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PORLICRD BY COLONEL i, K. S1SBCHILY

In September 1945 it became ~lear thae the quantity of techniral
information and material which had already arrived in this ¢ .untry from
Germany was very large and was increasin: in bulk at such a rate that it
might be difficult to assimilate beicre a great deal cf the subject-

matter became stale.

dorveover, where further i.ovestigaticn cr

corrcberaticn was required, it might be unobtainable because of the
dispersal of th< Hritish and Cerman technicians concerned.

Tt was alsc clear that, tc mako
available technical infermation weuld have to be extracted, ~lassitict.

and sifted, by personncl who were cxperiencced in the actual practice o

the type of work being considercd.

full us.

For thesc reasons, in spite o1 the
w5 Goeoldea in the Ammuniticr
Grour -f the Armaments Design Depactment €5 £ooan » team of Dusign Jff2
and Draughtsmen to expleort what had beer founc cut cbeut Cerman Sun
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Lhe team, werking under my direction, consisted cf'i-

Wed . ishby

Ge Ol agging

Rodowartyn, M.oBrg., Hajor, K.E.

L. .3, Pearce ‘

. S.8anders, BaSc.(Bfng), A.C.0 1., A, Loiechl.E.
R Strutt
JU, dcole zck .

R.G.Holton, A, I.tlech.B., and W.D,HMorten, B.i&., also contributed.

The work cf this team is rccorded in the 16 separate parts cf this
repcrt, under the follewing headings -

Part A High Bxrlcsive Shell S. 0, Huggins
" B High Velocity, Fin Stabilised and rccket G.S.Sanders
assisted Frcjectiles
"C wmeur Plercing IProjectiles G.S.3anders
" D Driving Bands G.S.Sanders
"R Cartridge Cases R../.Strutt and
. E.R.S. Pearre
"og B. L, and Q. Cartridges R.W, Strutt
" Frimers B. R, 5. Pearne
" H Tracers E.R.3.Pearce
L | anti-iircraft and drcraft Canncn J.U.Vlcolcock
ammunition
" K Recoilless Gun and special .ircraft uu Reyi.Strutt and
-mmunition J.U.Woolceoek
"L methods of imprcving the ballistic R\, Strutt

rerformance of guns by control v
burning c¢f the prepelling charge

"W Mcrtar Bombs ‘ E.R. 8. Pearce

"N Grerades W.J...shby

" P .nti-Perscnnel uines and lgniters R.JW. Martyn

"oy anti-Tank ifincs, Irniters and anti- oW Martyn
Lifting Levi-es

" R Demoliticn Stores and .cresscrics R. . vartyn

.8 the members cf the temn oduld net be o0« o their nermal
duties for an indefinite period, it was deride that the werk should be
concleted by 1st webruary, 1946, For this reasen any details which
ray come toe light after this date will not heve becen dealt with, If
anything cf majcr importance cemes to light, addenda will be circulated.

The team have cxamined a vast quantity ol material, both in
German and in translatiions, and have intcrrogated many German technicians
and scme members of the team have visited Gennany. ‘'hey have made
analyses ci tcchnical detail, sketehes and graihs, and WMr.owoolecck has
also made formal translations of German toechniral documents.

The moncgrarhs which comprisc the suveral parts o the report are
ret intunded to treat the subjects cxhaustively. They glve a bread
goneral outline of the facts as they have buon ascortained, with
illustrations, and pr-vide a sif'ted bibliogra hy for any who wish to
fellow the matter in greater detail. Tt is heyed that they will be of
some intcrest to ~thers besides the draughtsmen and designers for whom
they were primarcily pruoparcd.

Cur thanks arc duc te the rersonncl ot the o, 1,005, and 1, 1.0.8,
srganisaticns, the Halstoad Rigploitaticon vontre, the Naval Intelligence
suthoritics, m.l.{10) var Officc, the U.S.Naval  ttache and many cthers
who gave ug information and faciliticvs which greatly assisted us in eur
task.

Fert Halsteo,
HreSoevencaks, Kunt.
ist Pebrunry, 19t
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In this report, grenades arc classified according to their
means of projcction, I[or convenience, the types of grenade
desceribed in Parts 1 - 5 are presented in the following oravre=-

High Explosive
anti Tanlk
Smoke
Pyrotechnic
Miscellaneous

rart 6, dealing with the Panzerfaust tyoe of weapon which

had a vrcoocminantly anti-tank role, 1g develoned in historical
sequence .

P.RT 1 - DR Y

(1) Genoral

In the ecarly part of the waor, desiqsn development was
crganiscd to mcct tacticel reouiroments, but from 1944 onwards
these becane subordinate to supply tuie bransport problems. In
gunural, thoere scomed to be a lack of ceuntral dirccction of
grunade design and little liadson boetweoen acsignors. This,
togcther with the supply peoblon, probably accounts for the very
large numbces of storcs which have beenn producca, Loew of which
can be classificd as standarda ficld cquipments,

-

. singlce problom was Leoguently given to dilffcerent firns
for solutiocn, znd this lcu to conslderable vaviation in similar
types of storos.

.. remarkable foeoture wae the stowst time iaterval between the
stating cof a roguircament ane the lesu. of the storc to ficld
formations. ..lturations to the aesipe. woerce not, however, un-
comuonl af'tur triale hou boun carvico cut i battlo.
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(2) anti-rPersonnel Grenades

(a) lland_Grenades,

o e o S

Most grenades had thin bodies and their effeect depended
on blast. AS the need for increased lethality became
cbvious, fragmentation sleeves,;,both plain and segmented,
were introduced. These were alleged to give a radius
of lethality of 100 metres, but the German criterion
of iethality is not known., There has been little
evidence of over-fragmentation.

’

Materials

ALcecording to availability and the manufacturer, the
following materials have been used for explosive
centainers s-

Mild Steel

Tinned prlate

Plastic Materials

Light Alloys

Nipolit. .

Initiation

The general form of initiation was by means of a pull
friction igniter and a detonator for the main filling.
Later, pcllets were introduced, as supply difficulties
¢nforced the dilution of the usual TNT £1lling.

(b) Rifle CGrenades

fiethod of prcgection

o Fiflea cup dischaspges was prelocred.  The grenades
were pro-rifled, wind in £1i_ht were spin stabiliscd.
Creot difficulty wae cxporicnced in obtaining stability
at high anglcs of projsction.

Metoriols

Lealn according to avallability, plastics, stecel and
light alloys wcre uscu. Local shortagcs of materials
lea to the improviscd usc of wood and sometimes

2ONCTCTLC o )

Developmerntt

Design action was diiectea to improving lethality and
perforionce,  German riflc grenades ranged further
thailr the British, but theyv curvicd a smaller “pay lcad'l

crcat attention was paia to car*tricage design to
incrvasc the effcetive rconge o1 1ule and pistol
greiadess  Many occidents were ouscd by troops using
non~-intcrchangeable stores. i connection with thisg
the following tronslation  ou o Gernan instruction to
uscir's 1s worth noting:-

(1) #mach typc of vifle grencae is to be propelled
only by the cppropriate blank cartridge.
Other typcs of bulletteu rlani will net bo
usca, as this moy lecad to prumaturcvs on
dischaorge., (Riflc Greunades arc packed singly
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in cartons, and the appropriate blank
cartridge is attached by a paper strip),
2) Rif'le grenades arm on discharge., It is there-

¥ fore forbidden to touch or 1ift a blind as this
may cause detonation,
) ‘ (3) Rifle grenades can therefore only be considered
: safe to handle if they are still in theilr
: original cartons, dnd even then they should be
treated with the respect due to all unfamiliar
’ ammunition.

Design action was initiated to evolve a centrally
channelled grenade (for a 5 cm, discharger cup) in
order to eliminate the need of special cartridges. a

; standard 7.92 mm. round was to pass through a.diaphrogm
of self-sealing rubber stretchcd across the base of the
tail unit. The diaphragm was secured 1o the body by
a pin catch which disengaged under air pressure after

i leaving the discharger, so that the diaphragm was

discarded. The grenade was to be side fuzed.

e o A

Work on rocket-assistecd rifle grenades had becn
started; but only rough sketches were found for one
design, that was for a projcctile L7 cm. long and of
7 kgm. weight,

(3)Anti-Tank Grenades

.

(a) liand Grenades

Experiments weire carricd out with the object of
producing a shaped chorge stick grenwde, The conclusion reached
was that 300 gu. of 0D</Tu, with a 1 mm. stcel coile of 60 degrecs
angle and 50 mn. stond-off, would give the reguired penctration
of 100 mm. .. greatv deal of work was done to defcat the possible
usts by us, of & magnctic prehade. ..o paste; Zimmerit, (Chemische
woerke Ziamcer .G .RBorlin) Lor applicition to tonk armour wes
issued. [T had the composition -

‘ Polyvinyl 25 pcr cent
Wood Tibre 10 per cout
Harium Sulphate Lo per ccit
Zinc Sulphidc 10 per cont
Ochrc 15 per cent

Some work was donce on magnetic grenades.

(b) Projected Grenades

pifle Grenodes

sotated grenodes with shepod charges were produccd
which roangced furthcr than the British ©in stakilizead
type, but with lowcr torget Jcrforaznce, Thoese
grenodes were suporscdew oy the recoillluss types.

necoilless (Penzorfrust) Typus

This wos 2 scerics of unirotatea, hollow chargce
vrojuctiles,  Develoument was dircetea to incrcasing

the strength of the lauvwncher tube so that Lt would be
- usceable for scveralle for scveral firings.

O carlicy models © zince cone was tirdica, but this goave

D00 poriormoncs ool velnlly againot siicting plotos,
The Tincl design to copear in battle woe alloyed 10
hove o 220 1ule penctration at normal incidoencc.
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For usu at high cngles in the anti-personnel role, a
frogmentation ring was envisaged,

(L) Smoke Greunades

Hand Grenades

Development was directed towards producing a larger, denser
and more persistent smoke cloud, The requirement for satisfactory
performance at low temperature and low relative humidity led to
the use of titanium chloride, containing 25 per cent silicon
tetrachloride with a 27 per cent calcium chloride solution.

White phosphorus was not used in any German smoke Btore as it
was considered too dangerous to handle during manufacture.

Glass containers were often used for smoke grenades.

(5) Miscellaneous

Among the large numbers of special grenades producea for
usc with Signal Pistols were - :

Small anti-pcrsonnel H.D. grcnades.

smoke grenades

Illuminating grenales (including onc type which was used in
an attcempt to dazzle night fighters)

Propaganda grenades

Signel grenades (with a potassium nitrate base)

The illuminating and signal grenades were generally of
lower candle power than the Britishe, Some difficulty was
cxperienced in producing efficient colouring mattcr.
Capturcd 1lI.E, grenades werce gencrally only used locally for
booby traps,.

(€) Sxplosive Fillings

gummary

German grcenade f£illing itechnique was based on the
"melt pouring' process, although gre-presscd charges
vere extensively used, Stemning was considercd un-
salc,

Safcty prccauticns were of very low standard judgea
by Tiritish practice,

Supply daifficultics c¢nicrced the use of non-cxplosive
dilucnts with 1..0.  In 1944, commen salt up to 50
pur ccut and "scheldl-mohl" stone powder werc uscd as
dilucnts. Owing to shertages; a grecat dcal of breaking-
o m and recovery of 1. .7, from unwantcd storcs was
undertakon,

iiontain wax wos adoptced as a stabilising acgent with
vAplesives of low B, of I,

Tynes of H,L,uscd in grencdos

The generol range uscd showed nothiang unusual,; oxcept
for the intrcduction of Nipolit,

Lhelt loading wos olmost cexclusively employced for small
storcy Ellliﬂg with pre-proesscd biscults was tho
olterncative .

“

Teir, 4. mixturc w1tn.ammun1tlon nitrotce and somecitimes
Aluainivm pevracry i DK/Lﬁr and ﬁﬂ“u/wﬁx £illings weree
commonly uscd, Supjly diificultius luG to ruscoich
for ma introduction cf suitablc dilucnts and
cubstitutes for T,1.7T, These included s-
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ilcthylamine nitrate - mixed with sodium nitrate
Trinitrodichlorobcnzol

Jinitrobenzol substitutce for T.N.T. in amctols

—

Hexal = 75 per cent hexoguny 25 per cent aluminium
DINA

Bthylene diamine dinitrate
Dinitronopthaloene
Dinitrophenylamine

Hexeni trodiphenylamine

Towerds the latter cnd of the war, up to 60 pcr cent
comnon salt was frequently uscd, cspeeially in
aluminced cxplosives.

Filling Factory tcchniguc

Prc-formed chargues, prcsscd hydroulically, were often
fittcd into grencacs. Such fillings proved loose and
were not always satisfoctory.

With smallcr storcs, cavitics werce often drillcd into

th¢ solidificd H.E.fillings.

& typical Pilling Factory had the following shops under
onc roofs- cmpty cusing storc; pre-hcating room (for
shclls), melt-mixing roomy pouring room, cooling tunncls;,
drilling bays and finishing room.

Small stirrcrs were often inscrted in pouring buc.ets

to agitatc the melt while it cooled to the lowest
practicoble temperaturce Lfor pouring.

Composition of German galnes

Pour types of geinc werce uscd in Germoll groenandes e

Galng A B C(Large) ¢ ( small)
initiator 60/L0 lcad] 70/50 lend|lead azide/lecd|loend czide/load
azide/lead| azide/leod{styphnatce styphnatc
styphnote | styphnnte 0,41 gin. 0.3 gm.
O.45 gm. 0.32 gm.
Detonating |Cyclonitc | Gyclonitce |PETN FLTN
gomposition|o.45 gm. O ltH m., Oe3H gm. 0.6 gm. |
—— _—— - g
hMoagozine Cyclonitc | Lowcrs— PLYN/Wax PETN/Nax
»illing 92 /K 8 cyclonite |33.8 gm. 16,8 gm.,
37,5 g, 92/iMX 8
30.0 g
Up_'L)UI': e
cyclonitce
92/xX &
21.0 gm,
. 2

Pcllets, whoere usco, wer. of PDTN/Wax and were of o
with British pcellets.

Gieell sizoe comporoed

petenotor

Yy,
R

QICL , WS

stoncara
prenedes wos the liolss gprengiopscl, which,
to the British No.3

dcto..h

very simil

or

o

vscd in 21l Gurmon vxplosive

In norfor-

JetonnLor,
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PART 2 - HAND GRENADES

o
N’

sunmary

Helte Grenades

Two main types of I.E. hand grenade, the eg: and the stick,
were -oroduced in large numbers. Several different marks and
modifications of each exist, As originally designed their
main effect depended on blast, but fragmentation sleeves were
issued later,

Anti-Tank (Grenades

Based on the hollow charge principle, anti~-tank grenades were
designed either for throwing against or placing on a tank.
Attachment to the target was achieved ty use of magnets or by
an achesive composi tion.,

" Smoke Grenades

The smoxe composition used was of e€ither the HCE or titanium
tetrachleride type.

Lgniters

Jor iniltiation, the Germans rclicd almost entircly on fricgien
igniters. Although modifications were made the basic design
remaincd unchanged, A table of tyoes of igniter, showing the
stores in which they were uscd and their salient featurcs, is
given belows -

(LIRS i Fl s vt T
Brennzunder o . . . ,
s s I cla Store in which used Remarks
wriction lgniter | PCL8Y © v : hemark
Bz 24 Ld sec. | HoE.Stick Grenede 24 #riction com-
!position in
, lead capsule,
Actuated by
wire loop,
B239 (wodified) L3 sec. |H.E.Stick Grenade 20k Aluminiem
capsule,
13259 for cgg- wge grenade 5% Fale blue
prenade Strike grenads - knox
bmoke grenade LI C Friction,
RYAITS) rmp CEe- Egg groenade <9 iSpring—loadcd
grenade i striker and
| cap. Royal
‘ bilue knet,
YR Smoke stick gronade ! Friction
NIXZ 59 Smoke stick grenade Prictinn
i Safcty fuzceignitery Snicke grenades Friction
Zdsachn Ang 29
Zdsachn Anz 39 Grey kno b
Friction,
L.Hethread,
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(2) sticlhandgranatc L3, (Stick grenade, H.E.,; 43 - carly model),

Dimensions

general

Initiation

(3) sticlhandgranate 24.

