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SUMMARY

ORDNANCE TARGZTS

JAPANESE NAVAL GUNS. AND MOUNTS
ARTICLE 1 - MOUNTS UNDER 18*%

-As a generalization it may be said that all Japanese naval turrets
and mounts are of sound and practical design and construction, but have no
really outstanding features. With perhaps the exception of the 10Ocm/65 cali-
ber and 8cm/60 caliber twin Type 98 high angle turret mounts, they are all old-
fashioned when compared with U.S. and British standards.

Remote power contact has been used on only one type of mount - for
triple 25mm machine guns where a Ward Leonard system 1s used. No thought what-
ever appears to have been given to its use on any others. The triple machine
gun mount with its Ward Leoanard system of remote power contact has also been
adapted for use as a 28-barrel 1l2cm rocket launcher,

It was thought at one time that the Japanese were developing a 6 or '
8-inch rapid firing gun. This is not so. The maximum rate of fire of guas
. above 5-inch caliber was about five rounds per minute, and no projects viere in
hand to improve on this. It was hoped to design a 12-inch twin turret to be
fitted in an oversized'cruiser, but designs were never started.

There 1s no evidence of any of the following features being used, or
even being considered for use, by the Japanese:

1. One~stroke ramming into guns using semi-fixed ammunition.
2. Turntable structure fabricated by welding. (Some minor wmounts were
built with partially welded carriages.)
3. Unequally spaced training rollers.
L. Upward opening breeches (the nearest approach to this is in the cen=-
ter gun of the triple 6-inch turrets, where the breech, which o
is of the normal swing type, is opened at an angle of about 45
above the horizontal).
Cone~-type ("hour glass") worms in elevating and training gears.
Screw-elevating gears.
Triaxial or stabilized mounts.
. Automatic loading and feeding guns (except 4Omm Bofors and below).
Local control by joystick. The only approach to a joystick is the
control used on the triple 25mm machine gun director. (See
NavTechJap Report “Japanese Fire Control" Index No. G-29.)

There are no methods of rapidly changing the type of shell in use,
other than loading one gun in a turret with one kind of shell and the other(s}
with another type. The method of fire control when using barrage fire is sepa-
retely reported on in NavTechJap Report Index - No. 0-29., No guns larger tnan
5-inch caliber use fixed ammunition.

" In the 14 and lé6-inch turrets, all angle loading (up to 20° elevation)
is used, the method adopted being identical with that on the British l5-imch
turrets. In these 14 and l6-inch turrets, and also in the 18~inch turrets, the
ring bulkhead is divorced from the ship's structure at armour deck level and
above. -Although consideration had been given to the design of a similar con-
struction for 6 and 8-inch barbettes, to avoid deformation due to working of

NTJT+L-0-47(N)-1




O0-47(N)-1 ; - RESTRICTED

~‘the ship, these turrets were not actually so fitted.

In the I&-inch turrets of YAMATO and MUSASHI, the training gears
were "all spur gears". This is-described in NavTechJap Report, entitled
"JTapanese 18" Guns. and Mounts", Index No. 0-45(N).

Japanese major caliber turrets (14 and l6-inch) are all of old
design and were copied from the British-built turrets for the BB KONGO. In
general arrangement and in most details, they are similar to the British 15-
inch turrets, but some improvements have been made by the Japanese; namely:

1. They have greater elevation. It is not definitely known what was
* the maximum elevation of these guns. When originally wbuilt, it
is thought to have been about 25° and to have later been in~ :
creased to 30 or 33°, Beginning in 1937, all battleship turrets
were given a large reconstruction, and the elevation of the guns
increased to 43°.

2. Better flash tightness in gunhouses and working chambers. All battle-
ships were fitted with longitudinal flashtight bulkheads between
the: guns, and between the gun loading hoists in the working
chambers,

3. In the l6-inch turrets, the gunloading cages are designed to nold
four one~quarter charges end to end, thus enabling a full charge
to be rammeg with a single stroke of the rammer.

Bight inch turrets were designed after inspection of German cruiser
turrsts just after World War I. Pusher type shell hoists were copied from
these ships. -The Japanese 8~inch twin add 6-inch triple turrets are almost
identical in arrangement, and are remarkably similar to the early British 6~
inch MK XXI and XXIT turrets.

Generally speaking, the smaller Japanese mounts appear to be unduly
heavy and to have somewhat high trunnions. The practice of fitting the trun-
nions near the breech of the gun and using an extra weight to balance the gun
on elevation :is not much used. A number of the simpler mounts are fitted with

-a spring under compression, attached to the front of the cradle and to the base
plate of the mount, for this purpose; and the more modern, high angle guas,
rely on the welght of loading trays, rammers, and run-out springs. Features
of some interest in modern high angle mounts are:

1. The platforms for the loadihg tray operators move with the gun on
elevation, thus simplifying the loading operation at low angles
of slevation. ‘

Apparently successful, but heavy, automatic recoll operated spring
rammers., ) .

Automatic fuze~-setting machines which set the fuze when the rcund is
in the loading tray as it is being swung to the loading position.
(See NavTechJap Report, "Japunese Fuze-Setting Machines”, Index
No. 0-48(N),) ‘

By far the most outstanding gun and mount used by the Japanesd is
their 10cm (4-inch)/65 caliber Type 98 twin high angle gun mount, which has a
- maximum range of 21,320 yards surface, and 14,220 yards vertical, with a rate
“of fire of 19°to 20 rounds per minute.

1
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~the ship, these turrets were:not actually so fitted.

- In the 16-inch turrets of YAMATO #nd MUSASHI, the training gears
were "all spur gears". This is described in NavTechJap Report, entitled
"Japanese 18" Guas and Mounts®, Index No. 0-45(N).

Japanese major caliber turrets (l4 and 16-inch) are all of old
design and were copied from the British-built turrets for the BB KONGO. In
general arrangement and in most details, they are similar to the British 15~
inch turrets, but some improvements have:been made by the Japanese; namely:

1. They have greater elevation. It is not definitely known what was
the maximum elevation of these guns. When originally vuilt, it
is thought to have been about 25° and to have later been in-
creased to 30 or 33°. Beginning in 1937, all battleship turrets
were given a large reconstruction, and the elevation of the guns
increased to 43°.

2. ~-Better flash tightness in gunhouses and working chambers. All battle-
ships were fitted with longitudinal flashtight bulkheads between
the guns, and between the gun loading hoists in the working
chambers. -

3. In the 16-inch tufrets, the gunloading cages are designed to hold
. four one-quarter charges end to end, thus enabling a full charge
to be rammed with a single stroke of the rammer.

Eight inch turrets were designed after inspection of German cruiser
turrsts just after World War I. ©Pusher type shell hoists were copied from
these ships.  The Japanese 8-inch twin add 6-inch triple turrets are aimost
identical in arrangement, and are remarkably similar to the early British 6~
inch MK XXI and XXIT turrets.

Generally speaking, the smaller Japanese mounts appear to be unduly
heavy and to have somewhat high trunnions. The practice of fitting the trunp-
nions near the breech of the gua and using an extra weight to balance the gun
on elevation is not much used. A number of the simpler mounts are fitted with

~a spring under compression, attached to the front of the cradle and to the base
plate of the mount, for this purpose; and the more modern, high angle guns,
rely on the weight of loading trays, rammers, and ruan-out springs. Features

of some interest in modern high angle mounts are:

1. The platforms for the loading tray operators move with the gun on
elevation, thus simplifyipg the loading operation at low angles
of slevation.

2, Apparently successful, but heavy, automatic reccil operated spring
rammers., )
3. Automatic fuze-gsetting machines which set the fuze wihen the round is
" in the lpading tray as it is being swung to the loading positiaon.
- (See NavTechdap Report, "Japanese Fuze-Setting Machines"”, Index
No. 0-#8(N)?) ‘

By far the most outstanding gun and mount used by the Japanese is
their 10cm (4-inch)/65 caliber Type 98 twin high angle gun mount, which has a
. meximum range of 21,320 yards surface, and 14,220 yards vertical, with a rate
‘of fire of 19 to 20 rounds per aminute.
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The following is a copy of a Japanese report on an electric gun given
to members of the Scientific Intelligence Survey of Japan in September and Qctio-
ber 1945. The report is included here for convenience only.

"york on this projectcr was started in 1942 with the alm of using it
as a kind of artillery piece. The principle was that of the induc-
tion motor; the projector being the stator and the projectile, tne
rotor.. Power was supplied by a 2000 XVi 1500 cycle, 3-~phase genera-
tor. Theoretically, a velocity of 500 meters/sec for a 10 kg projec-
tile is possible, but the best results obtained were 350 meters/sec
for a two kg projectile. This was not considered a practical field
weapon, but was used as a projector for models of winged rockets.”

