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SUMMARY

ORDNANCE TARGETS

" JAPANESE NAVAL GUNS AND MOUNTS~ARTICLE 2
AA MACHINE GUNS AND MOUNTS

The machine gun armament used by the Japanese Navy oa surface craft,
submarlnes, land bases, and for landing forces ranged in caliber from 4Omm to
7.7mm. - There were no guns having exceptionally high cyeclic rates or muzzle
veloclties., The 25mm Hotchkiss gun was by far the most important of the six
service guns described in this report. The 25mm gun was employed in slngle,
twin, and triple assemblies on practically every Lype of vessel, constituting
a major part of the defense for air strips. The Japanese rated the 25am gun
second only to the 10cm, Type 98 for anti-aircraft defense and considered it
to be only slightly less effective. The installation of 40 triple and 30
single mounts O0f 25mm caliber on the newer battleships and aircraft earriers
demonstrates that the Japanese Navy was keeping pace with the other amajor
navies in the policy of increasing tremendously the anti-aircraft defease.
However, the development of larger, faster firing guns with more accurate con-
trol was. practically negligib;e, in spite of the fact that the need was re-
cognized as early as 1942.

No machine gun mounts were equipped with power drives except some of
the 25mm multiple type mounts. All power drivea mounts were remote coatrolled
by the Type 95 director and modifications (Shageki Sochi) which is bdsed upon
the French "Le Prieur" mechanized sight for computing. -Fire control of mounts
not having vower drives was accomplished by the open ring sight and tracer
projectiles. A4ll aiming or control equipment_appeared to be deficient for
close range attacks of coderr high-speed aircraft., The "Le Prieur® sight was
not calivbrated for sufficiently high target speeds; but even if it had been,
the power drives were of lnsufficient capacity to follow.

The Jupanese had recognized the advaatage of installing many light=-
veight, free-swinging mounts. However, the size of the average Japanese msn
" was a handicap in the use of this type of mount. The Japanese had agot beea
able to design a free swinging mount carrying more than one gun, or an easily
controllable mount in the 25mm size larger than the triple style. The effec-
tiveness of a number of director-controlled guns was coasidered superior to
that of an egqual number of manual-controlled mounts, either-handwheel or free
swinging types.

) . . 411 machine guns covered by this report are copies of foreign designs
with no radical modifications. The French influence vas predominant as & re-
sult of several Japanese officers having been sent to Fraance, where taey
studied designs and productiou wmethods.

The scarcity of nigh quality-materials and macliine tools prevented
satisfactory mass production methods and the adoptlon of new designs. For
example, the 40gin Bofors, which was captured in 1942 and ccasidered a de-
sirable addition to the armament, was anot produced in time to be used ia the
“war. Also, the few assembliles completed would pot function satisfactorily.

NTT +L+0-47(N)-
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INTRODUCTION

‘ The object of this investigation was to cover the history, general
characteristics, and employment of all caliber machine guns and mounts used on
surface craft, submarlnes, and land bases by the Imperial Japanese Navy.

After preliminary investigations disclosed that only two such guns were modsrn
enough to warrant study, the others were treated only from a historical and
general standpoint. The two modern guns were the 25mm Hotchkiss and the 4LO0mm
Bofors, although the latter was so new to the Japanese naval service that it
never actually received service use. The 25mm Hotchkiss was investigated
comprehensively because of its widespread use, the high regard in which it was-
held by the Japanese, and its relative unfamiliarity to the U.S. Navy. The
40mm 3Bofors'was studied from the standpoint of seeking any significant changes
in design from that of American models.

In addition to guns and moun%s, the associated items of sights,
power drives, and ammunition supply equipment are included in the report.

The information presented, except that of the U.S. Army reports, is
based on: (1) interrogation of Japanese designers (naval officers and civil-
ian engineers), (2) examinatio~ of seized drawings and pamphlets, and (3) a
cursory examination of seized eguipment. In connection with the interrogations,
a questionnaire prepared by the authors was furnished to the Japanese for com-
pletion from memory, personal notes, and whatever other means they had at their
disposal. The U.S. Army reports were made prior to the end of the war and
appear to be based solely on- examination of captured equipment.

Information on the 25mm gun is presented in the questionnaire out-
line form, and is supplemented by U.S. Army Ordnaunce Techanical Intelligeace
Reports Nos. 34 and 37 appended hereto as Enclosures (4) and (B), respectively.
The Army reports, received from the 5250th Technical Intelligence Company,
give excellent detailed operating data and instructions for stripping and as-
senbly. The Army reports are based oa examination of captured land-base guns
and mounts. The equipment was of Navy manufacture and of very similiar design
Lo that used aboard ships. The 25mu suns and mounts sent to the U.S.A. by
NavTechdap will be found to differ slightly from these described ia the Aray
reports.

It originally was intended that the same items of information re-
quired by the questionnaire would be obtained for all guns. However, because
of the unimportance and obsolescence of guns other than the Z5mam Hotchkiss
and 4LOmm Bofors, a condensed report will be made for such guns. U.5, Army
Ordnance. Technical Intelligence Report Wo. 11, appended hereto as Enclosure
(D), is included to supplement the report on the 7.7mu Vickers gun. The Army
report covers an-aircraft gun, but is pertinent because the basic design of
the AA gun was very similiar,
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THE REPORT

Part I - GENERAL

Development of the Machine Gun Armament Program

1. Total MG armament of the Navy prior to the time of expaasion started

in 1935

40mm Viekers type ...e.e.... approximatel; 2" cuns
12.7mm Vickers type ..... approximately Luu guns
7.7mm Vickers type ...... approximately 700 guns
7.7mm Lewis type ........ approximately 300 guas
All of the above were of foreign design and all were of foreign manufac-
- ture, except a few 7.7mm Vickers type guns which were manufsctured in
Japan after the Navy bought the license in 1930.

2. Important changes made during the expeansion years.

a. The 4Omm Vickers was declared obsolete and was replac oy the -
25mm Hotchkiss.

Yo The 13.2mm Hotchkiss replaced the 12.7mm Vickers.

G. Large quantitles of 7.7 Lewls guns were imported but the 7.7mm
Vickers gun gradually became favored because of its lighter weisht,
more reliable op-.-tion, and higher eyclic rate.

d. Production of the 40mm Bofors was started in 1943 whea a sazple
(capturec) was available. WVar experience showed the need for a
larger .. a. Production difficulties were many and the war enued
prior to its release to service.

3. Production at the start of 1945

25mm mounts (with guns as required) 2100 singles per amonth
200 twlns or triples per month. 13.2am mounts (with guns as required)
1200 per menth,

Questionnaire on Zmployment of Machine Guns with Answers Supplied by
Japanese Personnel Interrogated

Q: Which machine gun is the most effective as a AA weapon?
: The 25mm Hotchkiss, because it was the largest machine gun in serv-
ice during World War II, and had been developed most extensively.

What naval gun (not necessar .y a Machine gun) was coasidered the
best AA weapon in VWorld War II?
The 65/10cm Type 98 gun.

* Were any cf the AA machine guns, in the same or similar design
used as aircraft armament?
The 7.7mm Lewis was used as a flexible gun and the 7.7am Vickers zs
a fixed gun, but both of these were approaching oosolescence for
aircraft use and were being replaced. The 25mm Hotchikiss was ex-

-

perimented with as an airecraft gun but abandoned in favor of z 30mm

gun of a different type.
l.‘l !f‘ !}
o e ':*—
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yiere any of the machine guns, ordinarily regarded as the aircralt
type, installed in surface c¢raft and, if so, for wihat purpose?

No. (However, seized drawings showed two such applications; one
being a 20mm Oerlikon twin turret on a small speed boat, and the
other being a 20mm Oerlikon single, free-swinging mount ior only.
low angle use, on a similar type of vessel. Both of these appeared
to be special applications with no outstanding capavilities, so ihe
subject was not pursued further.)

Which AiA machine zun has the most rugged and reliable mechanism?
The 25mm Hotchkiss was the most reliable, with the 13.2mm Hotchkiss
running a close second, since it is basically the saume, bul appar-
ently not perfected to quite the same degree.

iiich is considered more effective, a large number of single free-
swinging mounts, or an egual number of guns in wounts with drives?
The latter was more effective. (The single free-swinging amouats
were less advantageous to the Japanese Navy than to the U.S. Navy
because: (1) the mount design and the small stature of the aen made
the gun more difficult to control, and (2) the Japanese single mounts
lacked lead computing sights.) :

What measures were being taken to permlt more sustained riring?
Little progress had been made in this direction. Iore attention
was being siven to such obvious matters as tie training of the crew
and location of the ready ammunition boxes than had formerliy oeen
the policy. Water cooling systeus were avoided because of the added
manufacturing complications and the maintenance difrficulties. A
erude method of cooling, by plucing wet cloths on the barrel, was
sometimes practiced. Quick removal of barrels was recognized as
being desiravle but the designs were not changed to make such action
possible. The development of ammunition supply equipment of greater
capacity appeared to be nil.

Yhat were the recent tendencies in research and development in
machine guns?

"(1) Increasing the caliber.

(2) Increasing the rate of fire.

(3) Standardization of ammunition for anti-aircraft and aircrarft
guns, in order to simplify production.

(L) Increasing the muzzle velocity beyond 900 meters/sec.

(2950 ft/sec.)

Part II - 25mm HOTCHKISS GUN AND MOUNT

History.

1. Origin of design A decision was reached in 1935 to adopt the
French 25mm Hotchkiss machine gun to replace the LOam Vickers gun, wihich
was difficult to manufacture and unsatistactory for additional reasons.
Japaness naval officers and engineers had been to France in the preceding
years to study its design and production facilitlies. An order was placed
for a few guns and mounts to be made according to Japanese requirecents,
specifying a eyclic rate of 180 to 20C shots per minute, and a projectile
weight of 250 grams. The guns and mounts, made according to Japanese
specifications were known as Type J.

2. Firing trials and beginning of mass production Firing trials were
held at YOKUSUKA Naval Arsenal in 1935. Shortly thereafter, mass pro-
ductlion was started there.
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3. Shipboard installatioans Shipooard installations in quantivy were
first made In 1936, using manual drive twin mounts of both French zand
Japanese manufacture.

4. Important changes in design made by Japan

a. Barrel and Mechanism.

(1) A gun was designed for submarine use, employing numerous
bparts of stainless steel.

(2) Several parts of the breech mechanism, including ihe
breech casing or receiver, were changed from forgings wo
castings. .

(3) Thé original flash hider of simple conical type wac re-~
Placed by the more effective Rheinmetall (German) d~sinn.

Mount.

(1) A power érive for remote control wes devised.

(2) Triple and single moun .- were designed and used. The
design for the former was coxpleted in 1941; for the latter
in 1943.

(3) Submarine mounts of single, twin, and triple types, were
designed and used.

5 Japanese design, production, &nd operation experts

Name Rank Specialty* Position
HORI Rear Ada. G Chief of G Section of
Toyokawa Arsenal at wars
end.
Retired 1944
Navy Technical Departwmeat
Navy Technical Department
Navy Technical Department
Kure Naval aArsenal -
Yokosuka Naval aArsenal
Yoxosuka Naval aArsenal
Yokosuka Naval Arsenal
Yokosuka Naval Arsenal
Yokosuka Naval arsenal
Yokosuka Gunnery School
Yokosuka Gunnery School

KATSUTA Rear Adm.
"MATSUO Rear Adm.
YOKOYAMA Capt. (Tech) .
MISHINA Capt. (Tech)
YASUNAMT Capt. (Tech)
NAKAMURA Lt.Comdr.(Tech)
SAJI Lt.Comdr.(Tech)
KIKKAWA Asst. Engr.
" KASHIWABRA  Asst. Engr.
OISHI Asst. Engr.
YOSHIZUMI Asst. Engr.
KATO Asst. kngr.

O O T T T R TR BT =

Conppnppddg

* G - guns d - design
M - mounts o - operation
D .= producer .
Gun Barrel
1+ air-cooled

2., Total length .eeee.. . secsececianass 1500mm (59,1%)
3. Total WeIght tueeneoscncecvvocconnns 43kg (94.816)

ﬂEElASSﬁIEP
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VBLASSIFIED

a. Bore diam, (land to land)-Normal ..scecees.. 25mm (0.984")

Actu8l .ee-eiceccroesees £0.04mm
be TWISt covecceescsscccessasssssess Pight hand, 1 in 25 cals.
C. Number Of ZIrOOVES ceceesssssscssscssvsesssnssosssssancsse L2
d. Depth Of ZrOOVES .cceesesscsasssssssssesss 0.25mm (0.0098")
6. Length Of Tifling ceceeosscsesessceassscsnss 1350mm (53.2")

5. Internal ballistics

a. Muzzle veloCity «cesessececees 900m/s (2950 £t/sec) using a
’ . ‘ 250 gram (0.551b) projectile
b. Bore shape A IR R SR A LAy CE LR K SRR straight
¢. Designed bore pressure .... 27kg/mm< (17.10 long tons/in<)
d. Charge weight ceesece.s 105 to 110 grams (0.23 to 0.24 1b)

6. Life of barrel, There was evidently no definite figure of rounds
fired or gauge reading for determining retirement from service. Figures
on barrel life ranging from 3000 to 15,000 equivalent service rounds wers
obtained from various sources. It was stated that experiments had been
conducted at KURE and although poor flight (tumbling) had been expected
to commence somewhere between 3000 and 6000 rounds (perhaps based on

the French data of 6000 rounds for barrel life), the Japanese estimate
was found to be seriously ian error. Stable flight was still obtained
after over 20,000 rounds of firing. Velocity loss was determined from
this experiment to be 150 m/s (492 ft/sec) at 16,000 equivalent service
rounds and 220 m/s (710 ft/sec) at 23,000 equivalent service rounds.

In the design and use of sights and directors for the 25mm gun the fire
-control section considered 100 m/s (328 ft/sec) as the maximum acceptable
velocity loss. The only gauge used for measuring wear was the star gauge.
Thus it appears that the Japanese did not have a standard policy for re-
placing worn barrels, inasmuch as they lacked a definite criterion for
determining barrel life. ‘

7. Construction. The barrel proper is & forging, but is not strictly
of monobloc construction, since the cooling-fin jacket serves the addi-
tional function of strengthening the breech end. The chemical compositim
and mechanical properties of the barrel forging steel are as follows.

C secevensceces 0.55-0970 P e s s e e s 0 a0 <0.0b
S1 seeeeareenes 0.2 -0.35 S cecosvneascaneas. XC.OL
MO eecevooasees Oub =0.65 Cr «veveeveenas 0.5-0.8

Y50ld SEIONEtH seveesccenoscennsacnsaasessensss 7OKg/mm? (99,400 psi)
Ulbimate SETONZLh . eceeecesccccscseossssassss 100 kg/mm® (142,000psi)
Hardness B 90 09 00 00 088 2T E T CIOORE NS EE 0SSt EEPOIISIOSEDO 290 - 3#0 B H N
IZ0G 1MpaCht VAlUE cececsoesscccceessvsosrsasarssassasssssssaes 15 It 1D
Elongation ....II....O.‘D.'.IO'O0.0.G'Q'...A-.lll.!l.'ll..'ll...)lzsg
CORLPACEION eeoveroscsocusvossesnscncsoonsasssscossssscosscesnnes >35%

8. Attachment to gun mechanism. The gun barrel is only seml-readily
exchangeable. Although the barrel is secured to the breech mechanisa

by serew threads, the gas eylinder connection complicates the removal and
installation. The minimum time for exchange is five minutes. Two men,
spanner wrenches, and a hsummer are required.

>:9. Flash hider. A flash hider was fitted on all barrels for the pur-
pose of decreasing the flash, blast, and noise. The original simple
conical type was gradually being replaced by the Rheinmetall design which
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' Fjggpe also acted as a muzzle

Wwas adopted during the war. The Rheinmet
brake, but its value as such was negligible (2 or 3am reductiocn in recoil).

10. Rssearch projects to increase life. Nomne werq in progress at the
end of the war. Previously, chrome plating of the bore had beea tried,
but since the results were not outstanding, the process was not adopted.

C. Exteranal Ballistic. '

lMaximum range ... 7500 meters (8200 yds.) at approx. 50° elevatioan.
Maximum ordinate .cicceecscsccecaccceceeess 5500 meters (6020 yds.)
Maximum effective range seececececscesessss 3000 meters (3280 yas.)

D, Mechanism.

1. Designation .....""...’\-.....'.........'.'.Q‘.O..l..... Typ'e 96

2. Principal of Operation seessescesccocesseescssscnvasnanasas 288
3. Characteristics

o a. Cyclic rate: Standard cecee.ceesssssescs 220 shots/minute
" : Minimum ...ceeecesene-secss 200 shots/minute
Maximum cseeesosceccssessess 260 shots/minute
b. Leagth of recoll ....eecercsonccoccescorassas 110mm (L4.337)
Co WOLIZHt ..iiveecesocsccanccsoasonsssssasnaasns 72 Kg (1591b)
d. Method of cocking .ccccveiereonensscsasavensnnseseses Manual
e, Provlsion for single fire e.ioececececcncenss «ses Proviged
f. Provision for changing rate: by changing the gas control
valve setting, the rate may be varied between the
limits given above. The fourth position is the
standard setting.
g« Recoil- buffer liquid ....... 000 cc (0.63gt) of equal parts
of water and glycerine.

b Major stoppages.

a. Broken firing pin ..¢¢¢ees.... This stoppage was cleareda by
installing a spare part, and remedied by iaproving the
heat treatment, shape, and machining during manufacture.
The life was increased from the former figure of 250
rounds to 4000 rounds by changing the shape from a loag
thian point to a nearly conical poiant.

b. Insufficient recoil .,........ This stoppage was cleared by
cleaning, lubricating, and hand-fitting the operating
parts. In the case of submarine guns, the trouble was

never remedied.

5 Safety.

Devices

Q.

A safety mechanism locks the cocking lever of the rear box
of .the casing when the indication is on "SAFETY". . Also, there is an
interlock siechanism at the rear end of the feed box, which autowmati-

‘. cally locks the breech bolt about 2mm rearward of the cocked posi~

tion when the magazine has been emptied.
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frec.utions snould be taken to allow for iire possibility o1 &

‘ by the shipping of a new magzazine.

. Mount.

s and designations.

"his action was traced to wear wiiich caused an improper
lock mechanism, resulting in Tirins being iniviated

Single, twin, and triple mounts were in

1. Type g
Type 96, built 1n numerous models, was the latest; Type 94 and

service. v
Type 95 were built in France. A table of the various models in service
£ollows:
rodel No. of Guns Use Control
1 Single, twin, Surface craft Single is free swinging,
& triple and land bases: twin and triple have
gearing and handwheel
control.
2 Twin & triple Surface craft Similiar to lLiodel 1.
3 Single Surface craft Free swinging.
L Single, twin, Submarines Same as Model 1, how-
& triple ever, single mount can
: ve lowered into sub-
marines by hand.
L Single Submarines Free swinging. llount
mod 1. cannot be lowered
into subaarine.
4 Single Submarines Free swinging. Mount
mod 2: can be lowered intc
submarine from rewmote
station oy mechanical
: drive.
5 - Twin & triple Submarines Manual gear drive.
b 6 Single Land use-on 2 Free swinging.
wheel carriage
8 Single Land use-on 2° Free swinging.
wheel carriage
10 Single Torpedo boats Traverse by body

2. Characteristies.

inside ring; eleva-
tion by manual gear
drive.

Depression and

Train limits
elevation Limits

Weight

Single 185 Kg (407 1D) -102 to+85° None
Twin 1100 Kg (2420 1b) 10 to +859 720° for iodel 2
Triple 1800 Kg (3960 1b)” -10° to-+85 None

3. Armor. Armor was not usually supplied as part of the mount. An
exception is a Ducol steel* shield furnished on some of the multiple
mounts of YAMATO class battleships, but even here the primary purpose
was protection against blast« Splinter shields were provided around
some gun mounts as part of the ship.

*Ducol. Steel - approximately equivalent to U.S. High Tensile Steel.
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L. Disposal,br fired cartridge cases; ?Nﬁ special meaans were provided.
Vihen the cases started to pile up, the crew had to sweep them away.
Ejection was & problem at high elevation and stoyrpages were frequeat.

5. Firing area control.

& Firing cut out: Ian the case uf the power drivea wounts, a cam
arrangesent was used to break the firing circuit.

b. Limit stops: Limit stops viere used to break tne power supply
for the driving motors.

c. Cease firing warning: Telephoaes were provided, but, proved to
be ineffeative.

Power Drive.

1. Degignation and type: The power drive was not designated separately,
‘but as part of the Type 95 iachine Gua Fire Coatrol Arrangenent. The
Ward-Leonard system was used on the mount and received signals from the
Type 95 director (Shageki Sochi).

2. Control: The methods avallable were remote only, or manual only.

3. Characterlstics.

a. Maximum rate of train (all guns firing) - 18°/ second.

b. Maximum rate of elevation (all guns firing) - 129/ second.

c. Quantity of driving motors: 2 separate motors were used; 1 for
the elevation drive and 1 for the train drive, but of the ‘same
design and rating.

d. Rating of driving motors: 1 hp, 220V, 3.6 A, continuous for ao
load, 10 minutes for half load, and 3 minutes for full load.

€. Protection of power drive from water and dirt: The protection
was mediocre. This motor was of the splash proof type. The usual
methods of moisture exclusion by felt and paper gaskets, wiite lead,
and grease packing were practiced.

G. Ammunition Supply.

The ammunition supply equipment was of simple design and of small capac-
ity. Fifteen round magazines were used and wo loading machinery was provided.
Although the cyclic rate was 220 rounds per minute, the swall capacity of the
magazine and the frequent exchanges necessary reauced the numper of rounds
that could be fired. in a minute to about 110.

H. Sights.
The'standard sights used consisted of the following:

1. Le Prieur (commonly call "LPR") mechanical lead computing sight.
2. Open ring sight. ‘ .
3.1 Optlical ring sight (etched glass),

The Le Prieur sight was used extensively on multiple mounts, either with or
without power drives. In the former case, the Le Prieur sight was stanodby
equipment in case the director failed. Because of the complicated coastruction
and the resultant shortage of Le Prieur sights, the policy during the war was
to reserve the majority of them for shipboard manual, multiple wounts on which.
the need was greater. The single open ring type sight was used on single
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mounts and all land base mounts. A few optical ring sights were in service,
but were considersd unsatisfactory.

Employment.
1. Inventer%. The total quantity of 25mm guﬁs and mounts (all types)
manufactured Dy Japan was stated to be 33,000 and 20,000 respectively.

2. Shipboard installations. The wost receat 25mm armament was stated
, to be as follows: -

7 E No. of Assemblies

= 1.