Total weight 1 1b. 6 oz,
Filling 7 0Z, TelNaeTe

The H.D. head, painted field grey, was permancntly
fixed to a solid wooden handle., The 1gniter.
screwed into the top of the Helio head which cculd

be fittcd with thc smooth or scgmented fragmentation
slceve,

ReZe 39 for cgg-grenade, or B.Z.40 with a No.8
detonator, .

(stick grcnade, HeE.24).

Dimcensions

Genceral

pMechanical
fecatures

Initiation

Packing

Advantogces

UscC

Overall lcngth 1 ft, 2 in,
Length of head L é,in.
Dia, of head 2 % in,
Length of handlce 10 in, :
weight 1 ib, 2 0z,

Weight of f£illing 6 0Z.

Bffcetive rangc:
of fragmcentation
of blast
Throwing rangc

10~15H yards
6~7 yards
about 32 yards. .

This offcnsive grenade, similar to the St.H.24 of
Jorld war I, consistcd of a cylindrical body of
thin gauge stccl, containing a bursting charge.

It was fitted with a wooden handlc which containcd
o friction type igniter, opcrated by a pull cord,

A smooth oy scguentoed fragmentation slecve could be
fitted,

The bursting charge of loose T.N.T. was cncloscd in
a waxcd-paper container, and was filled into a steel
cylindcer. A stcecl adapter, internally threcaded,
fitted over the cylinder to receive a hollow, brccch
handlc, which ncuscd the igniter asscembly. The
holdcr was throeoded intceenally to receive the brass
bush on the ignitcr, This assembly was rctaincd by
stecl and millboard washers, and was athtached 1o a
spring by a rivcet which was carricd under the cap.

Initiation was Ly a friction lgniter, Brennzunder 2L

- ? A
(BoZ.2L) and a ho.8 detonator, The cetonator was a
push fit in the lgniter asscilbily.

The head, handle and lgnitcr assembly were sucparately
vacked,.

The only advantage this grounade had over similor
British types was its slightly grcater throwing rangc,

The grenade was usced mainly for trainis in the
later stages of the war,
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() gticlhandaeranate 39 (Stick grenade, HeE. 39).

pimcensions Overall length 1 ft.e 4 in,
Weight 1 1lb. 6 oz,
Weight of filling 7 oz,
Effcctive rangc of burst 16 yards

Throwing raongec about 25 yards.
General This grenade was very similar to the St.Hdgr.24.

The main differences between the '24' and '39!
stick grenades wercs -

(1) The head of the 39 type was of 2 mm, (0.08)
stecl,

(11) The igniter cord was attached direcctly tc the
cap and not to a ring as in thc 24 type.

(5) sticlhandgranate 43 (Stick grenade, HJE.43 - latc model).

Limensions Total weight ) 1 1b. 6 oz,
Filling 7 0oz, T.N.T.

general The les. head, painted ycllow and ficld grecy, was
screwed on to a sclid wooden handlce. The ignd ter
gcerowed iuto the top cf the [l.i. hoad. The grenade

could be fitted with a smooth or scgmented frag-
nentation sleceve,.

Tunitiction The inditiation gystenm consisted 200 on ignitor,
Bz. fur cihdgr 39 or BZ.L0, aad o acad dugonetor

Lo ) eainflgri coidl te Lo (C“rl‘t.;u.i). Lo iteme s ).
Claensione P lliiy Y ey Tellel,
Jesnweeal The gronade consiste scimusly o1 the HWE. heod T '

the gticli gronwde fitted with a smooth »r sogmented
type U3 (later moacl) fraguentation slocve.

taltiatinn sihdgr 39 aad detonator Jo.d.

(/) sticlhanecgranote~Nipelit (otick grenado-lipolit)

Sl aedions welpght 19 oz,

reneral This gronadae, coaposcd wiitircly of high cxplogive,

vao of the "Hidcusive! tyuve and presumably was
introduccd as o rusult of the shortage of mectal
and Tealed

onlpn doctures Phe oo lindrdico b hweod ¢f nipolit hoad o nipolit

Ne.eile wrdiven iate it, The bese of thuis hondle
Wak ou lincirenseo dloawtor, and vos ardllod to take
the actonntiasg conppesitlien and ail cgg~type i iitor
(vdth o lay ) Pitted with o heragonal nut. Tho

- S . . L D R . et (RN . PR -
Locddtee wos wenoeed 1 the niooliv Ly wecans of a
tnceae b stecd aollne glth o Tlange, wihdeh oo
Pro e dae bveo U dne g o oondoelit washer, forcod

o clbee Losertion of the soteiniioe onollar,

[
(]
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monufacturc Fabrication or the grenade was simolce, and
asscinbly guick, machiniug operations wverc

greatly rcduced in nunmber by the usc of Nipolit,
The only f£illing oporations werc conccrncd with

g the dctonating and delay compositions.,

:. (8) Behclfs Sticlhandgranatc Beton-I. (Stick grenade, coneretc,I)

. Dimensions Overall lcngth 14 in,
Length of ccenercte head L in.
Diamcter of concrctce head 2 Fin,

Thickness of concrcte casing -in,
Total weight 1 1be 4 cz, to
' 1 lbc ll CZe
Filling Stnd. 100 gm.
charge TeN.T.
(3% 074 )

[ ¥

General This grenade apocoered in North Africa, and was
crobably of local manufacturc only.

Design features The grenade consistud of a rough wooden handlce,
to thce ¢nd of which was sccurcd, by twc strands
of thick wirc, a 100 gm. charge, which was
surrouidced by a coarsc concrctc casing, about

% in. thick. The charge, a normal "tarrcl
demolition onc, was threaded, and the nermal
stick grcecnade friction ignitor was uscd. The

handlce was grooved to take the cxtension cord,
and had a suwall cut-out portion in the basc to
take the pull-ring. ‘

Initiation Tenitor LeZe b SE oand a Mo.8 detonator.
(9) o lfs flanderianto=liole.  (Sticl grenade - wood)

The ciupty asscebly or thins "offcnsive™ tyone gronodc vas
made entircely of wood.

Limensions Totoldl weleht 15 oze ooprox,
Cvurall longzth 15 1in,
Lergrth of hoenod Ooodn,
Diametor ol hoad 2F di
delosht o cxplosive HO gme.

Design featurcs Socylinadceunl turined woow head wos throeoded
internally for o sbort disto.oce to pcocive o
WOoOd hanile, The hood voo bercw out to o tlcepth

of acarly Y daches cae coatodlned holt o "orelld

charge! {(leoe o dd o L 0 e stuadora domctition
clin®ge ), rarw the wowma? Lo Gpac. wos towoi up

DY oorourilt WoCtun ui, e hesdle was beped
througzhout Lto Lo oth o yvuig clogee ot The cud
Ly o plaiaometol e
mmiticticn The domitor syevewm coneliagton of o satcty fusc

lgndter cnd a doetorater asconbly contudlning a

. Ly s leiwth o0 soarety fuge to gilve o aclay of
L;-} BCCCnUs, The osueinbly vas Lawowil as the
"Sprenghiopse Inttuacre 28Y S AT cstension cord

L]
vassed through the lensth of the hwndle to a
Sull—-off hoob under the moetol con,

L

Piiling 50 e {12 cwe), TJH.T.
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110)  geballte Ladungen (Dundle chorgus)

Theoe chorees conslstud of six stick groenade hewds,
i thout doetonntors, firmly bcud rounda o contral gronade which

ceted os o orimere,. They were ugscd by asscult cuginceer troops in
~ttacking fortifications,; obutacles and AJFP.Vs. The maximun
distance to which a chowvge could be thrown was stoted to be 12
metres (approx. 4O dt. ). S a protuction asoinst the ingress of
wiclsture, it was reccuiended that the dctonator sockets in tho
grunode heado bue coveroed over, The efrcect of the charge was duc

resunably, to blast,; as therc was very little amctal in tho asscmbly.
The wothod of usc asainst toudes is obscurce, but they would scem to
be of merce use against the tirocks and bogies than agoinst the crow,
There was wenticn in German iustructions that an impact fuzc was
uscd to vncocurce detonation in actual contact with & tonk, No
details of the fuze arc, hcowoever, available. '

(11) "ghaving Stick" grenade (I & II)

Limensions Overall length (1) 3 g in.
Overall length (I1) , L in.
hiax. diametor 2 in.
Igniter "~ B4E (bluc cap)
Delay boFitie y
geuneral The body of this type ol grenade cousisted of a

thin, rollow ainted aluminium cylinder, with the
standard vy igniter scrcewed into the tep.

Ry substituting the H.s. fur Bihdor Lor & DeZ.35
rrcesure Loniitbter, Ul assceinbly coula be uscd as

a tochy trav.

(12  aihandpranatc 39 (w0 srenadc, ilekhie39)

pluensions Total weleht : 8 oz. (Lmatol £illcd)
or 10 oz. (TNT fillcd).

Pilling amatol it PelieTe
Ly oz, amatol
7 6 0z. TolleTe
eierel The cog=-shopua metal Lody was painted £icld srecy,
and air ionitor scooved in a2t once end, The

grenade coula be Litted with a special
froagnentetion jaclket.

Tultiation The ignition systom was Igniter BZ. flUr wihdgr.
A9 and doetenator io,8.

ooogrenade, 39, practice).

(13) sitanwrrenate 39 Uk (5

saucinsions Overall lensth 3 1.
. o hiun diane ber 2 1in.
Woloht 12 oz,
Ieniter DeZ4e Tur gihder.
Lelay L4 sce,
Colour Body - bhlack
Ignitecr - hluc cap.
Croni, ool The o wociieie s Ldentienl rith the Hewe Ve sinig
cacut Stot It owen Iillea with oo Yasootting®
clhuaroo, e Sewediaa Lend ter was uscd,



] L

(14) Kleine pihandgranato-pipolit (Sinil opg gronade - Nisolit)

rvimensions welght of Nipolit body 25L0 il
General The 1gulter and anchor were very similar to those

used with the Nipolit stick grenade., o hexagonal
nuat was fitted, but there was iuncoryorated a
"buttert'ly" type nut, tne ends of which were
turned downl over the grenade body. The central
T~ body of the main grenade body was made of ilipolit.

15) Gross rihandgranate-Niovolit (Large cgg grenade-pipolic

) Pecdivoined o pestiny (i) —— - (]

pimensions Weight of Nipolit 500 gm.

General Lssentially the samc as the small Nipolit egg-
grenade, this version was of larger diamcter.

The grenade incorporated a greater amount of
Nipolit and of rkTi/wex thail the smaller type.

(16) splittermantcl (Fragmentation jackct)

Dimensions Thic.incss ol metul Juckcet 3/32 i,
Guncral ketal fragucntation jaciets, produccd fowr £illing

to the standocd H.m. Cog proenade 39 were made in
two icdentical holves., Two cvars were woleod to
cach half of the Juc ot foo qguichk asscudly to the
Lreniaac, il oned stiow whicn took Jbout a4 guoriter

Turi.
i SN \ LA . . FE e N e . 4
JOCLtSs oo BSullclbow Lu o w Lo te.l of Yo [ ARSNT URURVN o

4

¢
~ Jp .. - " N 1 2 . N _»?_ = T ] ""l
cach cuvonroxine.toely 5 1ile » Flii., gl Lacol
coiwit

L..<
ions,

(17)  Booby treps wad cdipteiions

LJhile oo suv oot ool ooby Trayus dv fuwlly decli osith
i arothes panralet, mention oo woll boe e, hoeroe ol 0 o
moechoinlsms Lmosovisca Lron pLloit Ao b

' vopbenade DY, Uitueu wlth thoe

BN R I F -
e stanalya Hemaee o
RARS

stouwcGit. G D20 ignitee, ¢p colourca biuoe, (uaid therceiore off coticdly
convoutionel appearance; was ol telr uscw .8 o booby tin,..  The
igniter fuictionvd instantencously by coeoson off the fuet th .t Lle
sme.ll stceed tubey, contrining the aeliy, wiis unscrowea from tho

main body oi the igniter, This opcrction could be doiw cooily with
two polrs of plicrs. The Tlosh fron the matelh conpositl on
initistod the actoncator immeddiaotely, tiie firdictics. wive L tho
ignites wis pulled.

Cosus lso occurr.a vwhoeie the stoaw .o Ll el tUe WS

fittew with o b1l cop colouveu roe.e  Yhis i 6d e ~ve 0 dely
cl’ 1 8LCOLU.

USe WoB alde oo off tie poltloh odio.oY {(oacdite )
ciasy .85 0 booby troip by pumoviay

vy
s

e Tire coeup Spolay Cicnt the

[

Fo.2L7Y Tuze.

Lo wopturea Buitlish dol7v
LO ol 01 N DO Gy

; I PR
IR RS PV LR VIRV

T the nowth .iwilcrir ¢t
e GG Werw WEHew b il Lyow

s N
Ged 1lic: s thie coutee 0t cow liosertis L TOLL L UL .
v e 8Ol TR v Y U L. UL : . T
T TLoLeallow, S W N PO VI satt  be UL L il Huieti /‘_,-; Pile Ll
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(18) ethods of carrying grenades

Stick grenados were originally constructed with carry-
ing hooks on the side of the hoad, so that they could cnsily be
carricd on the helt, o proctice which was-discontinucd after
1933,

Duriug the war, grenades, detonators and igniters were
packcd in mctal amnmunition cascus, each usurlly holding about 15
scts, On the moarch or in action they were carried either in
these boxes, o in sandbags, The individual issue; usually 2 per
man, were plocceayhead uppermost, either in the belt or the jock
boots.

Troops on poatrol woere cquipped with a specinls grenade
carrying Jrcket, presuncbly similar to our Mjungle jackets" uscd
in the Por Ecst campoign., Made of o heavy, dark cloth, it fitted
over the tuniec, rathcr like o slceveless pullover. In it werce
10 pocketsy 5 in front, 5 bchind, in which hand grenades could bc
plcaced,; heod downweords. Thuese were all ccceessible to the wecarer,
and it wos said thot an even distribution of weight was obteincd.

(19) Wognetic ocuti-tonk gronode

Dimensions Totel weight 7 1b.11l oz.
’Milling 3 1b. 5 oz. RDX/TWT" 50/50 of
density 1.67
Exploder PETN/Wax, 90/10, of dcnsity 1.58
Penctraticn 110 mm,I1IT 80 howmo platc or

20 in,cencrete

(Thore wos oooserdes of thisc type of grenoade of weights 2,3,5,8
and 10 kem. )

Leslgn botnlls  Desipgied on the hollow chorge principle, the
covity lince off the gronnde wos o 60 degrec conc,
mode from 17 mm. mdild stecel plate,

Throe perm:nent hersc-shoe megnets of an Llnico
tyose nlloy (VDHL.B5LO) provided the means of ndhusion
te o thrsct, My wers beltea to the underside

off o plagtic broc=-plate,  The mogliwt asscmblice
vere boltod butlween the peolc pleces by broass belts
vhich woere poctly vrecesscd into grooves in the
mosietse  The oele piccus of the magiicts woere

ccld shoped frow deca muild stecel bor of sccection 3

5 oclie 2 2 an.  The actlag curfnces were grouid,
probably ~iter ~Swoumbly to the base plitos,

Indtinitieon BZ.20 with fo,d Loetonctor.
(20) Ponze, hend bine, (Holleow chorges anti-tnnk, sticky groncde)
grammes Pounds

wilehts Hebaocont-iics ad caploder nousing 77 0.17
Teniter ~wpto, 37 0.08
chirge lincw 66 0.1
Cover “ilee hurile 1S 0,0
Sticky prd holucr ond pod 18 0.0
Sdoptiayg sdne i0 0,02
Troooit olue 5 Cl.01
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Design Detedls

—1%m

The grenade was painted olive groecen to the roaw
of camnclurc on the cylindrical portion (supgort-
ing conc), and whitc forw:rd of it., Stencillcd
on thc H.E,conteincr wos “Eif 42%, and on the
trensit plug "L2 f£if S,

“he H.E.container was cold drown from low crrbon
mild stcul strip, aprroximatcly 0.5 mn. thick;
the V,D.H, varied from 193 to 127. A cannclurce
formed in the cylindrienl weoll, 15 mm. from the
forword cna, actud as o scating for the conce.

The cxploder housing was cold pressed from dcad
mild stecl strip, aporoximatcely l.5 mm. thick;
V.D.H., figurc 202, It wos crimped into the roear
of the contolincr and screw threcdcd oxternally
for attochment of the igniter adopter.