Reference to electric guns has also been seen in several old populsar
science magazines. :
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INTRODUCTION

The objects of this investigation were to obtain general details of
turret mounts built since 1927, and of any transferable mounts of interest,
.and to obtain particulars of any novel features in these mounts. The work of
obtaining information was done concurrently with, and in the same manner as
_ that for NavTechJap Report, "Japanese 18" Guas and Mounts", Index No. 0-4L5(N).

A questionnaire of some 50 ~uestions on the salient features of guns
and mounts in use by the Japanese Navy was gilven to Captain IV ASHIMA oo 23 No-
vember 1945. The complete table of answers has been included at the beginning
of this report. Certaln of the answers given, particularly those giving aume-

" pical values are not fully reliable. A few answers were later corrected from
the drawings (mentioned later in this introduction), and from information

recéived at KURE.

A large anumber of documents or handbooks on many types of mouants,
and a number of drawings, including a complete set of drawings of the 10ca
Type 98 HA gun and mount, were sent to the United States from Sasebo Naval Gun
Factory before the writer started investigation on these targets. another
complete library of drawings was found -towards the end of December at YOXOSUKA.
This library is thought to contain complete sets of drawings of all types of
mounts from l6-inch downwards, (as far as it is known, it does not contain any
. drawings of the 18-inch mount). In addition, it includes a large aumber of
handbooks and pamphlets. As the library contained in the region of 40,000
drawings, it was not practicable to inspect them all. A number were, however,
" pemoved. for investigation and a few of the more interesting have been enclosed
with this report. The titles of a number of the documents vere translated,
and those of interest forwarded to ATIS for complete translation and filing at
Washington Document Center. The titles of these documents, together with their
jdentifying numbers have been given in the section of this report to which they
are appropriate. The remainder of the library has been shipped to the washing-
ton Document Center "en bloc™.

On arrival at KURE in November 1945, the writer found that the Arse-
nal in the Navy Yard had been very badly damaged by bombing. The Arsenal con-
tained a vast number of different types of mounts which were too badly damaged
to be of value for technical investigation. The latest experimental 5-inch
gun and mount (for land use) was fortunately untouched and it was shipped to
fhe United States. A list of other wmounts of interest which were inspected,
and the ships in which they were seen, is given below:

1. 16-ineh turrets: Ino NAGATO. WNo. 2 turret was inspected throughout,
and found To be in an excellert state of maintenance.

2. 14-inch turrets: In ISE and HAarUNA. Both ships were sunk, and
flooded up Lo the level of the gunwells. All parts of the gunhouse machi-
nery and guns in No. 2 turret in HARUNA were still in perfect condition.

3. 8-inch turrets: In cruiser AOBA. Flooded up to the level of the
gunwell, but 1in a reasonably good state of maintenance.

L. 6-inch turrets: One spare trial gunhouse and working chamber was
seen OO the proving ground at KAMEGAKUBI and a number of almost complete
turrets removed from MOGAMI were found stored in a warehouse on ETA JIMA.

5e 5-inch (12.7cm) T ed89{h0 cal twin HA mounts: Were secn on board
the alrcrart carrier KATSURAGI. Three of these have been saant to the

United States.)
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6. b-inch (10cm) Type 98/65 cal twin mounts: In destroyers NATSUZUKI
and HANAZUKI., It was hoped to see these mounts run under power, but,
although the ships were less than a year old, the mounts had been sc¢ neg
lected since the end of the war that there was not time to put them in
working condition before the ships ‘sailed to repatriate Japanese nationsls.
Two mounts were, therefore, removed from NATSUZUKI and have been shipped
to the United States.

In view of the large numbers of handbooks and drawings sent to the
United States, no attempt has been made in this report to give a cromprehensive.
and detailed description of any mount. The report is intended oaly to act as
a guide and to draw attention to the more interesting features of the mounts,

which can be studied in detail from the drawings and handbooks and in some
cases from the mounts themselves if required.

|
REFERENCES

Location of Targeb:
Kure Navy Yard, Ordnance Department.
Kaﬁegakubi Proving Ground.
ETA-JIMA, and other islands around KURE.

Battleships NAGATO, ISE, and HARUNA; aircraft carriers KATSURAGI
and RYUKU; cruiser AOBA; destroyers NATSUZUKI and HANAZUKI.

Japanese Personnel Who Assisted in Gathering Documents:

Technical Captain DATE, late head of Mount Section in Navy Technicai
Departament, TOKYO. '

Technical Comdr. ICHINOI, Fire Control Section in Navy Technical
Department, TOKYO.

Japanese Personnel Interviewed:

Captain IWASHIMA - TOKYO
Captain DATE - TOKYO ‘
Captain YASUNAMI - XURE
" T, OTANI (Engineer) - KURE
R. SUGIVAWA (Engineer) - KURE
Constructor Captain MAKIRO - 'rOKYO
It. Comdr. MATSAMURA - KURE
Comdr. ICHINOI

Fuller informetion on the above personnel is given in NavTechJarp
Report, "Japanese 18" Guns and Mounts", Index No. 0+45(N) and
NavTechJap Report, "Japanese Fire Control", Index No. 0-29.

Mr. KOGA - Engineer, Kure Ordance Department. Designer of the.

12.7 em/50 cal Type 5 single mount, and various other small caliber

mounts. ‘

Mr. ASAKAWA, Kure Ordnance Department, mainly concerned with design
of medium caliber mounts.

Guhnery officers of the aircraft carriers and destroyers inspected.
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THE REPORT

Sec¢tion I
GENERAL DETAILS OF TURRETS AND MOUNTS

The data whlch follows in this sectlion of the report were compiled vy Japanese
personnel at the Navy Technical Department in TOKYO, from memory and from per-
sonal notes. The data on mounts has been checked as far as possible by the
author from information received from Japanese officers at Kure Naval Arsenal;
from inspection of certain of the mounts; and, in some instances, from drawings.
‘#here it has not been possible to decide conclusively on a correct answer,
that which is considered to be the more reliable has been asterlsked; Where
two answers appear to be equally reliable both have been given. No alterations
have been made to the data on guns or ammunition, since separate reports

. (NavTechJap Report "Japanese Naval Guns", Index No. 0-54(N) and NavTechJap

. Report "Japanese Projectiles - General Typeq", Index No. 0-19) have been made

. on these subjects. The data in those reports on guns snd ammunition therefore,
differ slightly from that given here, which has been included in this report

. simply for convenience in giving the reader a general idea of the type and
performance of the guns and ammunition for which the mounts hsve been built.

A separate report is also being made on machine guns and their mounts.

It is hoped that the information contained in the following data will suffice
to give a general picture of types and performances of the mounts in use by
the Japanese Navy. A certaln amount of additional data have been gatherea
since the data in this section were compiled, and is included in Section II
of the repert. No reliable information could be obtained on: the recoil forces
in any of the mounts.
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RESTRICTED

DATA ON JAPANESE NAVAL MOUNTS (Continued)

Type HNumberj
Per

Mount

Total
Weight

Ships
Fitted

12.7em/LO cal

40 cal model
88th yr 12.7cn
AA gun mount
Type A, A mod 1|

Pedestal

1

8.8 tons

Submarine Type A I-5
Type: A mod 1-I-6

40 cal model
89th yr 12.7em
twin AA gun m,
Type A1, Al mod
1 Aimod 2, 21
mod 3

Pedestal

29 tons
2L.5 tons

A NAGATO class

Type Al Modl ASHIGARA
class Type Al Mod 2
KAGA, SORYU Type Al
Mod3 YAMATO ~lass

Elsctro hy=-
draulic (Uni-
versal trans-
miasion gears
used)

45 cal model
11th yr L2em
gun mount

Types. I,L,M

Psdestal

8.9 tons

Submarine I-53 class
Submarine I-71 class
Torpedo Boat QTORI
class

12cm/45 cal AA

45 cal model
10th year I2cm
AA single gun
mount Type B

Pedestal

10 tons

TAKAO class

W

Electro ny=

drautic (Unmi-~
versal trans-
mission gears)

The same twin |Pédestal
g.m. Type A

2.3 tona

ARKAGI clacs

Short 12cm
gun mount

Pedestal

1.89 tons

Merchant ships

50 cal model
88th year 1lOcm
AA gun mount
Type B

Pedestal

Submarire I-65 class

98th yr 10cm AA

Yodel of 98th
yoar 10cm AR
gun mount

AKITSUSHIMA class

98th yr 8cm AA

Model of 98th
year 8cm AA -
gun mount

12,5 tons

AGANO cle=se
IBUKI class

Sem/LO cal AA

40 cal model
88th year 8cm
AA gun mount

3 tons

HIRA class etc,

- AA gun mount

40 cal model
88th year 8cm

3 tons

Submarine RO~33
class

short 8em

Short 8em AA Pedestal

gun mount

ATAMI class

Vickers 40mm MG

: Vickers Single |Pedestal

Type
L4Omm MG Twin Pedestal

mount

HMAYA class WAKABA class

TAIGEL class

25mm M3

Nodel 95th Pedestal

NATSUSHIO class

Model Single |Pedestal
96th
25zm  Twin Pedestal.

