestal Held Deawn Balt Mut w
2787 & | Pedestel Hold Down Belt Washer __":—__‘i__ﬁ'._
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SHIELD

i i———

MK. 4 MK, 2 N,
ot WL LR B COMPONENT SNETCH
The following parts are NOT
vickle in Mark 2:
] =
2270 1 Shiald Bracket As sembly=Right
22721 1 Shield Bracket Azsembly—Laft |
|
E 22138 a Shield Bracket Boalt
b3 B Shield Bracket Balt Mut
2275 8 Shield Bracket Balt Mut Lockwasher @
= 4
2226 1 Shicld Strop
222F 4 Shield Strap to Shield Bolt
| B e 1822 o
|
2220 4 Shield Strap ta Shield Bolt Nui
2228 i Shield Brackat to Shield Balt
i
2229 g Shield Bracket to Shield Balt Mut
22719 z Shield Plate—ar
22689 1 Shield Plate—Right
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SHIELD

gl e | CARPONERT SAETPA
2790 1 Shield Plote—Left \v
| The following ports ore wsable
| ONLY in Mark 2:
SH-12RH | 1 | Shiald Brackel and Pad Assembly=Right 't‘é
= L
SH-12LH | 1 | Shicld Brackel and Pad Assembly=Loft )-1'
SH-5 2 | Bolt %ix1 @
1 SH6 4 | Bolt %x2 @m
SH.7 6| Mot %
SH-B ] Washor %
[ - - 1]
SH-3 1| Shield Strap .
SH.4 2 | Shield
SH-9 B | Dol %xi% m@
SH-10 4| Bokt tax1m @.ﬁ@
5H-11 12 | Nu % \..
PARTS LIST PAGE 161
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PARTS LIST

20-MM ANTIAIRCRAFT GUN MOUNT
MARK 4 MOD. 3

All pasts listed in this group with the exception of these marked by an asterisk (*) are new
and are vied only on Mark 4 Mad. 3 mounts.

Al other parts used an this mount are listed in the Mark 4 Mod. Z mount parts list on pages
135 ta 161,

Parts of the Cradle group are listed in the Mark & mount paris list on pages 179 fo 181

CARRIAGE

FANT NUMOER ,'n":- COMPONENT SHETCH

| Trunnien Bracket and Pivol Assembly—
Jo7566 L Consists of:

4T 550 i Trunnicn Bracket and Pivet

Trunnion Brockel and Pivel Screws
AT 3 iBearing race knockout hales)

OE-2165% 1 Crodle Spring Housing Cover
OE. 2156 4 Cover Mounling Scrows
| :
QE.2259% 3 Prassure Qilers |
= - —
OE.3525% Z Qil Hele Pipe Plug
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CARRIAGE

PART NUMBER ok COMPONENT SKETCH
OE-3512% 1 Cradle Lock Lever _J:rﬁ‘
OE-3513% 1 Cradle Lock Lover Pivel Pin @ ) |
_|
QOE-35158#% 1 Cradlo Lock Lever Spacer @
OE-3519+ 1 Crodle Lock Lever (Water) Seal g
- N
OE-3514% 1 Cradle Lock Plunger Hole Plug
299943-5% 1 Crodle Lock Plunger
03511 1 % Dia. Ball &
OE-3516% 1 Cradle Lack Ball $pring
OF-3517+ 1 Crodle Lock Spring and Boll Retainer Scrow %
QE-2309% 1 Meedlo Bearing Inner Roce =Upper @
OE-2036% 1 Meaedle Boaring Upper Relaining Ring %
OE-2097% 1 Meedle Bearing Retaining Ring Grub Screw ﬁﬂ]
OF-2073% i Grub Scrow Securing Spring Ring @
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CARRIAGE

FART NEMBER LS. COMPONERT SKETCH
QE-2307* 1 Neodle Bearing Inner Roce—Lower
OE-2034% 1 Meedle Boaring Lower Relaining Ring
= 29FF2I-T 1 Rataining Ring Sot Scrow
299946-5% 1 Trunnian Bracket and Pivet Hole Caver
299946-6% 1 Covar Gasket
2997 71-2% 2 Caovar Scraw
12-Z-22-252% 2 Covar Serew Lockwasher

S

PARTS LIST
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STAND

FART NEMBER o COMPORERT SKETEH -
2997422 1 Pedaital Casing
12-2-307.7 ) Pedestal Casing Pipe Plug 1"
OE.2283 1 | Pedestel Casing Base Flange Pipe Plug %’ g
3675641 1 Column Lower Bearing Drain Tube - ) -
367564.2 ! | Drain Tube Bushing @E
367564-3 1 Drain Tube Bushing Gasket @
OE.2283 1 Drain Tube Bushing Pipe Plug @Eﬁ
300016 1 an::-:g Rope Bracket Assombly-Consists
(]

JOUD1E-1 1 Bracket Bose .
3000162 1 Bracket Rivet 0:
OE-2146% 1 Bracket ﬁ/]’?
OE-2315 1 Pedestal Head Assemblily -Consists oF:

4'1";' 2
2199744-2 1 Pedestal Heod i
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STAND

PART NUMBER FEL COMPIRENT SLETER
2997463 1 0il Trough @
12.2:36 73 2 il Trough Secrows @:mm

o ncndod 5 Pedetel Head

m Wﬂ listed
3675563 1 FH-:I-I Heod Cover Assembly_Consists
3675561 1 Pedestal Hoad Cover
367 556-2 1 Seal @
OE-3525 2 Ol Hele Plug o
12.2-51.323 & Padestal Head Caver Screw m
12.2-22-288 6 | CeverScrow Lockwether (>
12.2.326.56 1 Column Lower Booring Bushing Sireel Eil b
2997 59.5 1 Hondwhoeol Housing Pipe Plug %
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NOTES
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PARTS LIST

20-MM ANTIAIRCRAFT GUN MOUNT
MARK 5

CRADLE

PART NUMBLR g COMPONENT SRETEN

OE-2327 1 Cradle Assembly (Mod. 2)—Consiste of;

OE-2325 1 Cradla (Mad, 2) s

299950-2 _ 1 | Cocking Sheave

299950-3 1 Cocking Sheave Pin G )
I 12-2.49-63 1 CMHI‘I; Sheave Pin Taper Pin

OE-2203 1 Gun Securing Balt Assembly—Consists af:

OE-2188 1 Gun Securing Bolt

OE-2262 1 Gun Securing Belt Lacating Pin y

OE-2189 1 Gun Securing Bolt Spring

OE-21%0 1 Withdrawing Head
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CRADLE

O NIMBER L coMroREnT SLETCH
2261 1 Withdrawing Heod Securing Pin (V
2259 1 Cradle Prossure Oiler m
2175 1 Check Plate = Right _
2174 1 Cheeck Plate <Loh § : i _
2263 B Cheak Plate Securing Scraw ?
2312 i msﬂ-l 5F""'_i and Housing Assembly— _‘
2157 1 Spring Housing Assembly
M1
2168 1 Spring Hovsling Bearing Bushing @
2168 1 Spiral Spring Securing Balt %
2178 1 Spring Securing Bolt Washer {@:}
2169 1 Cradla Spiral $pring
2268 1 | Spring Housing Retcining Nut Fin —
2161 ! | Cradle Trunnion Pin-Right

PAGE 170
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CRADLE

OE. HUMEER Flcﬁ‘.. COMPORENT SRETCH
2160 1 Cradle Trunnien Pin—Left
217 1 Cradla Trunnion Pin Key
2162 1 Cradle Trunnion Fin Securing Myt
2269 1 | Cradle Trunnion Pin Securing Nut Pin @__“:—-‘-—_’—::3
2163 1 Spring Housing Retaining Mut
2007 1 Woight and Band Assembly @:j E::ﬁ]
2177 1 | Waight Pivot Bali @ B
2178 1 Weight Pivol Bolt Mut
2330 | Woight Pivol Balt Mut Pin
{ -
2198 1 Cartridga Bag and Frame Assembly
2172 2 | Cariridge Bag Anchor Bolt @__ e
_ 2173 2 Curtridge Bog Anchor Bolt Mut @
223 2 Cariridge Bog Anchor Boli Mut Pin ﬁ
]
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CARRIAGE

L1 8

0E. NUMEER FES. COMPORENT SKETCH
3508 1 Carriage Assembly-Consisls of:
3520 1 Carriage
3512 1 Carriage Lock Lever .
3513 1 Carriage Lock Laver Pivot Pin O) }
i 3518 - 2 Carriage Lock Lever Spacer 'i Itl '
—
3519 1 Corrlage Lock Lever (Waler) Seal L o
3514 1 Carriage Lock Cover Plug
3515 1 Carriage Lock Plunger
asn [ %4 Dia, Ball
3516 1 Corfuge Lack Ball Spring
3517 1 Carriage Lock Spring and Ball Retainor Scrow %
3522 1 Carriage Packing
3523 1 Carriage Packing Retainer
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CARRIAGE