The igniter adnpter was cold drown from mild stecl
strip 1.5 mm, thick; V.D,H. vnluc veoriced firom 209
-133%. It was screw threoaded ot the »onre enda to
accommodnts the igniter. :

The charge lincer wns cola drawn from dend mild
stcel strip, 1.5 mm. thick; V.D.H, £fig.193 to 143,
The cexterior surface of the lincr was machined
and the wall thickness decrcascd rogularly from
1.5 mm. ot the mouth (or basc) to ap_ roximately
0.5 mm, at thc apcx. The includced onglce was 32
dcorces. 8 cqually sprocd holcs, 15 mm, dine,
were drillcd through the ©longo

Thce sticky pad holder g o cold pressing from
dead mila strip, 0.25 mu. thick; V,D.MH,vericcd from
165 to 117,

The adapting ring was celd pressced freon dead mild
steel stripy 0,25 nui. thicks *hb V.D,H. varica
from 159 to 113. “he sticky poad holder wos
fostened to its Leorverd fiange by o nv*mpod over

cecollar moac from deoaiuilld steeld sghrip, and this
2

mode @ push it into the foryrore cylindricnl und
oft thc H.... cont:inu;, wheire 1t holo +bg chrrgu
lincr in Jo ition on its cannclurec sonting,  The
H.BE. conteince wos indentod into tihe ;*4q1 in 6
pPlaces o sucure 1t in poeitbion,

The 1id, crrerying o hondic. .o Q:QuQuQ from low
corbon milu utbul SLrips C.<2l sac. Srdel, and its

vimensions

V.D.H. figurc varicd feo. 1ov 5o 117, i* Vins
mde o push £it over v wiiced wod poldoer
(1) Buchescehndarroncte bi.ge (n) .1,
Overall length (incl enp) Y34 AN
Body longth G177 in.
Body din, 2,32 in.
Meeln lensth 1,35 in.
Neck dio, Gebh iin,
vieight (ns prcked) 18,55 oz
111 1inx G om., N1k ToN. Do
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Gunornl The gronode hoa o prey finish, with o bright
ycllow band 10 nm., wide round top of body.

gteneilling ¢~ BHD GR Mu2 (n)
R 7 L2
vor Gehrauch
Sprengkoapsel Nr. 8
Einsctzen

The store was packed 15 to a wooden box, with
dctonators No.8 and 15 pull igniters BZ2h,

Design Peatures The body of this grenade, of Norwcglon origin,
consisted of a light mectal crnistery closcd nt
both ends. Thc upper closing disc carrica o centrol
tubc leading te the bottom of the bodye. This tube,
thrcaded internally for o short distance at obout
2/3% of its length from the top, acted as the
detonator and ignitecr holder. A short tubulor
mctal nceck surrounded the top of the tube, the
nceck being closcd in transit by a push-on mctal
cap. Thce grenade was packed with o loop of string,
cnding in a woodcn button, lying looscly in tle
internal tubc., Inside the body was 2o locsc coil
(5% turns) of L im, dia. lcad alloy rod, decply
notched at cvery 10 mm. on thc outside of the
turn, to give approximatcly 88 fragments.

arming To amn, the pull-off cap and button with sturings
Were roemoved Sna a Nol.8 detonator inscrted into
the tube, moutin cid uppermost, ..i1 ignitor,Bz.24
was loopud to the cna of the string and scrowced
into the tube, and thoe push-oun cap replaced if the
pgrcuade was not required for immediate use,  Bofloro
throwiiw the woca button woas sharply pullced.

(22) Disc grenade

)

Dimcnsions Diamncter | 3=5/16 i
Thickiicss 17/32 in.

Ggeneral The gronnde was moade Lrom a Nipolit disc drillced
to receive an iconiter and detonator.

Initiction B.Z.&. 39 (Bluc kinob)
No.O detonatoir..

(23) Yidpollth eyliunacr hand rrencac with fracmentation sloovy

. . . . A
sinmensions Total weleht 15 oz, 107z dr.

(24) Panzowwurfmine 1(L) (licllow charse, anti-tank grenade)

Jincensions PYotal welght 511b.
M1ling 10pcze, cost 2X/TNT
sxnloder 2% oz. PLTN/az (6 pellets)
renetration 8¢ nnl, at nowmal.

U Io I call} The grouace hoa o yellow polnted,; pear=-ghaod body

wvith steneilling ik 1(L)"

peslyn Detnils ne orcivoc had 2 hollow houele which contoin.d

817 PLull/ e poellets, o thic baaale wewre Founr
fovric finoe attachea to woiuny wetol »ibs which
- . » B T - - 5 .

Jowe povrined by ooactol ey The gpoinde S

ot vhirowring wvhen the oprurg, 2ibo wele rulelSew
o the cop,

Toitition. Tl oy st dmpoct fuze,
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(25)  Pangerhendmine 8.8.(Hollow charge, sticky grenade ).

‘ Dimcnsions Total weight 143 oz,
) Pilling 74 oz, cast RDX/TNT,50/50,
R ) Exvloder Preussscd PETN/Wax 90/10 pcllet.
Penetration 125 1. IT80 homo.plate,
ugeneral The grenade was cone shaped and painted field grey.
R The adhesive basce was protected in transit by a '
. tinned plate cover, and the fuxe hole at the apex

of the cone by a black plasivic transit plug.

; Design Dotails  The hollow charge cavity was in the form of &

‘ truncatcd cone, which had an internal angle of
32 dcgrees, The lincy tapered from 3 mm. at the
mouth to 1 mm. at the apcex,
The mouth of the greunde was closed by a thin
stecl cap to which weg rivetted a felt pad improg-

, nated with an adhesive. 7This adhesive consisted

it gsscntially of a mincrel o0il/polyisobutylenc compo--

: sition. usccidental acdhesion was prevented by a

' thin stecl pull-off lid.

Initiation Lgg-groenade friction igniter (43 scc.delay)or

impact fuze,

(20) ranzerhandmine $.8. (llollow churge, sticky grenado-hand
thrown)

ool This grenade woes gindlel to the "hand-placed
prenoadce, but hao an alternative "impact fuze' so
that the grencae coula bo thrown. A linen streamer
ared the fuze cad kept the crenade pointed in the
correct dircction.

)
o
G

e
?

(27) licbelhandgranate 39-1940 type (Stick, smoke grenade)

Llwmensions Total weight obout 1 1b, 10 oz.  verage
Typc of Filling  LCE/AL, 80/20, ’
Welchit of £113ing 11 oz,

ealrod The head, which was painted (ield grey, had a
white dinterrupted band and white stencilling, The
heau serewew on to a hwllow woceden handle which
containew a friction ignite... This was Drotecteq
by a closing cap.

faitvlation The prenade wasg 'Ltted with igonition tube Nolbg
irniter BZ.38, ouv ivniter 4. 39.

L) Hebelhaag, ranaie 09=194h1 type (Stick; oswoexe grenade)
cliensions rotal weight about 1 1b,10 cz. (average)
#illing 1% oz. HCB/2M L7/53.
dencral “he head, painted rield ;rey, had a white ,
interrupted band., "39" wac stencilled in white on
. the head which screvce on t0 a hollow wooden rhandle

containing the ignitci,.
linitiation vhe grenace was fittea wivh ignition tube N.lg
igniter Da,50, o BZ.5Y9,.
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(29) nobulhandgranate 39-1942 type, (stick, swoke groiaay )
Dirmensions rotal weight  about 1 1b 1y oz, (average)
1illing 15 2 oz, HCe/Zi. 57/L3.
Goacial The head, painted ficld grey, had a white

interruptecd band anae white stencilling "39 w', 1t
serewed on to a nollow woodoen handle which con-
tzined the igniter.

Initiation The grenade was fitted with 1gu1tlon tube W4, and
igniter BZ.36 or BZ.39.

(30)  Nebulhandgranatce 42 (Egg grcecnadc, smoke)

Limensions Total weight ¥ oz,
Weight of filling 6 to 6% oz. HCE/ZN.
Length 5 %1in. ap.orox.

Max., Diametcr 2 in. approx.

General The grenade had a metal body, was egg~shapced and
Palntcd ficld grey, with whitc stencilling
Nb.Eihgr L42'. Therc¢ were three holes in the
hollow top for smoke cmission, A pull igniter,
Zdschn Anz 29 or %9, screwed into the top of the
grenade.

(31) Blendk8rper 1 H and 2 H (Class smokc grenadc)

Dimcisions of
Blendkbrper 1 H Total weight 104 to 13 oz,
Type of filling =~ Titanium and Silicon tetra-
‘ chloride 77/23%.

Weight of f£illing ¢ to lg——ou.
Overall longth 54 to 6% in,
Diamctcr :2{ in. -

Dimcnsions of
Blundkoroer 2 1 Total weight 17 oz.
Type of filling Titaniwn and Silicon tetra-
chloride 77/23, and ccutral

Ctube contuining Calcium chilorido.
vicight of filling 9 Lfoz, with l%~oz. calciuwn chlopride

Groneral RBoth grenades wore desigaed for attacking 4.i0,Vs
anda pillboxces, and relica for tholr effoect on the
penctration of apcertures by thoe spmoko-produciiy
liguid,

The 2 1 wae o developmeat for use at low boopoi-
aturc @and low roelotive huamidity,

Dosign Dutalls  The gresade consisted of a moulded glass porls
shaped bulb, ana was acout ¥  in., in dia. (mazinoaw)
sitd Y 1, in heignt to the nceek where 1t flored
out to form u cullar, dpQPVxIMJ ely 1 in, high
by 1z in.dic, The 1ecek hac 2 corrugations which

. served 1o sccurc a scaling o lag,
The rulb weighed 150-160 i L 2bout 5 oz,
cnpty, ang hed a capocity i sbout 170 ce
(10 cu.in, ),

) vihern
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pesion petails An internal 1lance at the base of the necks

- (cont.) together with a white plastic washer, provided a
seatiny for a tesi-tube shapea central tube,
also of moulded pglass. The grenade was sealed
with 2 sulphur and cement pluge. Molten sulphur
was pourca in to cover the top of the inner tube.
The main portion of neck was then filled with a
"plaster of paris" cewment and finally covered with
a laycer ol sulphur.

The bult was filled with 250-270 gm. (9 oz.) of a
mixturc of titanium tetrachloride (72-77 per cent)
and silicon tetrachloride (28-30 per cent), whilst
the central tube countainea 36-40 gm, (about 1302, )
of a 27 per cent anucous solution of calcium
chloride.,

The 2 1 modoel produc.d a larger and denscr clovud
thann the 1 1, but ¢’ very short persistence.

In conditicns of low rclative humidity, performance
of 1 H was 1lilcly to boe poor.

The central tube ¢ calceilum chloride was probably
incorporatew to ifuprove poirlormance by providing
the water roouired for rewction, particularly in
conditions of low rolotiv. hwamidity. Likewisce the
silicon tetruchleride wae added to the titanium
tetirachloride to deiress ity freezing point. This
conlclusion wae borae cut b a statoement on the
lakbel that 2 M diw nouv Lrcczey and was vscable at
ten_eratures dewn to - Lo degrecs C.

Ct) Jobclianderanate L1 (Smoke pronooc)

Sl tslols Total wedght L lbve 2=
Type of Lillisyr Iulics GlL/AL, 80/20 11 cz.
19hde il 2N, 47/52 15% 0z.
19L2s e 2de B7/L3 15% oz,

coseription This grenude was the hwaw porticn of the Smoke,
Stick Grenade 39, reuwoveo Jreowm the stick and
fitted with a plastic adavt. . e take the Bz fir
Libdpr 39 ionltor opr sdsche w7 29 or 39, The
greinode was ritted with Lo Lonal donition lube
1014,

L) bracdwucfrranate (Incondiary proagao-Larsting)
Ldmengions Ledlght o Wipolit body L
Joedght of Thermait . R
Overall length e Lile
clametosr (larcest) Eaih Liia
oo bod This groeanade aoodcacce Lo be oo only incendiary

hand groncde i uge by the foall.

sLoa eoctures The externol bedy was Ceboicalow from Nipolit in
two pacts, Other itois woeoo conventionoal in
aceigpsn,

JShe manufacture of this crenade iiwvolved veory
Jittle complicatea tocling., The body could bo
Aouldacc, proessced o muoehiica, depenaiag upon the
i polit uscur the control tube and spocers Wordc
plaia cavdbouit sleeves; the incendiary pollets
could boe prosece cnd the stoecl anchor ana igniter

o Stltoriasio L teiing,.
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On pulling the "cgg-type'friction igniter, (which
had no delay), flash from thc composition ignited
the guickmatch, which in turn ignitcd the inccndiary
pcllets, when sufficicnt hcat was generatcd, the
thermite ignited., It is not knowm whether the
Nipolit body contributcd to the fire or whether

it burnt to detonation when burning pellets would
bc scattered.

(34) Lachrymatory grenadc

Dimensions

General
Description

Overall length 5 in.
Max. diameter 1% in.
Filling C.A.P.

Below the lid of the shect aluminium case was a
cylindrical holdcr, retained in position by four
indentations in the case to correspond with four
indentations in the¢ holder., This holder had a
screwed projection to take a friction igniter with
its L in., length of string and wire loop. A
dished z2luminium piccc below the holder containca
a small compressced charge of black powder, On
the upper side of this charge was a thin disc of
white powder. The main £filling consisted of ten
cylindrical pellets of a yellow compound; and onc
pellct of a white substance wrapped in cellophane,
The charpge was hcela between two dishced pieces. On
ignition, the grenouc gencrated a lachrymatory
vapour which ¢scapcd thuwough holes in the holder,
The 1lid was sccurcd to the container Dy a blue
colourcd picce of adhesive tade,
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PART 3, RIFLE GRENADES

(1) Summary

General

Very few examples of fin stabilised rifle grenades
fired from spigots were seen: most were designed for firing from
rifled cup dischargers. '

Stability

Grenades fired from the cup dischargers were in all
cases spin stabilised, and the driving bands, for which plastics
were widely used, were pre-engraved,

H,E. grenades

Although many modifications existed, the H.E., rifle
grenades were of the same basic design. The maximum range
achieved was 500 yards, but the explosive filling was only slightly
more than 1 oz. Some designs catered for alternative hand or rifle

use,.

Anti-~tank grenades

All anti-tank grenades of this class were based on
hollow charge design. It was thought that at low rates of spin
the performance would not be unduly degraded.

Cartridges

A large number of cartridges werc produced with the
object of increasing range. iost grcnades had a cartridge designed
particularly for that grenade and for none other, a policy which
led to many accidents.

(2) Schiessbechur fur F,G,42. (Discharger cup for rarachutist's
automatic rifle).

The 30 mm, (1.18 in.) rifled grenade discharger was
an attachment for the improved pattern of Parachutiste auvtomatic
rifle.

The discharger made use of the same riflcd barrel as
the standard discharger for the rifle, tut unlike the latter
which clamped on the rifle, 1t had an adaptor which was threaded
internally at the rear with the same squarce scction thread as the
compensator of the F.CG.4L2 rifle.

To £ix the dischurger to the ¥.G.42; the compensator
at the muzzle of the riflc was unscrewed wund renlaced by the
discharger,

‘ Wo special sights were discovercd, and no rceference
to the grenade discharger uppcared in the Official Handbook for
the weapon.
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(3) ©rropelling cartridges for German grenades

The following types of propelling cartridge w2re used

during the wWar:-

(a)
(t)
(e)

(d)

(e)

(f)
(g)
(h)

(1)

(3)

For the propaganda grenade (G.Kart fur G Propgr.),
crimped mouth, red cap annulus.

For the H,.. grenade (G.Kart fur G. sprgr),
crimped mouths early pattern; yellow cap annulus,

Por the H.E. grenade (G.Kart fur G.Sprgr), long neck
closed by a plug held in by coning the mouths
replaced (b) above, yellow cap annulus,

For the H.E. grenade (Treibpatr. fur G.Sprgr), closed
with a blue wooden bolt, being introduced as stocks
of (c) were used; blue wooden bullet,

For the H.&. grenade (long range), closed with a
yellow wooden bullet, to boost the grenade range
(from 250 to 500 yd. approx.), vellow wooden bullet,

For the small A.P. grenade (G.Kart fur G.Pzgr),
crimped mouths Dblack cap annulus,

For the large A.P. grenade (G. Treibpatr. fur. gr.
G. Pzgr), closed with a YWack wooden bullet,

For the small A,P. grenade (88.46), crimped mouth’
plain brass cap.