. e3
mourmt Triple [Pedestal

3C0 tons
1350 tons

2200 tons

HOSHO class
MUTSU class etc.

HIRYU class

L

# The A" end of the univeraal transrission gears is used as the pumps.

15
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Section II
BRIEF DESCRIPTION OF THE AORE IMPORTANT MOUNTS

‘Major Caliber Turrets

1. General

Excluding the 18-insh mounts fitted in YAMATO and MUSASHI, and the single
19-inch gun and slide, built for trial purposes only which have already
been described in NavTechJap Report "Japanese 18" Guns and Mounts", Index
No. 0O-45(N), the only major caliber turrets built by the Japanese, were
for 14 and l6-inch guns. The former were fitted in battleships of KONGO,
ISE,and FUSO classes and the latter in NAGATO and MUTSU. All of these
turrets. were built either before, during, or just after the first World
War. They are similar in principle, and in most details to the British
turrets built for KONGO; which in turn, are, with the exceptions mentioned
later, similar to the 15-inch turrets of QUEEN ELIZABLTH and ROYAL SOVER-
EIGN classes.

2,  Improvements

Thére are two features in the Japanese l5-inch turrets which are improve-
ments over the British:

a. Greater elevation:

When first built, the Japanese 14 and 16-inch guns were given at
least 259 elevation. It has not been possible to ascertain definite-
ly, what was the original maximum elevation, but it was probably

~above 339, :

This was not considered sufficient; and about 1937 the Jepanese
began modifying the main armament of all battleships to give L3° ele-
vation. This work was completed in all ships (except in the after- -
most turrets in ISE and HYUGA), before the beginning of the war.

The extra elevation was obtained, not by increasing the trunnion
height, but by ilncreasing the depth of the gunwell, and lowering the
the remainder of the revolving structure a corresponding amount,
bodily on the ship.

The reconstruction of these turrets involved a great deal of work
but it undoubtedly increased the range of the old guns coasiderably,
and was well-worth while. In ISE and HYUGA it was not possible to
lower the revolving structure of the aftermost turrets, and they were
left with the original elevation, much to the disgust and annoyance
of the ship's gunnery officers. These turrets have now been removed,
and a flight deck fitted on the quarterdeck instead.

b. Better subdivision of compartments in the gunhouses and workiog
chambers:

Main armament gunhouses on all battleships are fitted with two long
tudinal flashtight bulkheads, about 20 inches apart between the guns.
The only passage between one side of the gurhouse and the other, is
via a flashtight door through these bulkheads. The right and left
sides of the working chambers are similarly separated. The trainer's
position in the working chamber is totally enclosed and comparatively
soundproof.
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Figure 1 !
CRADLE AND SLIDE FOR gocm (16-INCH) GUN

Gunloading cages

different types of gunloading cages were used. They are:

a. KONGO Type, in which the shell is carried on an extension to
the maln cage, and the four quarter charges are carried in the cage
proper. They are rolled down, and into line with the breech, and
rammed two at a time.

b. ISE Type, a conventional cage similar to British 15-inch guns..

Ce HARUNA Type. In the HARUNA type, the cordite is carried in two
rows of ene~quarter charges above the shell, in a flashtight contain-
er housed in the cage, which is not in line with the bore. The con-
tainer is able to pivot about the shaft "A" to bring the shell and
charges successively into the ramming position.

d. NAGATOQ and 16-inch Type. The l6-inch gunloading cage is similar
to the 1li-inch HARUNA type, except that all four of the one-quarter
charges are carried end to end, and rammed by & single rammer stroke.

The fiuid used in all hydrasulic systems of the major caliber mounts
is the normal angc.ene oil mixture or, as the Japanese call it =
water and lathe oil.

Loading angle

Although the 14 and l6-inch ‘turrets are known as "any angle loading tur-
rets", the guns are never loaded at élevations above 207 and the breech
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‘cannot be. opened above 25°. It was stated that to prevent shells slipping
back after being rammed at high angles of elevation, small circumferential
serrations were made on the gun to grip the driving bank of the shell.
Attempts were made to verify this point in NAGATO, but with the lighting
facilities available, the serrations could not be seen,

.5 Additional data

Diagram of training roller path (1l6é-inch) sseesesecsnecs 293 PL
Diagram of training roller path (16-inch) eeevvvvenesn. 25.3 £t
Distance between guns (16-inch) “etseessececrsesrsensnanes 8 Tt
Distance between guﬂs (ll}“inch) e er000s00cc00s00000000 00 7% ft
Trunnion height-above roller path (1l6-inch) cecetaresssss 10 ft

Medium Caliber Mounts

1. General

All modern Japanese cruisers, except a few light crulsers, carried either
triple 6~inch (15.5cm) turrets, or twin 8-inch (20cm) turrets. The older
light cruisers carried simple twin l5cm turrets built to use up some very
old l5em guns. Around 1941, the 6-inch cruisers TONE, MOGAMI, SUZUYA,
MIKUMA, KUMANO, and CHIKUMA had their turrets removed and 8-inch turrets
were fitted in their place. The photos in Figures 4 to 7, 10, 19, and 20
to 22 are of the turrets removed from MOGAMI and now stored in a ware-
house on ETA JIMA. Since the 6 and &-inch turrets are almost identical
in size, weight, and design, this was not a very difficult change. The
majority of turrets removed from these cruisers were used for land defense
purposes, Similar turrets were fitted in YAMATO and MUSASHI as secondary
armament, - .

2e Shell handling

Both the 8-inch twins and the 6-inch triples are very similer to the Bri-
tish 6-1inch Mark XXI turrets, and their general iayout can be seen in
Figures 2 and 3. There were two different arrangements for handling
shells in the shell handling rooms, one using a shell bogie, and the other
using a circular roller track around the base of the revolving structure.
Shell- hoists were the conventional pusher type, Two gordite cages con-
nected to an endless wire rope were fitted in each trunk, and were opsra-
ted by hydraulic pistons, racks, and wire winches, as can be seen in
Figures 5, 6, and 7.

The arrangements for shell handling in gunhouses can be seen in Figures
8, 9, and 10. In the 8-inch the shell tilting buckets were worked by a
handwheel and quadrant, but a simple heandle and lever connected directly
to the tilting bucket was used for the 6~inch shell rammers (Figure 7)
were: normal piston and rack type, and shell and coirdite were rammed sepa-
rately.

3. Breech mechanisms

Normal swinging secrew breech mechanisms were fitted and could be worked
either by power (piston and racks) or by hand. There is one interesting
feature in the center gun of the 6-inch turrets. As the distance between
the guns of 5 feet 1 inch was insufficient to allow the breech of the
center gun and breecih mechanism was twisted through 45° as shown in
Figures 8 and 9. To balance the welght of this upward opening breech,
the top of the carrier axis rin is fitted with a crank whose pin works

in a slotted lever ("A", Figures & and 9) connected to & spring running
through the top of the breech ring.




Figure 2

CRUISER AOBA
VIEW FROM FORWARD SHOWING zocm (8-INCH) TWIN HOUNTS

Figure 3 o R
SHOWING LAGGING OUTSIDE TURRETS
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Figure 4
15.5c¢m (6-INCH) TRIPLE MOUNT
IINDERSIDE OF CORDITE HANDLING ROOM SHOWING BOTTOM OF I'BREE MOUANTIS

Figure 5

15.5cm (0~-INCH) TRIPLE XOUNT CORDITE HANDLING ROOW
(A) Flashtight Entrances to Cordite Hoists
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i ' Figure ©
15.5cm (6-INCH) TRIPLE MOUNT CORDITE HANDLING ROOM

(A) Flashtight Entrance to Hoist
(B) Roller Path for Vertical Guide Rollers
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Figure 8

.5cm (6-INCH) TRIPLE HOUNT
SHOWING ARRANGEHENT OF CENTER GUN BREECH MECHANISHS
(4) Crank to Breech Balance

Figure ¢

15.5cm (6-INCH} TRIPLE MOUNT BREECH MECHANISN OF CENTER GUN
(4) Crank to Breech Falance
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. | Fiéu re 10
15.5cm {6-INCH) TRIPLE MOUNT HYDRAULIC ACCUMULATOR

L Pdwer supply

Two 100 hp electric motors driving two standard swashplate "A"™ ends are
fitted below the gunwell to sup»ly hydraulic pressure to a common ring
maip via hydraulic accumulators (Figure 16). Only one pump is normally
used, the other being the standby.

The fluid used in the pressure system of all turrets and mounts other
than 14, 16, and 18-inch is mineral oil. IT was stated that no coolers
were fitted on pressure systems and that the highest oil temperature
reached in the 6 and 8~inch turrets when used in the tropics was about
40°C. In YAMATO and MUSASHI the main turret pump ror the 6-inecn turrets
was fitted outside the turret to reduce noise.

5 Elévating and training gear

In the:earlier 8-inch turrets, the elevating gear was the arc and pinion
type, but in the later 6 and 8-inech turrets, piston type gear was used.
In both: 6 and 8-inch turrets, only one set of training gear is fitted,
and is of normal worm and wormwheel design.

