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GENFERLIL,

A number of hollow charge a.T. rifle grenades were
received at this Inspectorate, late in 1944. It is believed,
a small number were used by the Japanese in the Burma campaign.
' Before describing this grenade and its adaptation as a
1/3 Kg. H.E., Lircraft Bomb, it will be useful to make some
general remarks. '

2 From a wser aspect the grenade may be regarded as the
Japanese equivalent to our Grenade, H.E., A.T., No.68 or the
 4smericen M.9 4.l 4.T. Grenade. The method of projection is,
. however, different. A4 rifled discharger cup being fitted to
~ the rifle, which imparts a rotary motion to the grenade and
gives the necessary stability in flight and head on impact.

3e The Japanese grenede is an obvious copy of the German
hollow charge rifle grenade (Gewehr Panzergranate). A4lthough
the tail of the Japanese grenade is identical with that of the
German (30-mm.) and fits the 30-mm. rifled discharger cup, the
body is not quite the same. It is larger than the small German
hollow charge grenade, but not gquite so large as the large
German grsnade (Gross Gewehr Panzergranate).

hccording to reports, & 6.5-mm. propellant cartridge with
a wooden bullet is used for projection of the grenade, but
none -has been received at Kirkee for examination. There is ‘
of course no reason why the discharger cup could not be fitted v
t0 Japancse rifles of 7.7 and 7.92-mm. calibres,

According to old reports (1943), penetration when fired.
statically against a mild steel plate, is 3 7/8-ins., making a
hole of approximately $-in. in dlameter at the point of entry.

f 4. This grenade hes been adapted by the Japanese as an

' aireraft bomb by the fitting of vanes and & modified fuze. One
of these was recovered unexploded, late last year arter a small
Japanese bombing attack on the East coast of India. Tue bomb
was forwarded here for examinetion. 4 full description bf this
type of bomb is, therefore, also included in this Report. It
is known that these bombs are dropped in clusters from & con-
tainer. One type of container is designed to hold 30 bombs and
the other to hold 76. 1Initial reports stated that they were
intended for 4.h. use, but it seems unlikely that this can be
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their primary role.

H.E., £,T. (HOLLOW CH.RGE) GRENLDE.

_DESCRIPTION.

5. ‘The make up and general arrangement of the grenade
can be seen from the drawings and photographs:-

Plate 4:- Drawing. showing internal details and
' ' assembly sequence of fuze components.

Plate B:- Drawing showing external appearance, merkings
on the grenade and the general design of the
30-mm. rifled discharger cup attachment.

Plate C:- Photograph of the grenade showing its general

) ‘ external appearance and the assembly sequence
: of all components. '
Plate F:~ Comparative photograph of the A4.T. grenade and

a 1/3 Kg. H.E. aircraft bomb.

Body.

6. The steel body (3) of the grenade is painted blsck or
rust-proofed with a black finish. It is cylindrical. in shape
with a parabolic steel ballistic cap (1) et the head. This ~

also serves as an impact cap to give the necessary stand-off
distence to ensure maximum e ffect from the hollow cherge. The
tail extension (8) is of smaller dimmeter than the body and is
Screwed on at the base of the grenade body. Note the steel
liner (2) with a 20° cone, which forms the necessary cavity in
the filling to give a hollow charge effect. This steel liner (2)
is closed at the narrow end by a small mild steel cup soldered
on. The steel liner (2) and ballistic cep (1) are held in
position by the mouth of the grenade body (3) being crimped ami
turned over as shown in the drawing, Plate 4,

Filling,

7. ~ The body of the grenade has e main filling of R.D.X. am
T.N.T. while towards the tail end it is filled with R.D.X. and’
wax; - see Plate 4, The more sensitive filling at the base is
presumably intended to boost up the impulse from the expldder

and to give the maximum rate of detonation to the mein f£illing,

Full details of the filling are given in the chemical ana-
lysis below.