For the large A.P. grenade (AA.61), long neck closed
by a plug held in by coning the mouthy plain zinc
cap.

For the anti~tank rifle grenade (Treibpatrone 318),
mouth closed with plain wooden bullety plain wooden
builet,

(4) Gewehr Jprenggranate 30 (Cup discharger)

Dimensions

General

Initiation

(3 em. H.E., rifle grenade, type 1 of 6 types)

Total weight 9 oz.
Filling 1 oz. PETN/Wax
Range 275 yd.

Propelling cartridge 1 gm. cartridge closed by
coning the mouth on a small
waxed pellet.

The body was painted yellow, with a black nose,
and had a brown plastic pre-rifled base,
The grenade could also te used in the hand role,

The grenade wag fitted with Impact Fuze AZ 5071
or "All-ways" AZ 097, und incorporated a
mechanism for self-destruction after 11 sec.

For hand throwing, the perforated hagse was un-
screwed and the pul” fri~tion ignivwer usede.
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(5) 3 em, H.E. rifle prenade, type 2.

Dimensions Total weight 9 oz.
Pilling 1 oz, PETN/Wax
Range 275 yd,
Cartridge 1 gm, cartridge closed T, coning

the mouthh on a small waxed pellet.

Generai The body was painted yellow, with a black nose,
and it had a brown plastic pre-rifled base.
Designed for low angle fire, no self-destroying
mechanism was included,

Initiation The unperforated bhuse held an AZ.5071 impace fuzey
this could be unscrewed when using the grenade for
hand throwing with the 4} sec. delay pull friction
igniter.

(6) 3 c¢m, H.E, rifle prenade, type 3.

Dimenslons Total weight 9 oz.,
Filling ,1 oz. PETN/\iux
Range 275 yd.
Cartridge L gm, cartridge closed by coning

the mouth on & small waxed pellet.

Genera. The body was painted ye¢llow, the nose black, and the
brown piastic base vus pre-rifled.

Used as a4 riflc grenade only for low angle fire,
this grenade had o« fixed, non-perforuated tusc.

(7) 3 cm. HeE. rifle pgrenade, type L.

Dimensions Total weight 9 0z,
Filling 1l oz. PETN,
Range 275 yde, with o L gme

cartridge closed by coning thoe
mouth on a small waxed pellet,

OR 500 yards, with a 1.5 gm. cartridge
with « short yellow bullet,

General The grenade, which had « yc¢llow body, tlack nouoe
and brown plasgtic pre--riflcd base, was stenceliled
"ieitschuss'. It was firvd only at low anglen and
contained no self'-destroying mechanism, For hund
throwing, the unperforated base was unscrowed Lo
expose the friction igniter,

Initiation The grenade was fuzed AZ,5HO7L.

() 3 cms. H.E. rifie grenade, typc 5.

Dimensions Tctal weilght 9 oz,
Pilling 1 oz, rETN,
Rangc 275 yurds,with a 1 pm. cartiridae

closed by coning the mouth on a

: small waxed pellet,
OR 500 yuards, with a 1,5 gm., curt-
ridge with & short yelliow Tullet,
General Puze. AZ.5071, AZ 097 on later modifications

(The grenade was used with o rifle for low wuncle
fire only)
Initiation The grenade was fuzed AZ.HOTL or AZ.5097.



(9) 3 em. Hol, riflc prenade, type 6.
Dimensions Total weight 9 0z,
Filling 1l oz, PETN.
Range . 275 yards, with a 1 gm, cartridge
< closed by coning the mouth on a
small waxed pellet.
OR 500 yards, with a 1.5 gm. cart-
ridge with a short yellow bullct,
General The grenade could be used for high or low angle firc

since the "all-ways" fuze AZ.5097 was incorporated

in the design.

Design Detail

The steel of tnc body, which was of VDH 130, had the

compositions -
C Mn Si S P
0.17 O.43 0.07 0.027 0.071

A macro-ctceh of an
cavity wag probably £

axial section indicated that the

formed by hot piercing.,.

(10) sorenpgranate 3 cm, Ub. (3 cm. practice rifle grenade).
v )
T"he practicc grenade was designed for hand or rifle
uce, and was fired at high or low anglos. The hase nlug vas

removable.

The grunade wag Citted with a live igniter and delay
truin, wnd a "spotting" chuarge wmay have been incorporated,

_ The vody was of
ol brown pnlactic and the »lug,
bluack pluastic,

(11)
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Rrange
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the plastic into eight holcs round the circumference of the shank.
4t the base of the stem was a rifled band which corresponded with
the rifling in the discharger cup.

The stem was divided into two compartments by a
perforated septum, the lower containing the fuze, the upper the
gaine. In the septum was a small flash pellet, held in place by
a perforated screw plug.

The gainc consisted of a light alloy case into which
was inserted a light alloy "top hat" containing the igniferous
detonator, the space between being filled with what appcared to be
PETN wax. The galne was closed by a tissue paper disc and light
alloy washer over which the case was spun.

The gaine was surrounded by a cardboard tube, and at
elther end were two cardboard washers.

Fuze

A star shaped retaining spring with four prongs
fitted over a projection on the top of the striker body, und was
held in place by a burring of the projection over a washur on top
of the spring. The four prongs of the spring were bent downwards
into grooves in the striker body. Round the strikcer body was an
arming collar which had two grooves cut on the insidc. an oarmning
spring was compressed between a lip on the arming collar :nd a
gsccond collar at the bottom of the striker body, Around the
inside of the arming collar and receting on the striker hody wus a
stecl tape which acted aus an additionul safety device, und pro-
vented any possibility of the fuze being accidentally wrmoed vhen
screwing on the base plug.

The fuze was positioned by a stem on the Liase plug
fitting into a recess in the rcuar of the sgtriker body,

..ction of Puzc

On firing, the shock of dischurge caused the arining
slucve to set back against its spring. The four prongs of the
retaining spring werc thercfore forced out of the lower groove in
the arming slceve and engaged in the upper groove, rctaining the
arming slceve in its lowest position. This allowed the steol
tape to unwind and the striker was then frece to move forvoard on
impact.

The grenade appearcd to oo oulte safce in trunoit. ag
a trial showcd that o« blow of "6 ii. b, wus required to :uman the
fuzc,

Penctration

A trial with this grenacde ghowed thot it would
penetrate ut least 50 mm, of *homo" h..r+ urmour at 30 deprevs,
Jith some grenades, a tapcercd gte.! olug wos found protruding
from a hole in the armour plate.
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(12) Small, hollow charge anti-tank grenade for 3 cm, riflcd
discharger cup.

Dimensions Total weight 9 oz,
Filling 13 o0z., T.N.T. with PETN/wux
, exploder,
Range 110 yards
Penetration 40 mm, &t 30 degrees

Prop.cartridge crimped mouth cartridge.

General This grenade was constructed in two parts, the
head and the stem¢y the latter was of similar
construction to that of the Gross Gewehr Panzcr-
granate, Only 1light alloy stems have been
found so far.

The head screwed on to the stem with a fine rlght—
hand thread.

Design Detail

(a) Construction of Hcad - The head seemed to be made of
a seamless steel tube, with one of smaller diameter inserted in
the rear end for the screw thread.

The cone was 0f steel and the inside had marks
indicating that it had been made by pressing, although the exterior
showed machining marks. The apex was open.

Three small holes were drilled in the flange, proLably
for air escapes during filling with T.N.T. The ballistic cap was
pressed from steel, This cap and the cone were secured by a
rolled cannelure in the body and turnover of the fore end.

The thickness of the wall of the cone diminished
towards the apex. The interior angle was about 19.5 degrees,

The exploder, apparently of pink PETN wax, fitted into
a cavity in the main £illing of T.N.T,. No traces of any material
were found between the exploder and the T.N.T.

There was a small cavity in the surface of the
penthrite wax and a thick paper disc between the filling and the
gaine.

The T.N.T. was well consolidated and difficult to
remove,

(k) Construction of Stem - The stem was machined from
light alloy or alumimium and was very similar to that of the
larger grenade. It screwed over the male thread in the head.

The flash pellet, detonator, gaine and fuze seemed
identical with those in the larger grenade.

The fuze cavity varied in the size of bore. There
were also small variations about the needle hole,

The »ifling grooves were milled from a band left
proud neur the rear end of the stem, the remainder of which diad
not bear machine marks.

The base plug had a right- hand thread,

.

The Fuze

This scemed to he identical with that used with the
larger grenade,

The Propelling Cartridge

The 7.92 mm, cartridge with o copper couted steel
case was louded with 13.3 grains of ungraphited N.C,



Penetration

severul rounds were testeds -

Ranges 50 yards. Elevations L4 degrees

ingles  plate tilted tack at 30 degrees to normal,
rerforations about i in, by 3/8 in., were obtained on
a 38,5 mm. I.Te 70 platc A thicker plate was not
available.

some rounds left a "slug" of steel-in the hole.
small pits were made on a mild stcel plate one foot
behind the armour plate.

The grenades were stable in flight, and, after
sighting, there was no difficulty in hitting the
turgct.

(13) Gewechr Panzergranate 46 mm, (46 mm,, hollow charge rifle
grenade) .

Dimensions Totul weight 15 oz,
Weight of rfilling % o0z., cust RDX/TNT
Length 71 in,
Maxedic, .,/q in.
Penetration 90 mn, of I.7T. &80 p}dtc
Prop.curtridge Grimped mouth cartridg

Degerintion

The rust-=proofcd metul head, 46 mme diuce. , had o
biack digtance cap und rust-proofvd metal tail unit with o pre-
rifled band.

Desgipgn Detudl

The modn components were body, hellow-choarge Sincr,
impact cap, tuil tube, cust £illing of eyclonite/TNT (5H0/50),
galne and fuze, ith the cexception of the igniferdus cap and
gaine, ull mcetal componunts were of steoel.

The body was cylindrical ot the tep and conical ot
the vottom, and ended in a short cylindricanl neck which fitted

into the tuil tube. It wall thicknes. wos 0,035 inches, Thi
lower pi.rt of the conical portion wau reinforcced by an intoernal
glecve. oo deep cannclurce, approximately 4 inch from the top of

the btody, formed @ scating for the fiange off the hollow chiorpe
Lincr.

The lincr congisted of v coned slecve, 2.1 inchegs
in length, with o flange which turned into o cylinder for aporox.
1 inch fror 1te mouth. The cone openctd ot an inclused anpgle of
%6 degre s, wnd ity wall thicknese tovercd from 0.037 inchoes at
the mouth to 0.7P2 inchus at the ofhur and, The flange wos
plerced by wix Lquldlbtlnt holceo .

The impuct cap Suutbd on the pim of the liner and was
gucurcd vy lishtly turning in thce wmount of the body.

vhe tull tube wag cylindrical, approximuatcliy * inches
in length, and had o wall todcknecs of approximately 0.0L8 inches
wrxternolly at the rear ond 1t wog provicdoed with eight lands, cach

approximately 1.2 inches in Length. Tiu o tube woas gecured to tho
neck of the body under o wide conne.are, wnd srevented from
rotating ty cipght spot weldoe spacced nround the cannelure. e

rcar ond of the tube wag threaded internally and closcd by b
fuze housing.

The bursting chorse in the oronade body and Gell
tube concicted of w« cupt £illing of Cyclonite/TNT (50/50%,
woelghing 4 oz. 135 dr. o cuvity Tormed in the basgce accouimod:ibed
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the smulil gainc (Kl.2d1g.34 Np).

An inverted thin cteel cup with central Tlash hole
was inscrted between the gaine and fuze, ag a push £it in the tail
tube, so that the flat bottom bore firmly against the top of the
gaine and the surrounding H.E. filling. ~‘The cup was retained by
the bottom cone of the fuze asscmbly. :

Gaine, K1 Zdleg, 34 ND.

The gaince was contained in an inverted aluminium cup,
w1th o flash hole covered by a picce of gauzec in its Tbase,. The
main filling, of PETN/Wax (87/13), weighed approximately 3.7 dr.,
oand the initiator fillings of lcad azide and lead styphnate (70/30),
and PETN. wcighed 6.48 grains and 5.09 grains respectively.

Fuze

The fuze was of the "all-ways" typc and was held in
compression between the apices of two cones forming a holder,
It Wclghed 1l oz, 1 dr, :

The holder consisted of two steel cones, the lower of
whiuh was threaded externally for insertion in the tail of the
grenade, and internally to receive the mouth of the other cone.

The apex of the upper cone was provided with a flash hole.

The fuze consisted of an inertia pellet, n3edle,
arming collar, cap holder, creep spring and an igniferous cap.
A1) components except the cap were of steel,

he inertia pellet was cylindrical and formed with a
golid base shaped to fit in the apex of the lower cone, Exter-
nally, on one side, there was a key-way to engage a key on the
arming collar, anj a recess forming a notch to engage a flat
spring on the arming collar when the fuze was armed. The recesgsed
pellet was Tormed with a central spigot, in the base which was
bored to receive the striker and nrovide a guide for the creep
sprin . "he rim of the pellet had a -srd>jecting stop, and adjacent
to it, @ slot which gave a clearunce £HOr the stop pin on the cap
holder, when this had been turned to the urmed position, o avelid
the pin impeding the forward movement »f the inertia pellsi on
impan~t,

The arming colliar was o sliding £it over the inervie
pellet, and wus prevented from turning by an internal key which
engzg2d the key-way in the inertia pellet, The top of the coller
was slotted to engage the stop pin which protruded from the side OFf
the cap holder. A flat spring cut in the =side of the collar bore
against and projected beyond the top of the inertia pellet to hold
the collar in the safe position.

The cap holder was cylindriczal with a radiussed head.
It was bored centrally in three diameters to form two chambers
connected by a needle guilde. The small chumber in the head
housed the cap whilst the large chamber in the base accommodate:i
one end of the creep spring and the top »f *he spigot. The stop
pin projected from the side and was the mwin safety arrangement,

On assembly, 1t rested on the rim of the incrtia pellet, thereby
preventing relative movement of pellet and cap holder.

The spiral zrecp spring was hold in comprescion
between the inertia pellet and the cap holder, One end was turned
inwards and securcd in a radiul slot at the bottom of the rccess
in the incrtia pellet whilst the other was turned up and secured
in a boring in thc cuap holder, During assembly the spring was
tightened by two turns of the cap hoilder in a clockwise direction,
und nheld in this position by the stop pin engaging the slot in the
rim of the arming collar. The crecep spring was compressed and
the assembly wus secured firmly when the fuze cones were tightened.
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The igniferous cap consisted of a cup-shaped bruss
shell with a perforated buse closed on the inside by a tinfoil
disc, and onc grain of cap compogition. The mouth of the cup
was closed by a disc of tinfoil, None of the componénts was
varnishced, ) .

‘ The composition, as fojnd by analysis, consisted of
Mercury fulminate 10.2 per cent, Potassium chlorate 60.3 per cent,
Antimony sulphide 29.5 per ccnt.

The cap was inserted in the holder base first.

Action of Fuze

On acceleration, the arming collar sct back and was
held to the rcar by its spring which enguged in the notch on the
inertia pellet, thereby freecing the stop pin,. This allowed the
cap holder to be rotated anti-clockwisc under the action of the
creep spring. This rotational movement was limited by the pro-
jeeting stop on the incrtia pellcet which placed the stop pin in
linc with the slot adjacent to it.

Creep action was prevented by the creep spring.

On impact or graze¢, the inecrtia pellet compressed “he
crecp spring and carricd the ncedle on to the cap. Sideways
action of the cap holder carricd the cap on to the ncedle, the
flash from thc cap dctonated the gainc in the grenade.

Perforation off Armour

At short rangc, the grenade perforated 70 mm, of
IT. 80 homegencous plate in dircct normul attuck. At longer
ranges the thickness of plate perforated incrcasced towurds o
limit of 90 mm. (deduccd from stutic trial), A skirting plate
of 1 inch mild steecl, 11 inches in front of the armour, complotely
defeated the grenade.

(14) B.8. Gewehr Panzergranate 61 (€1 mm., hollow chuarge, anti-
tank rifle grenadce).

Dimcensions Total weight 1 1lb. 4 oz,
: Filling 3% oz,, Cast RDX/TNT
Range 220 yurds.
Prop.cartridge Cartridge mout:. coned on ito o

small woxed pellot,

General

The gronade woas similar in design to the 46 nm,
hollow churge rifle grenade, but had o lorger body, hollow charge
lincr and impact cap, and had o greater weight of oxplogive filling.
It was fircd from the 3 cm, rificd dischurger cup which could he
fitted to the 7.92 mm. Muiuscr rifio,.