6. Gunhouse cogging

For use 1n tropical climates gunhouses are lagged with thin steel sheet-
ing on the roof, sides, and froat (Figure 3). An air space of approxi=
mately four inches is sllowed between the lagging and the armour. No
internal laseging has been tried.
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Figure 11 ‘
15.5cm (6-INCH) TRIPLE MOUNT LAST BAG_ARRANGENENT

7. . Blast bags

Normal canvas blast bags are fitted to the guns over protection plates
and pivoting rods arranged to keep the canvas clear of the gun ports at
high angles of elevation. This gear can be seen in Figure 1l.

8. Dangerous bearing warning gzear (See Enclosure (&).)

A simple type of audible warning gear is ritted to ships carrying air-
craft, to prevent turrets being trained onto a dangerous bearing when air-
craft are actually on boaerd. When alrcraft are flown off, the gear is
inoperative and the arcs of training may be increased to the full limits,
A lever in the gunhouse is connectved t0 a verticel rod, at the end of
which is a crank and roller. When aircraft are on board, the lever 1is

put in the position which brings bthe roller into line with a cam rail fit-
ted around the inslide of the barbette. The cam is sultably cut to cause
the roller to rotate the lever on dangerous bearings and so make the neces-
sary contacts in the electrical circult of buzzers fitted in the gunhouse.

9. Run=-out control gear (See Enclosure (B)

The speed of run-cut 1s controlled at different angles of elevation by
gears similar to that shown in Enclosure (B). The method of operation of
this gear is self-evident from the drawing, and 0o further description is
necessary. The type shown is typical of that used in both 6 and 8-inch
turrets,
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Figure 12
_20cm 50 CALIBER TURN GUN TURRET




RESTRICTED

thure 13
AOBA zocm (8-INCH) MOUNTS
TOP OF CORDITE HOIST AND GUN LAYERS POSITION AT RIGHT GUXN

r;gure'14
-AOBA zocm. (8-INCH) MOUNTS SHOWING TOP OF CORDITE HOIST
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10. Method of changing type of shell in use

No quick method has been devised for changing the type of shell in use.
In a triple 6-inch turret seen on the proving ground at KAMEGAKUBI, one
additional hoist was fitted for HA shell. Its rate of supply was stated
to be only five rounds per minute, It was, therefore, only able to sup~
ply ammunition for one of the three guns.  This was a trial turret and
the additional hoist was not titted to future turrets.

11. Additional data

Diameter of training roller path for 8-inch ............ 16} ft
Diameter of tralning roller path for 6~inch ......... 18 374 ft
Distance between guns 8=1iNCh eccececevecnccesccncsee 6 £ = 3 in
Distance between guhs 6-1NCh .evsevecssssvcevececeee 5 £t = 1 in
Total height of revolving structure 6 and 8-inch . 42 £t ~ 8 in

A typical trunnion design for medium caliber mounts is illustrated in
Enclosure (L). The shock of firing is taken as usual on a plain bearing,
but the method of reducing the friction for ease of elevating is unusual.

No further description is necessary here since the arrangement is clearly
illustrated.

Figure 1%

AOBA 20cm (8-INCH) HOUNTS
SHOWING SHELL LIFTING RUCKETS AND LOADING POSITIONS IN GUN HOUSE
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Figure 17 .

15.5cm (6-INCH) TRIPLE MOUNT
GUN HOUSE NOUNT REMOVED FRON CARRIER AND USED FOR COAST AND AA DEFENSE

Figure 1§
GENERAL VIEW OF ONE BAY OF KURE ARSEKNAL GUN MOUNT FACTORY

(DECEMBER 1945) SHOWING 15.5cm (6-INCH)
SINGLE LAND MOUNT CAPSIZED BY BOMBING
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Figure 19

15.5cm (6-INCH) TRIPLE MOUNT SHELL HANDLING ROON
(A) Tilting Buchet at Entrance to Hoist

Figure 20
15.5¢m (6-INCH) TRIPLE MOUNT SHELL HANDLING ROOM
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Figuré 21
15.5¢m (6~INCH) TRIPLE MOUNT SHELL HANDLING ROOH

Figure 22

15.5cm 10-INCH) TRIPLE HMOUNT
PLAN VIEW CONE TRUNKING BELOW WORKING CHAMRER



RESTRICTED O-47(N)-1

Smell Caliber Mounts (12.7cm (5-inch) and below)

1. General

The most interesting Japanese mounts for the smaller caliber guns arse,
in order of agse:

12.7cem/50 cal twin ana single. (Enclosures (B), (C), (D), and (E).)
12.7em/40 cal twin Type 89 mounts.
1oem/65 cal and 8em/60 cal Type 98 twin mounts.

2. 12.7cm/50 cal twin and single powered mounts

These mounts were designed in 1927 as the main armament of first-class
destroyers. They were designed mainly for low angle firing and used sepa-
rate ammunition. Their rate of fire was consequently low, about five
rounds per gun psr minute. Because of this, they were not very popular
mounts and were soon replaced. 1In the twin mounts, the guns were fitted
in separate c¢radles and were elevated lndependently of each other. As
separate ammunition and hand ramming was used, it was necessary to load
the gun between 5 and 10° of elevation. In order to keep up a reasonable
rate of fire, it was therefore essential to have a very high elevating
speed. In the single mounts, this was nearly 24 /sec, and in the twins,
a little over 279/sec, The elevating geur is shown diagrammatically in
Enclosures (D) and (E). Both twin and single mounts were fitted with
pusher type shell hoists (Enclosure (F)) but no cordite hoists were fitted
in the revolving structure. The trunnion height above the roller path is
6 feet 1 inch. The low training speed (6°/sec) and the low rate of fire
maede these guns almost useless against alréraft.

3. 12,7em/L0 cal Type ov twin HA gun mounts (Enclosure (G) and (H) and
Figures 23 to 29

These mounts weru designed in 1929 to replace the old 8em/40 cal hand-
worked HA mount as the standard mount in battleships and cruisers for
long range defense against aireraft. It appears in all respects to be a
good, sound, dual-purpose mount of about average performance. Its maxi-
mum speeds of training and elevation, 16°/sec, are adequate for this type
of mount using fixed ammunition. The main points of interest in these
qounts are:

a. lLoader's platforms (Figure 26 and 27)

These are suspended from the rear end of the cradle, and are raised
and lowered with the elevatlion of the gun to keep the loader always

in the most convenient position for placing the shell on the loading
tray and moving the loading tray to and from the breech. The Japanese
have never used power for working loading trays.

b. __Power rammer (Enclosure (H)

Ammunition is rammed by a spring rammer, which is cocked by the gun
during recoil. The stroke of the rammer is increased to twice the
recoil leangth by use of a double rack and pinion gear. Details of
this gear can be seen in Enclosure (I). Before loading the first
round, the rammer is cocked by a simple wire whip secured to the
base plate of the mounting and passed round a special removable pul-
ley at the rear end of the rammer casing and then hooked to an eye-
Jbolt on the gun. By depressing the gun, 1t is hauled back by the
wire, thus cocking the rammer. The rammer is automatically released
by mechanical trip gear as the loading tray reaches the ramming posi-
tion. If a misfire occurs, the aext round to be loaded must be rammed
by hand, unless there is sufficient time to recock the rammer as al-

41




RESTRICTED

ready described.  Control of ramming speed is obtained by means of
adjustable 0il buffer in the front of the rammer spring casing. The
setting of this buffer.is varied with the elevation of the gun.

3o Muze-setting machines,

The fuze setters cabinet is situated on the right side of the mount
{(Pigure 28). By rod gearing passing through the trunnions, the fuze-
setting machine is adjected countinously to the fuze time to be set.
The machines are fitted to the breech faces of the guns. (Figures

30 and 31.) A full description of this type of fuze-setting machine,
fitted to all modern Japanese Ha guns, may be found in NavTechJap
Report, "Japanese Fuze-Setting Equipment,™ Index No, 0-48.

d. Empty cartridge case deflector

Small empty cartridge case deflectors are fitted at the rear end of
the rammer casing. These are interesting in that they are adjusted

Figure 23
r2.7cm (5-INCH) g0 CALIBER TYPE 89 TWIN MOUNT, FRONT VIEW

automatically by rod gearing during elevation of the gun to deflect
the case in the most convenient way. At low elevations the case
strikes the deflector and is dowawards, while at very high elevation
the deflector protects the base of the mount and deflects the case
clear of the carriage.

In the aircraft carrlier KATSURAGI where these guns were inspectea,
the ammunition supply arrangements were poor, One electrically oper-
ated dredger type hoist per mount was fitted. It supplied ammuni-
tion from the magazine to a point some 30 or 40 yeards away from tne
mount, and the ammunition was carried through at least two bulkheads
from this point to the mount. The rate of supply by the hoist was
insufficient to keep up with the rate of fire of two guns. The trun-
nion height of the guns is 8.16 feet above the roller path, and the
recoil length is 17.75 inches.