Wi

OE. NUMEER rvd COMPORENT SKETCH
3524 4 Melal Drive Screw
3521 B Carringe to Pivet Scraw
3526 1 Pivet Relainar Lock Scrow Cover Plug
3503 1 Pivel
3525 1 Handless Pipe Plug
Trunnion Brackef and Pivet Lecking Bolt Aszembly=
2009 1 .
Consists of:
2070 1 Trunnien Bracket and Pivet Lecking Balt m
|
| v 1 Trunnion Bracket and Pivel Locking Belt Knel
2074 1 Trunnion Bracket and Pivod Lacking Bolt Spring
?
2140 i Trunnien Bracket and PivotLocking BaltKnob Pin | Ty |
2008 Trunnion Bracket and Pivot Locking Balt Bushing
1 Assembly=Consists of:
2071 1 Speing Retaining Bushing @]Dn
2141 z Spring Retaining Bushing Pin )
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CARRIAGE

OE. NUMBER Lo a COMPONENT SKETCH
2165 1 Spring Howsing Cover
7256 4 Cradle Spring Housing Scrow W
259 1 Trunnian Brockel and Pivat Bearing Pressure Oiler %
T260 1 Retaining l?-ushing Securing Pin ﬁ::;J
i
:
PAGE 174
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STAND

I OF. NEMBER . COMPONERT SKETEN
[ =
I 3510 1 Pedestal Assembly —Consists of:
3501 1 Pedestal Casing
3502 1 Four Inch Countersunk Headless Pipe Plug
a50d 1 Fivet Relainer
1505 1 Pivet Retainer Lock Scrow
| 3506 q Fivot Thrust.Boaring Half
2144 1 Cocking Repe Brackat
23157 2 Cacking Repa Bracket Base Serew
2370 2 : Cocking Ropa Bracket Base Screw Lock Washer i @
} | 2297 1 Cntki!ng Ropae Snap
2198 1 ' Cocking Rope Snop Anchor Stud
2284 1 Cocking Rope Snap Anchor Stud Lock Washer
PARTS LIST
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SHIELD

OE. NUMBER Ford COMFORENT - SKETCH |
231 1 Shield Assembly—Right—Consisls of:
2220 1 Shiald Bracket Assembly—Righi
2228 4 Shiald Bracket to Shicld Boli
2229 4 Shiald Bracket 1o Shicld Bolt Mul
2209 ! 'I_ Shield Plata—or
2289 1 Shield Plate—Right
2317 1 Shield Assembly—Laft—Consisls of;
2221 1 Shield Bracket Assembly—Left
2128 4 Shield Bracket fo Shield Boli
29 4 Shield Brockat to Shield Bolt Nul
219 1 Slthld. Flate—ar
2290 ] 1 Shinld Plote =Left
3535 a Shield Brackei Bolt
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SHIELD

L]

“0E. KUMDER FHI. COMPONERT SKETCH

217 g Shield Bracket Bolt Nut

2375 B Shield Bracket Bolt Mut Locdkwasher @

2027 4 Shield Strap to Shield Balt

2229 4 Shield Strap ta Shicld Ball Nt

2226 1 Shield Strap [— ——
!
I
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PARTS LIST
20-MM ANTIAIRCRAFT GUN MOUNT
MARK 6 |

CRADLE

| | |
PART NAMEEN ol ‘ COMPORENT sKeTen
S || — |
| |
199947 1 Crodle Assembly -Consisty of:

2999481 1 Cradle

199950-2 1 J Coching Sheave @ !
- |

- — R ! —

299950.3 ) Cocking Shoave Pin @ ) "
|

e et

12:2-49-63 1 Cocking Sheave Pin Tapar Pin

OE.- 2205 1 Gun Securing Boli Assembly-Consists of:

DE-2188 i Gun Sezuring Boli ju

—_————————— —

02262 i Gun Socvring Boll Locating Pin

' OE-2189 1 Gun Securing Ball Spring | m
€ |

OE-2190 1 f Withdrowing Hoad l “ ;\-(D
< | - 8 ) '/I
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CRADLE

SEETEH

Q

FART RUMBER yir COMPONENT
DE-22461 1 Withdrawing Head Securing Pin
t'
| OE-2259 1 Cradle Prassure Oiler
299947.1 1 Cheok Plote —Right
290047-2 1 Cheok Plote—Lah
QE-2263 o Cheek Plate Securing Serew
Cradla Spiral Spring and Housing Assombly—
Ol I Consists of:
i —
OE-2157 1 Spring Housing Assembly
| _
OE-2166 1 | Spring Houvsing Bearing Bushing
| |
| OE-2 168 1 Spiral Spring Securing Boll
OE-2778 1 Spring Secuning Bolt Washar
.I — e
OE-2169 1 Cradle Spiral Spring
QE-2161 1 Cradle Trunnion Pin=Right
|
DE-2160 1 Cradle Trunnian Pin=Lok
FAGE 130

PARTS LIST



CRADLE

FART NUMBER i COMPONENT SKETCH

CE-2191 1 Cradle Trunnion Pin Key

OE-2162 1 Cradle Trunnian Pin Securing Nul

OE-226% 1 _Er.ndl;‘l:umninﬁ Pin Securing Mut Pin E:;j
= OE-2163 1 Spring Housing Retaining Nut 1 o}

DE-!E;E 1 Spring Hovsing Retuining Mi::ll‘ Fin a:_____—--"___"".:j

GE-IE; 1 Weight and Band Assembly

QE-2177 1 Waight Pivat Bolt _ @ I

_C'E-IIP’E 1 Weight Pivet Bolt Mut E @

—OE-EEM 1 ;igh’r Pivot Balt Mut Pin %

QE-Z I?E_ : 1 Cartridge Bag and Frame Assembly

DE-2172 i Cartridge Bag Anchor Balt % =5
—GE-!'I.'-"E B _ Z Cartridge Bag Amchor Bolt Mui : @
_ OE-2231 2 | Carlridge Bag Anchor Balt Nut Pin ﬁ}
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CARRIAGE

PART NUMBER S COMPONENT SKETCH
299943 1 Carriage Assembly-Consists of:
209944-1 [ Carriage
209943-1 1 Carriage Lock Plunger
2999432 1 Carlage Lock Plungor Spring MWWW
| 2999433 1 Carrioge Lock Cover
2500434 1 Carriage Laek Caver Retainer @ ?
OE-2165 1 Spring Howsing Cover
CE-2256 4 Cradle Spring Housing Scrow m |
CIE-2259 1 Trunnion El_vnckul and Pivet Bearing %
Pressure Oiler
T
DE-3512 1 Cradla Lock Lavar m.)rm
OE-3513 1 Cradle Lock Lever Pivet Pin O) _)
OE-3518 2 Cradle Lock Levor Spacer @
OE-3519 1 Cradle Lack Lever {Water) Seal E
e ey
e
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CARRIAGE

PART NEMBER Lo COMPONENT SKETER
QE-3514 1 Cradle Lock Plunger Hale Plug
299943-5 1 Cradie Lock Plungor m
QOE-3511 1 %4 Dio. Ball @
n;.:s_u 1 Canriage Lock Ball Spring I0000aaa0,»
i OE3517" 1 Cradle Lock Spring and Ball Retainer Seraw %
Trrds-1 B Camiage te Ram Saow E
299946.2 ) 1 | RemCover (18 Type) @
299946-4 2 | Exiension Scrow ! Mj\{,__ -}
299946-5 | Rem Cover {2ndType) '
e S
2097712 w | ke - m
_ 12-2-22-252 2 | Lock Washer G2
|
1 _ |
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STAND

PART NEMBER o COMPONENT SKETCH
299914 i Pedestal Assembly—Consists ef:
2999131 1 Pedestal Casing
_2;?_;;"_ 3 i Pedal D;un;g Cover i !
o 12.1.11-'153_ 15 Round Head Screw _
299915-2 4 Cosing Hele Cover
12-2-41-253 B Reownd Head Socrow gm :
29991545 1 Gun Cocking Cable Ancher {To Casing) @Iﬁm
12-T-5-244 1 M
299915-4 2 :;Ha:ﬂuﬁing to Basa Boll
13-Z-22-257 o Lack Washer - o
295925-1 1 Ram Cylinder Slecve
299925-2 4 Rem Cylinder Sloove Set Screwr
299925.3 1 Rom Cylinger Packing
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STAND

PAKT NUMBER L COMPORENT sHETen
299912 1 Base Assembly—Consisis of:
299917-1 1 Basé
12-2-329-94 GO Headless Pipe Flug 17 Countersunk
| 299924-1 : 1 _an Cylinder
2999235 1 Ram Cylinder Gasket
1999236 1 _an 0il Seal
299923-F 1 Ram Cylinder Oil Wall Plug
12.Z-46-263 & Ram Cylinder to Base Scrow
12-Z-22-254 & Lock Washer
299926-1 | 1 Ram )
'|_F=w92m 1 Ram Piston
299927-1 1 Rom ;isll;m Cup Retoiner @
2999272 1 Ram Pistan Cup
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STAND