Desipn details

The orenade differed from the 416 mm, typce mainly in
the foliowing particulurs, Tiie prenade weilghed aporoximately
1 1b. 4 o0z, und had an overal! Longth of approximately 9.45 inchos.
The maximum diuamcter of the Fody woo 2.42 inches,

The hollow chuarge Liner oponed ot an included anglic
of 3 dugreii, und wug provided with u fli.npge in which were cight
cguidistant holeus. The wmetu! taperced in thicknese from C,0R7
irchee at the mouth to U.020 inches at ity other ond.

vhe dmpuct cap seuted on the ©lange and oy on she
rim of thce lincr,
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"he burcsting charge congisted of a cast £1illing of

uyclonltc/TNT (50/50) and welighed 88 oz,
The tuil tube and fuze asscmbly was similar to that

of the L6 mm. grenadc,
Caine

The gaine was similar in dimensions to that of the
46 mm, grenade, but the body was made of steel and the filling
was retained bty a washer of tufnol type material instcad of
aluminium,

The main filling of PETN/Wax (90/10) weighed approx-
imately %.6 dr., and thc initiator fillings of lcad azide and
lead styphnate (75/25) and PETN. weighed 4.72 grains and 6,56 grains
respectively.

Perforation of Armour

At short range, the grenade porforated 100 mm, of
homogencous plate IT.80 in dircct normal attack, 1ncrea51ng to
approximatcly 125 mm. at longer ranges (as deduced from s tatic
trla_l u.)'

(15) Gewchr Blendgranute 42 - GWe wB.Gre42 (smoke, bursting
' grenade, 42),

Dimensions Total weight 1 1b. L "z,
Filling 100 cc. Titanium Tetrachloride
and burster.,
Range 110 - 165 yd.
Propelling short yellow wooden bullet.
cartridge

The grenade wag fired from the 3 cm, rifled dis-
charger cup, using a .5 gm. propelling cartridge, and was used
for plinding purposes in attack against A.F.Vs,

The grenade wus of dark green coiour, and on the head
was stencilled '"R' in white. The collar was stencilled 'G.Gr.L42"
in Whitcu

Negign Details

The grenade consisted of & hody with a £illing of
smoke composition, skirt, stem, rifled tase cap, self-destroying
delay arrangement, central tule containing an opening charge, fuze
mechanism and a detonator which formed part of the self-destroying
arrangement. The tody, skirt und stem were made of thin sheet
metal and were welded together.

(a) DRBudy (Fore) - The cylindricual Lody was formed with an ogival
head, from metal 0,0Z% incheg thick. The base was slightly re-
duced in diameter und fitted into the forward end of the skirt,

The joint was cannelured and spot welded at six points under the
cannelure. spaced equidistant around the inside of the body were
threc baflfles, consisting of shaped strips of sheet metal, flanged
along .ne edge. wach flange was spot weided to the body at

threc points, and the btaffle projected towards the rentre o
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support the central tube. The rear end of each baffle extendcd
into the stem.

(b) Filling - The grenade filling, contained in the Pody and
stem, consisted of approximately 53 oz. of Titanium tetrachloridec.
It was a clear yellow liquid and fumed strongly when exposed to
air. The grenade was filled to within approximately 12 cc. of
its total capacity.

(¢) Body (Hind) ~ The fluted skirt of the grenade increased
slightly In diameter towards the base where it was strengthened
by folding in the edge.

The tubular stem was approximately 29.8 mm, (1.18 in.)
in external diameter. The forward end was flanged and the rim
of the flange was turned over and reinforced by a channeled stecl
ring, "U" shape in section. The flange and ring were inserted
in the base of the body and secured by welding their rims togethcr.
The rear end of the stem was reduced in diameter in two steps;
both steps were threaded externally, the larger for the attachment
of the base cap and the smaller to recelve a hexagenal lecking nut
which secured the central tube,

The steel base cap was threaded internally at the
mouth and was formed with eight extcernal lands, The buse of the
cap was pressed in to form a hollow spigot, the top of whi~h was
recessed to leave a thin diaphrugm separating the spilget cuvity
and the recess which protrudcd into the cavity,. The cavity was
extended to the rear by a sghort tube, flanged at one end and
turned in at the other. This flange was welded te the base of
the cap. A thin washer of laminated cardboard, approximately
1.36 inches in diameter, was fitted over this tube. It was held
firmly between the flange of the tube and a thin sieeve which
fitted over the tube and was spot welded to it.

The rccess in the top of the spigot contained 0,68
grains of flashing composition, coloured bluec, which was prcoaed
into a amall cup, closed by a transparent paper disc. The rup
was retained by a stecl washer secured by turning the rim of the
recess over,

(d&) Tracer ~ The cavity in the basce of the cap and in the tube
extension contained a tracer typec delay compogition. It con-
sisted of approximately 15.4 grains of a grey colourced compogsition
pressed in one increment, followed by a heavily consolidated
reddish brown composition, welghing approximately 54.0 grains,
pressed in by a drift having a large flat ended svigot. The
compositions were retained by threc washers of thick paper undcr
a steecl washer and a thin steel disc. The disc was sccuyrcd by
turning in the rim of the tube cextension.

(e) Fuze Housing - The central stecl tube housed a tubular
cardboard distance piece, gainc, fuze and a dcectonator asscmbly
goiging part of the seclf-destroying arrangement, in a rakclite

older.

The cardboard distance picce was 2.78 inches long
and 0.492 inches and 0.23 inches in external und internal diamcter
respectively, It was accommodated at the upper cnd of the tubce,
agd below it was fitted a gaine which functioned as an opening
charge.
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The gaine, approximutcely 0,85 inches in length and 0.5
inches in diameter, consisted of tn aluminium cylinder, closed at
one end, and contuining « main illing ond a detonator assembly.
The main f£illing of PETN/Wux weighed 46,3 graine, The detonator
assembly comprisced a flanged cylindrical container having in its
basce 1.03 gruing of PETN. composition and above it a compogition
of lead agzide/lead styphnate/calceuim cilicide, weighing 2.41
grains, The container was cloged by an inverted flanged cup,
and was houscd in a cavity in the open end of the main filling.
The gainc was closed by turning in the mouth over a cardboard
wagher. It was assembled in the central tube next to the card-
board distance picce with the open end facing the fuze asscmbly.

The tube itsclf was approximatcly 6.3 inches long,
0.55 inches in external diameter and 0.2 inches in thickness.
The uppcr end was closed by ingerting an inverted steel cup which
was securcd by welding. The lower end was provided with a narrow
flange, in front of which was fittcd a lcad washer, The tute
passed through the base of the stoem and was sccured at its lower
¢nd bty screwing a hexagonal nut down on to the flange of the stem,

thereby compressing the lcad wacher. This arrangement effectively
sealed the Jjoint againgt the escape of the smoke £illing. The

upper half of the tube was supvorted by the baffle plates.
Luze

The fuze assembly consisted mainly of the body fitted
with an ignifcrous cap, a striker, arming sleeve, cxpanding tape
spring, hexagonal wire gpring snd wan arming slceve spring. All
metal components were of stecl,

The eylindrical. Lody was approximately l.7 inches
Long wund O.h inchegs in diameiter, and vue onclosed ncear the top by
w thick diaphragm with ar intornul projoction, ‘The body was
recegscd centrally to rocbive the percuseion cap and the diaphragm
bored and shaped to form a strikcer guidce. The bottom was closed
ty turning the rim over the striker mechanism retaining washer
which hud a cquurce of thin paper vurnished to its undersidce.

'Phe oercussion cun consisted of o steecl cup, with a
oerforated bage, £illed with 5 cruine of o yellow-=green cap con-
hocltion. The compousition vwus dirccetly czposed to the strilicr
nuecdie through the perforution in the buce of the cup. The mouth
of the cup wae covercd by a puper dise which was ccecured around
the vdge by varnich, The cup iLteelf was retainced by turning the
ton of the fuze Dody over a ctuoel wusher, which had a paper washer
on 1t. undercide.

The gtriker wus tubulur, approzimately 1,19 inches

wong and 0,27 dnches in diwmcter, The forward cnd vas closed and
formud with an integrual ncedle. tour longitudinal flash channcls
were bored cquidistunt wround the busce of the needle, txternally,

ncar the forward cond, the ctrilcr body was grooved circumferentially
to accommodate a steel hexugonal upring ring, and the basc was
rceducced in diamcter to £it into a washer which was sccurced by
burring the rim of the basce under the washer, The striker was
centred in the fuze by the arming gleeve, and longitudinal move-
ment war prevented by the copanding tupe spring.

The arming clocve vus Llightly shorter than the

striker und wae made in tuwo diwwtictord,. The wsmmaller dliametor was
a sliding it around the top o the otriker, I'n the uwnarmed

porition it wauu roetaincd Loyond thc top of the striker by a
hielical Cpring und acconmodatid the capunding tape spring which
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prevented the striker moving forwonrds The sleeve alpo beid thoe

hexagonul spring in the circumferenticl groove in the striker.
The lurger diametor of the arming Slecve was o cliding £it 1 the
fuze body, and currounded the upper half of the main spring.

The arming sleeve gpring wag held in slight com-
pregsion between the internal shoulder on the siceve and the
washer at the basc of the striker.

The detonator assembly, comprising o detonator in a
short tubulur bakelite holder wund forming part of the gelf-des-
troying arrangement, wau approximatcly 0.56 inches in length,

It was set between the base of the fuze and a rubter washer in
front of the base cap spigot. The detonator consisted of &
flanged cylindrical containcr, having in the base PETN. weighing
0.85 grains, and above it a composition of lcad azide/lcad
gstyphnate/calcium silicide, weighing 2.52 grains. The container
was cloged by an inverted Clanged cup. The detonator was sccurcd
in the holdcr by its flange, which was held between the end of the
holder and a bakelite washer varnished to it, )

Action of T'uzce

(a) Scif-destroying arrangement - On firing, the fiuagn teom Lhe
cartridge plerced the thin stcel closing disc in the base o o and
ignited the delay and tracer composl tion. After o short luiuy,
and if the fuze had not already functioned, heut gencratuo susced
the compogition in the recess at the top of the gpigot to Viee the

lower dctonator. The flash from this passced through the oosiker
to the cup in the fuze body. The £lagh from this cap iritiosted

the detonutor in the gaine, which, in turr turst the grenade,

(b) [uze - On acceleration, the arming sieeve set tock to
compruss its springe. Rebound was preventod by the warms oy the
hexugeonal wire spring which 1t relceagced. The coiled tupe sprine

wes then free to expund so that on graze or impact *the striker,
arming slcceve and its spring moved forward as one unit, through

the expanded tape spring, carrying the necdle on fto the igniferous
cup ot the top of the fuze bhody. The flush from the ~up initiated
the detonator in the gaine, which burst the grenade.

(16) Punzcer Gewehrgranate, P40 (Hellow charge, anii-tank grenadc.
Spigot dischorsg r. G3,0.50).

Dimengions Totul weight 1 1Ibs 2 o0z,
Range A00 yurds
Prop.cartridge Long plain wocden Lul Lot
Gunceral The grenade had o bulb-sha oa o0t with o wlightly
convex top. The toil wnit was hoilow, hot 6 Ding,
and carricd in transit the oec T ling curtridoo,

A rcemovabice black rubbuer lup olowod the Lall,

A small alloy detonator nolder woes Jitted into
the reoar of the H.0. e Ly wnscerowing the taill,
The grenade was palntesd vk green,
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CL7) dewechr  ropupandevranate (s ropaganda rifle grenade)

e ions Totul wuicht B GZe
™illing djcetion chupge and 2 oz, of
« oropaoanda leullety,.
Ranos R00 yurds (ulr cjectiovn after
D osce.)
Recosnition notos Mlcek wody, bluck cap and a
Lignt alloy pre—-riflcd base.

aeneral L0 of tihes. rronades, whiech wepe dlscharged from the
S oel. cun, Joere packed with 41 cartridgee ond a
sue ply of propaganda leaflets in onc boX.

- Lo -
Doglon Lotuin

The nowy concisted of u o ceylindrical stecl tube closcd
by w iooge Citting . iidctic cap. cropunda leaflcets were cenclosed
i btwo cemi-cylindrica. otoecld covers within the main body which
reioed on wocup-ahioped oLlatiorn. The pre-rifled bage contained

the ¢jecting charge and deluwy train,

On dicchoarse, oL ah from the propelling cartridge
ipmited the ojection cluiaau,. hic charee ojected the platform
(which protected loeaficto frow £iash), lcaflct covers, leaflcts
ind wellictic eap durin: £light.

Doy gowohr ot leochivnleuc it ranate (o hiue dlluminating star
cn oarachute).

Cdaencion. Jouc Ll ogeioht 10 oz
Piiling Forachut. star and two cjection
chupown
Rung. Iilweintes target up to 700 yd.
Srop. cartrlidire whort o llc. wooden bullet

Juneral Thig grentcde, firced from the 2 cm, discharger cup,
was intended to provide illumination for night
attack, purticulurly waomoings armour, at ranges up
to 050 metrer (710 yd.). o was, according to
Germun inctructiony, to - vwed only wherco
illumination by the osignoal o 1 grcenode
"Poallocehlire! uehupatrone 41" wen inadeguate,

The To oo o Sird brown and had a white nose
cap «nd L Hrown Sowebtlic croe-rificd basce. The
nae Jur gbteneltood oon the hody in whitce,

I Yhen Gocted, the flarce tuene® with 2.pale yellow
Tlame Lor *% oce ot abous 000 ¢.D. The delay
to ¢juction vy carachute waw 6% gcc. Ffollowod by
o further delos of 2 Lece. Vliore Zpnition of the
star.,

A
O
63
cr &
1
f
oo+
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PART L. SIGNAL PISTOL GRENADES

(1) Summary

General - The standard smooth bvore Walther 27 mm. signal
pistol, for which over LO different types of signal cartridge were .
designed, was adapted to fire H.E., anti-tank, signal, smoke and
illuminating grenades, -

Propulsion - The propellant was usually an integral part
of the grenade, although in some designs the cartridge case obtup=
ated in the pistol.

Stabilisation -~ Both fin and spin stabilised grenades
were fired from the pilistol which could be fitted with a smooth or
rifled liner,

(2) Improvised signal pistol

A captured German document, dated March 1944, indicated
that signal pistols were in short supply and details were given of
an improvised mechanism which could be made by Unit Artificers.

The apparatus was made from the handle of a sten aurd
stick hand grenade fitted with a short barrel and firing mechanism,
which consisted of a long striker bolt formed with a firin =»in
at one end and a knob or ring at the other. The striker Lolt
carried a striker spring between the flange and the clesing cap of
the handle, The barrel consisted of a short tube which was
attached to the end of the handle normally carrying the H,E., hea
and it was hinged to facilitate loading.

O

*

To fire, the striker bolt was pulled to the rear to
compress the spring and then released. Slight differences in
design were encountered.

(3) 2.6 cm. Sprenggranatpatrone L.P. mit ZeitzUnder (26 mm,,
time fuzed, H.E., signal pistol cartridge grenade),

Dimensions Total weight 11 oz.
Overall length 7 ine.
Filling 2 0z, RDX/TNT 54/46
Range L yd.
Propellant 4 discs (0.32 in, dia. 0.01l4 in.

thick) weighing 0.46 gm. and of
composition -

Nitrocellulose 90 per cent
Dipanimyilamine 8.5 " "
vVolatile matter l.5 1 "

General

The grenade consisted of an E.E. projectile in the form
of a cylinder with a round nose (similar to a test tube), approx,
1.0 inch in dia., and 5.0 inches long {identified by letter 'a' in
sketch) secured in a steel, lacquered, cartridge case ('b') of the
signal cartridge type., Fired from the standard signal pistol
(Leuchtpistole), the range was only about 12 feet. The projectile
burst after a delay of 1 second and had to be fired from A.F.Vs or

similar cover. It was intended for use in close combat, The
vellow painted projectile carried the following stencilling in
black letterss-. '"2.,6 cm. Sprenggranatpatrone L.P. mit ZeiltzUnder",

ldentification at night was made possible Dy the fact
that the rim of the cartridge case was serrated halfwey round the
circumference,



L
Deslgn details
(a) Assembly - The projectile (a), filled cast RDX/TNT

(3), containcd a4 standard No.8 wluminium detonator (k), and had «
vase plug (m), which housed a mechanical pull igniter comprising

a striker (dﬁ, spring (t), igniter body (e) and igniter pull ring
{p). This was similar o the grenade igniter, "Brennzunder mit
schlagbholzen, A 1 second delay element was incorporated. The
ring of this igniter was connected to a steel plate (1) at the
base of the cartridge case (b) by a coiled spring (q) so that as
the projectile left the cartridge case, the tension on this spring
actuated the pull igniter. :

The curtridge case contained a standard (German) per-
~cussion cap (h) und the propellant in the form of 4 discs (r)
held just above the percussion cap in the steel plate. The
propellant was only sufficient to project the grenade 12 fect.