42




_RESTRICTED 0-47(N)-1

Figure 24
12.7¢cm (5-INCH) 40 CALIBER TYPE 89 TWIN MOUNT, FRONT VIEW
TRAINING RACKS ROLLERS IN FOREGROUND

Figure 25
12.7cm (§={NCH) g0 CALIZER TYPE 8¢9 TWIN NOUNT, FRONT VIEW




RESTRICTED

Figure 26
12.9¢m (5-INCH) 40 CALIBER TYPE 89 GUN MOUNT, REAR VIEW

Figure 27
12.7¢m (5—-INCH) 40 CALIBER TYPE 89 THIN HA MOUNT. (LEFT SIDE)
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Figure 28
12.7¢m (5~-INCH) 40 CALIBER TYPE 89 TWIN HA KOUNT (RIGHT |5IDE}

Figure 29 ; .
12.7¢m (5-INCH) 40 CALIBER TYPE 89 TWIN HA HOUNT (REAR VIEW)

I
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‘ Figure 30
FOZE-SEITING MACHINE (LEFT HAND) FITTED ON 1ocm TYPE o8 TWIN NOUNT

Figure 31

’ FUZE-SETTING MACHINE (RIGHT HAND) FITTED ’ .
ON 12.97cm NARK V EXPERIMENTAL MOUNT
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L. The 10cm/65 cal and 8cm/60 cal Type 98 twin mounts (Figure 34-35 and
Enclosure (1)

The 10cm Type 98 guns and mounts were designed in 1938, in response to a
demand for greater fire power in high angle guns., Turrets and ordinary
type mounts were built; the former were fitted in the latest AA destroyers,
and the latter were used in AA batteries on land. The 8cm mount is simi-
lar to the 1Ocm but on a smaller scale, and was designed mainly as as A4
gun for the AGANO class cruisers.

By using a 65 caliber gun, a range of 21,350 yards on the surface and
14,220 yards vertically was obtained with a rate of fire of 19-21 rounds
per amlnute - .a very great advance on any previous high angle gun built by
the Japanese. Both the guns and the mounts, are undoubtedly the most out~
standing of any around this size designed and built in Japan.

! ) ) . Figure 33
AMKUNITION STOWAGE AND BUCKET HOIST (NAGAZINE TO WORLTNG CHANBER)

a. Ammunition supply

Fixed ammunition is used and is supplied from the magazines to the S
working chambers in the fixed structure by two simple bucket tyve .

" hoists (Figure 33), at the rate of 20-22 rounds per minute per hoist. =
In the working chamber the ammunition is man-hanailed from the top of P
the hoists to awaiting positions at the entrances to the gunloading )
pusher hoists (Figures 34 and 36).

There are two hoists built as one unit in each turret. The power RN

supply for the hoists is independent of that for the remainder of N
_the turret. The electric motor and "A" ends of the hydraulic systes:"

for the hoists can be seen in Figures 34 and 36. Two hoists which

i
|
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Figure 34 .

“100m (4-INCH) 65 CALIBER TYPE 98 HA TWIN HOUNT LOWER END OF SHELL HOIST
ENTRANCE FOR SUPPLY TO LEFT GUN

Figure 35

10¢m (4-INCH) 65 CALIBER TYPE 98 TWIN HA HOUNTS
TOP OF SHELL HOIST AND EMPTY CARTRIDGE CASE DISPOSAL CHUTE
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ere normal pusher type hoists, are interconnected and cannot work.
independently of each other. The hoists are controlled by a lever

in the rear of the turret between the exlt from the holsts. The

speed of ammunition supply may be varied at will by suitably position-
ing the control lever. The maximum rate of supply is about 20-22
rounds per hoist per minute. On leaving the top of the hoist, the
ammunition rolls automatically into one of the waiting positions shown
in Figure 38, from where it 1is passed to the loaders standing aloag-
side the loading trays on platforms moving in elevation with the guns.

The loading trays, fuze setting maechines and rammers are similar in
principle to those of the 12.7cm Type 89 mounts. The rammer is
mounted above the guns instead of below as in the 12.7cm gun and has
embodied certain improvements principally in tie tripper gear, wihich
has an improved type of tumbler release mechanism. The general
arrangement of thls can be clearly seen in Enclosure {(I). In the
early days of these mounts, frequent failures occurred due to frac-
turing of the rammer heads, but this trouble has now been overcome
and tune rammer is stated to be entirely satisfactory.

Figure 36 ,
10cm (4-INCH) 65 CALIBER TYPE g8 TWIN HA HOUNT
TOP OF SHELL HOIST (LEFT. GUN)

b. Empty cartridge case disposal

- On rejection,’the cartridge cases strike a large fixed defiector
-(Figure 39) and then drop down a chute below the gunwell and through
a door into the fixed structure around the bottom of the hoist,
whence they are removed clear of the working chamber into spaces

along the ship's side.
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Figure 37
10cm (4-INCH) 65 CALIBER TYPE o8 TWIN HA MOUNT-RAMHERS

- . ‘ o : Figure 38 -
o 10cm (q-INCH) 65 CALIBER TYPE 98 TWIN HA NOUNT 7
LOWER END OF SHELL HOIST ENTRANCE FOR SUPPLY TO RIGHAT GUN
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‘¢. 'Recoil and ruan-out

/A normmal recoil piston and cylinder is fitted above each gun and a
run.out spring below. 'Additlonal run-out springs (one per gun) are
.also fitted between and to the rear of the guns. The waight of thg
run-out springs, loading trays, and rammers is sufficient to balance
the guns in elevation without the addition of special balance weights.
The normal length of recoil is 19.3 inches and the trunnioa height is
8.2 feet above the roller path.

In case of failure of power, the mount (ineluding the hoists) can be
left in operation entirely by hand. The main power motor is a 10 hp
electric. motor, which drives two "A" ends of a separaté hydraulic
system supplying pressure to a "B" end for training the turret
through normal worm and worm wheel.

de Safet -traini and depression control gear These are of con-
ventlonal design and are operated from cam rails fitted below the
training racks.

e, Local director sight (Figure 41)

¥hen the & and 1Ocm Type 98 mounts were first produced it was thought
very necessary to have a local sight capable of controlling the guns
with considerable accuracy, if the main director failed. A combined
local director sight and computor, (of somewhat complicated design
for this type of gun) was therefore produced. The mechanism was
developed from the French "L.P.R." sight, and is similar in prinoi-
Ple to that used on the 25mm triple machine guns described in the
NavTechJap Report "Japanese AA Fire Control", Index No. 0-30. It is
briefly a simple course and speed sight in which target speed, course,
and' range are resolved to give time flight and vertical and latersl
defections. These values are transmitted manually to the sights and
fuze receivers by matching pointers aand following up time of flight
curves on a drum.  Vertical and lateral spotting corrections can be
added differentially to the output drives of the sights. During the
latter part of the war, various simplified types of sights were fit-
ted to the mounts, as the original local director sight was compli-
cated and proving a bottle neck in the mass productvion of the most
valuable anti-aircraft weapon in use,

tgure 39

. SIGHT SETTER'S AND FUZE SETTER'S POSITIONS
ON 10cm (4-INCH): 65 CALIBER TYPE 98 TWIN HA TURRET
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Figure 46

1ocm (4-INCH) 65 CALIBER TYPE 98 TWIN HA NOUNT
GUNLAYER'S CONTROLS

zgure'41
21ocm (4-INCH) 65 CALIBER TYPE 98 THIN HA MOUNT
LOCAL DIRECTOR
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5. ‘Thé 12.7¢m/50 cal Type 5 single HA gun and mount

Toward the end of the war, a requirement arose for a new 12.7cm/50 cal
twin HA turret mount with greater fire power than the 12.7cm Type 89.
Before this was designed, however, orders were given to change this into
a single HA mount for land based AA batteries. This mount was known asz
the 12.7cm/50 cal Type 5. Only one experimental mount was built; it has
just completed proving trials at the end of the war. This gun and mount
were found among the debris in the gun mount shop in Kure Navy Yard in
December 1945. It is the oamly mount of this type built, and has oot yet
been stripped for examination since being proved. No mentlon was made of
this mount in the tables of data prepared in TOKYO, put the following in-~
formation has been obtained: :

BOI‘S (Actual) - 127mm 99 00000088 000060080000 00000 0CC0RNODPE (5 inch)
callber ® S ¢ 005 5O OO OSSO OPIPOI SN SBSONSEBETLIES ‘@ 0 O 9800 TSePsenean
Chamber preSsSUre ececesessecssess 28 Kg/mm* - 17,78 long tons/m
Mv. T 00 8000008008000 00050 0SRSEBNOIOLOSIOBSOESDSE 880 m/sec - ‘886 ft/sec
Type of breech .cecescecseces. Horizontal slldlng, semi-automatic
Welght of gun and breech mechanism cescsssdesse 4.59 tons (long)
Weight of recoiling parts scesssssvcseesvotesee 5.10 tons (long)
Welght of elevating parts .cceeecccscsccsseseens 7.35 tons (long)
Weight of remainder sesccesecsceesececssccsscsccsassas 9,35 tons
Total weight s9eseccsercsscsosonsncasansesncns 18.60 tons (long)
weight Of Shell '...'......IIO....OD..'..Iﬂ)...l..'..... 59 blbs
Weight Of Charge csesececccssescoscecesssascscscnsssaee 21,50 1bs
Total weight Of round .ecescecescsccenseacsninesesssases 105,82 1bs
Total 1ength Of round .DI....I.‘.‘.Dl.l.......0.0!.I..O. .35 ft
Length of recoll (MAX) ,seececscccecscsssccosscssccesass 20.5 in
Length of recoil (Normal) oressesccs seseescosesesssesss 0.0 in
Recoil 1iquid used e.eccacscesssscecsonscees Glycerine and water
Run-out mechanism ..cccecvecccoceecscanscascccassesaceeass Springs
Reaction on firing eeccescsecccsrccsonscscescses 38.4 tons (long)
N.B. (This is presumed to be the reaction on the trunnions
when firing at zero elevation.)