PART NUNBER . COMPORERT SLETCH
[ =]
2999273 1 Ram Piston Gasket =-<_:>n
299927-4 2 Ram Piston Scrow @:m
299928 1 Ram Spring and Tube Assembly -
Consists of:
299927 1 Ram Spring Tube Assembly @—"' )
| 2999291 5 Rem Spring
299929.5 1 Ram Spring Relainer : Fy
|
2999296 4 Ram Spring Spacer Washer
299930-1 1 Ram Spring Retoiner Flug
12-Z-317-47 1 Ram Spring Thrust Bearing
2999302 i Ram Spring Retainer Plug Gasket @
s
299930-3 1 Ram Spring Retainer Gasket @
299930 1 Ram Air Vont Valve Assembly—
Censists of:
299930-4 1 Ream Air Vent Valve
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STAND

I
PART WUMEER o COMPONENT | e
i
12-2.8-270 1 Round Head Slotied Serew @E
OE-1293 1 Lock Washor : @
-- — o : : :
299942-2 1 Base Air Vent Valve @
099423 1 Base Air Ven! Pipe
2999424 1 Base Air Vent Elbow
299931 1 Qil Tank Assombly
2959334 3 Oil Tank Dutlel Pipe Gasket
299735 3 Qil Tank Ven! Cap Assembly

299936-3 1 Qil Tank Strainer Retainer ﬁ }

2999384 1 Qil Tank Fillor Cap %

299936-5 1 Oil Tank Fillor Cap Gaske

2999355 1 Oil Tank Sirainer Assembly

12-Z-46-221 & Oil Tank to Base Screw
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STAND

L

FART HUMBER "H. COMPONENT SKETCH
QE-2270 ] Lack Washer @
299919 & Pump Lever Grocket Assembly—
Consists of:
{
2999191 G Pump Lewver Pival Pin |
2999193 L+ Fump Lever Bracket
12-Z-46-245 18 Pump Levar Bracket to Base Screw @W
OE-2271 1 Lock Washer I.
i
—— |
286941 e Pump Pedal Assembly
|
299%40-4 G Pump Piston Rad Link
2999407 G Pump Pistan Rad Link Pin ._
12-Z-98-63% 12 Catter Pin T—
299938-1 3 Piston Red
299938-3 3 Pump Pisten Cup Retainer @
- =1
1]
2599384 3 Pump Pisten to Red Woodruff Key @
|
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STAND

SKETCH

: PART HUMBER 't COMPONERT
299938-5 3 Pump Pisten Red Oiler
_‘2?9"?3?11 3 ) _Pi.lmp Piston Cl.r_p
[ 299939-2 3 Pum; Phh; ta Rod Mut
2?;3?-3 3 Pump Pistan
'19‘?‘939-4_ ; Lock Washer |
299939-5 3 Pump Pistan Rod Return Spring
2999901 3 Pump Pisten Red Link Pivol Pin
299940-2 & l.-ink Pivet Pin Nut
12-2.22.374 & Flat ;mhnr
'I'.E-;ﬁﬂ-ﬁii & Cotter Pin
295037 3 3 Pump Cylinder Assembly
199937.3 3 Pump Piston Rod Packing Retainer
LURIATL 3 Pump Piston Rod Packing |
PARTS LIST ) L _
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STAND

|
'1 PART NUMBER L3 COMPORENT SKETEH
299938-5 3 Pump Piston Red Oiler (On Cylinder) m
|
|
|
12.2-322.8 3 Pump Piston Red Oilar Elbeow |
L.} ) wa
299941-1 3 Pump Cylinder Gaskat /- C___:?,
12-Z-496-244 18 Pump Eylim:lm— fo Base Screw m
OE-227 1 18 Lock Washer e
1
o
299919-4 3 Pump Valve Chamber Caver e sl =
o
299919-6 3 Pump Valve Chamber Caver Gaskol BC:) C:)
=]
12-2-A2-376 18 Pumip Valve Chamber Cover Scrow
299920-1 3 Fump Intake Valve Sleave Assembly
299921 : | Pump Intake Valve Aszembly
2999222 3 Pump Valve Guide
299922-5 3 Pump Valve Sloove Spring
299922.6 3 Pomp Intake Valve Spring Seat Retainer { 5
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STAND

PART REMBER o COMPORERT SKETCH
299923-1 3 Pump Intake Valve Spring Seol
|

i 2999723-2 3 Pump Valve Spring '
!

299920-3 3 Fump Qutlet Yalve Sleeve Assembly

2999221 3 Fump Qutlot Valve Assembly

2999222 L 3 Pump Valve Guide

209923.5 3 Pump Valve Sloeva Spring m»

299923-2 3 Pump Yalve Spring W |
|
PARTS LIST PAGE 191



SHIELD

PART NUMBER b COMPORENT SKETCH
QOE-2314 1 Shiald Aszembly—Right-Consists of:
OE-2220 1 Shield Bracket Assembly—Right
OE-2228 4 Shield Em_l:lc ot lo ;hial-d B_:-H Pl
OE-2229 4 x E-hiu-ld Bracket 1o Shield Balt Mut
OE-2219 1 Shield Plate —ar
QE-2289 1 Shicld Plate=Right
DE-2317 1 Shield Assembly—Laft—Consisis of:
OE-2221 1 Shield Bracket Assembly—Left
OE-2228 4 ShinI; Em::l:i ;Shicld Bolt
OE-2229 4 Shield Bracket to Shicld Belt Mut
| iL
OE-2219 ] Shield Plate —or :
OE-2290 1 Shiald Fh:u Laft
299495171 1 Shield Strap
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SHIELD

e

PART NUMBER L COMPONENT SRETCH
DE-2227 4 Shield Strap to Shield Bali
OE-2229 4 Shield Strap to Shield Bolt Mut
il DE-3535 | B Shield Bracket Baly
i OE-22 I.‘-'_r E_ -EI‘;iUH_EIMikGI Bolt Mut i
. DE-2275 B Shield Bracket Balt Nut Lock Washer @

PARTS LIST

PAGE 193



NOTES

PAGE 194 PARTS LIST



PARTS LIST

20-MM ANTIAIRCRAFT GUN MOUNT

MARK 10

As stated previously many parts used in this mount are identical fo these vsed on the

Mark 5 Mount,

Parts which ore nol interchangeabla are listed harewith.

on poges 149 to 177.

Parts which are interchangeable ond are not listed here are shown in the Mark 5 Pads List

CARRIAGE

PART NUMBER s COMPONENT SKETCH
.3659[!6 1 Carriage
OE-3512 1 Cradle Lack Lever
OE-3513 1 Cradle Lock Lever Pivet Pin
OE-3518 2 Cradle Lack Lever Spacers
OE-3519 (] Cradle Lock Lever {Waler) Seal
QE-3514 1 Cradle Leck Flunger Hole Plug
25943-5 1 Cradle Lock Plunger
P;T_S 1|;T - PAGE 195



CARRIAGE

FIRT NOMEER :;! COMFONENT SEETEH
DE3510 1 % Dig. Ball ©
OE-3514 1 Cradle Lock Ball Spring i
OE-3517 1 Cradle Lock Spring and Ball Retainer Seraw
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STAND

[ [ 8
FART DEMALR e EaNMRLET SEETER
e
365900-1 1 Podestal Assombly
1659041 1 Pival Houslng : "
i
365905-3 1 Pivol Housing Draw Stud Gaam o )
-
12-2.9-245 1 Draw $tud Nut jl
12-1-22-255 1 Deow Stud Nut Lock Washer @
365905-1 1 Pivel @ % )
1659052 1 Pivet Cap s 3
365903.10 1 Pivotl Cap Gasket s CD »
12246241 4 Pival Cap Bolt @m
12-2.22-253 4 Pivet Cap Bolt Lock Washer @
12-2-329.57 1 Pivot Cap Pipa Plug @
12-2-339-2 3 Pressure Oiler Em
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MOUNT TOOLS

=
L .7 Nl
# = mg 48 CIRR e
i
900 Spanner for OE-2038 and OE-2039 See Poge 30
2901 Spanncr lor OE-2078 and OE-2081 Saa Page 30
2902 Spanner for OE-1035 Sew Page 30
= = =maw = i - e =
| |
2903 Spanner for OE-2032 Soo Page 30
|
1904 Dpen End Wronch for DE-2162 and OE-2163 So¢ Page 30
2905 Spannor lor OE-2034 500 Poge 30
2907 Spanner far OE-2129 Se¢ Page 30
2908 Spanner for OF-2118 Soe Page 30
909 Tool for remaoving OF-2095 Soo Page 32
90 Tool lor removing OE-2096 See Poge 32
%N Spanner for DE-2126 See Poge 30
912 Tool for assombling OF-2016, OE-2057, OFE-2055 Soe Poge 38 |
i |
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MOUNT TOOLS

Pt I o i b CORFINENT SKETCH
2913 Tool for assombling OE-2057, OE-2055 Sao Page 40 -
A 2014 r::l.::;:‘;:ﬁl:mhling DE-2012, OE-2033 and remav- Soc Page 36
2915 | Tool for ramoving OE-2016 See Page 36
2916 Taal for removing OE-2114 Sa0 Page 34
| o sinte o s oE 113, 082134 N
2918 Aligning Tool for OE-2016 See Page 39
2919 Tool for remeving OE-2033 Seec Poge 35
| =
e ey —
2091 nﬂig.;iﬁ;:ﬂnmh“nﬂ OE-2033, OE-2016, OE-2112, So0 Page 39
2921 Puller for OE-2112, OE-2134 Soo Page 33
2923 Dise for removing OE-2112 Sec Page 33
2924 Taol for assambling OE-2112, 0E-2134 See Poge 43
1925 | Puller for OF-2057, OE-2055 See Page 35
| -~
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MOUNT TOOLS