The projectile was secured in the case by o cannelure,
and a guide pin (f) secur:d in the steel plate of the case passed
through the coiled spring into a hole in the rear face of the
projectile basce plug (m).

(o) Projectile - The projectile body consisted of a steel
tube, of uniform wall thickness and had a closed hemispherical
nose. A stecl base plug (m) was inserted flush with the bottom
of the projectile body and was sccured by a deep cammelurc, which
also scerved to secure the projectile in the case, The base plug
carricd the igniter asscembly, and had 4 drilled 'blind' holes, two
mm cuach fuce (diametricully opposite). The two in the rear face
permitted an wlternative ascembly of the guilde pin secured in the
CuUSCe The purpvose of the two holes in the forward face wag not
clear, but might e to facilitate assembly, or the sample examined
might have veen u prototypoe.

The projectile contuined a cast £illing of RDX/TNT with
a central cavity to accommodatce the detonator. The top of the
£illing wag covercd by a cardbourd washer (t).

(2) Igniter us_ombly = The igniter, of die~cast ulloy, was of
similur congstruction to the stundard mechanical grenade igniter;
cxcept that the delay fitment gave a 1L second delay instead of
the 4% seconds of the stundurd type. A German No.8 detonator,
with oluminiws body (k), wus held on the igniter stem (declay £it-
vent) (1), and fitted inside the cavity in the projectile f£illing.

The ioniter screwed into the buase plug (m). The c¢nd of the
ipniter ccgomiliy nerest the nercussion coan was coated with a
goaling cromposition to provent any penetreation of the oropellant

Zulliie

The stotic load reculrced to operate the igniter was

st tube wilith o bage attachoed by means of rolled cdge, which
Wois gerreatod half-way round its circumference for mecans of identi-
fileution, The bottom of the cartridge cuse was a astecl plate (L)
neld in ososition by o cunncelure. Thig nlate was drilled contrally
to wecomsodute the percussion zap (h) and the propellant charge (r),
the "attore Loing in the form of four disecs, retainced under a mill-
bouwi diue () 7,0 mm. thick, which in turn was held againogt the ond

(1) Cartrilge cage - The cartridge < .se (b) consisted of a

of thw oinnderd copper percussion cap (h). ‘Mo holes were drilled
tnrougin the otowl date. A coilced zpring (g) connccted to the
Loedter ouwli ring (p) wag anchored hy o peg (8) in once hole, und
throuvsh Lhe ceiwr o ozulde pin (£) wag inscerted an? geecursd by

CUrs g, Voo pudlde pin poosed through the colliced gpriva und

e ,
Pibead dnto L ooe in Bhe rooar foee o the bLeso ot (m),
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(L) ourfprenate 520 L,P. (New wmodel)

slinension eipght of srenade L3 oz,
wuzzle velocity (from short
barrelled pistol) 200 ft./sec,.
(38 pressure 24 touu/sq.ln.
call thickness i 0. %08 in.
radius of burst 30 yords,

Generoal
i

. This nwesc~fuzed, fin-stabilised grenade was designed for
firing Ffrom either the short or long baurrcllew signal pistol,

sange wnd Accuracy

Mircd from the short barrcellcd pistol, the range was
steted to e ncarly 300 metres (330 yd. ). fircd fromm the long
berrelled pistol, the range was st ted to be ncurly 500 metros
(550 yG. ). Using the short borrclled pistol fitted with a butd,
folding sights and forchand grip, the Germans cloimed to he abLe
to put 9 out of 10 shots on ai upright torget 80 cm. (23 Tt.)
sguare, ot 2 range of 100 metres (llO Jd.,. A similar clcim was
.1lso nede for hits on an upright torget 80 em. (23 £t.) sou re, at
a range of 100 metres (110 yd. ),ublng the long barrelled pigtol.

A similar claim was also made for hits on the ri gurs of 4 man,
standing 200 metres (220 yd.) away, with the long barrellcl pistol.

(5) Jurfior.cr 361 L.P. (simcoth bore sigrel pistol - k.
prenadc 361 Lel., carly modcl).

Jlaengslon fPotal welght

AT0X. 1H 0z,
Mlling 61 cu., T,N.T.
Rangc 75 ~ 100 yd.
Leagth of grenndo 6 iil.

ool

.o stonaned hew. ogp, grenoac (39 tywve)s with detonator,
wis scrowoew on to o Jl”otlc.jPOJuCtOP stemy, which had o short
cortridyse ot the basc,

trnitiction

S M At s o 2 o
.

the ul suc. duloy igniter was initicted on firing by wmeans
ol - dg HlfuLOUS can.

4 rolnforeing tube wos oup dicd where this gronade wes
uscd, This "Loufverstarker consisted of o hollow brass tubce
whiich wos inscrted into the borrcl of the broken pistol from the
brooech und,

Alter withdrawing the sifoty pin, the urfior_ iy 361 L.P.
woo Llascrtea iuto the berrcl from the muzzle, The pistol wns
cocitea ona firod.
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Jurfktrper 561 L.P. (smooth bore ~ H.%. grenade 361 L.P,

latest model).

imensiona Tot:l weight 15 oz.
Filling 6y oz. TNT.
Rungoe 75 -~ 100 yd.
General

in this design, the eggy grenade head was screwed on to an

adapted wooden stem,

Note:

A novel aduption of the stundard egg grenade on a pro-

Jector stem consisted of an illuminating head with the delay
reduced from 4 to 1 cec. Phe grenade was designed to be fired
from a signal pistol by the tail gunner of a night bomber, 1f
pursued by w fighter, to blind, momentarily. the attacker.

(7) Panzerwurfkorper 42 L P, (smooth bore)

Timensions Totul welight 1 1b. 5 oz.
Pilling 6 oz. Cast TNT.
Range pest at HC yards.
General

soen,
29 Tilile

Srope L

The pear shaped heud carried a tail anit having a pre-

rifled bard, which was attached by a sheur wire to the projector

\ 4

"he grenade was Tired from the signal pistol fitted with a
rifled liner, special sights and an atiached butt, The
Lant tube remained in the nistol after firing. A pene-~

tration ol S0 mm. ot normul was claimed. Fitted with a graze
fuze und aomed by set-back, the maximum range of the migsile was
~tuated 1o be 82 yurdse.

(") wignal, Smoke pgrenade

Timensions Welilght of complete round L% oz.
Jeight of pronellant - 11.6 grains
" " arenade 1411 grains 3% oz.
L t gmoke composition 555 grains

Anulywls of the smoke composition wvas -

Dye 37 per cent
sodium ehlorate 25 u
Carvohydrate 38 "

(Fintose)

General

Lstol
alloy
“rovn

“"he complete round, for use witih the 27 mm. rifled Walther
L, o conslisted of a pre-rifled licht al oy orenade in a light
cartrid c cuse, The gronede omit e o 2ull of reddish-
sinoke , upproximately 1.9 geconds aft.r iring.

shedin debidls

- e

A grenade consisted of o Light ool 9y cusce. pre-prifled for

most or Lts length to corrcspond with the s.stol rifling and con-—

T dlnod

I o wignul compogition. Two inecrcoonits of rod com»nosition

wure pressed into the nose and on thig roested o tignt alloy tube
contulning cight further increments, hcavily conwolidated, .. hole
Linrough the comuvosition in tlie tube contained throu strands of
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guickmatch, ‘The base plug was either of light alloy or pluatic,
and screwed into the body on a left-hand thread. A central hole
( threaded right-handed) took a delay pellet, and eight other

holes were bored through the plug for smoke emission, The deluay
pellet was a brass tube containing delay composition. Thic tube
was threaded internally, presumsbly to hold the delay composition

more firmly.



S

-3 R

PART 5, BATTLE PISTOL GRENADES

(2} Summary -
Genera.

Designed for short range work, the Battle Pistol was an
adaptation of the signal Pistol designed for firing a wide range
of cartridges. wWhile some of these were of the H.E. type, the
ma jority were of the target - indicating type.

As an added complication, liners, smooth or rifled,
could -be fitted for firing special projectiles.

(2) Kampfpistol

Dimensions Weight of pistol 53 1b.
Overall length Eunfolded) 23 in.
Overall length (folded) 12 in.
Calibre without liner 27 mm,
Calibre with liner 23 mm. .

(a) The Kampfpistol

The battle pistol was the original signal pistol
modified by boring out and rifling the barrel. A small circular
bubble sight was attached to the left side of the pistol,

Four types of ammunition designed for this weapon were
identified ¢~

H.E. sprengpatrone flir Kampfpistol

Smoke Nebalpatrone fir Kampfpistol

Indicator Deutpatrone £f4r Kampfpistol

gignal illuminating Fallschirm Leuchtpatrone fur
star on parachute Kamp{pistoi

The ammunition for the unrifled pis*tol could however
still be fired, though bulged cartridge cases, and in the case
of the grenade 326 L.P., a slight loss of range,would probebly
result,

(7, The new Kampfpistol

\

In this weapon the hasic signal pistol was not modified
Tty rifliing as in the Kampfpistol, but a .loose steel liner was
fitted. This liner was rifled and formed with a tase to prevent
the firing of any normal breech iloaded ammurifion. A removable
sight was fixed on the barrel, and a folding butt provided. All

parts cculd easily be assembled using a scraw drivern. By removal
Af the liner, any type of ammunition suitab. .« fror 5Sh: original
signal pistoi could be fired. It should e n¢=:f . however, that
the H.BE. grenade 361 L.P. could not e fire: “»~ .he rifled liner
but required fitment of the smooth bore 1lire-. AP LNermore,

NONE cof the ammunition designed for the oris.r - emufrisgiol could

be fired with or without the liner.



(3, Wurkfkorper 361 (H.&. grenade 361 K.P,)

Dimensions Filling T.N.T. :
Range The pistol was sighted up to 110 yards.
Generai The standard H.E. egg grenade, type 39 with a No.c

detonator, was scrcwsd on a thin plastic projector
stem fitted with a safety pin. This grenade was
fired from the battle pistol with a smooth bore
liner. With a suitable stem the grenade could also
be fired from-a rifled bore.

(4) uprengpatrone fur Kampfpistole (Rifled H.E. cartridge -
early model)

Dimensions Total weight 5 02z. ,
Filling 330 grains PETN/Wax.
Range The pistol was sighted to 100 yards.

General The round consisted of a pre-rifled projectile, with
a nose fuze armed by scet-back and spin, in an alumin-
ium cartridge case. This early model had a large
magnesium and brown painted fuze. The batch number
was stencilled on the Tase in red.

The fuze of a later model was pointed with s red
plastic tip, and had a yellow band painted round
the base. "Sprgr, Patt. X.P" was stencilled on
the Lase of the round.

(5) Nebelpatrone fur Kampfpistolce (Rifled Smoke cartridge -
early model),

Dimensions Total weight hd o2z. ‘
FPiiling Smoke composition
Range The pistol was sighted to 110 yards.
Ceneral The round consisted of an aluminium, pre-rifled
projectile in an aluminium cartridge case. In this

model, the fuze was large (brown painted) and
similar to that used in the early H.E. round, but
had a gunpowdcr charge in place of the gaine.

"Nebel zZY was stencilled on the base. The fuze wus
armed by set-tack and spin.

A later model had a rounded nose integral with the
projectile,

(A) Nebeleihandgranate L,2/11  (Smooth bore, Smoke grenade).

Dim¢nsions Total weight Approx. 15 oz.
Range 76 ~ 100 yards.

General The assembly consisted of a standard smoke egg
grenade, 42 type with an N.a igniter, screwed on to
a projector stem. It was usced in a pistol with a

rified lincr, spccial sights and with the folding
butt attachced.
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(7' Deutpatron. fur Kampfpistolc (Rifled. Targct~indicating

cartridgce.)
Total weight 5% oz., colourcd smokc
. compogition,
General The round comprigcd an aluminium, pre-riflcd pro-

jJectile in an aluminium cartridge casc. The nose
was rounded like the later model of the smoke
cartridge. ‘

The nose was plain in some caseés, in others it was
painted blue. | "Nebel Z" was stencilled on the
basc. Ignition was from de¢lay pellet to quickmatch,

(8) Fallechirm-Signalpatrone Crin Flir Kampfpistole

Dimensions Totul weight L4 OZa _
FPilling Star, parachute, ejection and
ignition chapgeo.
Range The pistol was sighted to 110 yards.
generan The aluminium, pre-rifled projectile had a green
plagtic nosec cap. The cartridge case was algo of

light alloy.
"p Sig.Z" wag stencllled on the base.

(9) Pallschirm-Leuchpatronc flr Xampfpistolc (Illuminating star
on parachute).

Limgnsions Total weight L 0z,
Filling Star, parachute, ignition charge and
¢ jection chargo.
Runge The pistol was sighted to 110 yards.
Guneral The uwlurminium, pre-rifled projectile, fired from an
alaminium curtridge case, had a black plastic nose-
Cal. YRt Teucht 2" was stencilicd on the base.

The propellant flash ignited o delay pellet which
led to the stur cjection charge.

(10) uachrichpatronc flr Kampfpistole (Rifled. Mcssage cartridge)

imensions Total weight 43 0z
Fiiling Miesgage form, pencil and small
amount of orangc smoke composition.
Rangvu ' The pistol was sighted up to 110 yards.
Genural The alumium,; proe-rifled projectile with a long black
plagtic nosc¢ contained a mussage form and pencil,
The cartridge casc wag of Light aulloy. "YNachr.z"

was steoncilled on the basge,
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PART 6. RECOILLESS #ROJECTILES
(1) Summury

Thic scetion includes "a short historical survey of the
devceclopment of recoilllessg projectilcs of the Panzerfaust type,
details of **. ndividual anmunition, and finally, a sumwary of
interviews with .p. Langweiler who was concuerned with the develop-
ment of theeo :torcu. The latter includes notes on proof triale
and the general Lines of ruscarch in this ficld.

(2)  Historical Survey

_Thc appearance of Russian T34 tuanks in large numbceres on
the Eastern Front proved the inadequacy of anti-tank weapons
available to the individual Infantryman, and Dr. Langweller, of
H.SeA.S.3. (Hugo Schneider Aktien Gesgsellschaft) Leipzig, was
charged with the development of a suituble weapon in the sunmer
of 1942,

(i) Faustpatrone

\

"he anewer to the reguirement was the recoilless

Faustpatrone, and the first projectile was fired-from a tube 14 1in.
long. The complete weupon weighed approximately 5 1h, There

were no sgights und the weapon was fired by holding the tube in one
hand with arm extended sideways.

The subsequent provision of sights neccsecitated Licing
the weapon from the shoulder, and zo the launcher tube was length-
ened to protect the user from flagch,

A new deglgn with improved ballisticeg and penctrution
purformance wus called the ranzerfaust (klein) 30 m, 2 wewpon
which, ulfter saticfactory comparative triale with a capturced
American bazooka, went into mass production in October 1943.

e}

(ii) Panzcerfaust 30 m. or Faustpatronc 2.

further development wus dircceted vo incrcusing the
penctrution, with an increagse of propellunt to maintuin muzzle
velocity. Poth thig and the Panzerfaust (klein) were demongstrated
to the Hoecrceswaffenamt at Kumicrsdorf in March 1943, and in July
of thut ycar, 3,000 of cach type woere ordercd for Troop Trials
on the Bastern Front. Results were good, and in Octoboer 6L 3,
macg production was orderced at the rate of 100,000 Panzerfaust
(kivin) 30 me and 200,000 Punzerfaust 3C m. per month. Thig
tourget was not achicved until April 194,

!