Type of Ship Name Triple | Twin Single
. Battleships YAMATO and MUSASHI INY Noae 30
NAGATC and LUTSU 30 Noae 30
) ISk and HYUGU 40 None 30

YAMASHIRO Class,
FUSO Class, and

Destroyers

KONGO Class 20 6 30

. Aircrart Carriers | SHOKAKU and ZUIKAKU 40 None 30
RYUJO Class and

LAYATAKA Class 20 Hone 30

g First Class 18 None 16

'é Second Class 12 None 10

. L 4 10

General arrancement drawings of the wachine gun armament on vessels
rancing in size from first class cruisers to suicide motorboats are in-
cluded in znclosure (E). Some of these drawings do not represent the
latect arwament, but they were the most recent available at the time of

writing.

3. Ground use.

———
a. - rermanent - Approximately 2500 guns in single, twin, and trigple
mounts were used in this manner.

= ’ D Portaple - Approximately 1u0 guns in single aad twia wouats

were used in this wanner. The single mounts were moved on Lwo wheel
cuarriages, and the twln mbuats on four wheel trucxks. -

uswer of men in crew, and duties of each.

Trpe 0f Lount Men Duties
Triyie, wanual-controlled 9 1 pointer, 1 traimer, 1 sight
setter, and 2 loaders per guad
Twin, wanuul-coutrolled 7 Same as aoQve
Sinile, free swinging =3 1 gun layer, 1 loaaern, and 1

gun captain
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J. Japanese hgnraisél of the Deficiencies of the 25mm Assemblies.

The deficieneies are listed below in the decreasing order of seriousness:

1. The multiple mounts cannot be trained and elevated rapidly enough,
either by power or manual drive.

2, The sight was inadequate for high speed targets.

3. The vibration is excessive, causing a loss of accuracy in fire con-
trol.

4. The capacity of the ammunition supply equipuent is too small, causing
interrupted fire and a greatly reduced operating rute.

5% The muzzla blest is heavy, creating the problea of protection for
persoanel and material.

K. Seized Equ-pment.

Four mounts of each of the three types, coamplete with guns, were shipped
to the U.S.A. from Sasebo Naval Gun Factory, Sasebo Navy Yard, KYUSHU, under
the following NevTechJap Equipment Numbers:

Type NavTechdJap Eguipment No.

25mm, Type 96, Twin A4 MG JE10-3201-0,1,2,3
25mm, Type 96, Triple AA MG JE10-3202~0,1,2,3
25mm, Type 96, Single AA MG JE10-3203-0,1,2,3

A considerable quantity of ammunition of various types, including & pleatiful
supply of  the practice type (inert projectiles) for gun testing, also was
seized and shipped.

Part III - 40wa BOFURS GUN alD LIOUNT

A. History.

The 4O0am 3o0fors gun was adopted by the Japanese Navy after a sample was
made available by the captures of a gun and wount at SINGAPORE in 1942. It was
adopted in the sense that drawings were wade, production svurted, and plaus
made for shipboard installations. However, such installations were not ef-
fected, because operation ot the guns had anot been pertected. Before the
assembly was captured in 1942, the Japanese were interested in the Bofors gusm,
but had little information aooat it other than thuat available in cutalogs.
While the Japanese naval oftjicers were stud"lne machine guns in France durizg
the 1930's, an attempt was made to examine the Bofors, but they were denied
the privilege. Firing trials were coanducted in the spring of 1943 ut the
Torigasakl range of the Yokosuka Naval Arsenal. Lass production (5 to 7 guas
per month) was attained by October 1G644. The guns and mounts were ouilt at
the Yokosuka Naval Arsenal and at the private civiliaa plant, Iitachi Lian-
ufacturing Company, HITACHI. The type of asseubly maanufactured was the U.X.
and U,S.A. Army design, which has a single air-cooled gun in a wmount having
manual elevation and train drives. The major changes in design made oy the
Japanese were: (1) the increase of barrel leazgth Irom 2160mm (65.1") to
24,00mm (94.57"), and (2) the adoption of the Rheinmetall type of flash hider,
which proved to be unsatisfactor. Of the various Japanese persoanel inter-
rogated, Lir. M. KASHIWABARA, an assistant sengineer at the Yokosuka Naval
Arsenal, was found to be most familiar with the Bofors gun.




O-47(N)-¢

B. Description.
1. " Gun barrel.

8. DesSignation ceeecececssscccccaccnccsnvosncncs Type 5 (1945)
D. COOLINE ceeveecesnssssscsscseantsonnonsnac cnercnsnns Air
Ce Total length ccoeecseccencssssscccoscnnncs 2L,00mm (94.5™)
d. Total weilfht ..eeeecosceccsosscssancnacssans 160Kg (234 1b)
e. Rifling details
Bore diameter (land t0 184nd) .eeeeees.. 40mm (1.5757)
TWIiST eesevscscsceascesasss right hand, 1 in 30 cals.
NWODEr OFf SLOOVES seesscotsscassssssossssoassocasan 16
Depth Of ZrOOVES cessesccccseovaccne 0.25mm {0.00¢8")
Length Of rifling esececeecessssscccens 2000mm {78.8")
Internal ballistics
Muzzle velocity: 900 m/s (2950 ft/sec) using a 2.21 1D
projectile. (660 w/s was obtained berore increasing
the powder charge and varrel length).
Bore shape: “stralght
Designed bore pressure: 26 Kg/mm2 (16.50 loag tons /inz)
Charge weight: 30C grams (0.665 1lb) Japanese powder.
: (The powder charge of the captured ampmunition was
280 gramsj).
g Life of DAIT€l sevecesscssensecssoscsnceessccsonse unknown
h. CONSLIUCHION oeceescesccesnssssscesas monobloc vy forging
i. sbtachment to mechanism «e...e... Same as original design
Je lluzzle attachments: Original flash hider'was replaced oy
Rheinmetall design.

'External ballistics.

a. Meximuam range: 10,000 meters (10,900 yards) at approximately
50° elevation.

“b. Maximum ordinate: &ULL weters (8750 yaras) at G0° elevation.

Ce Maximum effective range: 3000 meters (3280 yards). This
low value is attributable to poor fuze design.
,Self-destruction ammuntion was not used.

Mechanism.
‘ S
8. Designatiol w.eseeceecesseecssessscscess Type 5 (year 1943)
b. Principle of operation cececvesceccccccsce Same as original
c. Characteristics
Rate Of FiI'€ eeeveoeesesesessss. 120 shots per minute
Length of recoil +....... 216mm (8.5")
d. Welght eeecsecscssnvocesoascascnvsccnocns 356 Kg (784 1lb)
€. Provision for changing rate: recoil buffer throttling
’ rod adjustment allows an aajustment of £10 shots per
minute from the standard rate.
hig Kajor stoppages - Poor maanufuacturing caused improper
seating of rounds and Jjamming of parts. Starwheels
and extrmctors were frequently mismated.

Hount.

a. Designation .eseesecececesseccsecasees TyDPO 5 (year 1945)
b HUMbEr Of GUNS sseessscsncsccsassocassasssoccescsacncnce 1
Co DIIVE ovcevscosocascanssncansssvscannsanessscessss Qanual
d. Welght .ceseeessecccesoceessassosvarscscs 850 Kg (1870 1b)
€. Depression and elevation limits ... ~-10° to4955°
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f. Train 1iMits eesecesscosssosssessecaasnsaesosscssenss LONE
g. APMOY vooeseosonscessssssanscssscsesonssasancsesesssos NONE

5, Ammunition supply.

8. MELhOQ seveeeeeceseoacaasanssasscasasssncnessnaoasas ClID
b. CAPACILY cvevsocensrtsscocsaansenvsssssanarssansass b rounds
¢, Lubrication of ammuhition ........... Qiling practicea to
: improve extractioca

. 6. Sight. The simple open sight was used.

C. Seized Zquipment. Several 4Omm Bofors assemblies of Japanese menufacture
were sent to the U.S.A. unéer NavTechdap Equipment No. JE21-3200.

Part IV - 4O0mm VICKERS GUN AND MOUNT

\

From the time of its adeption in 1925, until it was declared obsolete in
1935, @ few 4LOmm Vickers machlne guns were imported from Zngland each year.
In 1935, when the Japanese had decided to replace this 40mm gun .with the 254z
Hotchkiss machine gun, there were only about fifty 4Omm assemolies installed
on ships. The total number of 40mm asseamblies in use during Vorld War II1 was
200,

B. Description.

The antiqulty of the models last used by the Japanese makes a thorough
deseription useless and unnecessary; however, for the sake of recogaition, u
few features (characteristics) are given here. a

A. History.

l;v Gun barrel.

e Type G e es 80 00BN GIIERROSIORRIORNRGRBROTIEERE Water-cooled Vickers
b. Over-all 1ength ..eeceescocsvcasassosseasenssses 02 iloches
c. Total welght .ecvcececsencne. teessessssessssscsess 152 1DS
d. TWISt eeceseeceeseecsneee 1 turn in 20 calibers, right hand
€. GIOOVES sevecsesoccsosesnssnssscsseassess 12 0Ff 0,010" depth
f. CREMDOr cseeccesssnccsssccassscecssecssssessss Slight taper
g. Muzzle velocity .ceecssec-osos 1965 fo8. (2 1lb projectile)
h. BOI'E@ ccvccecseasesccsnascsassssssansscsssosasasess Straight
1. Welght OFf CHAPZE coeseecvocasssssosssassccsnsasnsase 90 g0
Jo Expected 1ife scecesssscscescsvosrvsecssareas 15,000 e.s.r.
k. ConStruCtion c.cieesecsscecscosssscsscaseseanssseess LONODLOC
1. AttAcChment eoeeseosssccscosasasvesscnascsnssas flash hider

2. External bailistics.

8. MAXIMUD PANZE eeeceoesceacsccasssss 0200 yards at 50° elev
b. . Maximum ordinate ...coececeevesse.. 4200 yards at 85° elev
c. Maximum effective range esoc.essescscssessscesess 3300 yards

Mechanlism.

8. TYDE coseecaccasssessesesacnccansscssssesss Vickers Recoil
De. LBNZLH cceocacssssessancscevsassso-vessascassssoasse 30457
Ce. _Weight ® OO OG0B OGP0 0L L ENEAISONESOELISLEOIIONSRO NS 600 lDS
d. Rate Of FIPre cecoecaseccacncscnnsnsoesassnassensss 200 SDM
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L. Mount.

8o TYPEO eeseasecseasssassss Vickers desiga of singles aud twins
b, Weight
SINELlE eescsosescsssscosscssssseccscssesacnsnss 1455 1lbs
TWin OCOQ....I‘.0.0.....l.".l..l.l.'.lll'...! 5190 lbs
Travel limits i :
TIBIM octssccvsaoasasssacescsscsesssnssncssss Unlimited
Elevation 909090 0900000020000 RS ss0ssne0sbse -50 t°+85°
d. vorking circle (diameter)
Sinsle l.‘ll.l..l'....ll.l.ﬂl....0.......‘...'.... 126"
. Twin l...'..l.....Cl..."Q.......-0..‘.‘00..-.-0.- 1“2"
€, Brake load (twin) sesececccesccorcccsccccsevsencans 2200 1lbs
f. Controls secessveseecsss all manual, none witn power drives

5. Amounition supply. The rounds were linked into 50-round belts. An
attempt tO use 100-round belts was unsuccessful.

! ,
Part V - 13.2mm HOTCHKISS GUN AND MNCUNT

Historz.“

When in 1935 the Japanese Navy had decided to manufacture machine guas in
order to become independent of roreign countries, the Hotchkiss type of mech- b
anism was most favored by ordnance persoanel. Although tue major problem at
the time was the establishment of facilities for mesnufacturing the 25am.
Hotchkiss, the 13.2mm Hotchkiss, which was chosen to replace the obsolete
12.7mm Vickers, alsc warranted facilities for its manufacture. The production
of the 13.2umm gun by the Tapanese was limited, and the main supply of these
guns had to be imported. The intention was, however, to eventually establish
sufficient facilities to manufacture all the 13.2mm guns to be used by the
Navy. at the end of the war, the production of the 13.2mm machine guns was
1200 per month. -

B. Description.

1. ~Gun barrel.

B¢ TYDE seasecesscsccasssencessssansasesoncncassose Alr-cooled
b. Over-all length e..csceveccscascoscscsscccscccncasance 39.5"
C. Total Welght eeevececsssssescsereassnsveoconennccs 4L3.7 1lbs
d. TWiSE veesecoeevesssesessss 1 turn in 32 calibers, left hand
e. GrOOVES evecesscseoscscssassssaasssscanse & OF 0.006" depth
f. CRAMDED eeosesossscsocsssssasssoastsseacssssssassssssvace tapered
g. luzzle veloCity oceescccceccnn 2600 /s (0.12 1b projectile)
h. BOPE ceosasncsesosasoacssssssssenscesssssonsocsacs straight
i. B0re PreSSUre secececsosssccces 19.00 long tons per sq. in.
Je Vieight Of " ChaAr@e .vveceecscccsssasasscrsnscscnenss 15 grams
k. ittachment to mechanism ...... The barrel is secured to the
sreech mechanism by screw threads for easy installation
and removal. The gas cylinder connections retard toe
rapid exchange of barrels. Two men using a hummer and
a spanner wrench can complete an exchange in five aminutes.
‘1. F1ASH NLAEL eeeecsoceecsanssssesncssesessssssss Sluple cone

sxternsl pallistics.

s a.  WAXLGWL TANZE eseessssessssseonss 0550 yds at 50° elevation
D.  llaXiflWi OPGifate eeeeeesesesossss 4350 yos at §5% elevatioax
C. vaximum effective range eceevececes veeeoe 1050 yds
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3. Mbchanism.

e Type eescesssscsevescseressascacne Hotchkiss gas-operateu
bo Length ooo...o.loldloo.ooc.ooo.-suolllltlooon-nouong.' 16“
C. Vleight 996 ©52806 9800000008 06000e0000080sss000vEsEeS l}85lbs
d. Rate Of fire ececesscecesss 450 spm (adjustable 425 - 4L75)

Mouat.

Be THDE eccocscccsovcsasesoasnsscccsasnsssssesecsss Japanese 93
b. Weight
Single ceees #1l =~ 470 1bs #6 = 249 lbs #7 - 249 lbs
TWIN ceevocncosccsocascovsssnsssassssssssassss GG2 1D8S
QUAGA ceecoevrvseesssssssncsarcorsssasacssssasses 2565 1bs
Travel limits
Train S 0 0 6 & 5 O P OO SO PO OO DO O OGS D OSSP N0 0D e N0 - uﬂlmiteg
Elevation 9920060006000 e0066e68600006000800080 080 S3GCE '+850 -15
Working circle
Single and TWin cececcescoesssvnsccoconassocsances 797

Qllad ® 0 S U P E OO0 0P ILIELBPONICESNEENLILIENIEENINTEIELOISEIDDITSETS 95"

5. Amnunition supply. Lagarines 6f a shape similar to those for the
25mm gans held 30 rounds each,

Part VI - VICKERS 7.7mm GUN 41D LOUNT

A. Higtory:

The importation from England of the Vickers 7.7mm machine gun began in
1925, The few that were bought were installed aboard ships. Io 1930 the
Japanése Navy bought the license to manufacture the Vickers gun, but produc-
tion was small. Five years after acquiring the license, the Navy hed produced
only 200 guns; ammunitics still was being imported. The decision of tie
Japanese Kavy -to produce tno 13.2mm Hotehklss in large quantities relegated
the 7.7mm Vickers to the backgsnund along with the 7.7mm Lewis.

B. Description.

. The general features are given here primarily as aids in recognizing
this gun.

1. Gun barrel.

a. Type ® 06 8 00 8088 8 ECO8 0L CEO S OGSO SO SS TSI OSEIETILIE Water-cool&_ﬁ.
De - Over-all 1lemS5i eceerecccscsossccssonscssoscccsnnsecs . 284"
c. Total weight eecececerecscrassccosnscnacas veese 4 1Ds
d. Twist veescesenexocessess 1 turn in 33 calibers, ieft hana
e Grooves -t.;aoao.nuo--.un-o--eco--.uo-n. 5 of O. (161330 Qeyua
T. ChBMDOLr ceeccovssosasscnscsccsssassssnssssesss SliziiT taper
2. 1{uzzle veloCity eeeeee-s0.s 2440 £/s (0.025 1b projectile)
h. BOPE eeecevesressscsssnseasonssesossssncssccse straight
i. Welght Of cCharge scecoeiccecssesosasssassnseanns a0 ZLELS

External ballistics.

a. Maxiflum TPange e.ceeeeeceeseesss 4400 yards at 509 elevation
b. ~ Maximum ordinate cs.eeesecsscas. 3300 yards at 85° elevatica
c. . Maximum effective ranZe .cecveesesssas 10UC yards
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*3,  iechanism.

8. TYDPE cesesessscasaversssononasnressostncccse Vickers Recoll
b. Y T2 R R R TR LR R R AR AR 11.0"
c. WELgHb caecessescsscoacssssrcssoanvasscsnctonsroce 26.5 1lbs
- 4. Rate Of fire cessecocsascosasscnsccnccnccccccccocnn 9GO0 spm

L. Mount.
a. TYPE eeseoeoveasssessassnsrasveanescns Japanese 92, hiodel F
' Tripod of adjustable neight 12" to 30"
b. Welght Ceesesesecssassssvbascssssenesseasassns e 57.3 lbs
C. Travel limits ’
Truin .0l.‘..loo.n0.00.-.‘0-0..b.l....-ou‘..ll Sﬂliﬂited
ELEvALiON eeeeesssccccassssesssnconsnssss =25 to +85°
do Working Circle (ALamEter) seesosesasenssasceccccconse 78.8"
€. BraKe 1LOHA .ssseassassssaesscsssisscscnscccvesrosa 275 lbs
T, CONLIOL cececescssccssscscocsasvsecnsoncocssse free swinging

5e Ammunition supply. The rounds were used in 100 round belts.
‘ Note: Enclosure (D) describes the Vickers 7.7amm aircraft guo
" , which differs in many details from the water-cooled gua,
but is basically similiar to it.

‘Part VII - LEWIS 7.7mm GUN AND MNOUNT

The 7.7uim Léwls machine gun, first adopted in 1925, was lmported and never
manufactured by the Japanese. ‘In 1935, -the Vickers 7,700 was coansidered suf-
ficiently better because of its light weight and higher cyclic rate to be tie

 substitute for the Lewis. The plan to replace the Lewis with the Vickers of
Japanese manufacture was jnitiated in 1935, but the supplementary plaa to
import Lewls guns was also adopted.  The imported Lewis guns were intenaed TO
offset any shortages during the organization cof facilities for the manufacture
of the Vickers guns.

The Lewis gun used by the Japanese was not different from tne British design,
whieh was also being used by the United States. The insignificance of this
gun in all three countries justifies the omission of data describing its
design and operation. L ‘ :

20
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The Japanese 25mm AA- AT Type 96, Model 2 gun was made in 1942 and bears a Manue-
Tacturer's No. 10423, The nameplate bore the name of Yokosuka Naval Dockyard

and Serial No. Yoko No. 1169, This gun 1s an air cooled, magazine fed, gas :
and blowback operated weapon. It was found dual mounted on an excellently con-
structed antiaircraft mount. Triple mounts are known to exist. The recoil of
“the ¢un is taken up by two hydrospring recoil cylinders mounted on either side

of th3 weapon and fixed to the mount. A separate report will be issued de-
seribing the mount,

This gun was made for naval service, although it was used on a land mount
against ‘aireraft and tanks. This weapon had an excellent parkerized finish
throughout and was very well constructed.

GENERAT, DATA

2.

DESCRIPTION

a.

S Port:

ENCLOSURE (4), contlnued

3

Caliber (25mm) ..iievevieroonncnenennneennas 0.98757%
Length of barrel .......c.oeeeevevvnenn.. ees 59.125m
Length of rifling .....evveveennnceennnnnn,. 52.375"
Noo Of 18NGS tuivaraseeecocnnnocernnnnnnanneenrn, 12
NOe Of BrOOVES 4.ivtveueeeeeceonconsonennennnn. ces. 12
Width Oof 1ands ...cveeeeenconnconnconnnnnnns, 0.109"
Width of grooves DT SR A I
Diameter acroSs groovesS .....eeeeceeoeeen... 1.0045m*
Depth Of GroovesS ..uueceeeeoesecnncoceerenses 0.0G85"
Twist of. lands (uniform) .......... 1 turn per 25.2n
Twist oflands in degress .......... ceseensas 79-301
Thickness of barrel (muzzle end) ............ 0.388n*
Thickness of barrel (breech end) ............ 0.742m*
Tube CONtIUCTION ..ivvvernrrenceseoneceesns. Lionobloe
Length of chamber .......eeceveeene.. censeses 516"
Length of foreing cone cteeeecscssrrranncaass 0,625"
Length of NeCK .ivuivenreirenesecenneennnnnn. 0.969"
Diameter of chamber ........eeeeeeoeeneennn.. 1.641m*
Diameter of chamber tapPersS 0 vsueesoeeeeces.. 1.0625%
Weight of tube, cooling fins, gas

cylinder attachments .....ceeeeveeeenn 88.5 lbs
Diameter of gas port in tube ...eeeeeeve.... . 0.153n*
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Inside diameter at breech end etessesciasenss 2.875M
Outside diameter at breech end .............. 3.625"
Depth of fins at breech end cecesesescsesesas 0.,375"
Inside diameter at muzzle end cecececsssrescas 2,375"
Outside diameter at muzzle end svesseesceneas 3.L257
Depth of fins at muzzle end ....veveveenvnnn. 0.375"
Average thickness of fins esssssesasssssaases 0,375"
Average air space between fins ............. . G.375"
Number of fins
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(L) Diameter of gas port from tube ..... rreeeaan 0.153"*
(2) Diameter of gas port to gas cylinder ......., 0,l53"*
(3) Diameter of relief ports in regulator

NEEALE 3 ..ttt veneroeconsscenenennnn eee O 157M*
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ENCLOSURE (4), continued

(4) Calibration on gas port bracket
(nine giving the maxinum ¢yclic rate) 0,1,2,3, 9

Gas. Cylinder

Diameter of gas cylinder ‘ cees L.5625n%
Diameter of gas cylinder inlet s.ieeeceeseesses Q,235M%
Outside length of gas eylinder ...eeeeeeeeses 5.4375"
Inside depth of gas cylinder ..ceeeeees e 5.125"

General

(1) Overall length of weapon, including

Tlash hideTr seseeeseeesecassscncasenas 7' 6.375"
(2) «Weight of weapon COMPLELE +oewoeo.. ceus 246 1bs
(3) Hodel Of SUN sveuereeeeencesnncneses Type 96. Hodel 2
(4) Date Of MANUTACLUTE «eeeveveraareneencnnsosesess LO42
(5) Rate OFf FiT€ viieeveereeeeeoreseonnocennessss Unknown

agazine and Carrier

( ) Welght of MACAZING ...veeeecances
E g Number of rounds per magazine .......ecceeeevesses 15
(L)

Weight of magazine carrier empty .....c.eeoe.. 21.0 1bs
Number of magazines in carrier ..ccececoes

#(Note: ieasurements msrked with an asterisk were taken with a micrometer)

w
.