ME. & NE, 2 ha.
0 X0, ITEM KD s CEMPORERT SKETEH
2926 Disc for ramoving OFE-2057, OE-2055 See Page 35
2927 Puller for OE-2114 Soo Page 34
2928 ! Puller for OE-2033 See Page 35
[
367539 Helical Equalizing Spring Compression Taol See Page 4B
1637 Grease Gun
L. - { =
|
2965 - Spare Pards Bag - Long
266 Spore Parts Bag = Shen
|
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CROSS INDEX TO OE AND
BUREAU OF ORDNANCE NUMBERS

CROSS INDEX TO OE—DRAWING NUMBERS

. EUREAU OF ORDNANGE ok BUREAYU OF 'U‘HUMHGEI‘ on E‘UE’E:H-‘ZJ_DLDWNMEE
HUMBER l'lﬂﬂl:}:'lm :IE.. Fﬂaﬁ HUMBER HHA@HE EE: P:E.E NUMBER DMH'I':"JHG L"E: P‘ﬂE..E

ORI | pouepn | Awry OF-1062 | 2071 | -5 011103 200659 | -1

o e 01063 200674 | -3 OE-1104 w0080 | 2 |
SHEET 2 g, OE-1054 200674 | -1 OE-1105 QupEss | -1

=101 200827 -J"ua!i'}' R OE-1065 AO0T R ~2 i I qu_n[l. i '-!':i’!-]HH-E } _."'155'}' .
OE-1003 200002 | As'y | | OE-1056 200676 | -5 OE-1107 | 200882 | -1 |
OE-1010-FP| 200650 | -2 | | OE-1057 200678 | -+ | | OE-1108 | 2ovss2 | -2
OF-1010 290650 | -1 OE-1058 | 200676 | -1 OE1160 | 200821 | Asy
OE-1011 200827 | -1 OE-1050 | 200671 | -3 OE-1161 | 200893 | -1
OE-1011.5C| woosz7 | -8 | | OE-1060 200677 | -2 | OE-1162 a2z | -1
OE-1012 oons2r | 2 | OE-1061 200682 | -1 OE-1163 | 200822 | Assy -
OE-1013 | 2omor | -1 | OE-1062 200683 | -2 OF-1160 200000 | Ass'y

DE-1014 200002 | -1 | | OE-1003 200675 | -1 OE-1107 200703 | -1
OE-1015 om0z | -2 OE-1064 200677 | -1 OE 1108 DODTOR | Avs'y

OE-1016 *z!mm:'t“ =3 CHE-10M85 _*Ewa&% —i 011 ITD__ 2o0000 | Ass'y

CIE-1029 200671 Aoy : ?E.rl_fﬂfjﬂ. PONGAD -1 ﬂ]::-],],]"l- 2 ._L!‘.]-!..'I-Tﬂ_ﬂ— i —.I_ o
OE-1030 | 200334 | Ass'y OE-I067 | 200680 | -2 | OEAl7A | oeeiol | -4 |
OE-1031 200660 | As'y| | OE1068 | 200685 | -3 | OE-1174 290704 | I
OE-1032 200821 | Ass'y OF-1060 | 200675 | -4 | OE-1175 agaTol | -1
OE-1043 200677 | Ass'y OE-1070 2673 | 3 | OE-1176 | 200702 |
OE-1031 | 200680 | Ass'y OE-1071 | 200674 | -2 OE-1180 | o008 | -2 |
OE-1035 | 200678 | Ass'y OE-1072 | 209671 | -1 OE-1155 | o870l | -2

OF- 1036 200730 | Ass'y OE-1073 76 | 6 | | oEss %0070 | 3 |
OF-1037 200050 | Ass'y| | OE-1o7a | 200680 | — | OF-1157 290704 | -6

OE-1038 | 200683 |As'y| | OE-1075 | 200680 | -6 OE-1180 | 200701 | -7
OE1039 | 200072 | Ase'y OL-I076 | 200678 | -3 OE-1160 | %sovos | -6 |
OE-1010 | zooem0 | -1 | | OB07 200678 | -2 OE-1101 200705 | -3 |
OE-1043 200670 | -1 OF.-1078 00678 | -1 OF-1192 r—

OF-1044 | 200057 | -3 OC-1070 | 29678 | -2 | | omioa | 2oor0z |Awy
OE-1045 | 209081 | -1 | oEaos0 | 2oecra | P T |
OFE-1048 200679 | -2 | OE-lost | 20067 | < OE-1195 | 200708 | 8 |
OE-1047 AUMEET , =3 ——— OE-10E2 AT ARG =0 ﬂH-l]:Ell.i_“ 1 G702 _a
_OE-1s5 | 200655 | -2 OF-10ss | 2om | 6 | |——0 e i

OE-1048 | 209672 | -1 OE-1081 200671 | -7

R s e e 7 | - | S B Wil i)
OE-1031 200672 | -5 OE-1102 | 290667 | -1 QE1149 N
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OF
NUMEER

EUREAU OF DROMAMCE

OE
HUMBER

|  BurEAw oF orDNANCE

0E
NUMBER

BUREAL OF ORONANGE

DRAWING | FC. | FAGE NRAWING | PC. | PAGE BRAWING | PC. | PAGE
Mo, Mo . Ma. Mo, M. Mao. ('8 M, i,
OE-1200 200080 | Ass'y OE-1238 200681 | -3 OE-1285 200608 | -1
OE-1201 200695 | -6 OF-1240 200089 | Ass'y OL-12%6 200605 | -1
DF-1202 290085 | -1 OE-1241 200697 | Ass'y OF-1257 200685 | —
OF-1208 BOOG00 | 1 (11242 200092 | Aw'y | Ol 1288 00807 |~
OE-1204 200680 | -2 OE-1213 200603 | Ass'y 011250 spusoy | -2
"OE-1205 200600 | — OF-12:4 200606 | Ass’y OE-12%0 200718 | -3
CIE- 120 DA -1 DE-1245 2G5+ | Asa'y Ol-1291 QU7 -5
OE-1207 200000 | -3 OE-1216 200601 | Ass'y | QL1262 200726 | -6
OF-1208 200000 | -6 | OE-1247 200657 | Ass'y | OF-1203 200723 | — | 1s7
OE-1200 | 200000 | -2 OE-1248 200654 | Ase'y OF:- 1204 20074 | -1 |
OE-1210 00000 | -8 O1-1249 P OF. 1205 a2t |
OE-1211 200687 | -1 OE-1250 200678 | -1 OE-1206 200712 | -5
OE-1212 2ug887 | -2 OE-1253 200655 | -1 OE-1207 o00721 | -7
OF-1213 2OAGAT = OE-1264 2a0G57 -1 OE-1208 M0T27 -8
OE-1214 200088 | -2 OF-1255 ppoenz | -5 OE-1301 200651 | Ass'y
OE-1215 20684 | -1 OE-1256 | 200600 | -5 OE-1302 20650 | Ass'y
DE-1216 200686 | -1 OE-1257 200607 | -3 OE-1303 200051 | Ass'y
OE-1217 oug0%0 | -2 O12-1258 200683 | -6 Ol-1304 WoE52 | -1
OE-1218 200608 | -2 OF- 1200 ongrne | -5 OE-1305 aes1 | ~1
OE-1219 200092 | -1 OE-1261 200650 | -5 OE-1306 200651 | -
OE-1220 200008 | -3 OE-1262 200605 | -5 Ol-1307 200652 | -1
OF-1221 200608 | —4 OE- 1203 900671 | -4 OF-1308 200654 | -1
Q121222 200001 | -2 OE-1265 o7z | -6 OE-1300 00665 | -2
OE-1223 200808 | -1 OE-1266 200058 | -3 OE-1310 200656 | -1
OE-1224 20086 | ¢ [ | OBz 200676 | OE1z11. | 20058 | )
01225 200002 | -2 OF-1208 vouies | - =
: OE-1312 200655 | Ass'y
OR-1226 o002 | -3 OE-1260 200676 | -3 i 4
= — = : OE-1313 200057 | Ass'y
OE-1227 200607 | -2 OE-1270 200672 | -3 -}
= : e == (1E-1315 200660 =1
OE-1228 W0MT | -5 OE-1271 200702 | -1 —
— | OE-1316 200686 | -1
OF-1229 200067 | -1 OE-1272 oonGon | =
el 2 OE-1317 200065 | -1
OFE-1230 200080 | -3 OE-1274 ounr4n | -1
oo ——  e— = a o
OE-1231 200801 | -1 OE1277 209701 | -5 Qg coxeil Wi
OF-1292 200002 | -6 OF.1278 20070+ | -4 OF-1818 oy et
OE1233 | 200808 | -1 OE-1270 200088 | Awe'y OE-1320 | 208068 | -1
OE-1231 200605 | -3 OE-1281 om0 | 6 | | OE-1321 200668 | -2
QE-1235 | 200006 | -3 OF-1252 | 200701 | -5 OF-1322 | 200650 | -3
OF-1236 200005 | -2 OE-1283 200730 | -3 OE-1323 200666 | -2
OE-1237 0606 | -2 OE-1284 200604 | Ass'y 01324 00666 | -3
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e | mmoworomowe || eweworowwnee [ | ouow o orower
RUMRER m"TH“ E | FﬁEE NUMNMBEER m’:‘i“ﬂ ﬁ Fﬂ';.:-E NUMBER m“'::l“ﬂ :E: Pﬂt