Rate 0f FIre cececescesecssccacsscess 15 to 18 rounds per minute
Maximum sSurface PUNEe .e.eeececscerscssescanacasanssscas 22,506 7vd
Maximum vertical I8Nge ..cseeeccecscscoovschnscsccscoes 16 ,629 vd
‘Limits of elevation and depressSion ceeesvesbeccsenss +83 to -8
Maximum speed of elevation (power) vessassohessesass 18° per sec
One revolution of elevating handwheel ...s.h.. 150 of elevation
Maximum training speed (power) ........c...;........ 180 per sec

The carriage is cast and appears to be oi very heavy construction as,
_indeed, does all the remainder of the mount, but as it was designed for
land use only, this is not of great importance. The exact trunnion height
is not known, but as can be seen from Figures 42, 43, and 44, it is very
great (about seven feet) for a gun of this size.

The general arrangenient of the mount and the method planned for ammunition
supply is shown in Enclosure (C). After delivery from a dredger type
holst, the ammunition is carrvied around & raised: platform and placed on a
waltlng tray on the right side of the mount ("A", Figure 44). From here
it is liftéd-onto an-intermediate loading tray ("B" Figure 43). This
tray elevates with the gun, but does not swing to the breech. ZFrom "B",
the round is slid lanto the lower loading tray ("C", Figure 43) where it is
arrested by a spring and oil, operated buffer stop "D". The cushioning
effect of this stop is regulated according tc the elevation of the gun.
Suitable mechanically operated spring stops are fitted to the upper tray
to prevent the round falling out when the lower tray is swung over to the
breech. The lower tray is fitted with shell grips to prevent the round
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Figure 42

12.7cm (5-INCH) 50 CALIBER TYPE 5 SINGLE HA EXPERINENTAL LAKD MOUNT
- (LEFT FRONT VTEW)

Figure 43
12.77cm (5-ANCH) 50 CALIBER

TYPE 5 SINGLE HA EXPERIMENTAL LAND MOUNT (REAR VIENW)
(B) Intermittent Loading Tray
(C} Lower Loading Tray
(D) Buffer Stop
(E) Operation Piatform
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] thure44 o i
12, 7cm (5—IHCH} 50 CALIEEI% TYPE 5 SINGLE HA EXPERIHEHTAL LAND XOONT
_ fRIGHT SIDE VIEW) -

'(AJ Ammunition Tra.y
(E) O'berator Platfor‘m

Fzgz.re 45

12.ycm (5-INCH) 5o CALIBER TYPE 5 SINGLE #A EXPERIMENTAL LAND ¥OUNT
RAMNER HEAD p
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i
jumping or being turmed while the fuze is being set. The load ag tray
operator stands on a platforam ("E", Figure 43) which i3 raise and lowered
‘ds the gun depresses or elevates. The fuze-setting mauchine, rammer, mech-
dnism, recoil, and run-out arrangements are similar to those on the 8 and
.30cm Type 98 mounts. ;

An empty cartridge case deflector plate ("F", Figures 43 end 46) is auto-
matiqally angled as necessary at high elevations.

It was intended to use a fuze with a white metal time- etting ring, on the
ammunition for this.mount. The fuze-setting machine sz y therefore differ
' slightly from that fitted to bther mounts.

Figure 46

12.%7cm (5-INCH) 5o CALIBER TYPE 5 SINGLE H4 EXPERIMENTAL LAND MOUNT
(F) Empty Cartridge Case Deflector

a. Submarine pheumatic holsts

It has for some time been the practice in the Japanese Navy to use
air operated ammunition hoists. No information cn the hoists has
been obtained beyond the. fact that a good deal of trouble is experi-
enced with air leaks. Two general arrangement drawings of hoists for
12cm ammunition are, however, contained in this report (Enclosures {(3)
and (K)) and a handbook (NavTechJap Document No. ND50-3631) on the
trials of a hoist for the l0cm gun in submarine I-68, has been seat
to the Washington Document Center.
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Figure 49 ;
10cm (4~INCH) 65 CALIBER TYPE 98 TWIN:HA MOUNTS
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CIRCUIT .BREAKER FOR ELEVATOR.’
CUT-OVER. SWITCH.
CIRCUIT BOX. -~ .o ... :
STORAGE .BOX FOR FIRING ASSEMBLY.
CIRGUIT BREAKER FOR AMMUNITION HOIST.
1GNITOR SWITGH.,. . . .. .. . :
. SHUNT FOR AMMUNITION HOIST. )
SHUNT FOR ELEVATOR. . o
- AUTOMATIC STARTER FOR AMMUNITION HOIST.
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TYPE 92 (BLASTING. GIRGUIT) INSPECTOR.
SHUNT FOR TURNTABLE. .., ... ..
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DG AMMETER .FOR ELEVATOR. . .
_ GIAGUIT BREAKER FOR TURNTABLE.
STORAGE_BOX 'FOR . ELECTRICAL: GEAR.
PUSH BUTTON SWITCH FOR ELEVATOR.
5 - AUTOMATIC STARTER FOR ELEVATOR.
. SWITGH FOR AMMUNITION HOIST.

ZTo0o~NOOBUN-

19, e o o i
—0@E~NOHARUN

.
f
NP

B e
~— .
————

"= GEWERAL ARRANGEENT" OF i2.fcm/50 CALIBER TYPE C TWIN HOUNT = ‘,
. - N o— . - 2 i

&




RESTRICTED

“WIATNIOWANGD (TS LUYLE:
“HZTIOW LNOD IACHNOWY HUADTY
JAYNEE ONILAIE LNOHLM ONY

M9 EML OL 1JVHS J0ULINOD

DHINNAL (SSANAINA AHOIY IHL

01 TIAHMANYH ONILVATAT NANL -]

SL-NOISETINGLA 4O IIONY 1839xvT
LSE-MOVLVATTI 40 AWONY LFIOBVT

UVTO ONILVAATH

+0% Q.
AATIONINDD QIIT &) DM

onavicn N

-0
12-4N 370

FEIT6-Tin
22- LN - 6T

2¢1'C6-Td
22-L'N ¥-dd

. NOIGG INd3Q

ssamdaa

—1

Auvaa 4Tony <

LINNOK TTOKIS G HdAL YYEITYO 0§ jmuzl-ze

PITIEOTI HOIAYAT Y

4 w2200

@ToUN §2-3T

UYIMNHOM ONILVAZTE

Geov-d

uw;
pZ-Lt 2=d'Q

U
v.ud.u ONILYAITS
) - »l

AMBWNISSY NAD




ELECTRICALLY- POWERED: ELE/ATION SPEED 2712’ PER SECOND
xh Al x 360%: 27%12°
MAN- POWERED ELEVATION SPEED. 2°-3' PER REVOLUTION
Zax 4§} 360°. 2% 3"

B T
LEFT GuN RIGHT GUN

G31D14153y

] ELEVATION

DEFRESSION SAFETY STOP LEvER -
f 3 “25 3PELD GIAR, B Boa
N 36874 DR-G N'z4' PO« 1015 . 3 .
um scer . * . N T GUN 36874 DR-¢ N-za POnOLE

. @ |
16;3?2‘5"‘:::“5’.‘3I! AR A g) I= T

. o =i H
\\\ — L T e LA ll N
e T - q N\ Y
I N\
\©,

', OUN 36271 D.P:25 Naza PRezoes ECTRIC Pow
CUN 20271 OR.28 N.t8 mRezoada  RIGHT. WoRNE GEAR o =
© LEFT WORM GEAR "k

, GUN 36248 BRe2 Nus ERMISR.GE
" GUN|36245 0822 Ne1s RRsis2.ag0 |

A
ELEETMC rowen, g
5 = )
ELEVATION SAFETY SToP LEveR

/ GUN36ATI TR-6 Ne24 PReionLe
MANUAL @

[OUN 36852 BP\G N+26 P 110,066
i GUH 36833 - L. N, ‘sCREw
GUN 36832 DP-6 H:26 PhavD.0GS, SUN 42211 SIGNALD) 2£.€ wezs

GUN 42211 SIGNAL © ne-6Ne2s

GUN 42214, slaﬁu. ® neeg mozfl g
. - J
1| ) T £ et
\‘.\{rj R e a—

-0
- .
W/ ~

GUN 36831 DR+ 6 HezG Rhriao ,
GUN 36836 R6 N+ 60 Pu.zsa.