LOMENCLATURE (Figures 1(4), 2(a) and 4(4))

Rear buffer housing - {31) Breech lock, right

Rear buffer housing, pin (32) Breech lock connecting link
Rear buffer housing, pin latch Breech lock connecting link pin
Rear buffer discs Slide connecting link pin

Rear buffer plungers Firing pin

Back plate lock plunger Extractor

Back plate lock plunger, spring Extractor spring

Back plate lock plunger, pin Magazine receiver casting

Back plate Magazine receiver casting cover
Sear housing . Magazine latch

Sear actuating arm B llagazine latch assembly mounting pin
Sear actuating arm pivot pin Magazine latch lever

Sear operating arm, cam lagazine latch lever pin

Sear operating arm Magazine latch lever pin key
Sear operating arm cam nuts Bolt holding latch bushing

Sear operating arm cam washers Bolt holding latch

Sear Bolt holding latch plunger

Sear stop pin Bolt holding lateh spring

Sear pivot pin Ejector

Sear spring : Recoil connecting bracket, left
Sear operating arm protector Receoil comnecting bracket, right
Safety selector latch with charzing handle gear box
Driving springs guides Charging handle with nut snd washer
Driving spring guide pins Charging handle segment gear
Driving springs Charging handle pinion gear
Driving spring connectors Charging handle latch

Gas piston slide Charging handle latch spring
Bolt body Charging handle latch pin

Bolt connecting link pin Gear box cover bolts (top)
Breech lock, left Gear box cover nuts
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Destassipgy

_ from the breech end the first section contains 14 fins and is 12 inches
" regulator bracket, and is 3.3125 inches long. The fifth section conbtains

" the diameter between fins at the receiver end is 2.875 inches. At the

-mun gas relief is attained when the arrow on the regulator reads zero,

- C-47(N)-2

BNCLOSURE (4), continued

Gear box cover washers

(76) Gas cylinder connector tubing
Gear box cover studs (bottom) gaskets
Rack drive gear (77) Gas cylinder cover
Stud shaft (78) Tuve
Limit lug (79) Tube lock stud
Gear box cover (80) Cooling fins
Rack gear and slide (81) Flash hider
Rubber cartridge case bumper (82) Open sight
Rubber cartridge case bumper (83) Open sight latch
bushing : : (8L) Receiver
Rubber cartridge case bumper pin (85) Gas port bracket
Gas regulator (86) Gas cylinder bracket
Gas regulator sleeve (87) Magazine housing
Gas regulator sleeve pin (88) Ammunition follower
Gas port cleaning plug (89) Folding leal spring
Gas cylinder connector tubing (90) Spring holding plate
Gas cylinder connector tubing (91) Trollower liwit latech
nuts {92} llagazine cover plate

CONSTRUCTION (Figures 1(A), 2(a), 3(A) and 4(A))

a. - Tube - The tube proper is of monobloc construction, tapering from
the breech to the muzzle end. It contains nine righthand tapered Acme
threads, which fix the tube to the receiver. The thread is 0.1875 inches
thick at the piteh cirele and has a 0.469 inch diameter locking recess.
Cooling fins, cast in sections, are pressed over the tube and are fixed in
place with tapered pins. The fin sections are not uniform in length, i.e.

long. The second section has only &4 fins and contains the gas cylinder
bracket and is 3.125 inches long. The third section contains 11 fins and
is 8.5625 inches long. The fourth section contalns L4, fins and the gas

2 fins and the front sight mount, and is 2 inches long. The fins taper
in dismeter from a maximum at the receiver end tc a minimum at the muzzle
end. The diameter across fins at the receiver end is 3.625 inches and

muzzle end the diameter across fins is 3.125 inches and the diameter be-~
tween fins is 2.375 inches. The average thickness of fins is 0.375 inches
and the pitech of the fins is 0.750 inches.

The end of the tube is machined to receive the flash hider. Sixteen left
hand machine threads fix the flash hider to the barrel. .

The gas cylinder and bracket which are an integral part of the second fin
section have an overall length of 5.4375 inches and an inside depth of
5.125 inches. The diameter of the gas cylinder is 1.5625 inches and the
diameter of the gas inlet is 0.235 inches.

b Gas Port and Gas Regulator - The gas port adjustment bracket located
on the Tourth cooling tin increment has a 0.153 inch diameter gas entTy
port, and a 0.235 inch diameter gas port to gas cylinder. On the front
of the gas bracket are detent calibrations marked from 0 to 9, inclusive,
in units of one. A gas regulator assembly, composed of the gas regulator
and sleeve pinned together with a tapered pin, screws into the gas regu-
lator bracket. The gas regulator is constructed with three 0.157 inch
diameter relief parts located at 120° of each other and in the needle
(seating) end of the gas regulator, and relieves into the 0.4375 inch dis-
charge port in the gas regulator. The relieved gas is discharged toward
the muzzle end of the gun. When adjusting the regulator valve, the maxi-
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ENCLOSURE (A), continued

and therefore the lowest cyclic rate. When the arrow on the regulator
knob points to detent nine, the needle valve is seated, and therefore
there is no gas relief. This will result in a maximum cyelic rate. Re-
lief is attained by the gas escaping through the three relief ports near
the regulator needle base and relieving o atmosphere through the “hollow
center of the gas regulator. The regulator sleeve knob in knurled.

There is a gas port cleaning plug atb the base of the gas port bracket. A

9.5 1ncn long section of tubing connects the gas port with the gas cylin-
der.

C. Flash Hider - A tapered flash hider 14.125 inches long fixes to the
end of the barrel by a length of left hand thread. The end diameter of
this flash hider is 3.0625 1nches, and its effective length is 12.125
inches.

d, Gas Piston Cover - To the rear of thé gas piston bracket, and con-
necting to the base of the receiver, is located the gas pistoun cover, It
is built of 0.625 inch steel and is of stamped and welded construction.

e. Receiver - The receiver is of two piece construction, consisting of
the receiver proper, and the bottom and slide. The two parts interlock
with a "TI" sliding joint, and are riveted in place at the front end.

(1) Bottom and slide -~ The base of the receiver is dove-tailed con-
struction to permlit movement in its mount. It contains a 2 inch
wide by 13.5 inch long ejection slot located 7 inclies back from the
barrel end. MNear the rear end of the ejection slot are two protrud-
ing eves which mount a rubber bumper. This rubber bumper protects
the receiver base from the bru151nv effects. of the ejected shell
cases.- On top of the base are two slides on which the gas piston
slide rides., These slides are 0.375 inches wide by 24.625 inches
long and extend back from the barrel end to the receiver, '

(2} Receiver proper - The receiver proper is a shaped casting which
contains a recess on eilther side for the driving springs. These
recesses are 30.875 inches long, and extend through the length of the
receiver housing. It opens:to the inside. Outside the right spring
cf the receiver proper is the operating rack gear slide which is
shaped to retain the operating rack gear. Near the top of the inside
of the receiver are two bolt slides 23.5625 inches long by 1.03125
inches high by 0.469 inches thick and located on either side of the
receiver. The¥ extend forward from the back plate. On these bvolt
slides, and 163 inches forward from the back plate, is located the
- shaped breechlocL shoes. They are fixed in place by studs 1.5625
inches in diemeter. These studs are staked and fixed in place by
0.3125 inch tapered dowel pins. Immediately ahead of the breech lock
shoes is a shaped break in the bolt slide. This break is 1.250
inches long at the top and 3.500 inches long at the bottom. Integral
with the receiver proper and located on either side immediately out-
side the shoes are two shaped recoil coupling brackets 4.3125 inches
long by 2.875 inches high by 0.4375 inches thick. On top of the re-
ceiver is an opening 11.875 inches long by 3.50 inches wide, shaped

" - to receive the magazine latch assembly. Immediately back of the mag~
azine latch assembly opening and on top of the receiver is a 1.625
inches long by 0.50 inches wide opening shaped to receive the ejectorn
At the top of the receiver are two eyes which retain the 0. 4375
inches pin holding the megazine latch assembly. One and one half
inches to the rear of the ejector slot and on top of the receiver is
‘a 1,125 inch square -slot into wnlch fits the magazine bolt release
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ENCLOSURE (4), continued

Hilkssirien

latch. Threée-fourths of an inch to the rear of the magazine bolt re-
leagse latch and on top of the receiver is the shaped trigger safety
guide recess and three detent recesses for selective firing positions.
On top and to the left rear of the receiver are located the trigger

- cam stud, safety lever stud, and the trigger arm stud. Nuts and
cotter pins lock the former and latter in place.

At the rear of the receiver is a shaped opening into which fits the
back plate. A 1.0625 inch pin through the side of the receiver holds
the back plate in place. The tube end cf the receiver is threaded to
receive the tube, and a tube lock stud fixes the tube in place. The
ejector is a shaped piece in the top rear of the receiver and oper=-

" N ates in the ejector recess in the top of the bolt.

The overall dimensioms of the receiver are 31.125 inches long by
5.875 inches wide by 6.75 inches high; total weight is 73 lbs.

Receiver Group

(1) Recoil connecting bracket - The recoil connecting "T" track is
on the side of the receiver proper. Attached and braced to the out-
gide of the bracket is a connecting eye which fits into a 0.8125 inch
hole drilled into it. The eye accomodates the recoil piston rod con-
nector pin. The casting is 6 inches long by 2.25 inches wide by 2.75
inches high. This recoil connecting bracket is mounted on the oppo-
site side of the charging handle.

- (2} Charging rack gear - The charging rack gear fits into a "IV
track on the right tottom side of the receiver. At the front inside
end of the charging rack gear is the gas piston slide engaging lug.
The recess on the inside is solely to lighten the piece. The charg-
ing rack gear overall dimensions are 17.75 inches long by 0.75
inches wide by 1.313 inches high, and it has 27 teeth. Length of
gear is 13.25 inches. :

{3} Recoil connecting bracket and charging handle gear box: - The
recoil connecting bracket is the same as one designed above except
for being opposite hand and being integral with the charging handle
gear box. On the outside of the casting and located at the top
center of the recoil connecting bracket is a bracket which accomo-
dates the magazine latch assembly pin. The dimensions of the gear
box are 8.50 inches long by 5.375 inches wide by 0.875 inches deep.
At the front end of the gear box is a recess 4.875 inches wide by
. 4.875 inches long by 0.375 inches deep. This recess accomodates the
rack drive gear and has 27 teeth. Attached to this rack drive gear
is a fixed charging handle pinion gear having 12 teeth. These two
gears are retained in the gear box by a stud shaft 0.875 inches in
diameter and 1.563 inches long. A second stud spacer 0.875 inches
long by 0.875 inches in diameter seats at the rear center end of the
gear box and alsc limits the movement of the segment zear. The
cher sing hancle segment gear has a square hole to receive the
square shaft of the charging handle. This segment gear hes 13
teeth which mesh with the charging handle pinion gear. Its zovemeat
is limited by the 1limit lug, and it rests ou a brass flangea
bushing bearing.
= : On top of this gear case anhd assembly sits the gear case cover, which
is fixed in place by the spacer studs and is held together by two
-0.375 inches by 0.813 inch counter sunk cap screws, and two 0.375
inch by 1.50 inch and 1.938 inch countersunk bolts with nuts.
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The charging handle is 17.5 inches long with a hand grip at its ernd,
a recess at about its center to recelve the charging handle plunger
latch, and & square shaft which £its into the hole in the segment

gear. This handle fits into the rear center hole in the gear case,
is held in place with a washer and nut, and is locked with a cotter

pin.

g. Bolt Group

(1) Gas piston slide - The gas piston and gas piston slide are one
piece that has an overall length of 26.25 inches. The length of the
gas piston, including piston rod, is 4.5 inches; the diameter of the
piston is 1.594 inches. The piston 1is constructed with two 0.5625
grooves to provide a seal for the gas pressure. The center of the
gas piston slide has an ejector glot corresponding with the ejector
slot in the bottom of the receiver. Integral with the slide and
attached to the sides of the gas piston slide are the driving spring
stops, which fit into the driving spring recesses in the sides of
the receiver. On top of the slide and located immediately to the
rear of the ejection slot is a bolt 1limit lug. The opening Just be-
hind the bolt limit lug serves only to lighten the construction.
- Tmmediately behind this opening is a shaped bolt connecting link

. recess. Through this section of the gas piston slide is a hole pro-
vided for a 0.4375 inch pin which fixes the bolt connector link to
the slide. In the bottom of the bolt connector link recess 1is
located the sear engaging insert. The top surface of the gas piston
slide betWween the bolt 1limit lug and the firing pin securing bracket
provides a breech lock cammed surface. At the rear of the gas pis~
ton slide iz located the firing pin securing bracket.

(2) Firing pin - The firing pin is n"T® ghaped, 7.125 inches long
and 0.3125 inches in diasmeter, and is held in place by the firing
pin securing bracket located on the top rear end of the gas piston
slide. This pin is provided with L grooves.

(3) Breech lock connecting link -~ The breech lock connecting link
is 3.3125 inches long by 1 inch wide by 1 inch deep, and contalns a
lightening hole in its center. At the bottom end of the link is a
0.531 inch by 0.469 inch oval hole for the slide-connecting link pin.
At the opposite end of the bolt connecting link is a 0.469 inch hole
provided for the breech lock connecting pin. The breech lock con-
necting pin is 3.125 inches long by 0.469 inches in diameter.

(4) Breech lock -~ The breech lock consists of two matched and shaped
sections with overall dimensions of 4.25 inches long by 1.75 inches
wide by 1.25 inches thick. Each piece contains a 0.469 inch hole at
the rear for the breech lock connecting pin. At the front emd of
the breech lock section is a 0.406 inch hole provided for a bolt con-

necting link pin.

(5) Bolt - Located on top. of the shaped bolt casting is the ejector
recess running the full length of the bolt. Just under the ejector
recess is the firing pin guide hole extending through to the face of
the bolt. At approximately the center of the bolt is the breech
loek connector, through which is a 0.406 inch hole where the breech
lock connector pin fixes the bolt to the breech lock. The face of
the bolt is recessed 0.1875 inches at the bottom vhere the extractor
is located. Behind this extractor is the extractor spring. This
spring has 2,06 inches free length and 0.375 inch dismeter coils,
constructed from 0.094 inch wire. There are 15 turns. The overall
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dimensions of the bolt are 6.875 inches long by 3.125 inches wide by
3.063 inches in height. 'The weight of the bolt group is 27.5 1lbs.

Driving Spring Assemblies - The driving spring assemblies consist of

four springs, two belng used on each side. These are connected by a
spring connector in the center. The spring connector is 4 inches long by
0.5625 inches in diameter, with a 0.125 inch wide flange in the center.
Each set of springs has 79 and 73 turns, respectively, with free lengths
of 23 inches and 21.25 inches. The diamebter of the coil is 0.75 inches
and it is constructed from 0.094 inch wire.

i.

Back Plate Group

(1) Back plate - The overall dimensions of the back plate, including
handles, is 7.75 inches wide by 6 inches long by 0.4375 inches thick.
Near the top of the back plate is a 0.50 inch hole for the back plate
lock plunger. On the front of the piece are two driving spring con-
nectors to which are attached (with pins) the 14.5 inch long driving
spring guides. The front side is also provided with two "T" tracks
to which is fixed the rear buffer housing.

(2) Rear buffer housing -~ Oversall dimensions of the rear buffer
housing are 6.5 inches long by 3.125 inches wide by 5.75 inches high,
This housing contains the back plate latch (spring and plunger), snd
it is shaped to fit the "T" tracks in the front of the back plate.
Near the bottom of the rear buffer housing are two shaped recesses
provided for the two rear buffer guides. Through the 1.063 inch hole
in the center of the housing, a rear buffer housing pin fixes same in
place., This pin is 4.75 inches long by 1.063 inches in diameter and
contains a spring loaded latch on one end. It holds the rear buffer
housing in place in the receiver. A shaped recess in the back buffer
housing accomodates the sear actuating arm. 4 0.219 inch hole near
the bottom of the rear buffer housing retalns a pivot pin for the
sear actuating arm and also acts as a guide pin for the sear housinsg.
The top of the rear buffer housing is grooved to accomodate the sear
actuating arm protector.

{3) Rear buffer discs and plungers - The plungers are 3.125 inches
long by 0.25 inches in diemeter with a head on one end. Eleven sets
of 4 lenticular stesl washers per set alternate on the plunger to
provide the buffer action to the bolt assembly on recoil. The out-
side diameter of these washers is 0.75 inches with a thickness of
0.031 inches.

(4) Sear housing - The sear housing is a machine casting which re-
cesses into the bottom of the rear buffer housing and hauses the sear
and sear spring assembly. Near the front end of this casting is a
0.375 inch hole which accomodates the sear pivot pin. There is also
a 0.25 inch hole through which fits the sear stop pin. A 0.625 inch
by 0.250 inch slot accomodates a sear actuating arm pivot pin which
acts as a guide for the sear housing. Two rear buffer plunger guides
are set in two protruding eyes on the cutside of the sear housing.

(5) Sear - The sear is 4.25 inches long by 1 inch wide by 0.5688
inches thick. Near the front end it has a 0.156 inches deep engaging
noteh, a 0,375 inch hole which accomodates the sear pivot pin about
which the sear actuates, and a recess for the sear spring. The
length of the sear plvot pin is 1.594 inches. The free length of the
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ENCLOSURE™ (A), continued R

sear spring is 1.875 inches, outside djiemeter 0.5 inches, size of

wire 0.063 inches, and it has 14 turns.

(6} Sear actuating arm ~ The sear actuating arm is approximately 6.5
inches long by L inch wide and tapers from the sear actuating arm pim
hole to the end. The sear actuating arm pin hole is 0.25 inches in

diameter. ;

Sear Operating Mechanism

(1) Sear cperating arm - The sear operating arm is a V-shaped piece
with @ rolier on its Iree end and a 0,563 inch hole which mounts on

the sear operating arm stud, and a 0.313 inch hole which accomodates
a pin that attaches the sear operating arm to the sear cperating arm

cam.

(2) Sear operating arm cam = The sear operating arm cam 1s a shaped
piece which has a 0.562 inch hole at one end, and mounts on a sear
operating arm cam stud. The back end of the sear operating arm cam
attaches to the sear operating arm by a pin which rides in a slotted
hole reasuring 0.156 inches wide by 0.75 inches long.

Trigeer Safety Selector Latch Assembly - The trigger safety latch as-
oF The semi-automavic arm and the selector arm. The

ther at about the center of the semi-gutomatic arm and
ted on the top of the receiver with the semi-automatic

arm stud. The selector arm is v-shaped with a spring loaded knob at its
base. This spring loaded knob and pin drop into detents in the top ou the

receiver, giving either safe, Or semi-automatic operation.

l‘

”Magazine Lateh Assembly

(1) General - The magazine receiver casting has overall dimensions
.of 15.5 inches long by L .25 inches wide by 4 inches wide at the for-
ward end. It is shaped to recelve the magazine., At the front end
is an integral locking lug, and it 1s shaped at the rear end to re-
‘ceive the magazine latch assembly pin. & cover fits on top of this
magazine casting and ig held in place by an axis pin. Hinge plates
are spot welded to the side of this casting and on top of the cover.
Closed and open positions of the cover are maintained by two leaf
.springs. At the rear of the magazine latch =3sembly is located the
magazine release mechanism comprising:

(a) Magazine latch lever - The nagazine latch lever is held in
place by the magazine latch lever pin. This magazine latch
lever rests against the face of the mnagazine latch. |

(b) lagazine lateh - The magazine latch is a shaped piece that
rests in the rear of the magazine receiver, its position being
determined by the magazine bolt holding spring and plunger.

(¢) Hagazine bolt holding latch - The magazine bolt holding
latch Tits into the rear of the magazine and is held in place
by the magazine bolt holding latch bushing. The lever arm main-
. tains its position hy pressure applied by the magazine Dbolt
= nolding spring and the plunger, which acts against the face of
‘ the lever. On the bottowm rear end is the bolt engaging lug.
i 4t the front end is a spring loaded plunger wiich aclds tze bolt
* cizaging lug down S0 uiat it will engage the bolt when the paga-
wine is removed from the gun. Upon asserbly of the gun tae
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magazine latch is held in place by the magazine luacch assenbly
mounting pin, which has an extended lock spring.

m. Front Sight - The front sight is of the open type and dovetails into
its mount located at the top and between the front two cooling fins. A
spring loaded arm fixes the lower end of the sight into a recess in the
mount, thus holding the sight fixed in its mount.

n. Magazine - The magazine housing is of stmmped and welded construc-
tion and has the following dimensions: 17 incites by 10.5 inches by 3.75
inches in depth. In its sides are four 3.5 inch diemeter inspection
holes which also serve to lighten the construction. The magazine housing
is press formed from 0.085 inch thick sheet iron. Four lugs are welded
to the sides of the magazine housing to seat the magazine into the maga-
zine receiver.- At the feed end of the magazine is located g shaped ammu-
nition follower which has attached to one end a magazine follower linit
latch. To this shaped ammunition follower is a fixed a folding leaf
spring. To the other end of the folding leaf spring is attached a spring
holding plate which is held in place by the 0.121 inch thick rugazine
cover plate. A fixing lug in the spring holding plate lc.ks the cover
plate in place. The magazine holds 15 rounds when fillea, and its enpty
weight is 14 pounds. : ‘

0. Magazine Carrier - The magazine carrying case is 17.25 inches high,
12,5 inches wide, and 9.25 inches deep. It is constructed from 0.042
inch thick sheet metal and lined with 5/16 inch lumber. The carrying
case contains wood separating strips, and has a capacity of two magazines.

-Two 1.5 inch wide leather strips are riveted to the top to act as maga-

zine protectors A self tightening latch locks the cover in nlace when
in a closed position. Two handles are riveted to the side of the carry-
ing case. - The weight of this carrying case (empty) is 21 pounrds and its

finish is navy grey. ‘

DISASSEMBLY AND ASSEMBLY (Figures 1(A) and 2(4))

The following disassembly covers the left gun. Sliguc changes ..ill be neces-
sary for the right gun.

‘a. - Field Stripping

(1) T remove the back plate (9) and rear buffer housing (1),

, depress the rear buffer housing pin latch (3) to the right. Drive
out the rear buffer housing pin ). Caution must be used in remov-
ing this pin, as the driving springs are compressed with consider-
able tension against the back plate.

