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. The Japenese Nevy used only one type of automatic fuse-setting ma-
chine. It was desligned in 1933 and later modified to its present form. It is
fitted to the breech face of the gun and the fuse is set when the:round is io
the loading tray being transferred to the loading position. Thie enables a
dead time of only two seconds to be ussed in the computer. The machine is a
very simple mechanism and, compared with most other fuse-setting machines, is
‘1ight and compact.
seconds of fuse time. Experiments were being carried out at the end of the
war to reduce this error by use of & fuse: having a plain white metal fuse-
setting.ring, but these experiments were not satisfactorily completed in time
to use the new type of fuse. ;:Some documents, giving details of the factors
affecting the accuracy of theSe machines, have been collected but not yet -
translated., The figures given above are, therefore, liable to amendment. - Had
the Japanese been able to improve the accuracy of these machines they would
undoubtedly have had as far back as 1934, an automatic fuse-setting machine
superlior to any mechenical fuse-setting machine in use by the Allises up to the
end of the war.
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INTRODUCTION

The object of the investigations was to discover what types of auto-
matic fuse-gsetting machines were being used by the Imperial Japanese Navy, and
to obtain details of those of interest and of any projected new designs. It
was also desired to determine the "dead time" set in the computers for each
type of fuse-setting machine.

The required information was obtained during the course of investi-
gation on all types of guns and mounts, by visual inspection, and by interro-
gations. The majority of the information contained in this report was ob-
tained, after visual inspection of the machines, from discussion with Captain

~ DATE, who was mainly responsible for designing the most up-to-date machine in
use.
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Figure 1
FUSE-SETTING MACHINE (RIGHT RAND)
FITTED O 12.7cm MARK V EXPERIMENTAL MOUAT

Fidure 2
FUSE-SETTING MACHINE ([FFT iialiy
FITTED OY joem TVPF G& THIV ¥(IYY
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All automatic fuse-setting machines used by the Imperial Jepesness Navy
are Titted to the breech face of the gun. (See Figures 1 and 2). Briefly,
the principle upon which they work is as follows: As the loading tray, with
the round to be fired, is pushed over to the ramming position, the fuze pa3sses
between guide plants in the machine. While passing through the guides, a
toothed fuse-setting ring, on the fuse, comes into contact with a rack, which
causes the fuse ring to rotate. The length of time during which the fuse ring
is in contact with the rack (and hence the time delay set on the fuse) is de-
termined by the fuse-setter, matching his pointers in the fuse receiver. :

The first type of automatic fuse-set%ing machine produced is illustrated
in the general-arrangement drawing (Enclosure (B)) and was developed in 1933~

“34. In this mechine the setting rack was cut and a drum revolved to vary the

contact time. The moving teeth of the fuse ring, meeting the stationary teeth
of the setting drum, were frequently badly demaged, with consequent inaccurate
fuse setting and failure of the machine. It was therefore scrappeq, and the
present type, working on the same broad principle, has taken its place. This

' type will now be described in principle.

Referring to Figure 3, gulde plate E is connected to the main body of the
fuse-setting machine by pivoting links A asnd B. Guide plate G is attéched to
guide plate E by a "T" section rail which fits in a "T* groove in the lower
front--face of E. Guide plate G can be moved relative to E, by screw gearing
driven by the fuse-setter's handwheel. Both guide plates are free to swing

“together about the point of suspension of the links A and B. Spring J nor-

mally keeps guide plates E and G in the “down” position. The point of suspen-
sicn of the guide plates, and the points at which the links are attached to
the main body form a parallelogrem. Plate K, on whose lower edge the rack 1is
cut, is similarly attached to the main body, and is suspended in front of the
guide plates and G. In the upper portion of plate K, an "S" shaped cam
groove is cut, and a pin, formed on guide plate E, works in this groove.

Fidure 4

The guide plate G is moved through the distance L (Fig. 4), a measure of
the time to be set on the fuse. When the loading tray 1s moved over towsrds
the breech, in the direction of the arrow A in Fig. 5, the smooth part of the
nose of the fuse in front of the time setting ring mests the leading edge of
the guide plate E. The continued motion of the ammunition causes guids plates
E and G to move bodily in the direction of the arrow B, Fig. 5.
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Figure 5

This movement continues until the guide plate E and the fuse are in the
relative position shown in Fig. 6. During this movement of plate E the rack
plate K (under the influence of pin Y shown in Fig. 7, moving in the cem groove
X) is caused to swing in the direction of the arrow C. The shape of the cam
groove is such that the forward velocity component of the rack is equal to that
of the ammunition. By this means, the meshing of the rack and fuse ring is
a smooth operation causing no damage to the teeth. It is possible to calculate
the correct shaps of the cam groove, but in practice, it is done Dby trial and
errdr, using models.

Pignre 7

" COMPONENTS OF FUSE SETTER
FOR HIGH ANGLE GUN
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TIME RING

Fidure 8
COMPONENTS OF FUSE-SETTFR FOI? HIGH ANGLF CTiv

When the rack and time ring teeth are meshed, the fuse is in the position
M, Fig. 8. The forward swing of the guide plates and rack plates has by this
time ceased, as explained above, and the time ring of the fuse starts to
rotate. The fuse setting motion continues until the nose of the fuse meets the
jeading edge of guide plate G. (Position N, Fig. 8). During the time when the
fuse is traveling from position M to N, the rack, the edge of the guide plate
E, and the path of the center of the fuse are concentric. On meeting guide
plate G, the nose of the fuse again causes the two plates E and G to swing up-
wards together, and the rack is carried torward by the action of the pin in
the cam groove. The rack is thus given the same forward velocity as the fuse
time ring and disengagement of the teeth is performed without damage. The
machine described and jllustrated diagramatically in the figures, is the type
used for & right-hand gun. Machines fitted to left-hand guns are similer in
principle, but in order to rotate the fuse time ring in the correct direction,
it is necessery to fit the rack in the bottom of the machine facing upwards,
so as to mesh with the underside of the fuse time ring instead of with the toD.
Both types of machines can be seen in Figures 1 and 2.

with these fuse setting machines, it is essential that the round be
accurately positioned in the loading tray and that it not be allowed to bump
when being pushed to the ‘loading position. Loading trays are fitted with
special grips for this purpose.

