UNCLASSIFIED

AD NUMBER
ADA492675
CLASSIFICATION CHANGES
TO. UNCLASSI FI ED
FROM: CONFI DENTI AL
LIMITATION CHANGES

TO:
Approved for public release; distribution is
unlimted. Docunent partially illegible.
FROM:

Di stribution authorized to DoD only; Foreign
Governnent I nformation; JUL 1952. O her
requests shall be referred to British Enbassy,
3100 Massachusetts Avenue, NW Washi ngton, DC
20008. Docunent partially illegible.

AUTHORITY

DSTL Itr dtd 13 Feb 2007, DSTL Itr dtd 13 Feb
2007

THISPAGE ISUNCLASSIFIED




-

.N
Report No. Report No.
A.D.E. 6/52 A.D.E. 6/52
ED ON: Copy No. 27

- ¥
o Dak

mle

b R SRR X
Date ignature

oML 108830°

ARMAMENT DESIGN ESTABLISHMENT

MINISTRY OF SUPPLY

& -

Dept. of Army. Nye ea ;

- of A A el ¢ ieat g Al
Clas:exfxcatmr: ehanged in Cop ’i(‘.’::ri‘;zlAl':;l A F
thority of Presidentis: +. urive Order 1056{
DA gek. o | HE

b i AT R & .IITCOMB, LT, o,
rd Corps l
Inteltigence Officer

By

) J9, i s
BARLU Ly 4% EATE Ro 4 URN B X6 L V4

THE DESIGN OF MISNAY-SCHARDIN CHARGES

Cdr. P. BETHELL R.N,

1. THIS INFORMATI@N IS BISCLESER FOR OFFICIAL U
l 3 L \ ,: A

Y THE "EN VEr!
THE

LY

- -
®
-

Qly AN

" NOTICE

OFFICIAL SECRETS ACTS

Any unauthorised person finding this document ATINNY
L ARSE N,
J ,‘

should read the instructions on the back cover.
DOVER, py , = O

‘ P’

—
—15

[
L
§
3

20090109043

y




The initiel distribution of nutbered copies was as follows:i-

W o~

DIG. Of .L’Ll
SeCienlzBa
DIR'EIE'
D.M.X.R.D,

Higbwi-gHaZ o0 n

HHKFJUL‘»?'UOUU';*

A N

I.B.(Records & Loan) 3
I.B. (For distribution)

B.J.S.M. b

U.S. R & D Board : 2

U.S. Embassy Joint Services Reading Panel 18 .
D.R.L, Canada L

C.G./Dept, Nat, Defence, Canada £

Canadian Army Liaison Est. London 2
A.A.S.,(Australian Army Staff) 1

A.M.R. ,(Australian Munitions Representative) 3

A.D.E.
C.E.A.D.
D C.E.A.D.§C)
D/C.E.A.D. (%)
e/ M
2 1918
D. 8.

Cmdr. Bethell, R.N.
Mr. F. Chorlton
Library

Central File.

T.l. Registry




ARMAMENT DBSIGN ESTAELISHMENT

TECHNICAL REPCRT

No. 6/52

THE DESIGN OF "MISNAY-SCHARDIN' CHARGES

Cmdr, P. Bethell, R.N.

Recommended for publication . /‘ z ~

Approved for publication GM :

k. P. Wickens, C.E.A.D,

Abstract

Description of the principle whereby a cylindrical
explosive charge may be made to fling off a steel temrminal disc
as a high-velocity projectile is given with possible applications
in Service munitions. The parameters governing the proportions

and design of such oharges and the choice of high explosive are
also included,
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THE DESIGN OF "MISNAY-SCHARDIN" CHARGES

The Misnay-Schardin Effect

The Misnay-Schardin Eftect can be simply illustrated by the following
crude exemplification of it, which although not expressly tested, would probably
work quite well. Suppose an ordinary cylindrical cocoa-tin be taken, and to the
base of it a disc of the samc sizc madec from half-inch mild stccl be affixed by
solder or adhesive. Then if the tin be filled with cast T.N.T., and fitted with
a dctonator and exploder positioned axially at the 1lid cnd, on firing the dctonator
the stecl disc will be flung off as a high veclocity projectile, ond with luck may
bec flung off intact.