(3) 3¥NSOIINT

CUN 36837 DP-c. §a-u PDsioLe m’

ii . "
!!.

EJELECTRIC PowER
LR

%

“125 JrTeD GeAR, 4. mOX

ELEVATING GEAR




gkl ook &

Lt

SPEED

WITH MANPO)
WITH ELECTRIC P

N

s . g ";1
o
it 0 I
s l”:
° i
i - R . /
. - \
! // \\ .
i St , -
Lo wtad ' T - —
\\ - . .
\ v z ¢ oF ROTATIOW
\\ J o
i Pr i
-\
B vess
Teun & . 2 3 P12 PLATE
i )’" ) ‘
A ’ : A
'
i
'
H
!
; o =
3 W:P ELECTRIC MOTOR
(o850 w.P.™) .
i
g @28 TYPLX
i ‘;.n AN ' " BRAKR BOXA
< LTRSS ~ PR
! N l 4 or ROTATION
I\ i !
N = L N : L.
= R " :’ ‘ WORM GEAR
- ) ! 4 ; = cP7RR.228
L ' -
: 4 '
I
&
- ]
o i
! r
Box '8’ 2.8 K TYPE BRAKE
{ it
' o
! i
; . "
i < ’
- ELECTRAC CABLE
‘ LEAD- N :
s i P
e '«:g%
: k!
o ‘
.
<]

12.7¢m/50 CALIBER THIRD YEAR TYPE,
SINGLE MOUNT PUSHER HOIST

64



g

A

I'

!
l
|
=3
[
1
)
t
—E34
1 po=
I 4
iy i
h 1
1 [
|
1
1 H
l
1
H [
" ) “
1k \
|
1]
1" f

dgt-=

N

[*
[ U I
B T T
ey ! ! '.::':: ] !rl
11 [} 1
T ::'j:l i
LA
iy o
o
1 e ch
il
TR
: H il "”:]l
1T

-
n
1
{
I acran iy
U > I
LI A 25 ll
IR IES i
[T LR il
:: g} Il
h1 0 B i
] - v
i I
w8 i
_ LL N
=
U
i ) \
# VA
) l, ol .
| Y ] :
L R
A%
T
255 = e
T i i
)
'

6o

SPEED OF LOADING
WITH MANPOWER ~ -3 SHELLS/ MIN,
WITH ELECTRIC POWER )4 SHELLS/MIN.

1‘20.‘ '}cm/;:5o C.
l’:qINGLE

ALIBER THIRD YEAR TYPE,
MOUNT PUSHERHOIST

64

H |}F‘

————— === ==




RESTRICTED . ~ ENCLOSURE (G) . 01N

EaL . v o
::>rr..,::._icn.wczuZ:.,a

REATEST TEIC0 .« ded
QRDIHARY MELDIL Y 48D

B

27483

TO BOTTOM OF GUN MOUNT

e —— \.h.ml o/ s
l%mﬂ:m&.ﬂi\\ﬂ \ﬁwj _.. - h

it

N
i

& OF ROTATION

4 OF TRUNNION .
4 . . d

. SIGHT ARRANGEMENT
'HORIZONTAL ELEVATION ...

4

17 342

.ﬁ . T o . ‘... C = ) [

9. 7em/40 CALIBER TYPE 89 TWIN YOUNT, GENERAL ARRANGEMENT. ... , | s '
, 65 - 4

N i , ) !
Vg o . D : -




O-47(N)-1

S st
; ST . M2308

wel_ &%

_DP2g

Ly LOAE  Nade

B T AT,

. ....”. \...fu.....; - .v...... S ST |v..m.i-n...{:.m .., - .y._ N - ; — ,,.. ,...., o . . ‘. - . ynnw.nmrg .

YT ;
Fimige. Ti0rras

IM318 .

M368

S W.HHLW.)HVIJ;“L.:

o

G

GENERAL ARRANGEMENT OF POWER mhk&mm,




RESTRICTED | ENCLOSURE (I)

0-47(N)-1

e

e

AN

',

3
T4/

0

O
N—.

.
/
/

|
1

=

N

_ tocm/65 CALIBER TYPE 98 TWIN moqza.ﬁmwwmzo,wmaamm
.67 :




ENCLOSURE (J) RESTRICTED

3AVA 3¢
(vig) wuw i

MWNTL
LIk
DOYAOLS NOLLINAWMY

=

il

L

/

I931d §503D FIddN

J} kL Fonvo JHﬂSSIFHd

1

Bioz

3INYA A1V ww o
~vos'Bazl

ANYL Y
P
HOVD AINESIXd

™\

HNI2N03Y FANSS DA

3AA Ay
10) W ol

v

GENERAL mmxhznm.xmzwm OF PNEUNATIC SHELL wcmm%m
FITTED IN SUBMARINE I-71 FOR 12cm/ 45 CALIBER GUN




0-47(N)-1

LOUN SARRKE.

CENTERLINE O G 51

CENTERLINE OF G

|l|||L.I. MF
TRUNNION.

s

=]

!
!

AT .
AV >N Y a3
79 e e

N
]

N

-

R AR £

5,

AN
B}

a

AAN,

AN

A
RN
AAAAA

IMELL. - HARONESS
‘ABovE 130

. . oA rrve =48 . . L
5 HO._OF. u.nnss\n.m\ .44. Im!. 20 - Foomeg -~

"y

1 ,,,..\G _ W .78 4
E h‘ - ikl ._w-...w.m_uwwlﬂw‘.. - : p rErs 220
A PPTRIEAN] : . ro OF TEETH 120 ! }
] L .hﬂx\min PO v oo « ’ . _ . 8
=% . TYPICAL TRUNNION DESIGH : : : : ‘
T e o | :




700

I

3 29302-J

1930a-A

=4
- 420 -
G29308-w | |/

G29306-XY

T
e G28306-K
- > 310 -

Gt

G 29309~H

- ™ 200 - . Apovgl | mx.quu?:v

N

202303 - ¢

537

6 29308-8

iM760 ...

o x15875 Nug

623308-2 K

29307-F _‘

ENCLOSURE (L)

2050 (CENTER OF SHIPS

s e

i
o
~ - -
N R
W —
| R e
! 628312 T -
A T
T

G.28389-4| =REE- . :
5 ﬁ/ _@_ G 29313 -1
T e - 583

T

29312-6 < e
L a2 2

|

ot
r

G28302.N

§ 23306-0

760 (FROM LOWELR SIDE

OF INNER PLATK)

A

6 360a4-8

9575

AL
-

/

6 23303 - &

J[

G 29304-4

G 28303 -F

G 289303 —~1. i

6 29303-A4

G 25303 -7

G 29303-1
P ~

G 28303 -*

DoI5. 878 N=Id
629305 -£

G 29323-N

‘G 2930854

A

5293090

¢ 29303 -

pr12.7 Nz

G29305-F
\

\ 0=15.875 N0

€ 283058

]
—3 il
e
b
2|
N |
Iy R
v
y
N
e
= -
— 1 \ ;
£ 293222X £ mubuo.u I 180 COMPLETE LENGTH } |
= OF INNER CYLINDER 1 i
. ;
- : i 3
y —_— G I5024-A ¢ 23939
B & 36027~ )
G 29307-L. " - = .
. et =
. DIMENSIONS INSIDE | & E
BRACNETS | .m,_
. g8 o -
0w oo
N ¥ 3 -
— T o B . .
.G 29303 -0 __ ! M_ ) .
i | + 9 |
T . —— & i
; - §
- :
‘£ 23303y g 28314 -m 8 m . P
: T ¥
. - . ~
. N / = I . A
De/5875 Ni7 G29303-1.u/ . .
, m _
N f
1 x -
§ m I o0
2 : IR )
W“ Sse §y2 5
PO ZLON PLATE - al u
= e o AT g N G228~
: [ = 2masdses 3} B e LLeused
3 .
SR - N PR D ST it
S £ —t e
i %3 ~
; K} o 529322-v & 293/7-8
3
! < I
y 1 e L
015.875 W0 - (] =, ¥ 8 POy
— ; alls — .
gas3ps- 8 . e .
: : Dx15.875_N=10 u.a.:ny ) Kl
N | 523307~ h.t. X T acoer-c £

1B
SR

R o

B\
” v

Iy

7®

C,
- 20011

[uiss
C

015 875 Nuz2 .
6.36027-F

Dr1gcs Neid
VL [629307-T0K.