{2) Remove back plate (9) to the rear and withdraw with driving
spring guides (23).

(3) Pull the charging lever (52) to the rear.

(4) » .ove the driving springs (25) and driving spring connectors

Al oe

{(5) 8'ide the bolt group out the rear of the receiver (&4).
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b. Detailed Disassembly of Groups

(1)

Back plate group

%a) To remove the back plate (9) from the Tear bulier nousing
1), depress the back plate lock nlunger (6), and slide the
back plate (9) up from the buffer housing (1).

(b) To remove the driving spring guldes (23) from the back
plate (9), drift out the driving spring guide pins (24).

(¢) To remove the back plate spring (7) and lock »lunger (6},
drive out the back plate lock plunger pin(8).

(d) To remove the sear housing (10) and the seur actuating arw

(11), drive out the sear actuating arm pivot pin (12) to the
left, ‘

(e) Slide,the sear housing (L0) out to the rear of the rear
buffer housing (1).

%fg Remove the rear buffer disc (4) and rear buffer plungers
5)

(g) To remove the sear assembly from the sear housing (10),
depress the sear (17) and drive out the sear stop pin (18),

release the sear (17)( and Arift out the sear vivot »in (19).

Then remove the sear (17) and the sear spring {20},

{h) To remove the sear operating arm protector (21) from the
top of the rear buffer housing (1), slide the sear operating
arm protector (21) to the rear and left.

(i) To remove the driving springs (25) from the driving spring
connectors (26), -slide the springs (25) off the connectors (26).

Bolt group

(a) To remove the bolt (28) from the gas piston slide (27),
drift out the slide conmnecting link pin (34), raise the connect-
ing link (32) and the bolt (28) from the gas piston slide (27),
and slide forward off the firing pin (35).

(b) To remove the firing pin (35) from the gas piston slide
(27), raise pin up and slide to the left.

(¢) To remove the breech lock connecting link (32) from the
breech locks (30) and (31), drift out the breech lock connect-
ing link pin (33).

(d) To remove the breech lock (30) and (31) from the bolt body
(29), drift out the bolt comnecting link pin (29).

(e) To remove the extractor (36) and extractor spring (37),
compréss the extractor spring (37) located in the bottom of the
bolt (28) and pry the spring (37) from its recess. Lift out
the spring (37? and the extractor (36).
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Receliver group General

(a) To remove the magazine latch assembly, raise the magazine
latch assembly mounting pin spring (41) to a vertical positioen
and pull out.

(b) Lift off the magezine latch assenbdly.

Detailed disassembly of magazine latch  seubly

(a) To remove the‘magazine latch lever (42), drift out the
magazine latch lever pin (43).

(b) Drift out the magazine bolt holding latch bushing (45) to

“the right, and slide the magazine bolt holding latch {46) to

the rear. Pull out the mugazine bolt holding latch plunger (47)
and spring (48), and slide the magazine lateh ( ) out in the
forward direction.

(c¢) Remove the magazine receiver cuut ; cuver (39) by driving
out the axis pin.

(a) Remove the left recoil connecting bruci.et (50) by driving
upwards.

{e) Remove the right recoil connecting bracket und charging
handle gear box (51) by driving upwards.

(f) - To remove the charging handle {(52) from the gear box (51},
pull out cotter pin and unscrew the charging lever holding nut.
Remove washer located on the back side of the gear box (51).
Slide out the charging handle (52).

(g) Remove the four cover holding bolts (58 and 61) and lift
off the gear box cover (65).

(h) Remove the chargir'; handle segment gear (53), charging
lever pinion gear (»4), rack drive gear (62), and also the stud
shaft %63) and limit lug (6L4).

Note: In assembling these gears, the gear markings wmust
correspond.

(i) Move the rack gear slide (66) to rear recesses in track
and 1ift off receiver (84).

(j) To remove the rubber cartridge case bumper (67), remove
the rubber cartridge case bumper cotter pin, withdraw pin (69)
1ift off the cartridge case rubber bumper (67) and bushing (685.

(k) To remove the ejector (49), drive forward.

(1) To remove the sear operat.ng arm (1l4) and sear operating

arm cam (13), pull the cotter pins and take off the nuts (135)
and washers (16). i :

(m) To remove the safety selector latch (22), pull to the
safety mark on receiver (84) and pry up.
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(5) Miscellaneous group

(a) To remove the gas regulator (70), unscrew counterclockwise
to move the sleeve %71) from the gas regulator (70), drift out
the gas regulator sleeve pin (72}. -

(b) TUnserew the gas port cleaning plug (73).

(c) To remove the gas cylinder connector tubing (74), unsorew
the couping nuts (75) and remove the gaskets (76).

(d}) To remove the sight (82), depress the sight latch (83) and
tap sideways.

‘(e) To remove the tube (78), remove the tube lock stud (79)
and unscrew the tube counterclockwise.

(f) Remove flash hider (81) clockwise (lefthand thread).
(g) Remove the gas cylinder cover (77).

{({h) To remove the cooling fins (80), drill out the lock pins
and remove the sections.

(To assemble this weapon, proceed in the inverse operation)
OPERATION

a. General - To operate the gun, place the safety selector latch in safe
position (red). Retract the charging handle all the way to the rear until
the sear engages. Move the charging handle forward to its locked posi-
tion. Place ldaded magazine in the magazine receiver. Press the magazine
down until the magazine latch engages, and the magazine bolt holding latch
releases.

Note
(1) The bolt does not go forward until the sear is released.

(2) 1In the event no magazine is in the magazine receiver, the maga-
zine bolt holding latch must be raised to release the bnlt.

Liove the safety selector lateh to the desired automatic or semi-automatlic
posit%on (second detent being -utomatic and the third being semi-auto-
matic}. .

" b. Gycle of Operation (manual cperation) - As the charging handle is
pulled to the rear, the charging handle segment gear rotates the charging
handle pinion whlch operates the rack drive gear, which in turn operates
the rack gear and slide. The piston slide engaging lug located on the
front end of the slide engages a lug on the gas piston slide. 4is the gas
piston slide starts to tne rear, it operates the breech lock connecting
link. As the slide moves toc the rear, unlocking of the breech lock com~
meances at abouu 0.391 inches. At thls period the bolt remains staulonary.
The gas piston clide, moving to the rear, withdraws the firing pin from
the face of the uolt; at about 1.563 inches unlocking is couvleted and
the gas piston and bolt are moving to the rear, compressing the erVln
spring As thé gas piston slide reaches its rear position, the magazine
bolt holdlng latch, being held down by the magazine latch bolt holding
spring and plunver, engages its recess on the top of the bolt. At this
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time the sear is cammed down and engages the sear engaging lug on the
bottom of the gas piston slide. The bolt has moved to the rear 10.844
inches. .

A loaded magazine is inserted lnto the magazine receiver casting, and as
the magazine is pushed down, it contacts the magazine bolt holding latch
compressing the magazine bolt holding lateh spring, tihereby releasing the
nmagazine bolt holding lateh from the bolt, and engaging the magazine latech
with the magazine.

C. Complete Cycle of Operation - As the sear operating arm cam roller
contacts the sear operating arm cam, it forces the sear operating arm cam
over, operating the sear operating arm. The sear operating arm being
pivoted on the sear operating arm stud, the sear operating srm roller con-
tacts the sear actuating arm pivot pin, and moves to the rear. The bottom
of the sear actuating arm contacting the rear of the sear forces the rear
end of the sear upjand compresses the sear spring. The sear, held in the
center by the sear pivot pin, is forced down, releasing the bolt assembly.
As the bolt assembly is released it is driven forward by the driving
springs. The top of the bolt strips a round from the magazine; the bolt
proceeds forward with the round held in the face of tho bolt by the ex-
tractor, and chambers the round. When the round is chambered, the forward
movement of the bolt stops and the gas piston slide continues forward
1.953 inches, operating the breech lock connecting link, which forces the
breech lock up into its recesses in the bolt slides., At the same time it
forces the firing pin forward through the face of the bolt, firing the
round.

The projectile proceeds through the barrel for about 27 inches where i}
passes the gas port; the gas enters the port and proceeds through the gas
connector tubing into the gas cylinder, forcing the gas piston and gas
piston slide to the rear. As the gas piston slide moves to the rsar
approximately 0.391 inches, unlocking commences and the gas piston slide
moves rearward. Unlocking is completed at about 1.563 inches. The bolt
being unlocked, below back pressure aids in recoil of the boly assembly.
As the bolt assembly moves to the rear and compresses the the driving
springs, at about 9.625 inches the rear end of the cartridge case contacts
the ejector, forcing the front end of the cartridge case dov.1i t..rough the
"ejection slot in the bottom of the receiver., The bolt and slide assem-
hlies proceed to the rear, where the gas piston slide strikes the rear
*affer plungers, compressing the rear buffer discs. This completes one
complete cycle.

Note: On semi~automatic fire, the sear would again engage the polt assem~
bly and hold it to the rear. On automatic fire, the bolt assembly
would proceed forward on another cycle of operation.

AVMUNITION

a, Ammunition Carrie.. (Figure 4(A)) - The ammunition carrier, Figure
h(A), is painted grey and holds two magazine. Its cover locks with a
tightening latch, The carrier is 17.25 inches high by 12.5 inches wide by
9.25 inches deep and contains a handle on either end for carrying. The
carrier is constructed of metal with a wood lining and wood spacers. ’

L. Magazines (Figure 4(A)) - The magazines measure approximately 17
inches in height by 10.5 inches in width by 3.25 inches in depth. They
have a capaclty of 15 rounds and are shaped as a segment of a circle.
They have a very heavy parkerized finish.
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i
Coe Ammunition - The only types of awunition thus far known to he 4
in this gun are high explosive and high grxplosive with tracer. 7 sa.
packed, these rounds are fitted with a plastic nose plug which £ ws in-
to the fuze cavity. When the amsunition is prepared for use, the nose is
reroved (in the Tield) and the separately-pucked fuzes screwed into place.
These: fuzes are of the point-detonating insluntaneous, supersensitive
type. :

d. Color karkings of Projectiles

(1) High explosive: Orange body.
{2) High explosive with tracer: lMaroon body; 3mm green band at ne :.

The high explosive projectile 1s loaded with a bursting charge of
13.2 grams of presced tetryl. Weight with fuze is 243.2 grams.

The high expl: "ive projectile, with tracer, contains an 11.3 gram
bursting chex of the following composition:

PLT. 812 Mt 7 iMDUTE) seessesevsenssss 65.8%
Mmin‘m PUW 2T ecsesrocsscscessnrscssasnsscce 3[4—.2’}/;

The cavity within tl:c p:ojectile is divided into two sections by a
metal septum. Thc lover Savity, 32mm deep, opens into the cartridge
.ecase and contains ¢.2 ;oo 0 of tracer composition, analyzed as:

SOAIUM MILTALE eever- cose-ts seasannansss 15.0%
Metallic magnesSiul e.ece - -ssoseeccssscscns 19.75%
Barium. peroXide ..ceeeecsesesesrossancacnse 58 .0%
Asphaltic material ..i.ecessccccscrconasnns 5.6%

Weight of the‘pfojectile, with fuze, is 250.7 grams.

An unusual feature of both projectiles is the fact that they have
two rotating bands, the forward band being slightly smaller in dj-
ameter tham the rear band. The forward band acts also as the bou 'e=-
let., It is believed that the purpose of this design is to reduce
wear on the lands near the chamber.

The cartridge case is of the rimless type, made of drawn brass, is
bottle-necked, and has a deep extracting groove at the base. The
primer is held by an annular crimp, and the neck of the cartridge
case is crimped around the rear rotating band of the projectile.

The propelling charge consist of 102 grams of single perforated
graphited grains loosely loaded into the case. Grains are 2mm in di-
ameter, and vary in length from 2.5mm to L4.5mm. The perforation is
0.5mm in diemeter. Analysis of propellant 1s:

Nitrocellulose (graphite coated) «eeeoeee. 95.6%
DinitTOLOLUGINE svevevsarscossossssovensssss 2:8%
Centralite (diethyldiphynluTea) seeessesees L.6%

The complete round of high explosive apmunition weighs 678.7 grams:
high explosive with tracer, 686.2 grams. .

(Data on ammunition was obtained from Report R-12, prepared by the
U.S. Navy Mobile Explosives Investigation Unit No. 1. Chemical ana-
lyses were performed by the 42nd Chemical Laboratory Co., APO 923).
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8. JAPANESE CHARACTERS TRANSLATED
a. Name Plate on Buffer Plate

(1) Yoko No. 1169

(2) Yokosuka Naval Dockyard

(3) Left gun i
(4) Type 96 25mm lMachine Gun
(5) Model 2 \
(6) Date 1942

(7) Manufacturers No. 10423

Markings on Top of Receiver (firing regulation)

(1) Single

(2) Continuous

(3) Safety (marked in red)
Flash Hider

{1) Release

Base Fin-Breech End
(1) Release

Below Magazine Bracket Mounting,Pﬁn

(1) Release
9.  COMMENTS

The weapon is well constructed, though the machining tolerances are not close.,
It has a very heavy parkerized finish throughout and possesses markings indi-
cating it was designed and constructed for naval service. It is said to be a
very effectlive gun against U.S. airerart. These guns are known to be used in
dual and triple mountings. Any one or all of the individual guns may be oper-
ated separately or simmltaneously, as each gun functions independently.

A conslderable number of these weapons have been found in this theater, princi-
pally on air strips.

10. PHOTOGRAPHS

Complete Gun Disassembly Figure 1(A)

Complete Gun Disassembly
Showing Additional Views Figure 2(4A)

Plah, Rear and Front Views
of the Assembled Gun Figure 3(A)
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- d. Magazine Disassembled, Assembled
2 : and Carrying Case !

Photographs were made by U.8. Army Signal Corps Unit, APO 923.

Report‘by Lt. Jack J. Kriz, T/3 Glenn E. Peterson, and Sgt. C. §. Kusni- in
erek. : .

Figure 4(A)

Figure 1(4)
COMPLETE GUN LISASSEMBLY
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1. DESCRIPTION

e This Japanese 25mm gun dual mount was designed for navel service. However, 1%
N was adapted to a ground stand for protectlon against alrcraft, and as such, is

S ‘ principally used around air strips, The mount is generally found elevated on
a stand which 1s set on & flat solid foundation, usually a concrete pad. When
using open sights as shown 1n the accompanying photographs, Figures 1(B) and
2(B), at least four men are required to operate this gun assembly and mount.
Two mer load and handle the ammunition, the third handles the traversing mech-
anism, and the fourth operator undoubtedly directs the operations, handles the
elevating mechanism, and fires the guns with his foot controls. The fourth
operator mey, if he so chooses, alsc operate the traversing mechanism, A&
crank and handle is provided for this purpose.

Two 25mm AA-AT Type 96, Model 2 guns, described in Ordnance Intelligence Sec=- -
tion Report No. 34 issued by this office, are mounted in a cradle and fixed by :
pins to four hydro-spring recoll cylinders which are also mounted in the cra-
dle. The cradle is held in the mount by two trunnions, about which elevating
action takes place. A segment gear at the bottom of the carriage fixes the
position of the weapons and the cradle in elevation anywhere between limits of
- 10 degrees to 4+ 80 degrees. It receives its position from a worm which in
turn receives 1ts movement from the elevating handwhesl through & train of
gears and shafts.

g f E Open sights are mounted at the end of two arms (right and left) which in turnm
are attached to the cradle casting.

To the mount proper is attached the gearlng and elevating drive, the travers-
ing mechanism and drive with its gearing and power transmission, pedestals,
firing control and 1ts linkage, seats for the operators, equilibrators with
its linkege, and connections to a remote fire control.

The treaversing mechanism is motivated from the top of the pedestals through =
serles of gears and shafting to a worm which imparts the movement to the worm
wheel fixed to the mount base. This action traverses the mount through 360°,

Firing of the weapons is performed by the gunner, No. 1 man (left side), who
also controls elevation and may control traverse, This operation is performed
by pressing down on foot pedals which operate through a linkage to the firing
mechanism. Each pedal individually operates a gun; 1.e., the left pedal oper-
ates tne left gun and the right pedal operates the right gun.

The operator’s seats are constructed of metal with adjustments provided for
the comfort of the operators.

Two spring type equilibra%ors are mounted on the rear of the mount to assist
in ease of elevation and depression of the cradle and weapons. Additional
gearing on this mount connects to the remote control.

2. DATA
a. Recoil System (Figure S(B))

{1) Recoil eylinder length cesscoesscecccssassssee 16,9387
Recoil cylinder diameter 000086000003 06000000e00s0e 2.625"



0Q-47(N)-2

DECLASSIFIED e

ENCLOSURE (B), continued

Throttling rod (measurements from threaded head)

Length Diameter
At head 0.498"
Maximum dismeter of- 6.,375" 0.,66L"
taper :
Taper | 0;250" 0.548"
Rod Txtension 2.063" O 74"
Rod extension to end 0.188" 0.330"
Total length from head

Plunger rod

Length Diameter
Tit | 0,250" - 0.398"
Threaded section 1,500" Q,782n
Small’diaﬁeter of rod 11,2507 0.866"
Larger diameter of rod 5.875" 0.955" to

. taper 1.030"

Plunger . ‘ 0.875" 1,875"
Overall length o 19.750"
Diameter of ports in L at
plunger (located at 90°) . 325"

Type of PaCKing Grtesseec000 0000000008 Cotton and flax
Recoil fluid

Speéific graVitY 6.000000C000060688000C3808000000600 1.12
Viscosity at 2600 CC 0006008 EGSOOSEIECOROEGCEORTEES 0002h Poise
To ].itmus ....".'/;......o....‘.........'...0.’... Acid
Water S 000N OPPROGSENINOGCORQRQERCEOETBSDQ l].9-8% by wt. 55% by Vol.
Glycerine FE X R N NN NN N A A ) h8.3% by wt. h5% by vol.
Residue (principally iron saltsS) seseecossscccscs 1e9%

(Chemical analysis by 42nd Chemical Laboratory Co, APO 923},

«

Equilibrator (Figure 7(B))

S~

—
wmE W
U e e

Equilibrator tube length escse0essecrsenesoeeae 19.50 "

diameter outsSide ceccecsescse 2456 M

inside 92 89590000 C 0 e R 2‘188"

Length of chain and attached 1link ...eceevevee 23.75
Length of plunger rod center line

Of 11nk Pin ...'og,oouonaooooo.c.aoo-ooaoa 21.75 n

Diameter of plunger TOd ecesseecasscscccsscsoscs 0.789"

Spring compressed length sceeccececccccececnee 18.813n

N
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Spring free 16nghth eceecoscecescscsoscscosses 23,375"
Spring pitCh OOBDQDCCCCQO.Q....0....00.0.....0 00667"
Spring diameter Of Wire 000 eessrsesee0s e 01319"
Lengtil of shoulder S1e68Ve cececessceasscccaces La375M
Outer diameter shoulder S1e6VE .c.sssececascesss 1,250"
Inner diameter shoulder sS166VE s.ceccesecscsses 0,7507
Outer dlameter Of COLlIATY .cseeecesseccoccsanss 2.000"
Quter diameter of neck #000000800808880essbbee 10375"
Length Of 516€VEe sceecscsscscecessosccescaseses 3.875™
Length Of Collar 9 0960 LELA0OOCEOE O8O OGS OO0 CCSIEOSEDS 0.188"
Length or neCK P8 00850 0B O0BDOICHOELIROTIERTLEEIEPSEIPOCESETILIDN 00313"
Outer diameter of bottom 516€Ve scececereeasss 1,2507
Inner diameter of DOGtOM S1€6VE ..cscecesscees 07507
Outer diameter Of ShOUlAEY ,icceccocosnescesees 2.1257
Length or Shoulder e 38 0CRCOEOEENOGELAIETIEOEORODLINOOS 0.563"
Length\of sleeve 20000000 0c00000000000 000 00RO 30875"
Diameter of relief ports in co0llar ...eccesee. 0.188"

Nh)NkJGyJPHJPWJHPJHM>m~Jm
OF~3 NN E W N O e s
N St e et Vst S W Nt Vst Wt Nttt St Nl

D OO

O-47(N)-2

(Standard calculated weight at 0.283 1lbs per cubic inch,

Total weight '....'..OO...O'B..O».OQ.O.... 786'0 lbs.)
Cradle (Figures 16(B),and 17(B))
Maximllm elevation 0930V QSOGOORIOSGSOIOSNOCOSCICEEIERGPPSIPITPOEOLIS 1h25 mils

Maximum depression 0082308006083 0000000CRIGOSRGRSROICOEEOIGGES 175 mils
cradlecasting thicmess P09 GO OSSO OCOOOSPOEBSIOSEIONOSISEIESEDN Oshho"

- Overall length Of cradle ceeveccecsescscccscsscosss IF.5"

Overall width Of cradle S 9 090G OHPOBEOSSISEOSSESIEIEDPINOIECSTOEDS 21.875”
Approximate depth of ¢radle coecccceossscessosssnas o oo 107
Weightfet Cradle 00060020000 000000000000t SsOTIE 302 pounds

Front Slide Bearings

Length G R CO0ICE0GPOIVGERIOCIPOCOEOIRAGIERIOIOTEOQROESIDS 60312"
Width C.0 0 00 0080060000800 0080008 2930000000000 c0es0 1.718"
Depth 0800006060200 0008008000838 060808000000008000 10187"

Rear Slide Bearings

Length 02200000 0000000Q00800003a0000003000000000as0 l&0718"
Width 2009000000 HCEOPCODOIDRCIOONLROOENOIIOSEBEINEOGEOSES 1'718"
Depth S0 PDCOCOORINOCENOINNEICOGOINOIINEOPIONSISEILL 1.187"

Stand Plate (Figure 9(B))

Weight GO PG DO OT IS SBODPO OO EINLEON0O0O S ORSPEEDONSPSNES 1}50 lbs
worm wheel outSide diameter ® 0N OO HDPIOOCOROECEIPOEPESEPSDLE 32’91"’5"
Stand Pl&te diameter €O 000N B20OCNCROOLOO0DOSNERRIOSIEDBDS 39'345"
Number of traversing ball bearings ,eecceecesscsncecess 30
Traversing ball bearing diameter .c.ceecoessscessses 1,125"
Stand plate, approximate thickneSS scecesecscscsases 0.8127
Number of worm wheel dowel DINS scecscecccscosocconseanse 8
Number of reinforcing ribs eseacscescsracarscstrsrancsrns O
Reinforecing rib thickness ..seccscsccecccesccsssess 00,3981
Rib taper (maximum a8t piIntle) sovcecocsee oo « « 0.0 to 27
Number of drain and ‘vent holeS ,..seeeeccocccccansasssss 8
Worm wheel thickness ...eceeccscsccoscscesssesssoses 10167
VWorm whesel depth eescsscosseccsnssacscsesesecsennse LoF53"
Axis pintle height 2000082806060 00900020 0s000000006bacs 7'062"
Width of lower and upper ball T'8CE8 ..eesscsesscsees 15787
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ENCLOSURE (B), conttnued