Pail Extension,

8. The tail extension (8), which is secured to the body

by right handed screw thregds, is mede of aluminium or light
eglloy such &s durelumin, anodised to prevent surface corro-
gion. It is recessed at both ends forming two compartments

with a diephragm in between. This is perforated and in it

1s fitted & small detonator (7) held in place by a perforat-

ed screwed plug (6). In the rear compartment is the fuze
mechanism and in the front is the exploder or booster pellet (4).
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Explodexr pellet.

Se

9. This is a self contained unit consisting of & light
aluminium oup holding a main filling of 95 grs. of R.D.X. and
wax., The filling is rBcessed to teke a flanged aluminium
alloy cup or tube containing P.E.T.N. and wex at the bottom,
over which is an aluminium e&lloy inverted cup containing

lead azide. This cup.is perforated to allow the flash from
the cap to pass unobstructéd to the lead azide. The exploder
conta iner is surrounded by a rolled paper tube (5) whioh ensures
snug fitting of the exploder in the tail of the grenade. Full
details of this exploder are given in Plate i, while the
filling is described under chemical analysis belowe

Puze.

10. The mechenism of the fuze is fully deteiled in Plate A,
"and this, together with the assembly sequence of components in
Plate O, will make its construction clear. It consists of an
inertia pellet (16) carrying & needle. This inertis pellet
with needle is held away from the detonator (7) by an arming
(clock type) spring (9). This spring (9) is held inside an
arming sleeve %10), which is supported by a strong set back
spring (11) held in compression between an external flange on
the arming sleeve (10) and & steel collar (14) at the base of
the inertis pellet (16). The arming sleeve (10) is prevented
from rising under the pressure of the set back spring (11) by
a ferrule (13), which is secured to the head of the inertia
pellet (16) by a retain..g; washer (12).  This ferrule (13) has

“ four prongs which engege in & circular groove inside the arm-

ing sleeve (10), preventing upward movement of the latter. A4
second internal groove is formed near the top of the arming
sleceve (10) to engage the prongs of the ferrule (13) when the
fuze is armed. :

Safety devices;

11. The grenede is safe during handling and transport,
because the coiled arming spring %9) is bearing ageinst the
diaphragm in the tail extension (8) thus preventing the inertia
pellet (16) from moving forward. This arming spring (9) is
prevented from uncoiling by the strong set back spring (11)
holding the arming sleeve (10) forward until the fuze is armed
on firing.

Act ion.

12. On acceleration the arming sleeve (10) sets back com-
pressing the set back spring (11) and is prevented from moving
forward on deceleration by the prongs of the ferrule (13¥ enter-
ing the internal groove near its head. The arming spring {9)

is then free to uncoil outwards into the recess in the tail
extension. This uncoiling of the spring is probably assisted

- by the rotation of the grenade. The inertia pellet (16) is

therefore now free to move forward except for the light creep
spring (15), which prevents creep during flight., On graze or
impsdh, the inertie pellet cerrying the needle moves forward
through the arming spring (9) to pierce the detonetor and
cause the grenade to function.
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1/3 Kg. H.E., oTRCRAFT BOMB (HOLLOW CH:ARGE) .

13. The construction of this bomb will be ween clear{iﬁfrom
the drewings and photographs:- - :

Plate D:~ Drawing of the bomb showing internal details
B and dimensions, : .
Plate E:- Photograph showing its external appearance and
' the sequence of assembly of the components.,
. Plate F:~ Comparative photograph of the bomb end the
A.T. rifle grenade. .

This plate shows two types of bombs:-.

(i) One with a light alloy vanes secursd to
the tail extension by screws.

(ii) The other with varnished tinned plate vare s
Secured by pressing into three grooves in
the cone portion of the tail extension.

BOdz » _ . ‘
14, The body conforms generally to that of the grénade

described above, both in size and construction, except that
in the sample exemined the steel liner (2)y:~

(i) forms a much wider cone (50°) thus glving more space
~for filling.
+. (4i) 1s of much thinner metal and the method of attach-
- ment of it and the steel ballistic (or impact) cap
- (1) to the body has been somewhat simplified.
(1ii) is formed from one pressing of mild steel.