\ i

- 348.883

7 Bl

. PR -
D=z:5.875 N=10 D clS875 M2l
i

6 23307-H.1 §28307~1M

(U S S

SUBYARINE PNEUMATIC SHELL HOLST

CAUTION

I WHEN THE MOIST CYLINDER 1S COMPLETED, A NYDRAULIC
TEST OF 10 XILOGRAMS FOR EVERY SQUARE CENTIMETER
15 CARRIED ouT.

2. COLORED SECTIONS ARE UNOER nOiﬁ%bhh, OF SHIPBUILDING

SECTION.

3. HENCEEORTH, IN NEWLY CONSTRULTED ONES, WITHOUT

USING G.NW 24, NT 23045 wiILL BE USED.



RESTRICTED ‘ O-47(N)-1

ENCLOSURE (M)

LIST OF DOCUMENTS FORWARDED THRQUGH ATIS TOQ
WASHINGTON DOCUMENT CENTER

In addition to the documents 1isted herewith, a complete
library of drawings, giving full details of all types of
mounts (except 18-inch) together with other documents on
ordnance, 1is being sent to Washington Document Center.

NavTechJap No. ATIS No. Subject

14 and 1l6-inch Mounts

ND50-3647F» 4133 Ordnence instruction material-for 4Ocm gun tur-
ret (June 1928) (1lé6-inch Handbock).

ND21-3403 3636 Report on counter-messures against breakdown of
hydreulic motors in 16-inch turrets of battle-
ship NAGATO (1940).

ND50~3623 4064 (i14=inch) General investigation on pneumat! recu-
eration of 36cm gun mount of battleship ISk
November 1936).

"ND50-3624 ‘4065 (14-inch) Corrosion in 36ecm gun mounts of battle=-
a ship HYUGA.

ND50-3627 4068 {14-inch) Report on emmunition supbly for Main
Armament of battleshlip ISE.

ND50-~3616 3626 {(l4-inch) Results of training trials on 36cm tur=-
- rets in battleship ISE after modification neces-
sary when elevation of guns was increassd {Dec-
ember 1937).

ND50-3617 3615 - (16-inch) Suggestions for improvements in ,LOcm
: . turrets of battleship MUTSU (February 1933).

ND50-3603 © 3614 {14-inch) Report on experiments on the main bat-
S tery)sprinkler systems of battleship ISE (January
1937)<

ND50-3644 4130 (14-inch) Report on emmunition handling equipment
%n ma§azines of 36ecm turrets in battleship FUSO
1932).

ND50-3646 4132 (14-inch) Description of cutting work done in
alterations to barbette of 36em turret in battle-
ship FUSO (1932).

ND50-3648 4134 (l4-inch) Handbook ("Ordnance Instruction Mater-
ials") (September 1930). :

ND50-3650 4136 Report on blast effect of 36cm guns of battleship
S HYUGA on 12.7cm Type 89 twin mounts (1933).
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NavTechJap No.

ATIS No.

ND50-3625

ND50-3626

ND50-3627

ND50-3602

‘ND50-360é

ND50-3654

' ND50-3620 "

ND50-3622
ND50-3618

ND50-3638

ND50-3640

ND50-3642

ND50-3649

4066
4067
4,068
L,069

3639
4140

362§
3612
3617 -

4124

1,126

4128

RESTRICTED

ENCLOSURE (M), continued

Sub ject

6 and 8-inch Mounts

(15.5 and 20cm)

Notes on cordite hoist interlocks of 20cm Twin
Mounts, -and on lever mechanism of ATAGO class
cruisers (1931).

(8-inch) Investigation on the effects of the
inertia (due to training) of the revolving struc-
ture ?f the 20cm mounts in ATAGO class cruisers
(1931).

(8-inch) Cordite hoists of 20cm turret mounts
(1929).

(8=inch) (a) Ammunition hoists in the cruiser
NACHI; (b) New type recoil loading gear; (c) Re-
moval and replacement of main armement director.

{8-inch) Report on.oil cooler trials for 20cm
turrets (January 1938).

(8-inch) Tests on amount of oil pumped by No. 35
hydraulic engines in moving 20cm turrets (1931).

. (8=-inch) Outline of 2nd Modification to anti-flash

scuttle ("Fire .Protection Tube"), between magazine
and handling room of 20cm twin mounts in cruisers
AOBA and IRYO (May 1939). ‘

{8-inch) Results of measurement of muzzle vibration
of 20cm/50 caliver guns in CA-ATAGO as result of
sudden reversal of elevating handwheel.

‘8-inch) Report on investigations of thé backlash
.n the elevating gears of 20cm turrets in cruisers
NACHI and MYOKO, ‘

(8-inch) Report on tooth clearances in worm and
Yorm ?heels of .tralning gear of 20cm turrets
1931).

(8-inch) "Rust resistance™ in recoil ring (2) of
20cm guns (1932).

(8-inch) Results of measurement of muzzle whip and
breech kick in adjacent turrets, carried out by
meens of device, Invented in gunnery section of
Kure Arsenal and used during trials of 20cm twin
turrets (1930).

- 14 and l5em Mounts

(5.5-inch) Report on gun loading trays of 1l5cm gums
in battleship FUSO.
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ENCLOSURE (4}, conlinued

~ NavTechJap No.  ATIS Na. Subject

ND50-3629
ND50~-3630

ND50-3604

ND50-3650

ND50-3631

ND50-3656
ND50-3613
ND50-3600

ND50-3415

ND50-3409
ND50-3610

ND50-3410
ND50-3608

ND50-3609

ND50-3605

ND50-3611

2.7 {5-inch) and l2cm (4.7-inch) Mounts

4070

4771

- 3616

4136

(12.7cm Type 89) Results of Power Raﬁﬁer Trials.

(12.7cm Type 89) Summary of, 6 items and plans for
LO caliber Type 89, 1l2.7cm Twin Mount.

Experiments on the reversing effect on the ele-
vating hand wheel due to firing the 12.7cm Type
89 twin guns (1936).

(12.7cm)} Report on blast effect of 36cm guns of k
the battleship HYUGA on 12.7cm Type 89 twin
mounts (February 1933).

10cm {(4-inch) Mounts and below

Pneumatic Ammunition hoists for 1l0ca gun in
submarine I-68 Trial Report (1935).

GENERAL

Accuracy of copper column and pressure indicator
gauges and measuring method (July 1935}.

Effect of modern packings on the fire power of
battleships and heavy cruisers,

Report on measurement of recuperator pressures
by means of piezo quartz pressure gauge {1933).

Data collected on Ammunition hoist experiments
after final gunnery trials of torpedo boat
HATSUKARI.

Magnetic type remaining rounds counter (for
machine guns).

Report on carbon steel wire used for valve
springs.

Report on air blast trials ("Bore Blowers").

Report on'experiments on friction of Nitrided
gears., )

Experiments on pressure gauges and measuring
methods.

Report on spring design and efficiency of m"dou-
ble gears with springs". (NCOTE) This may refer
to spring split pinions or gears using spring
shock absorbers.

Optics - Shock. proofing of Optical Ordnance
SLLT.
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NavTechdap No.

ATIS No.

ND50-3607
”ND50—3606

ND50-3639

ND50-3652

ND50-3653

3621
3620
4125
4138

4139

L RESTRICTED

i

‘ENCLOSURE (K), continued

Subject ' -
Report on corrosive effect of sea water on light
metals used in turrets (1935).

Report on coatact corrosion of materials used in
turrets. ,

Various methods of laying out electric cables for
‘guns (1938).

§e§o§t on preventlon of hp air leaks (Novemher
930

Experiments on anti-rusting materials for subma-
rine guns (August 1928).

ENCLOSURE (N)

LIST OF EQUIPMENT BEING SHIPPED TO OIL, INDIANHEAD, MARYLAND

~NavTechJap
Equipment No.

. JBE22-2072
JE10-3200

» 3202
JEQ-21,22, 23
TE0-66
JE10-3209
JE10-3210

JE22-1002(0-6)2
TE22-1003(0-6)

- TE10-3206(0-1)
JE10~3205(0-1)
JE0-62,63,64,65
JE0-9,14,15,16

" JEO~17,18,19,20

Quantity
1

Description
lé=-inch (40cm) Slide

5-inch {1l2.7cm) Type 89/40 cal Twin Guas
and Mounts

12cm (4.7-inch) Short Naval Gun

12em {4.7-inch) Twin Gun and Mount
l12c¢m (4-1inch) Dual Purpose Gun

10em (4-inch) Type 98 Twin HA Guns and
Mounts '

_Scm (3-inch) Type 98 Twin HA Guns and Mounts
8cm (3-inch) Type 98 Twin Accessories
8cm Short Naval Guas Type 41
8em (3-inch) Short: Naval Guns 9th Year Type

8cm (3—iﬁch) Dual Purpose 10 year Type Guans