OE-1325 SOGOT -3 OE-1503 2007 35 | OE-1541 200700 =]

O30 | 29087 | -6 OE-1501 200732 | -1 OE1512 | zeomiz | -2 |

OF-1327 200078 | -5 OE-1505 | 200738 | -2 OE-1513 oggzia | - |

OE-1328 200606 | -1 OE-1506 | 208731 | -1 | OE-1544 200721 | -1

U!‘;Eﬂ_ q OGS0 _':I OE-1507 200730 -t OE-1545 200709 -2

TOE-1330 | 2om6%0 | 3 OE-1508 | 200730 | -6 OE-1516 200112 | -3

OE-1331 200671 | -2 OE-1500 200739 | -5 OE-15647 200708 | -2 |

OE-1332 | 200601 | -3 OE-1510 200740 | 4 OE-1548 200726 | -1 |

OE-1333 | 200007 | — OE-1511 | 2wora0 | -3 OE-1540 200716 | -1 C

OlE-1384 TOOaRE =1 OE-1512 2040740 =5 OE-1550 2047149 -2

OE-1335 200683 | -5 OE15I3 | 2w730 | 2 OE-1561 200710 | -8 |

OE-1336 200674 | -3 DE-1514 200787 | -1 | | OE-1882 200719 | -1

OE-1357 | 200676 | -2 DE-1515 | 200738 | -1 OE-1553 200713 | -1

OF-1338 200602 | ~4 OE-1516 200733 | -1 OE-15564 200713 | -2

"OE-1339 200078 | 4 OE-1517 | 299738 | -8 OE-1565 | 209713 | -8 |

OE-1310 200681 | -2 OE-1518 200780 | -2 OE-1656 200724 | -2

OE-1341 200665 | -3 OC-1510 | 200730 | -1 OE-1657 200724 | -3

A 'I:I_E-Eﬂ:r —ﬂgﬁf‘-h T . COE-1520 20GTA2 =3 & OE-1558 20T 24 -—-‘; Tiee

OE-33 | aoense | -2 OF-1521 | 200740 | 2 OE-1550 00728 | -8 |

OF-1314 200075 | -5 OE-1522 | 200785 | -1 OE-1560 200726 | -1

ﬂ_]:-l.t:‘l-.'i Em}ﬁ?_ -4 {Ib-152 = 200735 =3 : | -EF!.:!._‘;ﬁ-I_‘ : .hi'ﬁ;';l.ﬂ-_ _'-1_“—