Filling.

15. The filling is the same as described above except that
the quantity is somewhat greater. See chemical analysis below.

Exgloder.
16.  The exploder unit is identichl with that ased in the

grenade. Full details of the explosives are given under
chemical anelysis below. ‘ c

Tail extension.

17. The tail extension is made of anodised eluminium or a
light alloy, such as duralumin, similar to the tail extension
of the grenade described above, but differs somewhat from it
in construction. While the portion above the diaphragm to
house the exploder (14) is identicel with that of the grenade,
the portion below, is in two parts screwed together with a
R.H.T. Thils lower portion forms a tail cone adapter (1) to
take txternally the vane assembly (13), and internally to
house the inertia pellet with needle (10) and spring (9) -
See Plate D- for details. The tail cone adapter (11) has two
tommy holes near the head for assembly purposes. There are
also thres othe# holes:- ‘ .
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(a) A screw threaded hole (R.H.) to take a small antd~
rotation screw to prevent turning of the inertia
pellet (10) which might cause the arming spindle 512)
to jam. It also ensures that the inertia pellet (10)
is correctly positioned for the safety wire to pass
through it .and the tail cone adaptor (11).

(b) A hole for the safety wire which passes right through
the tail cone adapter (11) and inertia pellet (10).
(¢) A screw threaded hole (R.H.T.) into which screws the

"arming spindle (12). | |

Fuze.,

18. This consists of a simple inertia pellet {10) mechenism
with needle and spring (9), see details in Plate D.

Safety ‘devices.

19. (a) A safety wire which passes right through the tail (11)
of the bomb and the inertia pellet (10) thus prevent-
ing the latter from moving during handling eand trans-
port. It is probable that all bombs in a container
will have the same wire passing through each tail. On
release of the bombs the wire is withdrawn through
the tail when the bomb is dropped.

(b) An air operated arming spindle (12) which during
handling and transport is screwed into the tail (11)
and through a hole in the shank of the inertia
pellet (10).

(¢) A spirel spring (9) which holds up the inertia
pellet (10) and the detonator (7) during flight and
ensures more positive functioning on impect. This
is not really e safety device, except in regard to
a very light check of the bomb during flight.

Aetion.

20. ‘The bombs are released from the container in a cluster;
the safety wire being drawn through the tail as each bomb falls.
As soen as they leave the container, pressure acting on the cups
of the arming spindle (12) causes them to rotate thus unscrewing
the spindle (12) which falls clear, leaving the inertia pellet
(10) and striker held off the detonator (7) only by the spring
(9) . On impact the inertia pellet (10) goes forward to fire the
detonator (7). ' :

-

_METALLURGICAL ANALYSIS.

21. No detailed metallurgical analysis has yet been carried
out. The body of both grenade and bomb appears to be made of
mild steel painted or otherwise rust-proofed externally with

a black finish and lacquered internally. ‘

The tail extension is of a light aluminium alloy (appears
to be duralumin), while the vanes ‘dre of two kinds, light
aluminium alloy and lacquered tinned plate sheet. The latter
was found on bombs of more recent manufacture,




6.

- CHEMICAL ANALYSIS. ‘ ,
(By the Chief Inspector of Military Explosives, Kirkee),

.C. Grenade. H.Q. A/C. Bomb

Filling in the body. 3.6-028. Of 4-0z8, of
T.N.T./R.D.X. - T.N.T./R.D.X.
(50/50) . (61/49).
Booster filling in ‘
the tail extension. 0.15-0z. of 0.15-0z. of
R.D.X.Max  R.D,X./Max
(90/10) . (96/4).
Exploder.
" Maln filling, ... . eee .. * 95,6 grs. of R.D.X./Wax.
Filling in the flangead . o
cup. ® e 0 ‘,O * o0 o0 7.1 grs. Of PlE'-Tleax.
Pilling in the inverted cup ... * Lead azide.
Detomator,- -~ :  « " ees ses * A composition of:-

| Mercury fulminate,
| Potassium chlorate &
| i Antimony sulphide.