(iii) panzerfaust 60 m.

renetration performance of the ptanzerfaust 50 m. was
accepted as adeguate, and further development concentrated on
increasing the range. This was achieved with the Panzerfaust
60 m, which was compieted during the eariy months of 1944,
rroduction was graduaily switched over from vanzerfaust (klein)
30 ms to Panzerfaust 60 m. during the summer of 194k,
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(iv) Panzerfaust 100 m.

Greater range was still demanded and led to the develop-
ment of the Panzerfaust 100 m, completed in September 1944, and
put into production in November of the same year. = An interesting
aspect of this weapon was the use of two propellant components,
separated by an air gap, to obtain staggered ignition and thus a
flatter pressure-time curve.

(v) Pangerfaust 150 m.

‘ The Panzerfaust 150 m was designed by January 1945.
Production began in February, and continued until April when
100,000 weapons had been manufactured - mainly by R. TUmbler
of DUbeln, Saxony. Few, if any of these weapons reached the
troops. The main characteristics of this weapon werel-

(a) A redesigned bomb (occasioned by the shortage of
explosive in Germany), in which the combination of a
hemispherical icone, control of the detonation wave by
compressed paper cmbedded in the H.E., and a long
pointed nose for grcater stand-off, was claimed to equal
the penetration pcrformance of previous bomks, with the
use of only half the weight of H.E. ’

(b) A larger propellunt charge, in two components, to
give the bomb an M.V. of 82 metres pér second and so
increase the range.

(c) A fragmentation slceve which could be fitted on the
tomb by the user for anti-personnel effect.

The shortage of projector tubes became serious at this
time and the Panzerfaust 150 m was being redesigned so that the
user could rapidly rcload and firc 10 bombs from the same tube.
To do this, the propellant charge was attached to, and in
prolongation of, the bomb tail shaft; and the trigger mcchanism
on the tubc contained a strip of ignition caps.  Development was
gxpected to be complcted by May 1945, and production was to
begin immediately.

(vi) Puanzerfaust 250 m,

The Panzerfaust 250 m., was scheduled to replace all
other types by August 1945, The mechanical construction had
been decided, but experiments with the propulsion system werc
otill being undertaken when the war endued. The salicnt features
Wergae -~

(a) Increased range. The bomb was of similar design to
the Panzerfaust 150 m but with a longer tail chaft (for
longer shot travel in the tore), The propcllant charge,
in two components, wus greater und the reur end of the
projector tube was cholked ana finiched with a venturi.
The M.Ve wau to be 120 to 150 muetroes per scecond.,

(b) Reloading and clectrical firing. The propellant
chorge wag fitted on, and in vrolongation of, the bont
tail shaf't. Ignition was Ly meang of an clectric fuzc.
4 pigtol grip on the projector tube contulned a trigger-
operuted impulse magncecto, gimilar to that of thce unti-
tank rockct launcher. A positive lecad conrccted the
mugne to to a sgimple femule socket at the front of the

t
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projector tubc, The bonb possessed a corrcsponding
male plug, connected to the fuze in the propellant by a
wir¢ running through the tuil shaft. The circuit was
completed by carth return.

The long tuil shaft,
limit to thc overall length of the projcctor tube left
As it was found impossible

tactical

little space for the propellant system,

r
rcquircd for increascd M.V., and the

to stugger the ignition of the two components of propellant by the

air gap system hitherto used, each component was separately ignited
by an eclectric fuzc,

the necessary time interval being obtained by

incorporating an induction coil in the circuit, A steel disc,

1 mm, thick and with a small central perfuoration, was placed behind

the front component to prevent flash leaping the restricted gap
and prcmaturcly igniting thce rear component of propellant.

(3) Panzerfaust 30 (Klein)

Dimensions

General

Length of launching tube 313 in,
Outside dia.of launching
tubc 1.39 in.
Length of projectile 14% in.
Max., diameter of progectlle 3,95 in.
Muzzle velocity 98 ft./sec.
Penetration 1L0 mm, at 30 dcgreces

to normea’.

The bomb was propelled by a gunpowder charge.

(4) Pranzerfaust 30

Dimensions

General

Length of launcher tube 31.5 in.
Outside diameter of
launcher tube 1.9 in.
Thickness of metal of tube 0.09 in.
Length of projcctile 19,5 in.
Max., diamcter of projectile 5.9 in.
Muzzle velocity 98 ft./sec.
Fenetration 200 mm. at 30 degrees

to normal,

Mass production started in October 1943, The bomb
was propelled by a gunpowder charge.

(%) rfanzerfuust 60

Dimensions

General

Weight of complete storc 8 lb., 2 oz,
Wweight of propcilant 4% 0Z.,
velight of H.E. filling 3% 1b., RDX/TNT “4/L6

Muzzle Vclocity 148 ft./scc.

Although generally similur to the Panzerfaust 30,

"ecveral improvements were incorporated in this

design.

A more rigid wcight with o ilarge luminous patch and
with range apcrturces at 30, 60 and 80 mctreg, was
providcd. A smull projection on the rim of the
bomb scrved ag forcsight.
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Deglign Detalls

Projector - Consequent upon an incrcase in the propellant
charge, the projector tube was of thicker metal (0.12 in.).

Firing Mechanism - The rcdesign of the firing mechanism
gave a straight flash channel from the cap to the propellant
charge. The cap was similar to that uscd in mortar Dbomb
cartridges, and was of sufficient power to penctrate the card
sleeve enclosing the propellant. The curlicr disadvantages of
a paper window in this slceve were thus overcomg.

Projectile - The stem of the hecad and the socket on the
tail were plain, and attachment was by mcans of a stud on the
head engaging in a spring clip in the tail.

The new fuze had a stronger spring for greater safety in
transit, a striker body of a zinc basc die-casting, and a more
sengitive cop.

(6) Sprengfaust

This high explosive bomb, fircd from o projector tube,
wag an adaptation of the rcc 01]1c‘a Funzerfaust,

In April 1944, the Germon Army otated o reguirement for
< fragmentation bomb basged on thelr expericence of the Fanzer-
fousts. In Junc 1944, at Doberitz, the sprengfaust was produced.
It consisted of a bomb specially developed for fragmentation,
without any hollow charge effect but firecd from the projector
tube of a Punzeriaust 60, On impact with the ground, a small
charge cxploded which threw the bomb into the wir to a height of
A to L motres, where i1t exploded.

LT ter triale ot Kumincrsdorf on lst Murch, 1945, the
Army rcjocted this model on the grounds thot- it meant the carriage
of unother type of ammunition. Instead of this projectile, a
fragmentotion slecve was demanded which could be casily fitted to
the normal hollow charge bomb as occasion demuanded.

(7) Panzerfaust 100

Deveiopment History - A notablce difference between this
wnd the Panzerfaust 60 was the propellant chuarge. This,
riecessarily larger than in the "60", was divided into two
increments separated by an air gap. By this means a grcuater
muzzle velocity (62 metres per sccond) was obtained without
increasing the maximan gas pressurce in the projector tube.

Dimcnsione Length of projectile 19. 25 in.

Max, diameter 5, 9% in,

Muzzle veloclty 200 £t./sccC.
General Bsscentinlly the same us Puazerfaust 60 this now
design gove w higher muzzle vulocimy The aperture sight was
celibrated ut 50, 100 and 150 mutru Production was started
in Wovember '944.

Degign Netalils

|

The ninomuzzle veloceity was achicved by using a lurger
wnount off pronvllint which was divided into two increments
suparcted by uan dr gav, By this means the pressurc wag Xept
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down sufficicntly to allow the usc of the original Panzerfaust 60
launcher tubce with this morc powerful projectile,

The £fins of the bomb tail were reduced in size and
tapered from the front to the rear.

(8) Panzerfaust 150

Dimensions Length of projectile 21.85 in.
Muzzle velocity 270 f£t./ses.
Penetration 200 mm, at 30 degrees 10
‘ normal (Alleged to defeat
a skirting plate).
Filling 2 1b., RDX/TNT 50/50

General

Although lighter and of smaller diameter than the
Panzerfausts 60 and 100, this later development, which was in
production but not in action at the end of the war, embodied
several important modifications as well as maintaining the
penetration performance of earlier models.

A projector tube was provided which could be reloaded
in action, and a fragmentation sleeve could be fitted to the bomb
as reqguired.

Design Details

Frojectile - The projectile head contained a parabolic
steel liner with mouth diameter 98 mm., and varying in thickness
from 2 mm. at the base to 1.7 mm, at the top. A circular wad of
paper was lncorporated in the H.%. charge just forward of the
point of initiation in order to increase the performance. It was
claimed that this system caused collapse of the cone from the
sides and gave better focussing. Since a parabolic liner was
used, the stand-off had to be greater than with the 60 degrees
cone, and this was provided by a corrugated cone made from 1/32
in. sheet steel. The blank was serrated so that, on forming up,
the apex could be turned over to give a radius. The joint in
the cone was a spot welded lap seam,

The percussion base fuze was to have been modified to
incorporate an igniter time element operated by the propellant
gases.

Launcher tube -~ Originally the same as that for the
Panzerfaust 100, the launcher tube was to have been modified to
allow reloading in action. A strip %o carry five ignition caps
was to be fitted to the tube so that, afder firing, a new cap
%gu;g be placed in position by pushing *he strip elong with the

umb.,

. In this case the cartridge was to be integral with the
omb,

Propulsion system - The propeliling charge, fitting inside
the tube, was in two increments. Eacl increment, of 90 to 100
grammes of powder, was contained in a chamber at the two ends of
the cardboard cylinder, leaving an air gap at the centre. The
propellant was scaled from the air gap by means of a thin paper
diaphragm, On firing, the flash from the cap penetrated the
cardboard cylinder and ignited the propellant in the front
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chamber, Filusyr from this increment passced across the air gap and
ignited the propellunt in the rear chuamber. Thus by staggering
ignition, the peusk pres.ure of the propellunt gas was maintained
within rcasonab ' w l1imits cven with a large quantity of propcllant.

Loadiar - The cardboard cylinder containing the propellant
was fixed to th: ¢nd of the bomb's tail, In transit, a yaxed
curdbourd vy linder with a closed cnd fitted on the propellunt tube
and cxtended forwurd over the tail shaft covering threec quarters
of the spring =t.cl tail fine. Immcediately prior to 1oad}ng the
tomb into thc projector tubc, this slceve was romoved. A small
ring, covering thce forward quarter of the fins to prevent them
from unwrapping, was pushed forward along the tail shaft by the
front rim of the projector tuve when the bomb was loaded.

) Fuze - The final fuze was to have been a modified version
of the Faustpatrone zZWrdezr 8002, (originally designed for the
Panzerfaust 60). '"he modification consisted or the inclusion of
a combustible time pellet which was ignitecd on discharge to give
s¢li-destruction after 3 secondg. This was fitted immediately
behind the fuze in the bage of which a hole had been wvored. A
further hol¢ was drilled in the striker assembly so that the £lame
from the time element could pag:. right through into the fuze
detonator. This time element functioned only if the projectile
did not strike a target before its time of burning had elapscd,
since it did not interfcere with the percussion mechunism off the
main fuzc.

The delay composition, consisting of 50 per cent Barium
Nitratce, 25 pcr cent Aluminium powder und 25 per cent Magnesium
powder, ‘eventually fired an ignifcerous detonator zt the end of
the doelay clement.

»

The time celement was introduced to climinute the danger
of blinds from bombs falling on a soft surface, and to give an
air-burst against infantry.

It was also suggested thut the wewpon could uscefully be

fired against low flying aircruaft. Tty effecet would depend on
blust, frogmentation and the jet cffoect. This last cffect wao

valucd very highly by Dr. Langweiler,

(9) punzurfaust 250

Guencirad

Although dcvelopient wos not coiclove at the end of the
wWar, the main featurcs of the unzerifuuct ) hud been scttled.

“"he walient features woeret -

a2 increused muzzle velocitys 300 -0 £t /scc,
t w roloadable tube
c an vicetric firing acchuniom,

P

Legipgn Debulis

Liveeuged muzzle velocity - i Lonb, essentially the
bame s the canzerfaust 150, wao £iited with o longer tail shaft
to mwive a -onger shot travel. 1“he pro_sctor tube wae of similar
cropovtiong to the Punzerfaust 150, ut the rear cnd was choked
v Dlndsaed with a venturi,
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Th= weight of propellant, which was in two increments,
and was fixed in prolongation of the tail shaft, was increased, and
this, togetner with the venturi, increased the muzzle velocity to
120-150 metres per second,

Firing mechunism - an electric firing mecchanism was
incorporated, The projector tube was fitted with a pistol grip
containing & magneto operated by a trigger, the system used on
the Panzerchreck, The positive lead from the magneto led forward
to a single socket plug at the front of the projector tube. The
male plug for this socket was mounted at the front of the bomb
tail shaft, and a lead continued through the tail shaft to the
electric primer in the propellant charge. The circuit was
completed by earth return. ‘

Tegnition of propellant - The long tail shaft, required
for the increased shot travels, and the short length of projector
tube, demanded for ease of handling, left a very limited space for
the propellant, and it was found impossible to use the air gap
system to stagger the ignition of the two increments. This,
therefore, made it necessary to ignite each increment separately
by means of an clectric primer. The necessary time interval was
obtained by incorporating an induction coil in the circuit. A
disc of steel, 1 mm. thick and with a small central perforution,
was positioned behind the front increment to prevent the flash
leaping across the reduced air gap and prematurely igniting the
roar incrcement, On firing, this dlsc was distorted and was
2 :cted from the rear of the tube by the propellant gascs.

Experiments in connection with the time interval, and
with the prevention of flash ignition of the rear incremcent, were
gtill in hand at the end of hostilitics.

Summarisced information rc¢lating to the ianzerfausts is
given in the table on Page L&,

(10) Faustpatrone Zunder

There were four models of the fuze developed for the
Panzerfaust, the principle of functioning being the same in cach
case.

The following is a brief description of each and their
fundamental differences. -

(a) P.P.2.8001 -~ This model was designed for firing in the
ranzerfaust 30 (Klein) and the Panzerfaust 30 ms - The detonator
employ+d was not very sensitive and blinds often occurred when
the projectile struck sof't earth.

(v) P.P.Z2.8002 - This was the first type of fuze for the
Panzerfaust made by the firm of Brune at Neheim, and was designed
for us¢ in the model 60 m. A stronger arming spring, fittead to
cope with the increcased shock of discharge, had the advantage
of rendering the fuze safer to handle, The very much more
gensitive detonator introduced compistely eliminated blinds on
sof't earth. Very few fuzes were produced to this interim design.

-

‘ (c) f.P‘Z.SOQB - Containing an cntircely new striker asccmbly
this fuze was easlcr to produce and eliminated a defect in
functioning of the coile¢d spring.

' _ All models of the Panzerfaust could use the I'.1.Z. 53005,
with the exceptionsof the Panzerraust 30 and 30(Klein), in which



DETATLS OF PANZERFAUSTS

———_ . wa  —

M. V. Total ,
Mcdel| ketres ft./ | weight | wt.of {dia.of| Length Shape eof|Liner |wt.of | Length |dia.of] wteof] wt.of | Fuze jPenetra-| Sighted Development
/sec.| sec.| (com— | bemb | bemb | of liner [|Mater-|PFill- | of pro-{nro- prc~ | pro- tion of | up to:- date
rlete) ‘bomb ial |ing jector | Jjector] jector] pellant | Aiour :
o 1b. | mm. ins, 1b. ins. |ins. 1b. at 30%to
normal
Proto 5% 1L Ho sights | Mid-summer
type 1942
30m 30 |98 3 3% 100 | 1% Jcone Zine | 1% |32 13 3% |533GRM | ERZ | 140 30 m. December
(K1) . (1 oz. | 8001 (33 yd.) 1942
i 14 dr) .
3un 30 |98 |11f 62 150 | 19%  {Cone Steel | 35 | 31% iz Ik 95 GRM | " 2¢0 3C me Jane=Feb,
( 3 oz, (33 yd) 1547
4 5% dr)
60m k5 148 |15 62 150 | 19%  |Cone Steel | 3% | 322 2 8L I134GRM | B.F.Z | 200 8C m April
(& cze | 8003 (87 ya.) 1942
12 ar)
1o00m | 62 1203 |15 62 15¢ | 19%  |Ccne Steel | 3% |31 2 S 190GRM | *" 200 150 m September
(2x95) (164 yd.) 1944
C150m | B2 (263 |13 52 105 27 Para-  |Steel | 2 3% 2 9 . " 200 200 m Januvary
| bolic (219 yd.) | 1945
'25%m | 120- |394- |13% 6  |105 " Steel | 2 35 2 3 " w200 " August
15C 452 ’ (umG) 1945

A4ll Tigs. apprcximate
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the armiag springswere too strong.