+Depth of lower and upper b&ll I'8C6S seessessssocscos 0781V
Outside diameter 'lower and upper ball TacesS ,,¢.... 29,825
Inside diameter lower and upper ball races ,....... 26.781"
Outside diameter, ball rearing CBZE sieesccsescscos 29.825"
Number of worm wheel tseth $0000000000000000000000e0000 165
Space between ball beariNgS ..eceseesesccossnceccose L8250
worm Wheel turns per inch 0...‘0.....l......’db.....‘.. 106
Lower radial thrust bearing inside diameter

Of inner race QO.D..'00.l.ll.’.'.l..'....."ﬂ.. h.zel"

" Holding down ring width (stand plate) ceceeseescecees 3.125%

Carriage (Figures lh(B) and 15(B))

Approximete maximum height sesceesscesecscocesseenss 40.25"
M&ximum Width inside cheeks S0 8GR BIOOOBELLSLONCICOIOERETDY 225875"
Maximuin length Choek DBSE sescceesssecesccccsscsnoss 31.5"
Cheek front flange Width Q’l...lb.....l....il.‘l50.. 1.875"
Cheek rear flanse width ......é...o..'..'.l........o 3.125"
Approximete cheek thicknesSS ..oesesscceccecceccaeese 0o342"
Diameter lower radial bearing seat TECESS veveeesces 7.103"
Diameter lower radlal bearing seat recess width ..... 1.5"
Diameter of carfiage underside flanZe esecoscecesee 34.349"
Underside carriage flange thiCKNeSS seeeseccesscesess o6L2N
Underside carrlage flange width essacsscnsescssssness 245"
Dempers mounted at intervals .ieesesescescsscsss 72 degrees
Carriage underside vent hole Aiameter .eeceseseecsses 4,687F
Carriage traverse .000'...0'.0..!'0...0.'0..Ol. 360 degrees

Scales

Range of traverse in 1 degree units seeessssss 00 to +1800
Range of traverse in 1 degree units .eeeceeeens 00 to -1800
Total traverse .....0‘0'.....0'..0......0....... 3600

Range of elevation in 1 degree units seeee... -10° to 4800
Total elevaltion I'@NZS esesesosoescccscresscsoeasses 900

Fixed scale on cradle in 1 degree units .ee.. +25° to435°
Tot&l ranEe B....‘”..o....Q.....‘........‘-......I loo

Operating ratios

Tlevation

Handerank =- 1 turn equals seeaseesseeess 61,33, mils
Motor coupling -- 1 turn equals ....cceeee 5.220 mils

Traverse

Handwheel ~- 1 turn equals cscooee. 5.,000° in Azimuth
Motor coupling -~ 1 turn equals ... 0,278° in Azimuth

NOMENCLATURE

8o

Recoil System (Figure 8(B))

Recoil cylinder

Brass jacketed piston
Piston rod
Throttling ports

Recoil spring
Recoil valve
Recoil valve rod
Recoll cylinder head
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ENCLOSURE (B), continued

{9) Recoil cylinder head
locking cotter pin
(10) Recoil oylinder fill plugs
(11) Recoil cylinder packing
} gland nut
(12) Leather packing ring
(13) Leather packing ring cage

Equilibrator (Figure 7(B))

(18) Equilibrator tube

(19) Equilibrator tube base

{20) Equilibrator tube base
drain plug

(21) Equilibrator tube mount=-
ing bracket

(22) Equilibrator tube mount-
ing bracket studs

(23) Equilibrator spring

(24) Head bushing

{(25) Base bushing

{26) Equilibrator rod

(27) Base bushing washer

Traversing Mechanism (Figures 6(B) and 15(B))

Handwhsel retaining nut

Iland wheel

Right traversing shaft housing

Retaining nut locking screw

Bearing retaining nut

Upper ball bearing

Bearing spacer

Thrust bearing

Manual traversing clutech

Cluteh yoke bearing

Floating jaw ‘

Vertical traversing shaf

Keys

Thrust bearings

Vertical shaft bevel gear
ball bearings

.Right drive bevel gear. .

Lower vertical shaft ball
bearing

Bevel gear lock washer

Bevel lock nut

Horizontal shaft housing

Brake hardle

Brake bolt

Brske shoes

Brake spring

Horizontal driven bevel
gear lock nut

(62) Horizontal bevel gear lock

washer ‘
(63). Horizontal driven bevel
gear
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‘264) Horizontal shaft

(14)
(15)
(16)

(17)
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Cotton rope packing

Brass packing gland

Recoil connector attach-
ment

Recoll connector attach-
ment taper pin

Base bushing nut

Base bushing nut cotter pin

Silent link chain

Attachment lug

Equilibrator cover

Equilibrator cover mount-
ing studs

Equilibrator cover mount-
ing studs washers

Silent chain cover

Silent chain cover mount-
ing screws

Horizontal shaft outer
ball bvearing

Bearing spacer

Horizontal shaft ball
bearing

Internal gear clutch

Cluteh bevel gear

Clutech yoke

Yoke spacer

Clutch control and shart

Spur gear inner bearing

Horizontal drive spur geear S

Lock washer -

Horizontal spur rear lock i
nut

Clutch bevel gear thrust
bearing

Worm drive assembly

Traversing worm shaft
coupling

Traversing worm

Traversing worm housing

Remote control ggar box

Remote control gear box
cover

Remote drive connector
housing

Remote control connector

Remote control connector
coupling

Remote control internsl
shaft coupling

Sharft coupling bearing
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Remote drive spur gear

Remote drive spur gear
washer

Remote. drive spur gear
lock nut

- Driven spur gsar

Clutch bevel gear drive

Cluteh bevel gear drive
bearing

Clutch bevel gear drive
outgide bearing

Clutch bevel gear thrust
bearing

Clutch bevel gear drive
lock washer

Cluteh bevel gear drive
lock nut

Azimuth drive spur gear

Azimuth drive shaft

Bearing spacer

Azimuth drive shaft
bearing

Lock washer

Lock nut

Cover

Azimuth ldler gear

Idler gear bearing

Idler gear bearing
spacer

Idler gear lock
nut

Idler gear retaining
cover

Azimith worm

Azimuth worm ball bearing

Azimuth bearing retaining
nut

Worm drive spur gear

Worm drive gear lock nut

Azimuth shaft connector

Azimuth shaft housing

Shaft bearing retaining
nut

Upper azimuth shaft ball
bearing

Azimuth shaft

Thrust bearing

Tower Azimuth shaft ball
bearing

Azimuth worm gear

Worm gear spacer

Azimuth shaft lock washer

Azimuth shaft lock nut

Azimuth idler gear cover
plate

Azimuth shaft lower cover
plate

Azimuth worm outer covser
plate

Elevatlng crank section

48
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{131) Elevating crank shaft
bearing nut

(132) Elevating crank shaft
ball hearing

(133) Left traversing column
housing

(134) Foot rest bracket bolt

(135) Traversing column bolts

(136) Left horizrntal shaft
housin:

(137) Cover plate screws

(138) Housing cover plate

(139) Bracket (azimuth housirg)

(140) Cover plate

(141) Left vertical shaft drive
gear

(142) Upper vertical shaft
ball bearing

(143) Outer elevating crank
shaft ball bearing

(144) Elevating crank shaft
bearing retaining nut

(145) Left traversing drive
spur gear

(146) Traversing drive bearings

(147) Bearing spacer

(148) Lock washer

(149) Traversing drive shaft
lock nut

(150) Vertical traversing drive
shaft

(151) Vertical shaft lower
thrust bearing

{152) Vertical shaft lower
roller bearing

(153) Vertical shaft bevel
drive gear

(154) Vertical shaft bevel
gear retaining washer

{155) Bevel gear lock screw

(156) Horizontal bevel gear
lock screw

(157) Horizontal bevel gear
retaining washer

(158) Horizontal shaft bevel
drive gear

(159) Horizontal shaft thrust
bearing

(160) Bearing spacer

(161) Horizontal shaft outer
ball bearing

(162) Left horizontal travers-
ing shaft

(163) Horizontal shaft inner
ball bearing

(164) Left traversing worm
drive spur gear

(165) Spur geer lock washer

(166) spur gear lock nub
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ENCLOSURE. (B), continued

(167) Traversing worm drive q172; Azimuth shaft lower bear-
' assembly ing retaining washer
(168) Traversing shaft worm {173) Azimuth shaft bear aring
coupling washer lock screw
(169) Left azimuth 'spiral drive (174) Left azimuth shaft
gear - coupling
(170) Left azimuth spiral driven (175) Coupling retaining washer
gear (176) Azimuth gear assembly
(171) Left azimuth shaft ball cover
bearing

d. Elevating Mechanism (Figures 2(B) and 13(B))

(177) Elevating gear train (210) Motive drive shaft
housing cover connector collar
(178) Elevating bell crank (211) Motive drive shaft
(179) Elevating crank section connector
(180) Elevating crank bearing (212) Motive drive shaft
retaining nut coupling
(181) Elevating crank shaft (213) Metive drive inside
bearing coupling and shaft
(182) Bearing spacer (214) Drive shaft ball bearing
{183) Elevating crank shaft {215) Motive drive shaft gear
lock washer lock nut
“ {(184) Elevating crank shaft (216) Motive power driving spur
lock nut gear '
y o (185) Elevating drive spur gear (217) Motive power driving spur
(186) Screw (inside) gear idler
(187) Retaining washer {inside) (218) Motive drive spur idler
{188) Ball bearing (inside) : lock nut
(189) Spur ldler gear {219) Bevel drive gear ball
(190) oOutside ball bearing bearing
(191) outside dock nut (220) Drive bevel gear and shaft
(192) Idler spur gear cover (221) Floating bevel gear
plate (222) Horizontal elevating drive
{193) Worm drive spur gear shaft
(194) Worm drive spur gear (223) Floating bevel gear thrust
lock nut bearing
(195) Floating spur gear manual (224) Motive gear box cover
operation {225) Retaining washer
(196) Cluteh yoke (226) Lock screw
(197) Clutch yoke bolt (227) Horlzontal shaft outside
{(198) Clutch handle cover plate
(199) Worm drive shaft ball (228) sSliding internal gear
bearing clutch
- (200) Bearing retaining washer (229) Horizontal shaft inside
(201) Bearing retaining washer bearing ‘
lock screw (230) Horlzontal shaft driven
(202) Worm drive shaft outside spur gear
cover (231) Horlzontal shaft driven
(203) TInslide lock screw: gear washer
(204) Inside bearing retaining (232) Horizontal shaft driven
washer spur gear nut
(205) Inside ball bearings {233) Motive gear box cover
(206) Motive idler spur {234) End bearing on drive bevel
gear gear and shsft
(207) Motive idler gear outside (235) Motive drive shaft outside
! bearing i bearing

“(208) Idler gear-lock nut
(209) Idler gear outside cover
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" (269)

(236) Motive drive shaft outside
. thrust bearing
(237) Horizontal shaft brake
assembly
(238) Brake handle

Cradle (Figures 16(B) and 17(B))

(2#3) ‘Brass gear arc

(244 ) Gear arc counter sunk studs

(245) Gear dowel pins

(246) Gear arc bracket

(247) Gear arc bracket bolts

(248) Left firing linkage arm

(249) Right firing linkage arm

{(250) Trunnion

(251) Depression 1limit bracket

(252) Sight mounting arm

(253) Back plate holding pin
recess

(254) Slide bearing bolts

(255) Handle attachment

‘DECLASSIFIED

ENCLOSURE (B}, continued

(239)
(240)
(241)
(242)

(256)
(257)
(258)
(259)

(260)
(261)
(262)
- (263)

(264)
(265)

(266)
(267)

‘RESTRICTED -

Clutch handle and shaft

Clutch shaft spacers

Clutch yoke

Left vertical aszimuth
shaft cover

Front sllide bearings

Rear slide bearings

Recoll mechanism mount

Recoil mechanism locking
lateh

Recoil mechanism

Gun counter recoil limit

Tapersd locking pin hole

Left firing linkage
spring

Right firing linkage
spring

Left firing linkage

Right firing linkage

Cradle

Carriage Front View and Traverse Disassembly (Figure 15(B))

(268) Fire control mount

Equilibrator cam lock nut

Trunnion collar

Trunnion bearing seat

Right carriage cheek

Left carriage chesk

Elevating worm drive
shaft housing

Self aligning slipper

_ bearing

Elevation indicator
shaft housing

Shaft indicator bevel gear

Elevating gear box

Elevating worm bracket

Remote control gear box
bolts

Damper cover

Damper plunger

Damper spring

Damper gulde and
adjusting nut

Damper recess

Firing pedal mount shaft

Firing pedal mount shaft
bearings

Trayersing worm wheel

(270)
(271)
(272)
(273)
(274.)

(275)
(276)

(277)
(278)
(279)
(280)

(281)
(282)
(283)
(284)

(285)
{286)
(287)

(288)

carriage Stand Plate (Figure 9(B))

(304) sounting hole
(305) worm wheel locking dowels
(306) vworm wheel flange

(307) Ball bearings

(289)
{290)

(291)
(292)
(293)
(292)
(295)
(296)
(297)
(298)
{299)
(300)
(301)

(302)
(303)

Carriage stand plate
Bearing retalning nut
lock sorew
and right bearing
retaining nut
and right thrust
bearing bushing
and right thrust
bearing
and right
bearing
and right
bearings
traversing worm
bearing housing
Traversing worm drive
spur gear
Traversing worm drive
shaft bearings
Traversing worm drive shaft
bearings spacer
Traversing worm drive
coupling
Traversing worm washel
Traversing worm lock nu.
Traversing worm lock nud
pin

Left
Left
Left
Left inner

spacers
Left inner ball

Left

Ball bearing cage

Bottom bearing race
Drain holes

Lower radial bearing sezt
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ENCLOSURE (B), continued

(312) Axis pintle (318) carriage bearing race
(313) Lower radial thrust bear- (319) carriage: ribs
ing (320) Carriage race flange
(314) Upper radiasl thrust bear- (321) Lower redial bearing
ing ) recess ”
315) Thrust bearing assembly (322) Ring cover
316) Bearing spacer (323) Vent hols
317) Base ribs (324) Vent hole cover

h.

jo

8.

i.

retaining nut (180).
bell crank (179) with a screw.

325)

Trunnion collar bolt (337}
326) Trunnion tube plug
{327) Trunnion bearing (338)
328) Elevating gear train hous-
ing (339)
(329) Rear cheek flange (350)
(330) Tube line ‘ (351)
(331) carriage worm wheel guide (352)
bracket
(332) Traversing gear mechanism (353)
housing (354)
{333) Traversing worm drive (355)
washer {356)
(334) Traversing worm drive nut (357)
(335) Left firing tube shaft (358)
(336) Left firing arm

Carriage (Right Side View)(Figures 3(B) and 12{B))

(340) Housing bracket bolts

(341) Conduit outlet cover

(342) Traversing gear box hous-
’ in

(345)
(346)
(347)

(348)
(349)

24
(343) Worm drive assembly out-
: let
(344) Right firing control cover

Carriage Front and Rear View (Figures 11(B) and 14(B))

(359) Left. operator's seat (365)
(360) Right and left equilibra- (366)
" tor mounts

(361) Right and left lower equi- (367)
librator mounts

(362) Elevating worm (368)

(363) Elevation limit (369)

(364) Elevating worm mount

. bracket screws

L. CONSTRUCTIQE
Elevating Mechanism (Figures 5(B) and 13(B))

The elevating crank section (130) reclines in the top of the left travers-
ing column housing (133) and rides in ball bearings
rated by spacer (182), and the assembly fixes the elevating crank bearing
This crank sectlon (130) is fixed to the elevating
Elevating handle (178) fits loossly over
the coupling and forms the hand grip for the elevating bell crank.

Carriage Left Side View (Figures 10(B) and 13{B))

Firing assembly nounting
bracket

Motive drive inside shart
cover

Driven shaft cover

Left traversing crank

Equilibrator

Remote control firing
linkage

Firing linkege spring

Left sea mount

Motlive elevating gear box

Right firing pedal

Left firing pedsl

Left operator's foot rest

Traversing worm drive
shaft washer

Traversing worm drive
shaft lock nut

Equilibrator cam

Right side seat

Right operator's foot rest

Duct bracket

Elevating worm needle
bearing

Needle bearing retaining
cap

Duct gasket

Duet cover cap

181) which are seps-

The
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ENCLOSURE (B), continued

bell crank extends through the elevating gear train housing (177), where
it rides on a ball bearing (190) and is fixed with a retainer nut. Ele-
vating driving spur gear (185) is attached to the shaft and locked by nut
(184) and washer {183)., Meshing with the driving spur gear is a driven
spur idler gear (189) which rides on bearing (188) that is fixed by

washer (187) and set screw (186) on the inside., On the outside of its
trunnions mount the bearing (190), which is fixed by nut (191) cover

plate (192), prevents dust etc, from entering this assembly,

Elevating drive shaft spur gear (193) receives its movement from idler
(189) and in turn transfers the movement to the shaft which carries it to
the elevating worm. Worm drive spur gear lock nut (194) fixes the spur
gear (193) to shaft. Floating spur gear (195) also rides on the shaft,
and has fixed to collar om the outside a yoke (196) that is held by the
yoke bolt (197) and receives movement from the, clutch-handle (198). The
assembly rides on bearing {(199) which is fixed in place by washer (200),
lock screw (201), and enclosed with cover (202). The floating spur gear
engages or dlsengages the manual operating gear train from the elevating
mechanism,

The motive idler spur gear (206} is supported on the inside by bearing
{(205) which in turn is locked by retainer washer (204} and screw {(203).
Oon the outside it rides on bearing (207) which 1s locked by lock nut (208)
and the assembly enclosed by cover (209).

Motive power when used attaches to the ouftside half of the coupling {211},
which In turn 1s connected to the inside half of the coupling (213)
through the self~-aligning washer (212). These couplings are fixed to the
housing by the collar (210). The inner half of the coupling rides in
ball bearing (214), and has keyed onto the coupling shaft the motive power
driving pinion gear (216), which is locked by nut (215). The driving
pinion (216) meshes with the motive power idler (217), which is in turn
keyed to the drive bevel gear shaft (220) and locked with nuts (218).

The bevel gear rides on bearing (219) and the bevel gear (220) drives the
floating bevel gear (221) that rides on the horizontal elevating shaft
(222). Mounted on the horizontal shaft (222) and between the floating
bevel gear (221) and the motive gear box cover (224) is thrust bearing
{223). This assembly 1is fixed by retaining washer (225) and lock screw
(226)., Cover plate (227) encloses the end gf the shaft, On the inside
of the floating bevel gear (221) 'is the sliding internal gear clutch
{228), the ball bearing (229), and the horlzontal shaft spur gear (230),
which is: fixed by washer (2315 and nut (232). Horizontal shaft spur gear
(230) meshes with idler spur gear (206).

The horizontal shaft brake assembly (237) and brake handle (238) may con~-
‘trol the rate or lock the entlire elevating mechanism. Clutch handle and
shaft, (239), clutch shaft spacers (240) and clutch yoke and shoes (241)
forms the assembly that gives movement to the sliding internal gear clutch
which in turn engages the elevating control to the remote drive,

b. Azimuth Gear (Figures 6(B) and 15(B))

The complete traversing mechanism of the Japanese 25mm dual mount may be
seen in Pigure 6(Bj. iMounted on the vertical traversing shaft (48), wkich
is housed in. the right traversing shaft housing (39), is the hand wheel
(38} fixed by handwheel retalning nut (37). The shaft and handwheel being
supported near the top of the housing by thrust bearing (44), bearing
spacer (43), upper ball bearing (42) and locked by bearing retaining nut
(41) ené retaining nut locking screw (40}, Two keys (49) seat in key ways
near the lower end of the vertical traversing shaft (48). Over these keys
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rides the floating jaw, which engages in jaws of the right drive bevel
gear (52). The engaging for manual operation by handwheel (38} is accom=-
plished by movement of the manual traversing clutch assembly (L5) and
-(46), which mounts near the lower end of the right traversing shaft hous-
ing. The shaft and vertical bevel drive gears ride in bearings (50) and
{51)., Below the right drive bevel gear (52) and on shaft (48) is mounted
a bearing (53) and the assembly fixed by washer (54) and nut (55).

The right traversing shaft housing and its assembly 1s mounted on the
horizontal shaft housing (56) by four studs. The horizontal shaft hous=-
ing contains the traversing brake assembly, comprised of brake handle (57),
brake bolt (58), brake shoes (59), and the brake spring (60). In addi-
tion, the housing contains the horizontal shaft (64) and its assembly.
This assembly entails the horizontal driven bevel gear (63) fixed to the
shaft by washer (62) and nut (61). The shaft is supported by bearings
and spacers (65), (66), and (67).

The horizontal shaft housing (56) bolts to the remote control gear box
(82) by six bolts and the horizontal shaft assembly extends into it. The
‘assembly at the inner end of the horizontal shaft engages with the inter-
nal gear clutch (68) which is controlled by the clutch assembly comprised
of the clutch control and shaft (72) spacers (71) and clutch yoke (70},
Bevel gear (69) idles on the shaft when not engaged. Bearings (73) and
(77) support the shaft., Horizontal spur gear (74) 1s locked to the shaft
by washer (75) and nut (76). This spur gear meshes with the spur gear on
the worm drive assembly (78) and transfers movement through the right
self-aligning coupling (79) to the traversing worm (80). Traversing wornm
(80) meshes with the worm wheel on the stand plate giving movement in
traverse to the mount.

The right side of the mount sustains a remote control gear box (82) which
houses the remote gearing. This gear mechanism is similar to the elevat-
ing remote control gearing described in the elevating construction para-~-
graph. The counterpart of this assembly 1s the remote coupling assembly
consisting of the connector housing (84), outer coupling half %85), self
aligning washer (86), inner coupling and shaft (87), shaft coupling bear=-
ings (88), remote spur gear (89), locked with washer (90) and nut (91).
The driven spur gear (89) drives idler (92) which 1s mounted on the clutich
bevel gear drive (93). The clutch bevel gear drive (93) drives the clutich
bevel gear (69). The inte%ral shaft of the clutch bevel gear drive rides
in bearings (94, 95, and 96), and the assembly is fixed by washer ({97)
and nut (98).