OR-1316 | oopees | -4 | | OE-1524 so07at | -1 | | OE-1s62 aoor20 | 2 |

OF-1360 200018 | Ass'y OF-1525 200721 | -2 OF-1563 200721 | -2 -

OLE-1360 200018 | -1 OF-1526 | 200736 | -2 OL-1564 200721 | -5

OF-1361 00018 | -3 OF-1527 200717 | -1 OFE-1565 200721 | -8

D=1 450 ﬁ:.!ufrri':!ti‘_ Mss'y (3l-152% 2T _""-1 7| i -1 56056 29721 _ﬂﬁ_ s

OF-1401 200738 | Ass'y OF- 1528 | 200726 | -8 OE-1567 20070 | -1

OE-1192 | 200738 | -2 OE-1530 200706 | Ass'y OE-1568 200727 | -3

_UFEF _:!-‘;D;A*.J : =] N EIEI I _ﬂaﬁ_ EEIT = ﬂE—l.’iﬂ_ﬂ = 200727 _—-5_ =

OE-1494 200736 | -4 OE-1532 | 209710 |Ass'y OE-1570 | 200716 | -2 |

OE-1495 209734 | Ass'y OE-1533 | 200718 | Ass'y OE-1571 200716 | -1

OF- 1406 200737 | Ass'y OE153t | 200713 |Assy| | OE1s72 00732 | -1 |

OE-1497 | 299730 | Ass'y DE-1535 0717 | Ase'y OE-1573 200720 | 4 |

DE- 1198 200733 | Ass'y OE-153 | 200117 | -2 OE-1574 200727 | 6 |

OE-1499 731 | Ass'y OE-1537 200708 | -1 OE-1575 200726 | -0 i

OE-1500 | 299729 | Assy | OE-1538 | 200711 | OF-1576 | 200721 |

OF-1501 200731 | Ass'y | OE-1530 | 200708 | -3 OE-1677 | 200721 | -3

OE-1502 | 208732 | -2 OF-1510 | 200708 | —& oE1sms | 200726 | 2 |
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CROSS INDEX TO OE—DRAWING NUMBERS
- BUREAU OF OADNANCE i BUREAU OF ORDNANCE i DUNEAU OF OADNANCE
NUMBER DRAWING | P& | PAGE NUMBER DRAWING | PO | PAGE NUMBER DRAWING | FPC. | PAGE
Mo, Mo, Mo, Mo, Mo, Ho, Mo Ho. N
- e | OE-1620 200817 | -2 OE-1715 200000 | -1
0E-1580 200726 | -4 - =—=
e — DE-1621 200314 -3 QE-1716 209504 -1
OF-1551 200723 | =1 — —1-
OE-1622 SOOBL5 | Ass'y OE-1717 200807 | -1
OLE-1582 0722 - -
_—] OE-1623 900815 | -2 QE-1718 200807 | -3
OE-1583 2haTen | -7 - f——— P—
- — e | OE-1024 200815 | -3 OE-1719 200807 | -5
OL-1584 200714 | -2 -
- DE-1625 200815 =1 COE-1720 209807 ]
OE-1585 299727 | -1 | e d
— OF- 1026 299515 | -3 OE1T21 200800 | -1
OE-1586 o723 | -2 - ot S A e
e —— OE- 1627 200518 | OE-1732 bt -4
OE-1557 200727 | =2 - S —_
— OE-1628 290818 | -2 OE-1723 200508 | -3
OE-15558 200718 -3 _—— .
T /P ER Sre— — | OE-1620 200819 | -4 OE-1724 200868 | -1
OE-1550 2H0TIR | -1 oy — _
— CHE =LK 290816 1~ OFE-1725 2E08 =2
OF-1590 200717 | -3 —
121031 LU -2 L] 8 Rl Snsng =4
OE-15391 pil 1 gt -1 - —
— - OFE-1652 990217 | -1 OE1727 | 209809 | -3
OE-1543 200727 | -7 — -
- QE-1633 2RU516 -1 OE-1728 TG -1
OF-1594 200000 | -3 - —
_ e DE-1634 2009516 — OE-1TZ0 0806 =1
OE-1595 200726 =3 —— -
— OE-1635 200810 | -1 OE-1730 200805 | -2
OE-1596 200718 —i - = — — ———
e . (ST (143 QUOSLD =k Q121741 200505 -3
DE-1508 200718 | -6 _— —
- O5- 1637 IOORET 5 | OE-1732 209954 | Ass'y
OE-1599 2T | -3 = N
— ——| OE-1038 ZO0SE0 | Ass'y OF-1733 200083 | Ass'y
OE-1600 20714 | Ass'y e —
—_— = Q1630 209530 =] OE-1565 051158
OE-1601 TG | Ass'y s s —
OE-1%10 ORI -2 OE-2000 200741 | Ass'y
OE-1603 200814 | Ass'y e — | ——
=R o —— | 0E-1811 290830 | -4 OE-2001 200756 | Ass'y | 149
VE-1804 2OREH0 -1 ———rmerae s of—
— OE-14642 200830 | -6 OE-2002 200760 | Ass'y | 149
OE-1605 aons1n | -5 -
— | ————— | OE-1043 MOS0 =3 OE-2003 2007H0 | Ass'y
OE- 10606 SHLA14 4 - — b e
—_ o |— OE-1700 200503 | Asa'y OE-200d 2U0TAR | Ass'y
OE-1607 ZUELT -3 ——
b i Rk QE-1701 209607 | Ass'y OHE-2005 2700 | Ass'y | 150
OE-1608 200818 | -5 —
- — OE-1702 200807 | Ass'y OHE-2006 200758 | Ass'y | 149
OFE-1600 200818 § — — -
— e ———— | OE- 1708 200801 | Ass'y OE-2007 200767 | Ass'y | 149
OE-1610 200810 | -3 . tiepe i IS -
OE-170 200000 | Assty OE-2008 209786 | Ass'y | LMD
OE-1611 209818 | -4 s
A S OE-1708 00605 | Ass'y CEC-2000 2007AG | Ass'y | 143
- * -3 o :
WieiiE ‘*.r'.mls 11706 MRS | Ass'y OFE-2010 o042 | -1
=TER : T ) B :
OEa818: | ‘200818 | ! OE707 | 200590 | Ass'y 012011 o072 | -1 | 1a7
) i | o oy a—— 1 TR TR v
OE-1614 | 208810 | -2 OE-1708 200805 | Ass'y QE-2012 2700 1 | 150
OE-1615 200818 | -8 OE-1710 200896 | -1 OE-2013 200740 | -1 | 47
OE-1616 20817 | -4 OE-1711 200504 | -2 DE-2014 200750 | -2 | 147
DE-1617 200814 | -1 OR-1712 200904 | -3 DE-2015 206761 5 | 147
OE-1615 2haLd -2 OE-1713 S00E0 =fi Q2016 2HITGL =1 140
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o BUREAL OF DRDNANCE oF BUREAN OF mﬂ“ i oF BUREALU DF DRONAKCE
MNUNELR m"“"lm ﬁ P"I-E NUMBER ml"Tlﬂ ﬁ fﬁﬁ WUMBER I]M"'{IHG E Fﬁ?
OE-2017 200751 | -2 | 147 | OE2070 | 200786 | -1 | 143 | OE-2108 | 200777 | -3 | 155
OE2020 | 200782 | <1 | 157 | oE-2om 200756 | -5 | 143 | OE-2100 | 200770 | -8 | 154
OF2000 | 200789 | -1 | 150 |OE2072 | 200786 | -2 | 143 | OE2110 | 209770 | -1 | 135
“oE-2081 200001 | -1 | 12 | OE-2073 200787 | -5 | M1 | OE-21n 200771 | -1 | 154
OE2032 | 200790 | -1 | 142 | OE2074 | 20076 | -3 | 143 | oE2nz | 209961 | -1 | 1%0
OE-2003 | 200763 | -1 | 1@ | OE-2075 200768 | -3 | 162 | OE-2114 200758 | -1 | 148
OF-2034 200787 | -3 | 11 | OE20ie | 200763 | -t | 152 | op2ns | 200770 | -3 | 164
QL2035 200768 | -1 | 161 | OE-2077 200773 | -4 | 157 | OE-3116 209755 | -3 | 148
OE2036 | 200787 | 4 | 141 | OE-2078 | 200700 | —4 | 142 | opens 200760 | -2 | 153
(O =-2037 200748 e | 146 22079 i 200753 =1 148 OE-2118 T =1 153
OF-2038 200748 | -1 | 146 | OE-2080 200754 | -1 | 148 | oE2119 | 200771 | 4 | 164
OE-2080 200748 | -2 | 148 | OE-2081 200750 | -2 | Mo | oE2120 200770 | -2 | 153
OF-2040 200747 | Assy | 146 | OE-2052 w9757 | -1 | Mo | oE-2i 200770 | -5 | 154
OE-2041 200747 | -1 | 146 | OE2083 | 2omvss | -1 | 19 | oE2123 | 200780 | -2 | 156
OE-2042 200747 | -2 | 16 | OE-208¢ | 200763 | -5 | 152 | oE2125 | 200778 | -8 | 150
QL2043 | 200747 | -3 | 146 | OE-2085 200762 | -2 | 130 | OE-2126 200755 | -1 | 148
OE2085 | 200148 | -3 | 146 | OE-2086 | 209748 | Ass'y Oli2127 0777 | -1 | 156
OE2048 | 200745 | -8 | 145 | OE-2087 | 200777 |Ass'y Qu-2128 | 200777 | ~4 | 106
OE-2M7 200745 | -5 | 145 | OF-zoss 200755 | Asey | 148 | OL-2129 200707 | -1 | 1%
OF204s | 200745 | -6 | 145 | 12080 go0762 | Assy | 150 | OE-2132 200508 | -2
OL2049 200745 | 4 | 145 | OE-2000 o007G2 | -8 | 150 | OE-2133 200508 | -1
OE.2050 2007680 | -4 | 156 | OE-2001 200770 |Ass'y| 153 | OE-2134 200702 | 4 | 100
OE2051 | 200780 | -3 | 156 | OE20p2 | 2vevar | -2 | 141 | OE2135 | 200778 | -5 | 188
OF.-2063 290750 | -5 | 156 | OE2003 | 200767 | —4 | 141 | OE-2136 | 200781 | -3 | 186
OE-2054 | 200768 | -4 | 151 | Ok2098 | 209768 | -2 | 151 | On2137 | 200781 | —4 | 156
OE-2065 200745 | -1 | 145 | OE-2005 209701 | -2 | 140 | OE-2138 | 200778 | -8
OF.-2056 200755 | -z | 148 | OE-200 amror | -5 | 140 | oE-2120 200778 | -1 | 155
OE2067 | 2o0766 | -1 | 151 | OE-2007 | 2oovse | 4 | 160 | OE-2140 | 200786 | 4 | 143
DIE-2000 200744 | -1 | 146 | OE-2o08 sgnven | -1 | 183 | Of-2141 200786 | -6 | 143
OE-2061 200787 | -1 | 143 | om0 | zemer1 | 5 | 152 | OE2mz | zoevst | -2 | 180
OE2062 | 200750 | -1 | 160 | OE-2100 | 200760 |Ass'y| 158 | OE-2143 200750 | -1
OE2063 | 200758 | -3 | 19 | OE2io1 | 200774 |Ass'y| 158 |-OE2144 | 200804 | -8 |
"OE-2004 200757 | 5 | 149 | o2 | 20975 |Assy| 154 | OE-2145 200507 | -2
OE-2085 | 200758 | -2 | 149 | OE2108 | 209778 |Ass'y| 155 | OE2146 | 200783 | -1 | 158
OF-2066 200057 | 3 | 10 | OE2101 | 200776 | -1 | 154 | OE2147 | 20e0s3 | -z | 158
OF-2067 20759 | 3 | 150 | OE-2106 | 209746 | -1 | 145 | OE2u48 | 200783 | -3 | 158
OE2068 | 200757 | 4 | 140 | OR-2108 200767 | -3 | 151 | OE-2140 209782 | Ass'y | 167
OE2060 | 200700 | -2 | 12 | o210 200765 | -1 | 151 | OE-2151 200740 | -2
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ot DUREALD OF ORDMANCE 3 - BUREAD OF ORDMANCE o BUREAL OF DRDNANCE

WSSCR | OMWYEO | f0. | PAGE | WG (e R (TR W EET e T
OE2182 | 200751 | -6 | 147 | OE-21m 200785 | -4 | 135 | OE-2284 209770 | 4 | 153
OE21588 | 200788 | -1 or.21ez | 200803 | -1 | Oruzss | sorm | -8 | 1s1
OR216t | 200805 | -7 OE2198 | 200804 | -1 OE-2236 | 200755 | -4 | 148
OE2155 | 20051 | -1 | 148 | OE2i;4 | 290804 | -2 OEazss | 200755 | -8 | 148
OE2167T | 200796 |Ass'y| 136 | OE-2105 200805 | -4 orR2239 | 20076 | -2 | 15
OH-2158 200003 = | OE-2195 200803 -2 OE-2240 HTA5 =2 145
OE2180 | 200702 | -1 OF-2197 200808 | -3 OF-2211 200746 | -2
OR2100 | 200708 | -1 | 137 | OE-2108 | 200800 | Aesy | 139 | OE-2242 200747 | 4 | M0
onzi6l | 200708 | -2 | 137 | k219 | 200503 | -4 OE243 | 200777 | -2 | 158
OE2102 | 200708 ]_-:5__13? | or2200 09803 | -7 OE-2244 200757 | 2 | 149
OE-2163 | 20707 | -5 | 138 | OE-2201 200803 | -5 oE25 | 2ows | -1 | 1m0
ORIl | weros | -1 OC222 | 200803 | -6 | | OE2216 | 20070 | -0 | 156
Q2155 00788 | 2 | 140 | OE-2203 Z00R00 | Ass'y OF-2247 200762 | -1 | 150
OE-2160 | 200706 | -2 | 138 | OE2204 | 299807 |Aery OE-2248 | 200788 | -4 | w1
OE-2167 20797 | -1 OE206 | 2097 |Assy| 136 | OE2249 | 200788 | -6 | 143
OE3105 | 290707 | -2 | 137 | OE-2200 | 299801 | -1 OE-2250 | 209751 | -4 | 147
OE2160 | 200707 | — | 137 | obzor | 209790 |As'y | 138 | Ok2zsml | 2eever | -z | ast
ORZ170 | 200799 | 8 OF-2210 200806 | -1 OF-2253 200781 | -6 | 157
OE2171 | 200808 | Ay OE-2211 | 200808 | -5 | OE-2251 200766 | -3 | 161
OE2172 | 200800 | -3 | 130 | OE2mz | 200784 | -1 Ob-2255 | 200772 | -2 | 147
OE2173 | 200500 | -2 | 139 | OE2213 | 2eovss | -2 OE2256 | 200788 | -3 | 140
OF-2174 __12951?95 - [0 |oe2r | zmsis | 8 | 1o |oEmsr | aserm | -2 | s
OE2176 | 200705 | -2 | 136 | OE2218 | zme813 | 2 | 160 | OR-zss | zeowis | -4 | 185
OE-2176 | 208790 | -1 | OE-2219 20317 | =t | 160 | OR-2s0 1223397 136
OE-2177 | 208800 | -2 | 138 | OE-2220 | 200811 |Ass'y| 160 | OE2280 | 200788 | -5 | 143
OE-2178 | 208500 | -3 | 138 | OF-2221 | 298611 |Ass’y| 160 | OE2261 | 209794 | -5 | 138
OF.-2179 200800 | - OE2mz | 2emsiz | -1 OE-2262 | wootot | -4 | 138
OE2180 | 200801 | -5 o228 | 200812 | o OF-z203 | 200705 | -8 | 136
OL-2181 200806 | -6 OF-2224 200811 | -1 OF.-2265 | 200501 | -2
OE2152 | 200807 | -1 OE-22:6 | 29810 | 2 | | oE-eey | 200%06 | -2
OR-2183 | 200806 | - ToE2m6 | 200813 | -1 | 10 | o2 | 2oe7er | -6 | 137
OE2181 | 29080t | —t OBzt | 29813 | 4 | 10 | OE220 | 200188 | -5 | 138
OE-2185 200500 | -6 OEZ:8 | zo9818 | -6 | 160 | OF-2270  \\zzazase] | 188
OEs6 | 2ms07 | -3 OE2220 | 20813 | -5 | 160 | OE-2271  [12-2-22.2: 188
OE-2187 | 200502 |Asw'y OF 2280 |12Z4812 ‘130 | oEmr  [I222225
Ol2188 agored | -1 | 135 | oEmm1  |12%asas| 139 | OR.2273 q0m72 | -8 | 167
OE2189 | 2s0704 | -3 | 138 | ob2z2m  |12-Z-4840 183 | OE274 | 20070 | -1 | 136
OE2190 | 200704 | 2 | 136 | oE22 | 29971 | 3 | | oE-2215 12222255, 177
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BUREAL OF ORDNANCE GUREAL OF ONDNANGE BUREAL OF ORDNANCE
nuMSen | DRawwG | TG | PAGE HuMBER DRAWING | PG | PAGE |  numben DRAWING | PC. | PAGE
Ne. e Re. Ra Ma, N Ha Ha. e