FUSE SETTING RACK

Figure &
ﬂ FINgLawmrr g DaCR 257 TEONT 5 TR

. FUSE TIME RING

Rack 2 A AR
N, \ 7\

N\ S B FUSE TIME RING

11
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GASE |
Figure 10 NO ERROR

TIME RING CAN BE ROTATED
IN THIS DIREGTION ONLY
BEFORE MESHING

CASE 2

Figure 11 NO ERROR

CASE 3
Fisure 12 : - MAXIMUM ERROR

The accuracy of these mechines is determined mainly by the pitch of the
teeth of the fuse time ring and the rack. The pitch is kept as small as
possible consistent with adequate strength, and corresponds to about 0.64 se-
conds of fuse time. The theoretical error in fuse setting due to this is
therefore plus and minus 0.32 seconds. Backlash in the drive from the fuse
time receiver to the fuse setting machine, causes an additional error of about
plus and minus 0.09 seconds of fuse time. The theoretical overall accuracy of
the machine is therefore plus and minus 0.41 seconds. In practice, the
accuracy is slightly better than this, the error being about minus 0.09 to
plus 0.4l seconds of fuse time. A possible reason for this 1s that before
meshing with the rack the fuse time ring can only be revolved in one direction.
A negative error due to rotation of the time ring while in this process of
meshing with the rack is thus not possible. This point 1s illustrated in
Figures 10, 11, end 12. In case 1 (Fig. 10), when the tooth B happens to be
to the right of the line AA, the teeth will be forced into mesh without setting
a false time on the fuse, since the fuse time ring is at this stage set to
ZERO. It cannot, therefore, be further rotated relative to the fuse. In case
2, the teeth of the fuse ring are lying accurately below the teeth of the rack
before meshing and there is again no error. In case 3 however, whence the
tooth B lies to the left of the line AA a false time, which may be as much as
0.32 seconds, will be set on the fuse before the teeth are meshed. This amount
remains as an error of fuse setting.

To increase the accuracy of this method of fuse setting, experiments were
being carried out on fuses fitted with a white metal fuse setting ring with no
teeth. These experiments were not satisfactorily completed at the end of the
war. .

The dead time set in the computors when these fuse setting machines were
in use was 2 seconds.

12
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ENCLOSURE (A)

LIST OF DOCUMENTS SENT THROUGH ATIS TO
" WASHINGTON DOCUMENT CENTER

NavTechJap No. ATIS No. Subject

ND50-3621 3611 Factors influencing the accuracy of
, time-delay fuse setters. (Junme 1935).

ND50-3651 4137 Report on tests of fuse setting ma-
, chine fitted to 12,7 HA guns (1936).

ND50-3632 4073 Second report on fuse setting machine
(Modification 2) for 12,7 cm AA gun
(November 1936.)




ENCLOSUR

O-48(N)

_ 3
1 .
I 1 T
1] ] : Ul
i ﬁ _ o
puia
B sl
[ S RN RN ]
T W
[= =24
0 ]
b
W
S _
[CI
s .
M .Dh ot i W
x L X0 LD
b ! bl =
£ J ! :
_,_vr. 1 .\“_\
. r W pairiyd
(1 .
n
I JT
IIM 1
4
5 {
2 N
C
o
V4
2

G

RIGHT 3CM SGREW

N "
| __ ~ J__" K P "_:
=== 1]
I My I | '
T il
p— Hi i
J— __: !
- ,/L _: __n
i i
[y i
| __: __,
- | :_«_ \J_/ :_
i _i@ -/ W
it IRERIES: e
“ | ! “ in il __
! ___ i i !
1K i [ .__" :
I i |
0 P o |
Iy e 3 \ !
__ il w |
HARERi A
1 i ' !
i ioe e (.
ﬁ.“ _" ! e \\ §
. i H
{1 114 - <] il
A i _i W "
_ n 1] “ ! __
— E |
| 1IN ¢ | "__. | “ “._ “
........... = .~_.|1 = _.--:!L.T-L
N | Hf \ m:lq
| il |
0 ]
(T3}
gl I
vaz z%! . Poc
|
T
[N -
) 1 |
2y ik T Y A
- l.h\E III\T.'LI!.I'ILI C.—J \-\ll
1
e
ﬁV.

15



'cNCLOSURE (B)

RESTRICTED

960

0.03
0.Co

GEAR TOOTH CLEARANCE

0. 045

WITHIN _2°

CE

GEAR ¢ GLEARAN

OTH SETTING

CYLINDER GLEARANCE

EARING CLEARANCE
20 REV. OF HANDWHEEL =

SHAFT & SHAFT B
ANDWHEEL AND TO

H,

1.8 REV.OF RECEIV

ER FOLLOWING

pER

TOOTH SETTING CYLIN

NEEDLE = 1 REV.

GENERAL ARRANGEMENT
AUTOMATIC FUSE SETTING |
MACHINE