* Quantitative analysis not carried out,
the quantity being too small.

APPRECIATION.
(Economic, manufacture, and development aspects),

23. There is little doubt but that this grenade is a direct
copy of its Germen equivalent. So far as is known, however,
the Germans have not adapted it as a small aircraft bomb for
cluster dropping as has been done by the Japanese,

The following points deserve notice:-

(i) The exploder unit (4) has been standardized. It is
identical both 4n the grenade and in the bomb and is
also identical with the exploder unit used in the
75-mm. hollow charge shell cased for the Type Meiji 41
Regimental gun. - See C.I.4Amm. Technical Report No.30,

(ii) The bomb which is of recent manufacture, April 1944,
has a wider cone (50°) allowing a larger H.E. filling,
and does not conform to the original Germen shape of
cone, which the Japanese appear to have copled exact~

<1y in their earlier types of grenades. . It is not
thought that this 50°.cone has anything to do with
the fact that it is in the aircraft bomb, but rather
that this form of cone is to be expected in all
hollow charge grenades or bombs of this type, of
recent manufacture, certainly after April 1944. all
grenades examined with the 20° cone are of dates of
manufacture in 1943 and earlier. The fact that the
Japanese have turned to a wide angle cone, suggests
that they are well aware of modern developments in the
design of hollow charges. : .

(iii) The care with which the Japanese arrange their exploder
systems to ensure the maximum rate of detonation of the
main filling is particularly noticeable fn this instance,
although it is general practice also with other types
of Japanese ammunition.



7

24.. According to Ordnange Board Proceeding No.24706
perforations were readily ohteined in firing trials at
50 yards against a 38.5-mm. homogeneoys hard armour plate
tilted at 30 to nonmal. Tue¢ holes were about #" x 5/8".
This performance wag obtained using the Germen Gross
Gewehr Panzergranate with a filling of about 5 ounces.
The filling in the Japanese grenade is aboub 4% ounces
-and its performance ggainst this thickness of plate will
be as good. EE ‘

SUMMARY OF DATA.

, H.C. Grenade. H,C.A/C. Bomb.

Overall length. - «es ... 7-ins. 10%-ins.
Diemeter over body.ee. ... 1 9/16-ins, 1 9/16-ins.
Diameter over teil unit... 1 5/32-ins. 1 5/3%2-4ns.
Total weight (filled). ... 12 3/4-ozs. 12-028.
Total weight of :
Explosive charge... ... 4#-0zs, 5~028.
Weight and nature of ' .
HoEo fillingv oo voeoe 506“023’ Of 4.09“’0280 Of
} R.D.X. & Wax R.D.X., & T.N.T.
(50/50) . (49/51).
Weight and nature of
Booster fillingeees se. 0.15-0zs8. OFf 0.15-0zs. of
) R.DIX. & W&X RnD.X. & Wax
{90/10). (96/4).

Weight and nature of
oomposition in detonator. ... A composition of:-
- Mercury fulminate,
Potassium chlorate &
Antimony sulphide.
Weight and nature of filling A
in aluminium container. ese 95.6 grs., of R.D.X. & Wax.
Weight and mature of filling
‘in flanged cup. see oo ees 7.1 grs. of P,E,T.N. & Wex.
Weight and nature of filling
in inverted cupecee .. »+. Lead azids.

Coloured band markings etc.:~

Body and ballistic cap
painted black, or
rustprcofed with a
black finish,

3/8-in. yellow -3/8-in. yellow

band lj-ins. band 2-ins. from
from the top the top of body.
of body.