Attached to the traversing gear train is the traversing indicator assem=
bly which makes one complete turn per 360 degree travel of the mount.
This traversing indicator is comprised of the Azimuth drive spur gear (59)
mounted on shaft (100) which rides on bearings (102) separated by spacsr
(101). This shaft assembly is locked by washer (103) and nut (104), and
inclosed by end plate {105). Azimuth drive spur gear (99) meshes with
Azimuth idler gear (106) and its integral shaft, This idler shaft (106)
rides in bearings (107) separated by spacer (108) and the assembly is
locked by nut (109). This assembly 1s protected from the weather by cover
(110). Driven by idler gear (106) is tiie worm drive spur gear (1l4) which
1s fixed on worm shaft (111). This shaft rides on bearing (112) which is
fixed by retaining nut (113) and the assembly fixed by nut (115),

Azimuth indicator housing (117) mounts on top of the azimuth worm shaft
housing (139) with eight studs. Contained in this housing is the azimuth
shaft (120) which is supported on the upper end by bearing (119) and |
retaining nut (118). Connector coupling (116) is screwed and pinned to
the top of the azimuth indicator shaft. The lower end of the azimuti

'
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shaft (120) rides on bearings (121 and 122) and has fixed to it worm wheel
(123) end spacer (124). This assembly is fixed by washer (125) and nut
(i§6). Cover plates (127, 128, and 129) enclose their respective assem-
blies. ) ‘

. When traversing operations are effected from the left hand side of the
mount, a crank handle is mounted upon the square end of lerft traversing
drive (145} whieh protrudes vertically from the top of the left travers-
ing column housing (133). The Integral shaft on the left traversing drive
(145) rides in bearing (146) with spacer (147) and the assembly is fixed
with washer (148) and nut (149) and the assembly covered by cover plate
: (140). The left traversing drive spur gear (145) meshes with vertical
L shaft spur gear (141) giving movement to the vertical traversing drive
S shaft (150). This assembly is encased in the left column housing (133)
and is supported at the top by bearing (143) and retainer nut (144). The
lower end of the vertical rides in bearings (151) and (152) end has bevel
gear (153) attached and fixéd with washer (154) and lock screw (155).
Vertical shaft bevel gear (153) meshes with bevel gear (158) on horizon-
tal shaft. The horizontal traversing shaft outer end rides on bearings
(159 and- 161) with spacer (160). This assembly is fixed by washer (157)
and lock serew (156). The inner end of the horizontal traversing shaft
(162) supports the spiral drive gear (169), the left worm drive spur gear
(164), bearing (163); the assembly is locked by washer (165) end lock nut

v (166). Traversing worm drive spur gear (164) drives the spur gear on the

i traversing worm drive assembly (167) which transfers movement through the
couplings and the self-aligning washer (168} to the worm (80) which gives
movement to the mount.

spiral . gear (169) meshes with spiral gear (170) whose integral shaft rides
-on bearings (171). The bottom assembly is fixed by washer (172) and lock
screw (173). Cover (176) encloses this assembly from the elements. The
S top shaft extension rides in bearing {(171), and hes a filre control washer
wsi ) (175) and coupling {174} attached. The lelt foot rest-is held to the left
" traversing column housing (133) by the foot rest bracket bolt (134) .

Co Recoil System (Figure 8(B))

The recoil system used on the 25mm dual mount is of the hydro-spring type.
Tt - recoil cylinder (1) is shaped to lock into the cradle. A brass Jack-
eted piston (2) is fixed to steel piston rod (3) by six set screws in the -
end of the p'ston. Four throttling ports (4) are drilled through the base
of thu piston. Recoll valve rod (7), which is screwed into recoil cylin-
der head (3) and fixed by recoil cylinder head locking cotter pin (9),
functions by movement in recoil valve (6), which is screwed into the end
of the piston rod. Recoll spring (5) fits over the piston rod (3) end is
fixed in place by recoil cylinder packing gland nut {11). Leather packing
ring (12) and Yeather packing ring cage {13) fits into the inside of the
recoi. eylinder packing gland nut. Brass packing gland (15) and cotton
rope packing (14) seal the recoil eylinder packing gland nut and piston
rod from leaking when in operation. The recoil connector attachment (16)
screws onto the end of the piston rod and is fixed by the recoll connector
attachment teper pin (17). The recoil system is filled with its fluid
"medium through the two recoil cylinder £ill plugs (10).

d. Eguilibrator (Figure 7(B))

The dual mount is equipped with ¢wo equilibrators of the coil spring type
to facilitate the elevation and depression of the gun mount. The equili-
brators are mounted on the rear came and attached to the cradle tnunnions
by means of a silent chain (30, a 1 attachment lug (31). The silent ch=’'n
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connects to the equilibrator rod (26), which maintains the equilibrator
spring (23) between tauec head bushing (24) and the base bushings (25). Jour
small holes drilled through the base bushing provide equalization of pres=-
sure on either side of the basge bushing, and also for drainage of conden-
sation, surplus oil, etc. Washer (27), nut (28), and cotter pin (29} fix
the assembly. The equilibrator tube (1C) retains the assembly between the
equilibrator tube base (19) and the equilibrator cover (32). Drain plug
(20) screws into the equilibrator tube base. The equilibrator is at-
tached to the movnt by equilibrator tube mounting bracket (21), four
equilibrator tube mounting studs (22), the mounting plate fixed to the
equilibrator cover, and its studs (335 and washers (34). When mounted,:
silent chain cover (35) is fixed to the head bushing by the three silen:
chain cover mounting screws (36). ;

@. Stand Plate {iigure 9(B))

The stand plate is a eircular casting upon which the mount functions and
which supports the entire mount assembly, Six mounting holes (304) locaied
near the periphery of the casting afford means for anchoring., Also nedr
the edge 1s a machined flange (306) to which is fixed the brass traversing
worm wheel (288) by eight dowel pins (305). Immedliately inside the
machined flange is the bottom ball bearing race (309) which supports the
36. ball bearings (307) and cage (308). Also inside the stand plate are:
eight equaily ssaced 0.75 inch drain holes (310) and elght base ribs. {317)
which taper from a .eight of two inches at hub to the base at the race.
The hollow htd . 12) is integral with the stand plate, providing an inlet
for any e.ec*ricaL leads as well as an air circulating vent. If is 7.062
inches high wund r.acained with two diameters to afford bearing surfaces flor

the lover r.dial ¢’ rust bearing (313). The upger part of the hub (312)
3

supports the thrust bearing (315), spacer (316), and the upper radial bsll
bearing (,1l.,) in this sequence. These latter bearings are mounted after
the mcunl proper is installed, and are loc-ed by two spanner head nuts.

The base o, the mount proper accomodates the top ball bearing race {318},
vent (323), vent cover (324), and ring cover (322). - The lower radial besr-
ing recegs (321) is machined to receive the lower radial bearing (31i).
Damper plunger (282) insures a smooth even operation of the mount in trav-
erse. The base of the mount proper is reinforced with eight carrisge ribs

(319).
f. Left Side View (Figures 10(B) and 13(B))

The left assembly shows the left equilibrator (351), equilibrator silent:
chain cover (35), and the cam (347) which causes the equilibrator to fuuc-
tion properly. The fire control mount (268) and the open sight mounting.
arm (252) are located above the equilibra*or mechanism es is shown the
recoil systems (26). The brass gear arc (243) is shown in the elevated
position. In the position shown, the bell .rank (350) can drive the car-
riage ln traverse, It may also he installe on the square exposed shaft
at the end of the houcing, at which point it ay be used to assist in ele-
vation of the cradle. The left seat mount {354) supports a seat for the
No. 1 Man who operates the elevation handwheel and who may operate the
traversing hand wheel., His feet rest in the foot rests, (358) and when
firing, the left foot depresses the left firing pedsl (357), which acts
through the left side firing mechanism (248) o fire the left gun. :
Depressing of the right pedal (356) will travel through the right firing
linkage and cause the right gun to fire. The motive elevating gear assem-
bly is assembled in gear box (355).

The left side elevation (Figure 13(B)) shows rser flange (329), left lubri-
cating line (320), left equilibrator idler (369), trunnion bearing (327),
bearing cap mounting bolt (325), trunnion tube plug (3z0), left firing
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linkage (248), and the elevating gear train disassembly housed in the ele-
vating gear train housing (328), and the traversing gear train mechanism
noused in the traversing gear train housing (332).

The elevating gear train consisting of the elevating crenk section (179},
elevating drive spur gear (185), spur idlér gear (189), worm drive spur
gear (193), floating spur gear (manual operation) (1955, motive operated
idler spur gear (206), and the motive gear boxX shown inside the housing
which indicates motive gear box cover (233). The elevating gear train
housing cover (177) encloses this gear train. Clutch handle {198) seleets
the drive, i.e., motive or manual, Motive drive inslide shaft cover (338),
and driven shaft cover (339), seal their respective assemblies and must be
removed before disassembly can be effected.

Enclosed in the left traversing gear housing (332) is the traversing worm
drive spur gear (297) fixed to shaft by washer (333, and nut (33%4). Con=~
tained in its cover and attached housing (136) is the left firing tube
shaft (335), left firing arm (336), and the firing assembly mounting
bracket (337).

g Front View (Figures 11(B) and 15(B))

In the front elevation (Figure 11(B)) may be seen the four recoil cyli~-
ders (260), two being used with each gun. The right and left silent
chains (305‘are fixed to the cam and the cams locked in place by the equi-
1ibrator cam lock nut (269). The elevating bell crank (178) and travers-
ing hand wheel (38) provide movement of the mount, A bell crank on left
traversing drive shaft (145) permits the carriage to be traversed from the
left side of the mount. Seat (348) and foot rest (349) are provided for
the No. 2 operator who keeps the mount lined up in azimuth., Seat (359)
and foot rest (358) are provided for the No. 1 operator and gunner who
keeps the mount lined up in elevation with bell crank (178) and fires both
guns with foot pedals (356) and (357). Clutch hendle (72) provides change
from menual to external drive of the mount in azlimuth, Brake handle (57)
fixed the mount in any desired position. Gear box (83) contains the gears
for remote control of the mount in azimuth, Gear box (233) houses the
gears for remote control of the mount in alevation. Worm housing (81)
houses the worm mechanism which traverses the mount,

The front elevation (Figure 15(B)) and partial disassembly shows the
recesses (268) for the fire control mount, the right equilibrator idler
(269), trunnion collar (270¢,, trunnion besring seal (271), right (272) and
left (271) carriage cheeks, self-aligning slipper bearings {275), elevat-
ing inuicator shaftv housing (276), and indicator bevel gear (2775. The
floating s ur gear manual driv- (195) drives through a shaft in elevating
worm drive shaft housing (274) to the bevel gears, which in turn drive the
elevating worm. The carriage has two dampers; one in assembly under (281),
the other parts shown are the damper plunger (282), damper spring {283},
and damper guide and adjusting nut (284). This assembly fits in the
damper recess (285), and is covered to prevent dust and rain from entering
The firing pedal mount shaft (286) and 1ts bearings (287) are shown on the
outside of the lower left cheek.

The worm wheel drive housing and its disassembly 1s shown below the car-
riage. The left and right traversing worm drive spur gear (297) 1ls fixed
to the worm drive assembly (78), carrying with it two shaft bearings (298),
the shaft bearing spacer (299) end the traversing worm drive coupling
(300), This assembly mounts in their recesses in the lower portica of the
right and left cheeks on the carriage. :
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The traversing worm drive (80) contacts and drives tue travers.ngworm
wheel (288), It.is held in the housing by the left traversiag worm bear-
ing housing (296), left and right inner ball bearings (297), spacers (Q9L),
thrust bearings (293), thrust bearing bushin-~s (292), ard the beaving
retaining nuts (291). Also fixed to the vorm grar shaft are the left and
~ight traversing worm shaft couplings (79), wr ch a™e rixed in place by
washers (301), nuts (302), and taper pinc ,303). Self aligning coupliing
weshers {79) connect tne worm drive assembly (78) to the worm ge~r and °
“haft (80).

h  Right Side View (Figures 3(B) and 12(B))

The »ight elevation view (Figure 12(B)) shows the right cheek of the mount,
mcun.ed oun the stand plate (289). Attached to thls right cheek is the
Jubricatio tubing (330) which feeds the ball bearings (307). Seven can- -
riage worm wkael brackets (331) are mounted about the worm wheel and Tix
the rount in vlaee. The firing linkage { 49) contrils the firing of the
right gun. The additional mechanism noted at the cenuver of this linkage
is used when firing from a remQte control, Cover plate (341) covers thae
conduit entry when electrically conuected. The shaft indicator bevel zes

" (277) connects through a housing which is fastened by tuds (340) to an
indicator which indicates the elevation of the cradle, The traveusing
gear box housing (342) retains the traversing gear train and the traverg-
ing worm drive coupling (300), assembly comprised bearings (29¢), travers-
ing worm drive shaft spacer (299), traversing worm drive spur ger {297},
washer {345) and lock nut (346). The right firing control rover (3i4)
seals the bearing against external contaminants.

The right assembly view- (Figure 3(B)) shows the cradle in the depressed
position. The fill plugs (10) are used in charging the recoil cylinders.
The open sights are mounted in the recesses (252) and the fire control is
mounted on the segment (268). The left firing linkage (265) is mounted on
the cradle (267). The equilibrator rod (26) is shown in the extended
position with the silent chain riding over the idler (269) and cam (347).
T-e firing linkage (349) operates the right gun. The azimuth indicator
shaft operates inside the azimuth indicator shaft housing ({117), complet-
ing one revolution to each revolution of the mount. No, 2 operator sits
in seat (348) and uses the foot rests (349). He operates only the trav-
ersing hand wheel (38), and keeps the guns on the target in azimuth. When
the mount is operated in azimuth from external source, it operates tirough
the gear train housing (82), at which time the clutch (72) disconnects the
manugl by operating gears. .

P

i. Rear View (Figure 14(B))

The rear elevation shows the mount on the stand plate (289) with the right
and left cheeks and the shaped supports of the elevating mechanism, Ths
shaped cheeks have reinforcing flanges apout thelr edges., On the flanges,
rear side, are located upper (360) and lower (361) equilibrator mounts.
At the top of the cheeks are arms with shaped projections. Through the
recesses (268) in these arms and shaped projections 1s mounted the open
sight arms or fire control, depending on which is equipped to mount, Two
trunnion bearings (327) f£it on top of the cheeks and support the cradle.

Between the cheeks, the casting ls shaped to support the upper thrust
- . bearings and stand base hub, the elevating mechanism mount, and tLe worm
drive mount.

The elevating mechanism assembly shows the following in place: elevation
1imit (363), elevating worm (362), self-aligning slipper bearings (275},
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elevacing worm mount screws (364}, duct brackec (365), elevating worm noe~
dle bearing (366) and cap (367), elevating worm drive shaft hosing (274),
and elevation indicator shaft housing. The duct cover (369) and gasket
(368) are bolted to the housing over the hub case., The idlers (229) STy
the equilibrator silent l1link chain (30},

jo Cradle (Figuras 16(B) and 17(B))

' The cradle (267) is a shaped casting approximately 39.5 inches long by

21.875 inches wiue by 10 inches high, and 18 box shaped. It has two open-
ings in the bottor which colncide with the bottom of the gun rsceivers,

- Through these op2nings, the empty shell cases are expelled from the gun.

The forward end of the cradle has two sight mounting arms (252), approxi-
mately 1C inches leong, for the mounting of the sighting attachmeats., A
taper pin through hole (262) fixes the sighting attachment in place. At
the rear of the cradle 1s the back plate holding pin recesses (253)
drilled through either side, and through which the gun back plate locking
pin 1is elther lnserted or removed. Also fixed to the rear of The cradle
are two handle attachments (225).. A cross bar handle pinned to the
attachments assists in operations. -

The trunnions (250) are an integral part of the cradle and are shaped to
ride in orass and babb.itt 1ined bearings (327)., The ends of the trumions
are square to receive the equilibrator cam (347), which is held in place
by a lock nut (269)., The elevating segment '‘gear (243) is comstructed of
brass; and Peripherally, with the axis of the trunnion as s center, meas-
ures 108 degrees. This elevating segment gear is fixed to the elevating
segmen?'ge?r oracket (246) by nine dowel pins (245) and ten counter sunk
studs (244).

The elevating segment gear bracket (246) mounts to the bottom of the cra-
dle by twelve bolts (247), and is locked with nuts and cotter pins, This
bracket is constructed with five girts for strength and light weight pur-
poses.  The rim of the bracket is machined on either side with the trun-
nion axls as a center. Two slipper bearings ride on each rim and assist
in the ‘support of the cradle.

Each gun is mounted 'in four dovetalled brass bearings (256 and 257) which
are fixed to the cradle by four and three countersunk bolts (254),
respectively. The front bearings are larger than the rear bearings, and
consequently have the additional holding bolt, The bearings surfaces of
these slide bearings are provided with cross lubricatlion grooves,

Integral with, and located at the forward end of the cradle, are four
recoil mounts (258). Each recoll mount is machined to fit the recoil
cylinders, When the recoil e¢ylinders are installed, a spring loaded latch
{259) locks them in place.

Just to the rear of the recoil mounts are the forward gun limit lugs (261).
These also are integral with the cradle casting.

‘Bolted to tﬁe front end of the cradle is the depression limit bracket

{251).

Parts of the firing linkage (265, 266, 243 and 249) are shown attached to
“he right and left side of the cruale.
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D ASSEMBLY OF GROUPS
a. Guns

Remove the gun holding pin which connects the gun locking lugs to the
recoll connector (16) by retracting the reeccil piston and connector
approximately one quarter inch to the reer, nnd pull the holding connector
pin siraight upward, The connector pir has a recessed center. Remove the
guns by withdrawing to the resar.

b, Recoll Units

Remove the recoll connector locking pin and unscrew the recoil sttachment
connector {(16) from the recoil piston rod (3)., Depress the lock lateh
(259) and rotate the recoil unit (260) one eighth turn. Remove by pulling
forward,

Ce Egui};brators

Raise the Eradle to its maximum elevation. Ease up the temsion on tue
equilibrator chain guard (35) and the elght bolts which mount the equili-
brator to the mount rear flange., Remove the equilibrator assembly unit,

d. gradle

Adjust the cradle to a level position, and disconnect firing linkage.,

Remove the trunnion lock nuts (269), trunnion cams (347), trunnion collar
lock bolts (325), and trunniom c¢cllars (248), Lift cradle up and forwerd
off the mount.

e, Traversing Mechanism

(1) General: Remove the 3eats (348) and seat brackets ,L354). Dis-
connect f1ring linkage (249) from left foot rest and pedals, and
remove the left (358) and right (349) foot rests.

(2) Traversing Worm: Unscrew the eight holding bolts and remove the
traversing worm eassembly (8l). Remove the worm drive spur gears (78)
and (297) then the worm drive assembly.

(3) Left Side: - Remove the four bolts (135) from the base of the
vertical shaft housing. Remove the crank (350) and the housing
assembly slightly and pull off from the elevating crank (130),
Unscrew the crank (130) to the left., Follow normal precedures for
further disassembly.

Remove the traversing horizontal housing (136) from the carrisage (332)
and pull outward., Dissssemble further in a normal manner.

{(4) Right Side: TRemove wheel (38), foot rest (349), and vertical
housing 539! ITca housing (56) and remove the clutch assembly (45).
Proceed normally with further disassembly.

Remove the azi.uth bracket housing (139) and the remote control rear

box (82). Proceed with further disassembly of gear assembities {56
and 82),

f. Elevating lechanism

Remove all of the cover plates from the varfous assemblies on elevating
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gear box cover (177). Remove mounting studs from the elevating gear box
cover and 1lift off the elevating gear assembly. Remove the bolts from
motive elevating gear box cover (233) and remove gear bLOX cover. Proceed
further with normal disassembly. Remove elevating wornm drive housing (274)
and indicator housing (276). Proceed normelly with further disassembly.

g. Stend Plate ‘
Remove-duct (369), gasket (368), and brecket (365). Remove the carrlage
worm wheel guide brackets (331). Remove the two pintle bearing retaining

nuts (316). Lift the mount off from the stand plate hub (312) and proceed
normally with further disassembly.

h, Eguiiibrator (Figure 7(B))
(1) Remove equilibrator from mount by unserewing the screw that
fixes the attachmsnt lug (31) and the equilibrator mounting studs
(22 and 33).

(2). Remove silent chain cover by unscrewing three silent chain cover
mounting screws (36).

(3) Unscrew equilibrator tube base drain plug (20).
7
{4) TUnscrew equilibrator tube base (19).

(5) withdraw the equilibrator spring assembly and chain from the
equilibrator tube. ’

(6) Unscrew equilibrator cover (32) from tubs.

(7) withdraw cotter pin {29) and unscrew nut (28), (Care should be
used in removing nut as there is tension on the spring.)

(8) Separate the base bushing (25), equilibrator spring (23), and
head bushing (2L4) from the assembly.

(9) To seperate the silent chain (30) from the equilibrator rod (26),
drift out the pin.

Recoil System (Figure 8(B))

(1) Remove the recoil connector attachment taper pin (17) and
unscrew. the recoil connector attachment (16).

(2) Remove the recoil assembly from the mount,

(3) TUnscrew the two recoil cylinder fill plugs (10) arnd drain the
fluid. -

(4) TUnscrew the recoil cylinder packing gland nut (11) assembly.

(5) (Un?crew brasspacking gland (15) and remove the cotten rope pack-
1ng 14) . i

{6) - Remove leather packing cage (13) and leather packing ring (12).
(7) Remove the recoil spring (5).
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(8) TUnscrew and remove recoil cylinder nead (8) and recoil valve rod

(7).

(9) Remove the brass jacketed piston (2° d viston rod (3) from the
recoll cylinder.

{(10) Unscrew the recoil valve (6) from end  the piston rod.
Assembly: To assemble, proceed in a rever.e “rc..:lure.
6. OPERATION
The Japaﬁese maval"” 25mm dual mount may be traversed 360 degrees with a maxi-
mum elevation of 80 degrees and a maximum depression of minus 10 degrees. It
was designed to operate either manually or electrically, and while the electri-

cal drives and controls were not available, several statements may be made con-
cerning them,

a. Electric Operation in Flevation

The left operator's seat bracket is shaped to receive a motor, and the
elevation motive coupling results in & change of elevation of 5.22 mils of
the mount.

Secondly, a clutch arraengement 1is provided so that either the manual oper-
ating mechanism or the electric motive operating mechanism may be allenated
from the elevating mechanisms,

Thirdly, cover plates in the s.des of the mount casting opening to the
hollow hub of the stand plete make electrical wiring connections very fea-
sible. ’

b. Electric Operation in Traverse

The right operatorts seat bracket is shaped tc receive a motor, and the
traversing coupling and moitive drive gearing are positioned for direct
connection through a coupl? g, the _ear half bsing in place. The motive
gearing itself 1s designed =0 %! .L one complete revolution of the travers-
ing motivs gear drive shaft will ch'ige the mount 0.278 degrees in azimuth,

Secondly, clu“ch arrangements provided will permit either the manual or
the motive drive m@chanisms to be disengaged from oreration.