OE-2277 200700 | -3 | 142 | OE-2817 | 209810 |Assy| 176 | OE-2518 200053 | -8
OR-2278 | 200797 | -8 | 137 | OK-2318 | 200808 | Ay OE-2919 200054 | -1
QL2279 200709 | -2 OE-2310 | 200807 | Ay OF-2520 200065 | -1 _
Oli-2u8) 200808 | -8 | ozazo | 20s08 | Asy OF-2821 200056 | -1
DE.-2252 200705 | -5 DE-2321 200788 | -5 QE-2622 200055 | -2
OE-2283 200773 | =5 | 157 | OE-2a% 300026 | -1 OE-2523 200058 | -2 |
OE-2284 2OTES =i} 15% QE-2320 : AL Y] =1 135 DE-2824 2900584 =3
OL-2285 | 200781 | -7 | 150 | OE-2928 | 200005 | Aw'y| | OE-2825 | 290055 | -3 "
OE-2280 200781 | -6 | 150 | OE-2320 200006 | -1 OT-2520 200055 | —
OE-2257 00781 | -8 | 158 | OE-2330 300006 | 2 OF-2507 200066 | Ass'y
OE-2258 200788 | -4 | | oE2am | 300006 | -3 OE 2828 200056 | -3
OE-2280 | 2317 | -3 | 160 | OoE2s32 | sowoor | - OE-2820 200056 | -2
OLi-2200 2317 | -2 | 161 | oF 25 W07 | -2 OE2830 | 200056 | 4
OE-2201 290805 | -2 OE-2834 | 00007 | -4 OE-2831 | 400008 | List
OF 2002 200805 | -3 OE-2336 | 300008 | -1 OE-2832 200052 | Ass'y
OE-2203 o097t | -8 OE-2336 ao000s | -2 | | OE-28% 200892 | List
OE-2204 200773 | -1 | 157 | OE23a7 300008 | -3 OE2834 | 200985 | -5
OF-2205 290778 | -2 | 157 | OE-2340 | 299800 | - OE-255 200055 | -
OE-ze06 | 200773 | -3 | 157 | OEa28a1 | 200008 | -4 OF-2830 00058 | -1
OE-2207 | 200783 | -4 | 158 | OE2ssz | sooo0s | -5 OF-2837 200053 | List
OE238 | 200753 | -5 | 153 | OE-2800 | 209058 | -2 OE-2530 | 200001 | List |
OE-2300 | z00701 | -8 OE-2501 | 20977 | -2 OE2810 | 200806 | List
OE-2301 200800 | -7 OE-2S02 | 290997 | -k Q12841 200072 | -1
OF-202 | 200778 | -2 | 166 | OE-2s08 00087 | 4 OF-2842 200074 | -1 |
OE-230 200509 | -1 OE-2804 | 200037 | -1 OF-2843 200073 | -1
OE-2304 200771 | -6 | 158 | OE-2805 | 209057 | -6 OE-2844 200072 | -2
OE-2305 | 200771 | -7 | 163 | OE2806 | 2e00e7 | -5 OE-2515 | 20003 | — |
OE-2306 | 200701 | -3 | 10 | OE2s) 200057 | -2 OE-2546 200074 | -2
OE-2007 | 200701 | -4 | 140 | OF-2608 200057 | b OF-254T 200074 | -4
OE208 | 29874l | -6 | 140 | ORason | 200077 | — OF-2848 | 200078 | -5
OE-2300 | 200791 | -7 | 140 | OC2810 | 2omosy | -8 OL-2819 | 200078 | -2 ¥
OE-2310 | 200785 |As'y OE-2511 | 200977 | -3 OE2s850 | 2m073 | -0
OE-2311 200792 | Ass'y OE-2312 200076 | -1 OE-2862 200053 | -5 |
OF-2312 00706 | Aw'y | 136 | OE-2813 200078 | -1 | | OE-2000 ponsa? | -3 | 198
OF-2313 -'_;Q"iﬁ"ﬂf ﬁus'}* (E-2514 200976 -0 OE-201 200535 l"lBﬁ'}' 108
OE-2314 200702 | Asa'y DE2815 | 20007 | -1 12002 209836 | Ass'y | 198
OE-2315 | 2997143 |Ass'y| 135 | OE2816 | 2e0ois | -2 OF-2003 200832 | Ass'y | 198
OE-2316 | 200810 |As'y| 176 | OE-2817 200053 | -1 OE-2004 200831 | -1 | 108
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[