Possible Applications

Clearly this principlc lends itself rcndily to embodiment in scveral
kinds of Service munitions. To begin with, a crude chorge of the type described
in the proccding parsgreph, if actuatcd remotely or by o trip wire, could bc mdc
to scrve as a powerful short-range expendablc gun ogoinst tanks, vchicles, or
soldiers; and munitions on this principle have in fact been designed and made by
the French army authorities at Bourges. Agnin, a charge of this sort could be
buried in the ground and mede to act os cn anti-tank minc which, iith suitcble
fuzing, might be expectcd to pcnetratc the belly of a tank, and mine. of this sort
have also becen designed in France, Simil~r ch~rges could be medec to scrve as
pctords for blowing large holcs in the wolls of fortifications, and there is
cvidence that the insurgent forccs hnve been using them for this in the ser in
Indo-China, rurther, there is no reason vwhy this kind of cxplosive chorge should
not be incorporated in the cavity of o shcll, bomb, or othcr missilc, fuzcd in such
a vay that on impzcet the disc is flung through the armourcd deck or structure of
the target. A very ambitious application in this direction vws the “C.u ™
(copitel ship) aircraft bomb designed by Department m.D. 1. of the Ministry of
Defence in dorld War II ond containing somc 2,000 1lb, of H.E. This was one of the
carlicst dritish cpplicntions, and on nccount of thc trinl of it is given in
Rcference (1),

vources of Design Informstion

although thc aforcsaid cxplosive phenomenon is widely knowm, it is, justly
or unjustly, usunlly known in Britein as the "Misnoy-Schardin cffect”, and when in
1952 somc difficultics were buing expericnccd with the design of suitsblc munitions
on this principlc at A.D.E., it was decidcd to apply to thc sourcc. 4 cursory
study of the aveailoble literaturo indieated that there vas no reeent comprchensive
guide to the design of munitions cmbodying this principle, though two rcports
writtcn for the British Intelligence Objectives Sub-Cormittco by Dr. H, L, Portcr
of the urmament Rescarch bstebliskment in 1946 contcin a good deal of information
under this hcad  (References (2) and (3)). Mcntion miey clso be made of the
theorctical trectment cited in Reference (4), which develops a ncthod of predicting
the velocity of projection of the disc or “"slug", iisnay was o Hungarian army
officcr whosc prescnt wheresbout:s is unknovm, and his co-workcr in this ficla,
Sehrrdin, was a Berlin professor wo for most of world sar II was cmploycd in the



laboratory of ths Physics and Bellistics Institute established by the Luftminis-
teriumat Berlin-Gatow. In 1946, the staff and equipment of this laboratory were
transferred by the French to St. Louis (Haut ®hin), where under military super-
intendence Schardin acts as chief scisntist of the establistment. Permission was
therefore cbtained through the Military Attache (Technical) at H.B.M. Embassy Paris,
to pay a visit to St. Louis for the express purpose of gleaning further information
on ths design of Misnay-Schardin chargss.

In a recent internal A.D.E. report, Reference (5), an explenstion is
given as to why this visit was not wholly successful, For the purposesof the
present paper it suffices to'say that the French military controlling authorities
at St. Leuis do not like visitors to interrogate the German scientific staff, but
prefer to try to answer all questions themselves. In the cass of Misnay-Schardin
explosive charges, it is believed that the Ffrench authorities have thoroughly under-
stood the preoepts laid down by Professor Schardin, and a good reason for thinking
so lies in the fact that they havc taken a lively interest in this phenomenon and
applied it in several designs of munitions, all of which they have tried out fairly
intensively, It is nevertheless possible that the information which follows may
be at variance with Schardin's ideas in one respsct or another, and ths possibility
is mentioned as a varning. Infallibility is not claimsd.