(d) FoP.Z.800% (modified) - No details of this fuze are
available., Tt was to Te désigned for the Panzerfaust 150 and
250,

Fuzes mnarked “ia" and "Wc' were not safe to fire unless
tested Ly shaking in a direction along their longitudinal axes,
and then droppiig on to the ground from a height of about 20 inches,

T'hese tests were ordered as a result of faulty assemblies,
from HedseS.A.G. of Meuselevitz, and Tummler of Dobeln, getting
into service. The chief fault was the omission of the colled
leaf spring, which left only the arming spring to prevent the
striker hitting the detonator in the event of any sudden shock.

At a later date, the top closing disc of the fuze was
provided with a small inspection hole, so that the presence or
absence of the colled leaf spring could be ascertained at final

inspection of the assembled fuzc,

roof of fuzes

Fuzes were normally manufactured in lots of 1500. out of
cach lot, 20 were taken, inserted in dummy heads and fired against
armour pglate. All twenty had to fire or a fresh sample of twenty
was taken and the firing roepcated. Any failures in this further
cainple condemncd the whole lot.

(11) Summary »f Intcrviews with Dr. Langweller

Linss of Gurman Rescarch and Development

(a) Spacud armour

The Germans claimed that the following spaced targets
could be defeoted by the later models of Panzerfausts -

50 irm, armour - 18 inches alr space - 100 mm, armour..
20 mm., armour - 36 inchces air space - 100 mmnn, armour,

Dr. Langwellcr was unable to comment on damage likely to
be aone bohind a target, but statcd that from cxperiments it was
ffound that blast pressurces behind a spaced target were considcerably
less than behind a single plate.

vuring development trials, measurements were made of the
risc of pressurc behind targets, and some effort was made¢ to asscess
the i1uncceandiary cffcet by wmeans of oil-soaked rags., Thin stecel
"witncess" plates to indicate and measurc the rcesidual powcr of the
Jjots werce not used.

Trials werce couwducted with the very 1little Allicd hollow
charge amunmunition capturcd, High spucd photographs of the pro-
Jeetile in flight werce taken, and carcful mcasurcments madc of the
rcecoil force on the projector, The American “"Bazooka' was esti-
mated to be ablce to perforate 90 mm. and the British Pel.A.T. 120 mm.
armour at 30 degrceces to normal, From British trials; thc¢ follow-
ing iusults werc obtaincd in comparing the German Panzcerfaust 30 mm.
and the Peitish P.T.A.7T.



-50-
Wuapon Int.dia.of mouth efcnctration of Corrcsponding
of bomb casc. armour at normal factor in milncs'
formulac
Panzer- 140 1. 200 mm, 1.43
faust 30M
P.l1.A.T. 82,5 mm., 115 nm. 1.40
It was apvarcnt thats:-
(1) The greater penctration of the Panzerfaust 30M was due
to its larger diametcer,
(i1) The Panzcerfaust 30M was somcetimes able to defeat

skirting platces.

The German viow of our weapons was that penctration
was ot sufiicicnt for the weight involved, and that a wcapon
designed for usc by one man should be rucoilless,

The Germans, in keeping with Beitish rescarch, carricd
out firing trials against mainy substancces, c.g. sand, wood, groavel
and glase, to determine whother awny of thesce could he uscd us a

roteetion against hollow charge attack. success was not obtoained,
since the first round alwayvs romoved so much material that o large
areit was laid open to attack by subscquent shots. It was con-

3icored that the best defence wvas by meang of spaccd armour, using
i lerse o space as poscible.

(b) Flalne JIffoeet

Th.. Germans clso coypeared to attach importance to the
Llome offoeet behind the target, more so in foet than the romaining

sower of the jot 1tsclf, Lnhauncing this flame cffcet would most
1ilz.ly Mo the buegt sacthod of iucrcasing the ¢fficicncy of hollow
chiaus,. Ly iwncorporating up to 30 per cent of powderced aluminium
Llu the Hobke chorge s the Llane cffoecet would bo very greatly
iacecnoud, without scducing the penctrative performance. Only the
st shortage of oluminium in Germaiy prevented 1ts use in the
nzurlausts., sone Germen designcers thought that with this

tiiliue it would be worth using a cone of sinell angles say 30

el el or lusn, which would give a deoper penctration into arnour,
st sroduce & hole of cowsidurably cwnllor diaacter than that
Siview by o headsphere o a cone of lorger opoa anglc, Dr, Ling-
dvilor, wnci guugtlioined ahbout thig, cdnlttces *hact the Germans had
casGkicneca greet addfiticulty in wevwtacturivg sunell cigled conical
dliwrs sulvieiontly accurntily, bHagunrenese of liner foce, align-
ot clong tie longdtudinel axis, and alipusent with the bursting
Cilo Gy Bowy 2 woSe cap ave ol priaar, lioportuoncc,

Aftur noting the high tompuratare of the shoped chncge
Joby, i Jttonpt was made to sceure sulticiont lonization of gnscs
to cehiove ctomdice digintoegretion, but Gooui roescorch was un-
feensegeiul e this divection:.

(c;  id.crs
rota, aliferont ovcbeeinls woewre tricd for linces, includ-
iag Stheel, siaey 2lwadniwe 2loss (teicd iu Junuary 1944 ) cte.
Por Uhe oo wly FraosorToust, the 30m (Kleia), o zine lincr
e The ziac volotized witd ¢ very lwt, burnin Jout ol aetol



-51-~

followcd through. As the armour thicknuss incroascd, furthur
dcvelopment was undertnlen cnd steel was employcd as the licwr
material to give bettour penctration performanco., Supply eobloens
stoppcd further roscerch cnd developient on aluminidum. A little
succuss was gchicved with glass lincrs; but cxperiments woere dis-
continuvd owing to transportation difficultics.

Dr. Langwellor scid that he comsidored the ideal lincr
to bo of Tuagsten Carbide, cleiming that it would give 20 per cent
better peneTration Thonr The next most offcctive wcturial, i.c.
steel, Lincrs of this waterisl were very cxnensive to producu
and the matcerial itsclf was too valuable to usc and wos difficult
to handlce in large scale oroduction,.

Proof of Panzerfausts {Projectilc and -rojcctor)

The launcher tubcs, coch of which was tusted, werc
arrangcd in battericvs of 20. A stecl block oo dumiy hoead was
inscrted in onc end of cach tube and a proof charge, fircd by an
cleetric puffer or dutonator, inr the othoer, After firing, cach
tube weos iuspoctod, This amcthod was sunurscded by o hydsaulic
pressure tust, similor to thot corwvicd cvat on the coubustiown

chambcer of the Poanzorschruck,

L
~

In the first stages off the woi, when normal indid sheol
tubes wewe uscd, very little trouble woo oxpericincced, but v the
wer doveloped, the quality of th. stocl detuerioratec, and,
cecorcing to wre Longweiller, in covtain lots 10 per coent rojocts
WulL COdi0ll,

Oue filrm, Kronprinz A,G. fir metallindustric, were of
the opiuion that bursts wore not auc to the tubcs buing foulty.
but tihe t o the pressurc zencintod, 350 gn/aqe.cms , wes too high €
the tubew, cn opinion thoat D, Longwelloer favourcd, They e
ctboted that they had not cvolved any sotisfactory wwthod of touti,g
obtuee thion firing and taking the actual peessure ia oneh tuivc,
Lr. Lohgwed ler did say thot he had eccoccived iastructious o
artler thet no special mateidals, alloy stoeels, wbc,, o 2
vun sk ls wnctover i short supoly weire to Do vsud.

or

N et

rroof of the complete weapon woas corvricd out uy ooouoie
i, o Tiring., ’

Gut of a lot of 1500, four boxug were sclocted, oo
boxes woeeh contuined four Ponwerfausts, and with the cxcuption of
Lowhidcin were flecd agodinst a Laeoof tavoot 2all werce chockea for
ccriect Jdincunsions. The prool Lowp.t coaslstod of 2 nwdiwa
qunlity carviouwe plotos, B0 e, thicl . sov arallol to cach othiciy
with o 20 nv. goow Dotwoorn cachy, v Foads asgoubly was 2ot ot 20
acsroes B To seatnael to sluulate uttoor goiast o 200 e plate at

oY l, Site Lt woellow gtoted thar S sop between cach plato
hed, auril.y Sowe piool Plrings and cxooriaonts, boeen Lacreascd
to 320 hLice 0 oV HO T Thoere e wports of three 55 ke
oantes Lol uscw with 24 inch cic cops,

Of this 1 poxr cent telicn for oroof, 1 foilure wes allowed

Lor the srple of 5 rouunds, dat oveir soy this fouilu.sc was not to
show cppreciable diffusion of the jet. It production wus found
to bo sotisiactory, tiw auwaber v -ken Tor proof wos grocw 1ly

ool Jlring wes normally corvicd out at the Proving oo sand

vi' sehloiber ucecry (ertsburg.
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EART 7. WMISCLiLLANEOUS GRENADES

(1) Rocket Assistod Grenndes

Jrototypes, the gencral shapes of which arc.shown in
the swctehes, were nade up to threo designs., #ith the first
tywoe, which wos cn anti-tan. hollow charge grenade with a »re-
rifled shank, the ronge obtaincd was about 560 yd. The welght
of the grenade (4 1b. at torget) was however very groat for
shoulder firing, the s»in impartcd was-insufficicnt for stability
oaind accuracy was very poor,

: A sccond type; rother dangcrous to the user,; was
caotircly rocket sropelled. The rocket charge was igiitcd by
flosh from ¢ sncll blank cartridge.

The third dosign was potoentially bettor, The base and
riflcd shanit were imade of wood, and the hollow cherge cavity was
filled with rocket vropcllant. The Hee charge was dctonated on
impact by an clcetric nose fuze which was armed by a small pro-
Pellor, Thrce sizes of grenade were tricd, of 80, 88 and 100 mm,
dlametery cud cach was to range wbout 100 yd. The cavity of the
largest tyue was to carry two rociet charges. Gascg from the
Tirst charou escaped through iunclined venturis to give rcotationy
the gecond charge then touk oveir to boust the thrust,

(2) prussluft gronote (Comprusscd cir grenade),

The usce of this grencac wis discleimed by the Gernans,
but otiier ruports state thot pgronades of this design were uscd on
the Russion frount et the Bottle of Kicv,

(3) cCuutrclly - channclled srenadc

pincasions

bigchorger cup  Overall length 14,60 in,
Max.intcernal length

of cup 10.86 in,

Dicimcter : 1.97 in.

Thicknuss of cup waell 0.08 in.

Weight of cup £.06 1b,

Projectile Overall lcugth 5,04 1in,
Diomcter of central

channcl 0.35 in.

Mex. dlometer of body 1.93 in.
Max., dlancter of
tail unit 1.94 in.

Guneral Thlis grenadc was dusigned for usc with a 5 cm,
discharger cup, aud was to e¢liminatc the nced
for speclial cartridges.

Doglgn dutalls

The grencde had a centrol chaancel to allow the passage of
¢ dbullet from o standard 7.92 um., round, and to provide senling
cfter the round had possed. 4 dicphragm of s¢lf-scaling rubber
wes strotchud across the basc of the toll unit and sccurcd to the
body by o pin cotceh, This cotch discingaged undcer cir pressurc
whern the grencde loft the discharger so thoat the diaphrogm was
dlocarded, '

In trinls, o ronge of 380 yoards was obtaincd. It was
1utended that the grenade should be side fuzcd.
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FIG. 2.

! ]@ Grenade ,HE., 27"/m, Signal - pisrol (W urfrovper 561,:..9)

® © ﬂ! Pans«zuya.usr 30 ™.

]

:@) Grenade, HE., 27/m.

[

[[lﬁl 1 Panzerfanust 30 m (Small).

E@D Grenade , Indicaring, Bartle - pisrol.

@ Grenade,Illuminaring Srar on Parachute.

@ Grenade , Egg , French origin..

[L !- $34) Granade, Srick , HE. Russian origir.,

[E“ l ) Grenade, Rifle, Propaganda.

[@ Grenade, HE., French origin.
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DDEHJED Grenade,Egg HE., on Projecror srem.

M: > Grenade, Rifle, ATk., 46, §s.

o 7YY
QF‘\E l] ﬁ* Grenade, Rifle , ATk, 6), S3.
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:@ Grenade , Broun Smoke, Bartie. pistol,
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FIG 3.

:@ Grenade, HE., 277, Bartle. pistol,

Grenade,Hand HE., M 42¢) , Norwegian origin.

.

D}: ©  Granade Hand ,HE., M 42(~), Noviwedian origin. -

Grenade , ATk., 23", Pisrol (Pa.nyrmﬂ¢hovp¢r A2 L.n).

([[ Grenade ,Ega, Hand, Smoke, 42.
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.® ‘. -
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. °
[+]
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Grenade ,Hand ,Egg,HE., Durch origin.
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B Grenade, Srick ,Hand , HE.
‘ﬂL ﬁ

E,// m -E Grenade, Srick, Hand, HE. wirh Frgmin. sleave.

| - .
1.%&:' Grenade ,Hand, HE., Czech. origin.
[}

MN“ Grenade, Hand, H.E, Durch origin,
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== Grenade , WNire -Smoke, 2F e, Barrle - pisrol

E@D @ Grenade , Brown -smoke 27, Bartie - pistol.
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FIG. 4.

T\ ‘ .
[ _le’ Grenade, Rifle, ATh., Spigor - discharger.

@ Grenade , Hand.
’ @:}E} Grenade , Hand.

E, P * }ED Grenade , Srick , Hand, HE ., 43,
H
0 3 Pa:xz,zv/a.usr 100 m.

Grenade, Grmr\-fla.m wirh. Parachure , 27"‘/~.,Pisro(.

l Grenade , Stick, Hand, All Nipolit.

@ Grenade , Hand ; Cylindrical, All Nipolir (Solid).

Grenade, Hand, Cylindrical , All Nipoli (Phgged) itk Frgmen. sleeve.

| Emb Granade, HE., Stricky, ATk., Hand - Fhrown.
GRENADES.
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[E I : [ Grenade, Rifle ,HE., 30™/m, Type 5.

i L{] Grenade \H.E., 27™/m.

Bq]]:]:[] Projectile , Finned (for above grenade).

. | /|

L ﬂ\ ‘/ Pa.nsq,y/ausr 150 wm.
)
§ E /

il_j L “ Lll_l = Pa.r\yr/ausr 150 with Frgmrn.sk
S -

Qrenade, Egq ., Hand, Nipolir

G@ @ Gré:\ade, HE.,wirh Central channal.

Grenade , Hand ,Disc, Nipolit,

..;-l.llq ﬁ-ll.,. | Grenode, Egg, Smoka ,42/11.

I_‘—ED Grenade ,Ir\dica.rir\g , Red -smokea (Alumn.rail, paper case).

GERMAN
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FIG 5.

=dlEaP Projecrile  for above grenade.

D Grenade ,Indicating, Blue - smoke (Alimn. rall and wc)

= Projecrile  Jfor above grenade.
— . . g

!:D) Grenade, Indicaring, Red- sn\oﬁz ( Plasric I'a.ﬂ).

EBq > Projecrie for above grenade.

T ) Grenade,Indicating, Blue-smoke (Al sreal).

Gl ) Projecric for abowe grenade.

C]]Dp} Grenade, Incendiary,wirk Nipolir body.

d)(b Grer\e.da.,Egg,Ha.:\d,H.E., Small (Scm\uwd body).

@a) Grenade, Egg ,Hand HE, Large (Scwz\.ucd body)-
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FIG. 7
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10-35.

Eg 1 Head driven
d v ! 11
™ | | onro handle.
| 2:44 |, |
-09d. LEGEND.

a. Delay rube.

b PE.TN./CUa.ac.

c. Steel reraining collar
d Nipolit handle.

e. Washer

‘ f Egg - grenade - fyoe
ig‘r)_irer

-----

STICK, HAND GRENADE -NIPOLIT.

DIMENSIONS ARE IN INCHES.
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FIG. 1O.
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FIG. 14.
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FIG. IS.
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FIG. 6.
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FIG. 17
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FIG. 19
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FIG. 20.
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FIG. 2I.
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FIG 22.
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FIG. 41
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FIG. 57
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