Special features:-

Tail extension Tail cone adapter

with rifled ~ fitted with stabi-
* collar. lizing vanes.
CHIEF INSPECTORATE OF AMMUNITION, FIRST ISSUE,

INDIA, KIRKEE. FEBRUARY, 1945.




| PLATE A.
. : ' — o __RDX. AND WAX. |
d mm . P e cop
L . = T Z A ROLLED PPER CLNOER (D)
- | L . g -4 —PET.N. WD WAX.
: STEEL BALLISTIC CAP - M .
; bod I8
() sTEEL LINER (20 CONE.) J-
|
k (3) STEEL BODY PANTED BUACK
f (NTERNALLY L ACQUERED)
2-70
MAIN FILLING.
“ 3-8 0z. RD.X./T.N.T.(50: 50)
5 ' TAL FILLING.
15 62. RD.X/WAK. (90 :10)
)
3 1 ' /SO TR CYLINDER.
3 PAPER DISC. :
/e / (7) DETONATOR . S ams. .
204 ¢ ] S
- TAL EXTENSIONQUAT)EXPLODER & FUZE NOUSING.
' A{L ALLOY). . Lo, 8 ®
——(®) ARMING SPRING (CLOCK TYPE -
WWN. SLEEVE (BUACKENED STEEL) ﬁn:nm :? - ®
| ) \@)m BACK SPRING (STEEL) .
4 - 1) WASHER RETANNG FERRWLE (BLACKEIED STEEL) i%m @ @
FEMRULE ~ (LIGHT ALLOY). 750 g
(D) GREEP SPRING (35 SW.6. 0084)
; (16) NERTIA PELLET (BLACKENED STEEL)
; (I7)BABE PLUG. (BLACKENED STEEL)
? l .
| ‘
i «
£ NABE () 30w RCP =
| (ATTACHED TO JAPANESE RIFLES )
N SUEET{ OF & SMEETS
‘ —mm= NTERNAL DETAILS & ASSEMBLY SEQUENCE . ===— Y
DIMENSIONS IN INCHES. . ICORNEE, JAL 145,
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COMPLETE WT. 12.75.0zs.

WEIGHT MARKING .
f _;F

=
= | _——BODY PAINTED BLACK.
e, __.;b? [
Lt _—YELLOW BAND.
B 1.8"q\—JULY 1943 (ars or FuLna),
1%
;RIS E N ,
\ \\ %\ "—FILLERS MONOGRAM.

\\. \\maccnou MARK .
" \ \—TOKVAOA ARSENAL .
B \-—-JULY 1943,

ik

A ,, — A
,"—'1: /—amu.

‘ /—TOKYO ARSENAL .

5

.!l'

30me.RIF P

- ATTACHMENT,

JAPANESE HEAT, G Howwow ownee) FIR 30uw RIFLED DISCHARGER CUP
- (ATTACHED T JAPANESE RIFLES)

- . SHEET 2 OF 2 SHEETS.
VTR "AVPEARANCE & Mi AN CLAMM. 8/ 971,
DMENSIONS iN_INCHES. ——— =5 e - KIRKEE, JAN, (945
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JAPANESE H.E. AT. GRENADE (HoLLOW CHARGE).

FOR 30MM. RIFLED DISCHARGER CUP.
EXTERNAL APPEARANCE & ASSEMBLY SEQUENCE.

C..Amm. S/970

Kirkee. Jan 45

‘0 31vVid
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PLATE D'.