Thirdly, cover plates in the sides of the mount casting opening to the
hollow hub of the stand plate mekes electric wiring connections very fea-
sible.

‘¢ Manual Operation in Traverse and Elevation

The right operator, or No. 2 Man, sits on the right side of the mount, and
upon receipt of the proper target, holds the mount in azimuth only on thsat
target. +his is accomplished by sighting across the open sights which are
mounted on &n arm protruding from the cradle, and turning the handwheel
clockwise or counterclockwise, depending upon the direction of the target.
The traversing engaging clutches are on the right side of the mount; con-
sequently, the right operator must also govern their position. One com-
plete revolution of the traversing handwheel moves the mount 5 degrees in
azimuth.
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The left operator, No. 1 Man, sits on the left side of the mount and main-
tains the cradle in elevation. One complete turn of his crank changes the
elevation 61.334 mils. He also is provided with open sights which mount
on an arm protruding from the cradle. The left and right sights are col-
‘limated to the same target., In addition to the elevating crank, the left
operator, No. 1 Man, may install a crank on the square hub protruding from
the top of the left traversing column housing and operate the mount in
azimuth., It is likely that he does this when selecting the target, after
which the left operator, No, 2 Man, takes over the azimuth controls,

Tn addition to selecting the targets and maintaining the mount in eleva-
tion, the left operator is provided with foot-pedals which when depressed
will act through the firing linkage and fire the guns. The pedal provided
for the right foot fires the right gun and left pedal fires the left gun.
These guns may be fired individually or fogether, as they operate inde-
pendently,

e COMMENTS

This Japanese 25mm dual mount is exceptionally well designed and machined.
Anti-friction bearings were freely used in its design and construction, Except
where bearing surfaces are in contaet, all the machined parts, including shafts
and gears, are very heavily parkerized. The casting proper was heavily painted
with red lead throughout, and the exposed surfaces had numerous coats of navy
gray paint.

Upon disassembly, care must be exercised, as set screws fix &ll retainer nuts
etc., The above construction indicates this mount to be designed for naval use.

The only possible objectionable feature to this mount is the elimination of
shell cases when the mount fires near the maximum elevation position,

8. PHOTOGRAPHS

i
Figure 1(B)"
Figure 2(B)
Figure 3(B)
Figure 4(B)
Figure
Figure
Figure
Figure
Figure 9(3B)
Figure 10(B)

Front Zlevation of Assembly
Rear Elevation of Assembly
Right Elevation of liount Less Guns
Left Elevation of kount with Guns
Disassembly of Ilevating lfechanisms
Disassembly of Traversing Mechanisms
Disassembly of Equilibrator
Disassembly of Recoill ‘
Stand Plate and Base of liount
] Left Elevation of Liount Less Guns
Figure 11(B) Front Zlevation of llount Less Guns
FPigure 12(B) Right Elevation of Mount Stripped
Figure 13(B) left Elevation of liount Showing Elevating Gearing
Figure 14(B) Rear Elevation of Mount Showing Elevating Worm Gears
Figure 15(B) Front Elevation of Mount Showing Traversing idechanism and
. ' , Elevating Gearing Bracket
Figure 16(3) Bottom.View of Cradle
Figure 17(B) Top View of Cradle.
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Figure 5(B)
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JAPANESE 25 MM MULTI A/A-A/TK GUN
1. MOUNTING ~ GENERAL DESCRIPTION '

"The mounting, provided with a circular base plate drilled for holding down
bolts, would be suitable for use either as a land (fixed emplacement) or a
naval mounting, and is of heavy comstruction designed to accomodate three 25mm
machine gung. ’ R I

'TElevation'is gear driven and dperated easfly,and rapidiy by hand crank. 4
finger controlled clutch and friction brake are provided.

'Traverge‘is also gear driven but operated by handwheel and: is rather slow and
~difficult to use, a finger controlled clutch and locking clamp being provided.

Auxili&ny@@ar is also provided for operating both the elevating and traversing
gear by some form of remote control, :

Firingais accomplished by foot operated pedals, with movement of the pedals
~belng transmitted by mechanical means to the trigger mechanism of the guns,

_ The outér~pedal fires the two outer guns and the inner pedal the center gun.
. All guns'may be fired together by simultanecusly depressing both pedals.

'l‘ProviEiOngis;made for firing by remote control.

,,vfz; MOUNTING - GENERAL CONSTRUGTION (see Figures 1(c), 2(c), 3(c), and 4(c))

. The base plﬁte is‘dﬂheﬁvy'circhlér casting and supports the revolving turn-
. ‘table ‘amd a heavy casting. ' :

~ Bolted to the top face. of the turntable are the two side frame castings. Cast
integral with the lower front end of the left hand side frame is the traversing .
remote control gear box housing which carries a bracket to which is atiached
the lower end of the elevating column, the foot rests, and firing pedals. The
elevating hand crank is supported on the top end of the column and engages at
its inner-end with the elevating gear box, also cast “integral with the left
hand side frame. - . e

,The;traveréing gear housing;:cést integral with the right hand side frame, car-
" ries a bracket supporting the traversing column and foot rests. The traversing
hand wheel 'i1s mounted directly on the top of the column. ' .

Each side frame is provided with a bracket supporting the operators?' seat, each
8eat being adjustable both vertically dnd. horizontally,

'The cradle casting, mounted in trunnion bearings situated on the top of each
side frame, carries the three 25mm guns with. their recoil cylinders and the
sighting gear. The guns slide in dovetailed blocks screwed to the cradle. The
recoll cylinder yokes are pinned to eye brackets (one each side of each gun
‘body), cylinders themselves being flanged and seated against the vertical front
face of the cradle. o »

Hinged to the rear of the cradle is a tubular recoil guard which is held by
spring loaded catches. o :

Bolted to the underside of thé'cradle on the right hand side 1s the elevating
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I

arc. This is a casting and has a bronze rim riveted to it in which the worm
gear teeth are cut. -

A sliding tray is provided underneath the cradle, the front end of which has two
rollers that run in channel guides screwed to the turntable top. The rear end
also. hias two rollers which ruh in grooves in the outrigger guides bolted& on to
the rear face of each side frame (see Figure 1{C). The function of this tray is
to catch and deflect empty shells to the front of the mount.

Three deflectbr plates which serve some whet the same purpose are mounted on the
elevation drive shaft housing (see Figure 3(C)) between the side frames.

Attaehed near the rear of each side frame are two spring loaded vertlcal equi-
Iibrator plungers, which pass over a pulley, and are connected to a block on
the end of the trumnnion which rotates with the cradle.

3, MOUNTING = GENERAL CHARACTERISTICS (Figures 1(C), 2(C), 3(C), and 4(C))

a. Total weight (including guns) .cecceeescsccccscss 4850 1bs
'b. Number Qf guns per mmting ...D‘o0.0.0#..00..0’00@0.0.... 3
c. Elevation;0........OC....!.I.l...........ol.’.'.‘. OO.\- 800
d. Traverse L....O.....'..I........'......l.Q‘.....O..IO. 3600
o. Estimated TANGZE ecceesvecsscssscscassceavoccess 14,000 feet
f. Types Of fIT@ ceececrcccccnscnse automatic and single shot
g. Overall height - fully ©1levated ceececsscecsssess APPTroxX 9!
: fully depressed sssceceessss 8pProx L' 6"

 length - fully elevated ...s.......s. 8DPrOX 8+ 6"

fully depressed ..cecs...... approx 8° 6"

Width .'ﬂ.....to...cc.C.c.cl..'v;onnn.. approx 7' l}"

- GENERAL QHARAGTERISTGS (Figure 5(C))

caliber Q-'I.'..l..QI.....';.'G.........U.I'.DQOQ...ﬁ... 25mm
Rifling -
© NO. OF GTOOVES cesceesocsssseosssssrsscacnososanne 12
Width Of ZTOOVeS eceeecccsscascscscccssss 8DProxX 1/8n
Depth Of ErOOVEeS .cecccesscosssssances approx 0,0085
| H&nd o‘oc..._’ooc0.-0>'Qot..c...-.!.o.oc-..o.in. Right
Rate of fire per barrel ..cccescececrcconse 250 to 300 RPM
Type Of Operation .csvscessccncoccscccansscocccaronnes Gas
Type Of DreeCh ccoleescocecocascsscsorcccsscconcces Locked
Type of cooling tivissescesesessccsessscessscsoscsasee AIT
Type of cocking gear Weeeeoves.. Hand lever, pinion & rack
Overall length .c.ceevceosssecscssssccaccnevancs approx 8?
{ineluding flash eliminator)
Total weight (less magazine) ...cccececiccssceenes 2L4 lbs
RECOIL veseeosoacascsasssnnsnsnsssssosscasane b 3/4L" to 54
Hand Of GUN eeccesescecsnscascassess MAY be right or left
Japanese ZUN .cesvscesccecsasscs replica of Hotchkiss 25mm

¢Difference being location of cocking and firing mechanisms,
safety catch, and magazine opening cover,

MAGAZINE - GENERAL CHARACTERISTICS (FPigure 7(C))

Be TYDE covseccocoosasescsassascncsanss Single row curved box
D. CADPACILY evcveccscscssioccsasscnscscersnscnccsce 15 rounds
. ¢. Construction S vivesssesseesceesscsssass. . - Pressed steel

4
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ENCLOSURE (c), continued

d'. spring ......"...../"'.‘.".'.".....'.’.."..'... "w" type
€., Weiﬁht(emPtY) ececesascscsecssasssssseee QAPProxX ll" 3/1'? ibs
) (full) S8 00000000 CR000000000O0CCCELOTSES &Pprox 36 lbs

AMMUNITION (Figure 7(c))(Explanation of color markings)

8., Plain yellow ...ccccessesesessc0 HeE. Tracer in picric base
b, Plain chocolate ..isecscasscssscsseceee HeE, in picric base

¢+ Plein yellow with green band.........H.E. tracer (type of
explosive unknown)

diu Plain choclolate with green band.....H.E. (same type of
' i} explosive as ¢.)
OTHER DETAILS

a. Percussion fuse tessescccsenssscssrscscarsssenness D5 SaCS
bo Welght .eiceccovevecsseaacasas @pprox 1 1b 7 ozs each round
Ci Type L8000 0000000000000 0000000008 0000000080000 Rimless

GUN. ACTION

a, Forward ~ When the trigger mechanism is operated, the sear disengages
from the bent on the underside of the gas piston yoke, thus allowing the
yoke and breech block assembly to be propelled forward by return spring
‘pressure,

The face of the breech block carries a round from the mouth of the mag-
azine forward into the the chamber, and the breech block comes to a halt,
‘The piston yoke is free to continue forward approximately 1 5/8" and in
doing so.locks the breech block in the body by forcing the two hinged
locking lugs on the block upwards into recesses in the body.

This movement of the piston yoke relative to the breech block also drives
the point of the firing pin through the front face of the. breech block and
fires the round. Thus at the instant of firing the breech is locked.

b, Backward - After the round is fired, the breech is locked during per=
iod of maximum chamber pressure, until the shell passes the gas vent.

Some of the propellant gas passes through the vent and strikes the head of
the piston forcing the piston yoke to the rear,

This movement of the yoke relative to the breech block allows the hinged
locking lugs to drop down, thus unlocking the breech block. The complete
piston and breech block assembly are then forced backwards by the residusal
propellant gases in the chamber, compressing the return springs, and ex-~
tracting the empty shell case. The case is then ejected through an open=-
ing in the bottom of the gun body on striking. the ejector.

Any excess recoll is taken by the two spring loaded buffers in the re-
talner back plate assembly.,

c¢. Interlock Mechanism (Refer Figure 11(cC))

When the magezine is pressed into the magazine housing, its bottom rear
edge (A) rides over ramp (B) on sliding block (C), thus causing the block
to compress .the spring (D).

The end of the magazine is provided with a slot (E) which, when the mag-
azine is pressed right home, engages with the sliding block and locks the
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maguziue in the gun. At the same timékits bottom rear edge (A}l presses N
down the end of the lever (F), thus lifting lug (G) clear of the slotted .
| hole in the top of the breech block and allowing the gun to function.

As the magazine empties, the platform comes down until finally the bottom
end of lever (H), which pivots on the end of the platform, fouls the front
end of the breech block as it comes forward under the pressure of the

. return springs after the last round has been fired. This fouling action

' causes the top end of the lever (H) to force the sliding block to the resar,
i releasing the magezine, and at the same time allowing the lever (F) to re-
i gset so that the lug (G5 engages in the slotted hole in the top face of the

. breech block.

. The bree@h block is, therefore, prevented from travelling forward, and the
gun stops in the cocked position.

'CHANGE LEVER (Lo¢ation for types of fire)

- DY Safe: Engage spring loaded plunger in hole nearest rear end of gun.
(see Figure 10(C))

' be Automatic: Engage plunger in the center bole in body. (see Figure S(C))

Co Single Shot: Engage plunger in hole nearest muzzle end of gun.
10. AUXILIARY TRIGGER MECHANISM (Figures 9(C) & 10(C) with cover removed) :

AThe'auxiliary‘trigger mechenism is screwed to the cradle adjacent to the
trigger mechanism on the gun, and consists of a hinged plunger (A), sliding
‘block with ramp (B), crank and roller (c), and return spring (D).

The mechanism is made either right or left hand to suit hand of gun.

a. When change lever (E) is placed on safety (Figuie 10{C) , the lower arm
(F) pushes over the hinged plunger (A) so that its end (Gf does not engage
_ with the sliding block ((B) when firing pedal is depressed.

- At the seme time a lug (J). on the lower arm (F) on the safety lever locks
against the hinged firing lever (H) on the gun itself. Therefore, the
firing pedal can be depressed without operating the gun firing mechanism.

RS b., When the change lever is placed on automatic (Figure 9{(C), the end of

' ~ 1ts lower arm (F) clears the hinged plunger (A), presses against the end

. of the sliding block (B), causing the roller to ride up the ramp and push

' the hinged lever (H) on the gun over to the right, taking the end of the
' crank (K) with it. - The other end of the crank (K) depresses the trigger,

| releasing the sear. Firing continues until the foot pedal is released.

¢. When the chaggé lever (E) is placed on single shot, the top arm of the
lever pushes the'hinged striker arm (L) out to the side of the gun,.

When the trigger mechanism functions as already described above, the gun
fires.

However, upon recoil, the end of the striker arm (1) trips the hinged
plunger (A) out of engagement with the sliding block (B), allowing the
sliding block to return under pressure of return spring (D) to its normal
position. The hinged lever (H) and crank (X) then move out of engagement
with the trigger and so the gun ceases firing.

74



I ' FNCLOSURE (C}, continued
COIL CYLINDER (Figure 8(c))

11.

The recoil sysﬁem is of the 1liquid buffer and spring recuperator type. When

the gun recoils, the piston moves. towards the rear of the recoil cylinder, this
movement being resisted both by..the recoil spring and the liquid pressure.

Runout' is obtained by the spring reasserting itself, and is controlled by the
liquid pressure and finally by the tapered control plunger which engages with
the throttling bush inside the head of the piston, Filling rlugs are located
on the front cap. - '

12, GAS REGULATOR

The muzzle end of the gas vent block has ten shallow grooves cut around its
" outer periphery and is screwed inside to receive the gas regulator.

This has a conlcal gas control valve at.its rear end and is also provided with
a spring clip. The clip engages in one of the grooves, thereby locking the
regulstor in any desired position.

'13. BARREL CONSTRUCTION

The barrel casing, machined on its outer surface to form cooling fins, is in
five sections; each section is secured to the barrel by two tapered pins pass-
ing horlzontally through the casing and barrel and riveted in place.

The breech end of the barrel is shouldered down and screwed single start acme
threadfrigh; hand for a length of approximately 3 3/4", while the muzzle end is
shouldered down and screwed single start "V" thread Left Hand to receive the
flash eliminator.,

Gas vent block and gas cylinder form part of the second and fourth section, re-
spectively, of the barrel casing, and are connected by a short length of tubing
having flanged ends spigoted to retain a copper Jjointing washer.

A hole is provided near the breech end of the barrel for the hexagonal locking
setscrew located in the top of the gun body.

14. RECOIL CYLINDER (to remove from mounting)

a, Lift out knurled locking pin holding yoke of recoil cylinder to eye on
body of gun.

b.' Pull out the spring loaded catch situated on the front vertical
face of the cradle, and rotate slightly to retain in disengeged
position,

¢. Rotate recoil cylinder until four lugs around the perimeter of cyl-
inder clear the four corresponding slopts in the mounting hole in the front
vertical face of the cradle.

4, Cylinder can then be removed by withdrawing to the front of the mount.
eQ Agsemble in reverse order.

JUNS (to remove from cradle)

a., Disengage spring loaded catches at the rear of mounting, holding tub-
ular recoil guard,

bcv Drop guard clear of guns,

¢. Remove the two recoil cvlinders (two per gun) as already explained.
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ENCLOSURE (C), contlnued

d, Slide each gun to the rear until it clears the dove tailed guide
blocks.

e. Gun can then be removed by lifting clear of the mounting.

f.. Assemble in reverse order. .

'STRIPPING GUN (Figure 5(C)

a. Trigger housing block, breech block and piston group from body

(1) - Withdraw pin locking trigger housing. Press in spring loaded
‘catch to unlock at the same time; take up the pressure of
the return springs by grasping the plate retaining return
springs by the grip provided.

(2) Ease the trigger housing block away from the body.

(3) Pull back the cocking gear handle to remove the breech block,

’ piston group, and return springs. -

Barrel

(1) Remove hexagon head locking screw in the top froat of gun body.
(2)  Using large spanner on flats provided just to the front of lock-
' ing screw hole, unscrew barrel in direction of engraved
arrow. (anti~clockwise viewed from front of gun)

{3) Dust cover which fits over splgoted end of gas cyllinder can then

be removed by sliding toc the rear.
{4} Gas regulator can be removed by unscrewing. (anti-clockwise
: viewed from muzzle end of barrel)
(5) Assemble in reverse order.,

Magazine Housing

(1)) Rotate locking pin until arm is vertical.

{2) -Locking pin can then be withdrawn. g

(3) Pull upwards on interlock lever and the complete housing will
1ift out.

(4) Assemble in reverse order.

Cockiﬂg Mechanism

(1) TFirst remove magazine housing as already explained.

(2} Turn gun upside down and tap cocking mechanism body until it
slides clear of gun body.

(3) Remove rack by sliding to rear of gun body where it will liftofT.

(4) Assemble in reverse order.

Trigger Mechanism and Change Lever

(1) Remove trigger housing unit as already described.
(2) Remove taper pins and nuts reteining hinged firing lever and
crank unit. )

( Lift off firing lever and crank unit.

( Lift out pin securing change lever to the sinzle shot striker
. arm.

( Lift off striker arm from pivot pin.

{ Slide change lever to end of slot in body end 1ift off,

{ Assemble in reverse order.

f. Ejector

(1) Remove mazazine housing as already explained.




ENCLOSURE (C), continued

(2) Hjector can then be removed by sliding forwards and liftiag out.
(3). Assemble in reverse order.

b o

Breech Block From Piston Yoke

(1) ©Push out pivot pin through the hinged locking lugs and
link.

} Breech block can then be lifted clear of yoke.

) Assemble in reverse order.

(2
(3

Extractor From Breech Block

)} Turn breech block upside down.

}  Lift extractor spring out.

) Bxtractor can then be lifted out.
) Assemble in reverse order.

|+

Piston Yoke

(1) t#emove breech block link by pushing out pivot pin.

(2) Remove firing pin by swinging up to vertical position and
: ing out to either side of yokse.
(3) Assemble in reverse order.

" Prigeper Housing Assembli:

{1). Press in spring loaded locking plunger to slide off plete
taining return springs.
3lide trigger guard to the rear to remove.
Tap out trigger pivot pin and remove trigger.
Tap out pin retaining sear block and remove sear block by slid-
ing to the rear,
Lift out sear spring from sear,
Remove two buffer plungers and disc springs from sear and block,
These will drop out.
{7) Assemble in reverse order.

Interlock Mechanism (to strip from magazine housing)

Withdraw cotter pin and 1ift out magazine catch operating handle.
Tap out bush holding interlock lever and remove lever.

Remove spring loaded magazine catch by sliding forward.

Remove spring and bubtton from catch.

Assemble in reverse order.

m. Cocking Mechanism Housing

(1) Remove split pin and nut from end of lever spindle.

(2) Withdraw léver from housing.

(3) kemove countersunk screws, bolts, and nuts to raise cover
housing.

(4) Gear wheel, gear segment, spacer, pivot pin, and bush for
ment will then 1ift out.

(5) Assemble in reverse order.

~ RECOIL CYLINDER (to strip)

Remove taper pin lockins voke to pilston rod.
Jnscrew yoke and remove,

Press in spring loaded plun:er on end of cylinder and umscrew stuffing
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‘box. Tacge up the spring pressure by prcessinge asains

finally disengaged from the cylinder; at the surie time enp
coil fluid.

d. Remove piston assembly and soring.

e. Press in spring loaded- plunger. on other end of cvlinder und unscrew
assenbly comprising the cap and control plunser.

f, To remove plunger from cap, tap out taper pin, rernove hexesonal locd
and unscrew plunger.

Remove throttling bush from inside piston hend by unscrewin:.
Unscrew gland from stuffing box.
Packing can then be pressed out.:

Assemble in reverse order.