or BUREAY OF ONDNANCE oF BUREAL OF ORDNANCE oF BUREAL OF ONDNANCE
DRAWING P, PAGE NUMETR DRAWING [ PAGE HUMULT DA ING PC. PAGE
Na. Bian, Ha. Ma. Na. Ha, MNa. Na. Ha.
OE-2006 200833 | Ass'y | 108 | OE-2057 200871 | -1 OE-3002 054358
OE-2007 200537 |Ass'y | 198 | OE-2958 2ms71 | 2 05.
o) | OE-3004 52618
OE-2608 200838 | Ass'y [ 188 | OE-2959 soo871 | -3
OE-3005 200881 | -1
OE-2000 200834 |Ass'y | 108 | OL-2860 200871 | —4 -
L3006 o003 | -1
OF-2010 200834 |As'y | 198 | OE-2061 200573 | -1
s Al s OE-3007 05646
OFE-2011 200840 | -2 | 108 | OB-2062 209874 | -1
= — O E-3008 P-27-13-2
OE-2012 w0sss | -1 | 198 | OL.2068 205873 | -8 L2 Y-
e i OE-3017 200003 | -2
OE-2913 200546 -2 154 2964 OnETE e | — e
S —— M.
OF-2014 200830 | -3 | 100 | OE-2966 | 288873 | -2 | 200 | OF-3018 | OPB26 | pipien
DE-2015 200541 |Ass'y | 190 | OBE-2068 200873 | -4 | 200 | OE-8010 200060 | -1
OE-2016 200855 | -3 | 100 | OE-2067 209572 | List OE-3022 05-627
OE-2917 200812 [Ass'y | 190 | OE-2068 | 200872 | List OF- 3060 200053 | -4
OE-20918 kol ] Ass'y 159 OE-206659 ORS00 Mg’y OE-3100 MR =3
OE-2019 209814 |Ase'y | 190 | OE-2070 2HEET5 | Ass'y OE-3101 200834 | -1
OE-2020 209845 | As'y | 100 | OE-2071 209876 | -1 OE-3102 200834 | -3
OE-2021 200816 | -1 | 199 | OE-2672 200870 | -1 OE-8103 200847 | -2
OF- 22 200847 |Asa'y | 109 | OE-2073 so0579 | -2 OE-3104 200847 | 4
Q2023 o080 | o2 | 199 | OR-2974 200877 | -1 OE-3105 00836 | -1
OF-2024 200810 | -1 | 100 | OK.2075 200878 | -1 OF-3106 200855 | -3
OE-2925 2H0810 | Ass'y | 108 OE-24706 299579 -3 OF-3107 290553 =1
12004 Pt =3 216 CI-2077 200450 -2 Cl-3108 200853 2
(V-7 200851 |Ass'y | 200 | OE-2078 Booskn | -1 OE-3109 200554 | -1
OE-2028 200853 | Ass'y | 200 | OE-2079 290868 | Ass'y OE-3110 200847 | -1 |
OE-2020 | 200858 |As'y | 200 | OF-2050 | 200803 |Ass'y OR-3111 200848 | -1
OF-2931 200856 | Ass'y OE-2051 200864 | -1 OE-3112 200848 | -2
OE-2033 200072 | List QE-2082 200867 | -1 OE-3113 opus4e | -3
OE-2986 200078 | List O 2983 200867 | -2 On.3114 200840 | -1
OE-2037 300035 | List OE-2954 200605 | -1 OE-3115 200850 | -1
V51 200003 Liat O5-2085 SR =1 E-3116 HINRED =2
OR-2042 200602 | List (K- 2086 200867 | -3 | OEanT 200833 | -2
OE-2044 290718 | List OF-2057 200868 | -2 _OE-3118 200853 | -1
OE-2045 WOTIZ | List OF-%60 | 300568 | =1 LAt P i iy Sl
= (OE-2989 200075 | Ass'y OE-3120 2aNENT -1
DE"N‘IG m ""l. t . L
2001 OE-2000 TETE | st OF-2121 535 -3
OE- 207 200889 | -1 OF-29%1 200872 | List OR-3122 200838 | -2
OE-2052 200802 | -1 OE-2995 200971 | Ass'y OE-3123 200838 | -1
OFE-2055 200860 | Ass'y OF-3000 05-4351 OE-3124 200838 | —4
OE-2056 | 200870 | -1 OI£-3001 0S-4357 OK-2125 209636 | -2
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i “!__I'.FHEAU OF ORONANCE o BUREAL OF GRDNANGE 6 Il!.l_ﬂl’.j.l,l OF ORONANCE
NUMEER praEwiNG | PE | PAGE HUMBER | DRAWING PE, | PAOL HUMBER DRAWING PG, FAGE
Na. Ma. Hao. Mo, Ne. | Ma. Ha, Mo, Ha,
OE-3126 200836 | -3 OE-3164 200860 | -1 | OE-3516 20008 | -2 | 154
OE-3127 200836 | -4 OF-3166 209857 | -3 | OE-3517 200008 | —1 | 164
OE-128 209549 -2 OE-3106 200857 -1 {1E-3518 PR LT =2 164
OFE-3120 200848 | -3 OE-3167 200857 | -2 0E-3519 SONUES | 3 | 14
OE-5130 200851 | -1 OL-3108 200850 | Ass'y OE-3520 208007 | -1 | 172
OE-3131 D00RSL | - OE-3169 200859 | -1 OE-3521 200969 | -4 | 173
OE-3182 | 200852 | -1 OE370 | 20058 | OEas22 | 208900 | -6 | 172
OE-3133 | 200852 | -2 OE-3171 | 208858 | -3 OE-3623 | 209968 | -1 | 172
OE3134 | 200813 | =2 OE-3172 200861 | Ass'y OF-3524 200000 | -1 173
OE-3135 200843 | -1 OE-3178 200831 | -2 | oE-3s2s 200002 | 4 | 143
OF-5156 aopsaz | -2 OF-3174 oaossl | OF-3520 900060 | -3 | 173
OE-3137 soosaz | -3 OE-3178 290861 | -3 OE-3527 200006 | -1
OE-3138 aosaz | -4 OF.3176 JOUSG0 | Asa'v OE-3528 20N6E | -2
O-3138 200812 | -1 OE-$177 200860 | -3 DE-3529 200009 | -5
OE-3110 200842 | -2 OE3178 | 209860 | -2 OE-3530 200070 | Ass'y
OE-3141 200842 | -3 OE-3170 | 299858 | -2 OE-3531 200070 | -1 L&
OE-3142 990841 | -2 OE-3180 200862 | Ass'y | OFE-3532 20070 | -2 i
OF-3143 | 200841 | -3 OEa181 | cousez | - 03534 D005 | -3
OE-3144 200641 | -4 D318 apoaez | -2 OE-3535 songst | -2 | 176
OE-3145 209835 | -1 ORE-31%3 200862 | -5 (E-3542 H0REE | A’y
OE-3140 200835 | — OE-3154 o086z | -1 OE3544 | 200885 | -1
OE-3147 200835 | -2 | OE-3185 | 200862 | -3 OE3515 | 200886 | -1
OE-3148 085 | -3 A 200 | OE-3518 200588 | -2
OE-3149 MInaRs =3 | = — | DE-354% O0ESE -
and S - OE-3501 209061 | -1 | 175
(-1 506 P 1 =1 — | OE-3550 TONEES =3
-~ OHE-A502 R I R et =R Mo el e
OE.3151 200815 | -2 st -~ O1-3551 200885 | ~4
- OL-8503 og0u84 | -1 | 178
OE-$152 200864 | - OFE-3552 200886 | -2
i — OE-35604 20003 =1 175 =T (ke
OE-5153 200854 | _ kL OE-2553 200888 | -3
= = — | oi-as0s | 2oesez | -2 | 176 et
NE-3154 OG5S =3 1 OE-3554 TOOEEG |
- — OE-3506 Hoe6z | -3 | 175 e :
OE-3155 200855 | -1 OE-35855 200857 | -3
i E 290063 | -2 v s
OE-3166 oA | it = CE-3556 2DE8Y =1
OE-3157 | 200831 | Ay LS008 [ 006 [T | T4 | ORZEST | 20068 |
OF-2158 goez1 | 2 | | DE-3810 00z | Lise | 178 | opigess O8N | B
OE-3156 200881 | -3 OR-3011 “Hies | 8 ) 1 | oEssso 200888 | -6
OE-3160 | 209844 | -1 OE-3512 | 200066 | -2 | 164 | OE3s60 | 200888 | -3
OE-3161 200844 | -2 OE-3513 20966 | 4 | 164 | OE-3561 200887 | Assy
OE-3162 200857 | Ass'y OE-3514 200066 | -5 | 16t | OE-3563 200887 | -2
OE-3163 200858 | -1 OF-3516 200966 | -1 | 172 | OE-3505 209887 | -1

CROSS INDEX

PAGE 209



CROSS INDEX TO ORDNANCE

DRAWING NUMBERS

BURCAU OF GRDMANCE

DURCAL OF ORONANCE

BUHEAL OF CADNANCE

QOE
nm"vfm ﬁ F‘"AE[ HII&EIEH. ﬂ-ﬂ.ﬂ“ﬁm ﬁ H.EE H“-El%-lﬂ Dﬂlﬂ]ﬂﬂ ﬁ FEE NUMDER
204317 | -1 | 100 | OE-2218 200607 | -3 OE-1325 200676 | OR-1267

=2 | 161 | OE-2200 200068 | -1 | OE-1320 £ OE-1056
3 | 10 | OE-2259 -2 OE-1321 -8 OF-1073
200050 | -1 | 0E-1010 200669 | Ass'y O1-1031 200677 | Ass'y OE-1033
Tzaons0 | 2 | OE-1010FP | 200070 | -1 011040 -1 OE-1064
200051 | Ass'y OE-1301 200071 | Ase'y OE-1020 21  |oE-1000
200651 | Ast'y OF-1303 -1 | oE-1072 290678 | Ans'y OE-1035
21| | OEas0s -2 OF-1331 1 OK-1250
2 OF-1306 -3 OE-1050 -2 OF-1077
200552 | -1 OE-1301 i OE-1263 -3 OE-1076
“om08 | 1 | |oeaser | 3 OE1052 i OE-1057
2 OF-1300 - OE-1088 s Ok-13r
Topoest | 1 OF-1308 = | oE-084 200070 | -1 OF- 1043
200055 | A’y | DE-1312 -8 OE-1085 -2 OE-1046
5 OF-1253 200072 | Ass'y OE-1030 200080 | Ass'y OFE-1034
-2 OE-1038 1 QE-1049 200050 | Ass'y OE-1087
200656 | -1 OF-1310 -2 OE-10%0 -1 O0E-1066
200057 |Asm'y| | OE1313 i oE1zle | 0000 | -2 OF-1067
T OE-1251 . K348 3 | ok1as0
_ 2 ok104¢ | 5| |oE1m | OE-1074
3 | ok | | -6 OE-1265 5| OE-1261
299058 | -1 OE-1311 200673 | -1 OE-1078 % |  |OE1wms
-2 | OE-1311 2 QE-1079 200681 | -1 OE-1045
200050 | Ass'y OF-1302 -3 OL-1070 -2 OF-1340
o OE-1108 R = OE-1330 200082 | -1 OF-1061
2 OE-1104 200674 | -1 OE-1054 200083 | Ass'y OE-1038
OE-1322 2 OE-1071 2 OF-1062
209059 | 4 OE-1329 -3 OFE-1336 -3 OFE-1068
209060 | -1 OE-1315 4 OE-1080 P! | k1065
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