Design Porameters of Misnay-Schardin Charges

1, Proportions

(a) For o charge which is intended to fling off the disc in one piccc,
elementary considsrations as to the sxpcctcd conformation of the front
of the dctomtion vave rcquire thnt the disc should be a dish or saucer,
concave when viewed from the targct. Turning now to r'ig. 1, the dish
or saucer shown is of sphericel form struck with a radius R, The lergth
of the chord governing the sizc of the dish is D; then thc first rule is
that:

R = 1,5D approx, (1)

Alternatively, if the depth of dishing be denotcd by d, then this is the
same thing as saying that:

D = 12d cpprox. (2)

It will be noted that the geometry of the charge is rcnlly that of a
hollow or Munroe charge of which the liner is a rounded conc of 120°
whole angle, and it is possible thet the design paramcters for Misnay-
Schardin chorges could be arrived at by following the club rulcs for
Munroe chorges of thnt conformity.

(b) Ihc depth or thickness of the charge from the dish or sauccr to the
initintor is thc one remaining lending dimension, and this is governed by
the rulc that:

The line jgining the initintor to the periphcry
of the dish or saucer should be tangential tc
the latter (sce Fig. I) )

It is observed that this rule ir strictly followed gives a fairly shallow
charge, cven if it is assumcd that the tangenticl line should actually
mrk the inner cxtremity of the cxploder, and not that of the initiating
dctonntor, French munitions cmbodying the Misnay-bchardin principlc arc
obscrved to be of somewhat greater depth than vould be given by this rule.

(o) is.shown in rig. 1, the periphcral 'part of the rcar of the charge can
be shaped so that the exterior wall is rovghly parallel to the aforcsaid
tengentinl line; this gives a saving i- H.E. and gross weight but is not
considcred cssentinl,



Som e 3

(d) The thickauss of the dish or saucer, t in Figurc 1, is partly
soverned by the rule that:

Weight of high explosive = weight of dish or saucer,
very a~proximately ()

Here again, it is observed that at lcast two French munitions on this
plan contain an amount of H.E. weighing twice as much as the dish or
SAUCET, Another guide is the statement that a thickness of 12 mm,
(say half an inch) is about the minimum for a dish that will endure
being flung off vithout breaking up, but it is not altogether clear why
this eshould be so; and it is merely put forvard as a teaching of
cxperience, The matcrial used for the dish should be mild steel.
(e) i further minor rule is that the dish or saucer should not extend to
the wholc diameter of the charge; there should be a sinall annular margin,
shovm as m in Fig. 1. This reduces the chance of the dish or saucer
bcing broken when it is flung off.

(f) imally, cxperiments have shown that if the charge is exploded with
the dish or saucer in initial contact wit h the target, the penetration
performance is greatly reduced. In ccnscquence, it is rcecommended that
charges of this kind should be furnished with a full diamcter cover or

"hat" with o hecight of about $). This is shown in dotted line in the
figure 1.

2, Choicc of High Explosive

The PFrench suthoritics do not use T.N.T. os a filling for misnay-ucharain
charges, zllcging as the rccson for this that their ¢wn supplics of T.N.T. contcin
inpurities and are inclincd to yicld incomplete detonation, It may here be
intcrpolatcd that incomplete detonation is much wmore likely to be o symptom of
incxfieicnt explodering then of inpurity. Thec Frenrh authoritics add, however,
that straight T...T. of good qunlity should prove perfuctly satisfactory in charges
of this type. They themsclves use the high explosive "melinite", which is 2 waxced
picric acid; but it should lLe noted that nitrophenolic fillings such ag this are
not at all popular in British filling foctories becouse of their tendency to form
scinsitive picrotes with most of the ~ommon metols,

The French state that R.D.X./T.H.T. hes too high o velocity of detomtion
to be suitable for sisnny-ichardin charges, ond that if used it will shatter the
dish or szucer, Their best results have been obtoined vwith 2 mixture of T.N.T.
755 R.D.X. 205, ~nd powdcred aluminium 54; and thnt being so it appears prebable
that lean Torpex would be ¢qurlly satisfactory.
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FIG. L

DIAGRAM TO ILLUSTRATE THE DESIGN
PARAMETERS FOR ‘MISNAY-SCHARDIN' CHARGES.
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