Figure 1(C)
HOUNTING, GENERAL ChiARaCTENFSTICS
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Flgure 4(C)
NOUNTING, GENERAL ChAfdln < II0S

Figure 5(C)
GONS, GENERAL CHARACTERISTICS
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“Figure 6(C) .
GONS, GENERAL CHARACTERISTICS

Barrel : 3l. Pin locking, trigger housing
Gas vent block 32, Retaining pin sear block
Gas cylinder 33. Buffer assembly
Barrel casing ' 3L.: Buffer spring discs
Flash eliminator 35, Buffer plunger
Gas regulator 36. Gas piston yoke
Connecting tube 37. « Firing pin
Connecting tube copper washers 38. Breech block
Dust cover 39. Extractor
Barrel locking screw L0. Breech block link
Body 41. Link pivot pins
Eye block for recoll cylinder 42, Hing=d lock
Opening for magazine housing L3. Interlock lever groave
founting block for cocking gear L, ILjector groove
Dove tailed slides 4L5. Cocking gear rack
Change lever 46, Cocking gear cover
Trigger mechanism 47. Cocking gear wheel and segment
Trigger mechanism nuts, washer 48, Cocking gear spacer
"~ and split pins L9, Cocking gear bush
Plate retaining return springs 50. Cocking gear pivot pin
Spring guldes 51. Cocking gear bolts, nuts and
Spring connecting plece washers,
Return springs : 52. Cocking gear lever, washer
Ejector and nut
Trigger housing block 53. Cocking gear body
Trigger guard : liagazine liousing
Sear block '55. Interlock lever
Sear 56, Interlock lever bush
Sear pivot pin 4 Magazine catch operating
Trigger handle cotter znd oin
Trigger plvot pin 58. liagazine catch
Spring and cap
Locking pin; mapazine housing
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Plgure 7(C)
YAGAZINE, GENERAL CHARACTERISTICS

iagazine body i Platiorm
Cover K Tip lever
Sprineg . Round

Fldure S(U)
SAGAZINE, GENERAL CHARAC

assembled . StufTing box
nin @ 10, Gland

control plunger

loaded
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ENCLOSURE (D)

JAPANESE VICKERS TYPE {CAL. .303) AIRCRAFT MAGHINE GUN

; 5 June 1943
Intelligence Report No. 11,
Ordnance Intelligencs Section,
Office of the Chief Ordnance Officer. USAFFE,
A.P.0. 501
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1. GENERAL DESCRIPTION

The Japanese (Vickers type) cal. 0.303 machine gun is busicully a copy of tie
British Vickers machine gun M1918, with certain modificztions vt adapt it Jor
use in airplanes. It is permanently mountsd ln place threu;s the crossieud
bracket and the elevating bracket. iowever, 1t could be mounted on a cal.
0.30 or 0.50 tripoed. It is reported that two of the gu.s are mounted in a
plane, and that they are synchronized to fire througi tie propslier. Tha zun
is precision built, with practically all parts interchangsuole with tie 3ri-
tish Vickers M1918, The chamber is constructed for 7.7mm Jaganese {(cal. 0.273
cartridges, which are an exact copy of the British cal. 0.303 ammunition.
Cal, 0.303 metal links are also used.

the moving surfaces which were highly polished, and the lock,gwhich nad the
appearance of an aluminum finish. The only composition material ussd was a
hard rubber grip on the-check crank handle.

The Japanese Vickers had an excellent Parkerized Tinish throughout, except at

Lttached are two photographs, Fig 2(D), showing thz top, lelt, and riznt side
views of the assembled guns, and Fig 1(D), showing a detajled strirpring of tasz
Japanese "Vickers Type" machine gun with an accompanying nomenclature list.

2. DETAILED DESCRITTIC CF L:SShLBLY LND OPLRATICH

a. Barrel Casing

The Barrel casing (7) has 76 } inch holes: drilled at staggered intervals
46 provide air circulation for cocling of the barrel (8). It is firmly
attached to the breech casing (1l) immediately ahead and above the cross-
head bracket. At the muzzle end of the barrel casiug is a casing adap-
ter (5). This adapter has vent holes in its side through its disc to

- ellow for the escape of gases. The hub at the barrel casing end is
threaded and into tliis the front brass cone {6) is screwed and lccked
with a pin. The rear end of the adapter is threaded, and is screwed in-
t0 the muzzle end of the barrel casing. Yhen installed in place, thre
adapter nut is flush up against the barrel casing; the Iron% brass cone
bears against the expanded side of the barrel casing. The brass cone (¢&j
seals the barrel casing from the expanding gases and serves as a bsaring
for the muzzle: end of the barrel (8?. The muzzle end of the adapter is
fitted with interrupted threads which hold the muzzle attachment (4) in
place, ‘and which is locked by the muzzle: attachment latch (3), which is
spring loaded (1) and fitted into a housing on top of the muzzle attach-
ment. Cotter pin (2) holds the assembly in place. The muzzle attach-
ment is cone shaped inside; and ha's sixteen 1/4" x 7/16" oblong holes

- {round holes are also usedi drilled about its circumference. It is be-
lieved that this attachment hides the flash and also acts as a Cutt's
type Compensator.

te. Breech Receiver

The breech receiver (11). which is attached %o the barrel casing is of
riveted construction and rectangular in shape. To the side plates are
attached the cam guides through which the familiar Vickers movement is
attained. There is a shaped piece attached to the left side plate which
1imits the forward movement of the crank handle (52). The side plates
are formed to receive the feed block (21). The top or breech cover (12)
closes with a spring lock and opens to the right side, using the breech
receiver bolts %13) as pins for.its hinges. A slotted hole is cut in
the rear of the left side plate and fitted with left barrel extensicn
housing (47) for the movement of the crank bearing. The other side plate
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is slotted and fitted with housing plate (48) to keep the mechanism e¢lean.
The back plate (14) is held in place by back plate bolt (16) and "T" fix-
ing pin (15), which screws into the left side plate which is fixed to re-
celve it. The right (18) and left inside plates (17) are shaped similar=
ly with extensions at the front end. These extensions function with the
feed block assembly, thus permitting a feed from either side by simply
changing the feed block. The crank (20) contains two journals, one of
whiech 1s extended to carry the crank handle (52), which is locked in
place with a threaded pin (57). Opposite the crank handle side the crank
ig slotted to accept the fuzee {30) and to which the fuzee spring assem~-
bly (29) is attached by means of double hooks. The front end of the fu=-
zee spring assembly contains a screwed stem with a vise-pin for incresass-
ing or decreaslng the tension on the fuzee spring. Attached to the crank
is a curved spring which holds the the connecting rod (19) in a vertical
position and prevents damage to same during stripping process. The head
of the connecting rod recesses into the side lever head (31) of the lock.

c. Lock

The lock assembly contains a lock casing (32), trigger (%7), tumbler (3%),
lock spring.(41), firing pin (36), sear and spring (42), trigger pin {40},
and tumbler axis pin (38). The casing has guides formed at each lower
side which which work in conjunction with similar guides on each inside
plate. The lock casing is shaped to accept the extractor (34), which
contains the gib and spring. At each side of the lock and attached to
tne tumbler axis pin is the left (33} and right (35) extractor levers.
The gide and head lever (31) is held in place by the side lever and head

bushing (43), which in turn is held in place by the split fixing pin.(44).

d. Crank Assembly

. The crank housing (45) is bolted to the bottom of the breech casing with
two bolts and nuts (46). The crank axle {49) has splined ends. On the
left side -is mounted the check lever (50) and check crank handle (51).
The crank axle is installed in the housing with washers (56), (58), (60},
splined bushing (53), bushing spring (55), crank azle nut {54), and cot-
ter pin (59). The bushing spring is used to return the check crank and
lever.

2, Barrel and Attachment -

The barrel {8) is threaded at the muzzle end to accommodate the muzzle

cur (9), and whén installed, the front brass cone (6) provides the front
bearing for the barrel. The counter recoil buffer spring (10) is installec
between the muzzle cup and the barrel casing adaptor. The breech end of
the barrel is grooved Lo accommedate the extractor ribs. Trunnicns, wiich
are shaped on either side of the barrel, fit into the forward bearings of
tiie right and left inside plates. The chamber is shaped to form a bullet
lead. Immediately ahead of the trunnions is the accurately ground reer
barrel bearing surface.

£ Feed Block

The feed block contains a shaped body (R21) with muides, an upper levsr
(24),.a lower lever (25), a slide fit with pawls and spring (22), and bot-
tem pawl and spring (23). The cartridge belt is Ted into the feed block
after which the feed auction in controlled by the slide and pawls. The
lower lzver is formed with a stud which engages in the recess formed on
the extension of the left inside plate, and is therefore influenced by it.
Tre upper and lower levers rit together and are securely held by the split
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ENCLOSURE (D), continued

fixiné pin (28). The entire feed block beirg hald by a shaped spring
*(26) and an axis pin (27) having a split shank.

Ze Synchronizing Mechanism

The synchronizing unit is meunted immediately above the feed bloeck, and
is hinged by the plate mounting bolt and nut (64) which is locked in
lace by a cotter pin (62). Attached to the synchronizer mounting plate

%63), and locked by means of two mounting "U" bolts (65) is the actuator
housing (70) and assembly, consisting of the actuator-spring (71), actu-
ator (72), and actuator stop nut (73%. Construction of the actuator as-
‘sembly to the trigger control (76), which is anchored immediately ahead
of the actuator by the front mounting bolts (75), is accomplished through

. a toggle (74) which rides in a track and receives movement from the safe-
ty trigger link (78) through the trigger safety cable (77) which, in
turn, is controlled by the operator. When the safety cable is pulled,
the eable link moves forward, depressing the safety lock lever (83) loca-
ted at the bottom front of the trigger control housing, and controlled by
a flat bent spring; and held in place by the safety lock lever pin (841}
Depressing the safety lock lever allows the operator to fire the gun by

" pulling the trigger cable (79), which brings the trigger link (80} for=-
ward. This, in turn, depresses the impulse plunger spring (82), and for-
ces the impulse plunger %81) forward. This forward motion is limited by
the impulse plunger stop nut (85). A guide coupling (86) is bolted to
the trigger control housing by two cap screws (87). The guide couplinsg
is designed with a 7/64" orifice guide and a threaded front projection,
all of which turns easily, even when bolted in place, It may be locked
and pinned by a swivel link. set on top of ths trigger control

. housing. The purpose of this design is to lock positively the impulse
wire guide (88§ which is a brass tube that insures rigidity to the im-
pulse carrying wire. The wire passes through the 7/64" orifice guide and
into a recess provided for it in the impulse plunger. When tbe assembly
is completed, the locking bolt (66), locking bolt spring {67), locking
nut (68), and cotter pin (69) retain same in place.

he Ammunition and Belt

A section from an ammunition belt (89) used in this Japanese "Vickers
Type" machirne gun shows the ammunition in the metal link belting.

ie Synéhronizer-Gear Case Control

The following was taken in its entirety from the report on "The 7.7mm
Machine Gun" prepared by 713th Ordnance Co. (AVN), Service Group, U.S.
Army Air Services.

There aré two Vickers tyre machine guns mounted directly in front of the
pilot in the Type O SSF ZEKE and synchronized to fire through the propel-
ler.

The‘sYnchrpnizing mechanism is entirely mechanical. A single synchroni-
zer is provided to synchronize both guns. It is mounted on and driveno
from the gear case on the rear of the engine. A shaft, geared to ths
engine shaft, is set in bushings in the synchronizer tody. Ksysd toe
snaft. is a hub on either end of which is mounted a cam secured bty
The contacting faces of hub and cam are saw toothsd and by lcosening
nub. the cam may be rotated with respect vo the hub to synchronize itk
guns with the propeller. The ecams have three lobes. 4 roller follos
riding on each cam is connected to an impulse tube., Cne cf each of
ijmpulse tubes runs direect to the trigger synchronizing mechanism cf
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ENCLOSURE (D), continued

gun.

The manual trigger in the cockpit is connected by wire cables tc the
trigger mechanism of each gun. Compressing the trigger grip in the cock-
plt causes a link in the trigger mechanism of the gun to be moved up in
contact with the plunger on the end of the impulse tube with the trigger
grip. The reciprocating motion of the impulse plunger, due %o the aﬂtwon
of the cam, cam follower, and impulse tube, then forces the trigger grip
to release the sear each time the roller follower is raised by a cam loba
The gun safety, which is connected by a cable to the manual safety control
in the cockpit, consists of a lock to prevent movement of the link in the
trigger grip when the manual trigger is squeezed with the cockpit safety
control in the "Safe" position. The action of the weapon and its parts
are identical with those of the Vickers Mark V machine gun with several
minor exceptions consisting of later modifications to the vasic weapon
copied by the Japanese.

Although the Japanese machine gun is nom1nally 1 7.7mm and the cockpit
controls are so labelled, i1t is chambered for emmunition of exactly the
sams dimensions as the British caliber 0.303 cartridge and the latvter can
be uaed in it.

e Data from British Vickers Caliber 0,303 Aircraft Gun Mark II

Nomenclature .... Gun, Vickers, cal. 0.303 in A/c Mx 2 {743]
Weight ceeoocvoscovssscooscasecvesaseocanee APProximately 24 lbs
Rate Of FIT€ cossecsccssccsessacos Approximately 900 rds/mir
Bore Of DAPPBl scococvsoscensosnsossasencacoonasasssss O,303"
Length of barrel ccccisecesconsvacsssansosaasnsssnnsas 28, A
Twist Of Pifling ccceeesvcesnsencroconnceceassanare L in 10"
Type of Tifling .eceevceescarscessnscecess Bnfield left hand
NOe Of STOOVES cecoccsoossostsvsssscsssnavssensassscrsoss LiVE
Working wt. of fuze SPring sscesssosscsssrsossvsas 1012 1bs
Length of gun overall
(excluding round counter) I B S
Mark of gun:
(1) The number of the gun s shown on the body of tae
barrel casing.
(2) Gun testing section Mark consisting of two crosses
.0.303" cartridge in minlature is stamped:
{a) At the crank handle, end of crank shaft,
{b) On the upper face of the barrel block on some
guns.
{¢) At the' muzzle end of the barrel casing.

ko Variations from British Vickers (M1918)

The following modifications from the British Vickers machine gun k1918
were noted in the Japanese copy.

(1) Extensions %0 front of both right and left inside plates permits
an interchange of feed blocks. Thsrefore, with a mincr cnqncc, this
machine gun may be adapted to sither right or left hand fased.

{2) The Japanese do not use the recoil buffer as found on <he baeck
plate of the British Vickers M1918. It is believed thet they us

the flat coiled counter reccil barrel buffer spring located betwsen
the muzzle cup and barrel casing adaptor as an alternate to serve g

similar purpose.
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(3) The Japanese use both left and Tight hand cocking levers, de-
pending upon the directional feeds. They have also incorporated a
“check handle and check lever which is probably used only for the re-
moval of jams or other possible failures. It mav also bs used to
aid the operator %o cock the gun, depending upon its installation.
The reason is that the check lever working in conjunction with the
check crank handle will not completely cock the gun, and that the
crank handle must be pulled to completely cock the piecs.

(4) The British Vickers, it is believed, contains an enclosure for
the fuzée spring. This has been dispensed with in the Japaness tyce
~of Vickers machine gun.

{5) The front cone is constructed of brass material to provide a
better bearing surface for the movement of the muzzle end of the
barrel.

References

" The Vickers Gun Simplified - A pocket book and illus-
trated guide. Third Edition by Robertson & Mul-
lens, Ltd. Melbourne.

The 7.7mm Machine Gun prepared by 713th Ordnance Co.
(AVN), Service Group, U.S. Army Air Services.
Japanese Machine Gun by 2nd Lt. M.F. Medlin, Crd. Dept.

7.7 (Vickers Type)
Japanese Machine Gun, Tixed.
The Ordnance 3ergeant, Oct. 1G42.

3. NOMENCIATURE OF JAPANESE {VICKERS TYPE) MACHINE GUN

(1) Spring, muzzle attachment (26) Spring, axis.
latch. Pin, axis spring.

(2) Pin, muzzle attachment latch Pin, split fixing.

cotter. . Spring, fuzee assembly.
Latch, muzzle attachment. Fuzee.
Attachment, muzzle. Lever and head, side.
Adapter, barrel casing. Casing, lock.
Cone, brass front. Lever, left extractor.
Casing, barrel. Extractor - with gib and
Barrel. spring.
Cup, muzzle. Lever, right extractor.
Spring, counter recoil barrel Pin, firing.

buffer. : Trigger.
Receiver, breech. Pin, tumbler.
Cover, breech receiver. Tumbler.
Bolts, breech receiver. Pin, trigger.
Plate, back. Spring, lock.
Pin "T", fixing. Sear and spring.
Bolt and nut, back plate. Bushing, side lever and head.
Plate, right inside. Pin, split fixing for (43).
Plate, left inside. Housing, crank.
Rod, comnecting. Bolts and nuts for crank
Crank. housing.
Block feed. Housing, barrel extension
Slide and pawls, feed. left.
Pawl, bottom. Housing, barrel sxtension
Lever, upper. right.
Lever, lower. { Axle, crank.
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ENCLOSU@E (D), continued

(50) Lever, check. (70) Housing, actuator.
{51) GCheck, crank handle. (71) Spring, actuator.
(52) CGCrank handle. (72) Actuator,
{(53) Bushing, spline. {73) Nut stop actuator.
(54) Nut, axle crank. (74) Toggle.
(55) Spring, bushing. (75) Bolts, front mounting.
(56) Washer, limit lever. (76) Housing, trigger control.
(57) Pin, serewed crank handle. (77) Cable, trigger safety.
(58) Washer. (78) Link, safety trigger.
(59) Pin, cotter crank axle. (79) Cable, trigger.
(60) Washer, quill busaing. (80) Link, trigger.
(61) 7Pin, cotter. (81) Plunger, impulse.
(62) Pin, cotter. (82) sSpring, impulse plunger.
(63) Plate, synchronizer mounting. (83) Lever, safety lock.
(64) Bolt and nut, plate mounting. (84) Pin, safety lock lever.
{65) ™" bolts, mciting. (85) Nut, impulse plunger stop.
(66} Bolt, locking. ' (86) Coupling, guids.
(67) Spring, locking bolt. (87) Cap screws, gutde coupling.
(68) Nut, locking. (88) Guide, impulse wire.

; (€9) Pin, cotter locking bolt. {89) Ammunition and belt.

Figurz 7([1)
. - JAPAVESE VIORRNE TR v ACH] R GITY
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ENCLOSURE (D), continued

Lever, check.

Check, crank handle.

Crank handle.

Bushing, spline.

Nut, axle crank.

Spring, bushing.

Washer, limit lever.

Pin, screwed crank handle.
Washer.

Pin, cotter crank axle.
Washer, quill busaing.

Pin, cotter.

Pin, cotter.

Plate, synchronizer mounting.
Bolt and nut, plate mounting.
"U" bolts, mc:iting.

Bolt, locking.

00 03~ ~J =T ~3 ~J~J ~J ~3 ~3~1
FOVRIOVNWN FO

Housing, actuator.

Spring, actuator.
Actuator.

Nut stop actuator.

Toggle.

Bolts, front mountirg.
Housing, trigger control.
Cable, trigger safety.
Link, safety trigger.
Cable, trigger.

Link, trigger.

Plunger, impulse.

Spring, impulse plunger.
Lever, safety lock.

Pin, safety lock lever.
Nut, impulse plunger stop.
Coupling, guide.

Cap screws, guide coupling.

Spring, locking bolt. -
Nut, locking.
Pin, cotter locking bolt.

a

Guide, impulse wire.
Ammunition and belt.
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ENCLOSURE (D), contlinued
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ENCLOSURE (E)

DOCULENTS FORWARDED TO WwuC THRCUGH ATIS

LIST CF JaPANLOE

Pow NavTechdap
No. ATIS No. 3ubject
N ND50-3168 +4,392 Progress Report in Experiments and Improvements- of
' Vickers Type 40mm NG
ND50=-3169 4393 Tests of Vickers Typs 4Omm 3ing e Machine Zun Lount
o " Manufactured at KU, and Irogress of Improvement
1D50-3100 4,381 : Rerorts of Experimeantation of Vickers Type 40mm
: lodel 2 Liachine Gun
D50-3101 4 4382 ! Report on Vibration of 25 Round: Continuous rfeed
Viekers Type 40mr 3ingle lachine Gun MNount
Pamphlet Documents on Naval ... liachine Guns -
40mm Guns
ND50-3168 ) 4392 . frogress Report on Lxperiments an. Improvements .
_ Vickers Type 4Omm MG - Iarch 2, 1932
- KD50-3169 4393 Tests of Vickers Type 40mm Single Machins Gur I'vwg
anufactured at KUXEZ and Frogress of Imcrove..cnb.
April 1932

4381

ND50-3100 Report on Experimentation of V +-- 7y e 40mn

Model Miachine Gun - May 1932

feport on Vibration of 25 hotuia. .t.nuous Feéd
Vickers Type 40mm Single sachii.e Gu Mount - July
1933

ND50-3101 4382

25mm_Guns

ND50-3523 : 4395 ‘ Bxp%anation of 25mm Type 94 Twin G Mount - Lay
, 193
ND50-3102 4383 Assembly;'Disassembly, and Handling of 25mm Type 95

- . Twiiu Mount - May 1636

ND50-3103 Exp. Alming Training-Equipment used with 25mz Type

95 NG Firing Equip. - Cct. 1638

13.2am Guns

ND50-3104 4385 " Durability Test of 13mm Type 3 MG and Test of
: 13mm Common Amm. =~ 1935 .

ND2i-3425 4394 Standard Adjusting Procedure for the 13mr LG - May
1939 .

12mm Guns
ND50-~3105 4386 Test of Accuracy of Vickers 12mm NG - May 1931

ND50~3106 4387 Explanation of Vickers Type 12mm NG Model 2, Modi=-
fication I D - April 1932
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NavTechJap
No. ATIS Mo, Sub~§ct

" ‘ General

ND50=- 3107 4,388 ? Essentials of MG Construction Methods - May 1936
ND50-~3108 4389 Exp. on Decoppering MG Barrels - July 1936
ND50-3109 ] 4390 Test of Machine Gun Barrel Materials - Cct. 1938
ND50-3110 . 4391 MG Springs and Sprihg Materials - 1944

ND50=3445 4220 Research on Chrome Flating of Gun Barrels (7.7mm
' to 25mm) - May 1939

ND50=-3112 4558 25mm Single Assembly, Type 96; llod. 3 ~ Dec. 1942

ND50-3113 4559 25mm Single Assembly, Type 96, kod. &, on 2 Jheel
Carriage - Novenmber 1943 -

ND50-3114 4560 25mm Single Assembly, EXp. Model of Ring Type
Mount for Speed Boat

ND50=3115 4561 525mm Single Assembly, Exp. Model of Adjustable
‘ Trunnion Height Mount - July 1943

ND50-3116 4,562 25mm Single Assembly, Type 96, Mod. 3 - August 1943

LNR0=3117 T 4563 25mm Single Assembly, Type 96, Mod. 3, on 2 Wheel
Carriage - March 1943

ND50=-3118 4564 25mm Twin Assembly, Type 96, iod. 4 (For Submarine
Use) - July 1939

ND50~-3119 4565 Structure of the Manual-Operated Traversing Gear
for the 25mm Exp. Twin Mount, Type 96 - June 1944

ND50-3120 L566 - Structzre of the Wooden Dolly for 25mm Twin Mount,
Type 9

ND50=3121 L567 25mm Triprle Assembly, Type 96, Mod. 2 - Oct. 1937
RD50-3122 4,568 25mm Triple Assembly, Type 96, Mod. 2 - May 193B

ND50-3123 4569 General Arrangement of Armament on Various Types
- of Vessels Ranging in Size from Heavy Cruisers to
Suicide Motorboats