STABILIZWNG VANES ATTACHED
BY SCREWS .TWO SCREWS IN
EACH VANE, SIX WN ALL.
{JULY 1943 FILLING.)
( APRIWL

k v
\ }ﬁ s
RESTR‘GT ED . . ROLLED PAPER GYLINDER.
COMPLETE | ._ popROX. 12 0s. ALUMINIUM GAP.
WEIGHT R.D.X. +WAX.
T 7 - — P.E.T.N.+ WAX.
T INVERTED AL. GUP.
) 1) STEEL BALLISTIC CAP. LEAD AZIDE.
1 \ @ STEEL LINER (50°CONE). SILK DISC.
| /@ STEEL BODY PAINTED ate At.FLANGED CuP.
BLACK (INTERNALLY ~
: LACQUERED). By 187 :Akb;ozago WASHER.
é
STENGILLED IN WAWTE . o0 L A:“w:s%;wm B,
YELLOW BAND. 31 ) )
MAIN FILLING - T ? ©®
R.D.X-*'T-N-‘T- 4 or. B . 7 v A
TAIL FILLING i~ . + MW N iy @
R.D-X.+ WAX , 66 GRS. 1025 Sraasws| A é :
EXPLODER. INERTIA PELLET | DETAILS OF DETONATOR
ROLLED PAPER CYLINDER. @ SPRING. HOUSING .
PAPER DISC. — ’
SGREWED CLOSING PLUG. SLOT FOR POSITIONING
DETONATOR. 46 Grs. SCREW (ANTI- ROTATION). (X7
TAIL EXTENSION (R.H.T) ‘ . |
EXPLODER & DETONATOR R . ’f‘l-f—" Hos
HOUSING. (AC.ALLOY) e -
INERTIA PELLET SPRING. l . L T
INERTIA PELLET. .
TA\LW ADAPTER. N sa —'1
:3;?)” SPINDLE (Cup —_Jarte— 4% OIA,
STABILIZING VANES. INERTIA PELLET (RUST PROOFED STEEL).
(LIGHT ALLOY ) e LIP OF CUP INSERTED IN
‘ SLOT & SOLDERED.
SCREW HOLES.
_T——_—. —
ALUMINIUM ﬂ
ALLOY. L
Y SOLDERED.
o 36
SMALL 4R LACQUERED
RIVETS. | TIN PLATED
SHEET.
FLAT DROGUE
| PLATE. %
‘ STRENGTHENING
STRUT.

-~ STABILIZING VANES ATTAGHED
8Y THE FORWARD EDGES BEING
PRESSED INTO THREE GWOOVES
IN THE TAIL CONE ADAPTER.

1844 FILLING.)

<HOLE FOR SAFETY PIN

* TAIL CONE ADAPTER (LIGHT ALLOY).

“JAPANESE /5Kg. H.E. AIRCRAFT BOMB.(HoLow o)

INTERNAL DETAILS & mm’t‘fngwus.

C.I.Amm.S5/969
I WIRKEE JAN 45

DIMENSIONS ARE ¥N INCHES.
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BODY PAINTED BLACK:,

INCHES

CI.Amm.

lllll.h?lllii.l.‘lllﬁ

' FILLERS MONOQGRAM.

AIR SERVICE.
~JULY 1943

lYE LLOW BAND.

- STABLIZINC VANES (LIGHT ALLOY)

. SECURED BY SMALL SCREWS
|
|

s ) rSTABILIZING VANES,
(TINNED PLATE)
SECURED BY
PRESSING INTO

THREE GROOVES.
(DAMAGED CONDITION)

JAPANESE /3 Kg. H.ELARCRAFT BOMB (HOLLOW CHARGE).

EXTERNAL APPEARANCE 8 ASSEMBLY SEQUENCE.

C.1.AmmS/968
Kikkee. Jan.45

‘A 31vd
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5 JULY 1943,

YELLOW
~ BAND.

@)

/veLLow i
BAND. it ;

219.7%;
LR TRE]  ARMING
SPINDLE —

f . }“VARNISHED TINMED-PLATES
SECURED BY PRESSING INTO

THREE GROOVES.(DAMAGED
CONDITION , AS RECOVERED)

(a)
(L)

JAPANESE
GRENADE H.E., AT., HOLLOW CHARGE (30 mm.)

/s Kq. H.E., AIRCRAFT BOMB (HOLLOW CHARGE)
COMPARATIVE PHOTOGRAPH

‘4 31vd

C.l.Amm S/984 !
KIRKEE JAN 45 §|
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