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Vork. Reinsdor f

Report on work- in connection with ,IMulso orwa.lsion

I•Fuloe Prouula ion

On 3rd October 1940 the Recearch eatablishent of the Deutsche '7affen

and Xunitionafabriken Aa, IAwbeck-Sohlutup subaitted i report made by

Dr. L a n S w• i I a r , raferring to a proposal to increase the ballistio

* offot by using directional combustion of the charz•e (rmpuIse propulsion).

Fr1lowing this, experimental manufacture of propellant charges was started

by A•VS&.

In order to make it possible to start on the first-practical experiment

proving the theory in Dr. Lanip.rciler report, our aim was to try and make

the charges without taking into oacount fhether they "-ould be suitabl.. for

manufacture and to use at first nitro ..callulose pa.idar. The material of

0-600 m/see burning velocity at a pressure of 3CO0 at required to .iake

the Lang-weilor theoi'y possible, is not avail-tbio in the present position of

science. In order .to achi..va wn a foot to tc~c the place of such a high

burninr velocity, it --as planned to con.struct chargts of nitro cellulose

with a surface enlargod accor'dingly.

Propellant grains wilh a very lago nu.bur of ch.unIuls vtre chosen a.d it

vas agreed that the graina shoula have a dixntor of 20 m. and 331

,rt'eorations of 0.2 This \:oui .::ke thc .-all t'.'n the ch:aUWls

,.Oxut 0C'.5 ti= thick. ;si1,a the fact it ic ,I:;'. L:'-.-b~e tao mukk a

- % *,ith 331 e,,x'.::cle en a ci.ul~u .,r, , th I. , t•.r ,t' of2 On
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* .body a',u~li not be achiwv~d. Thiý'poir.t wIli be :-.-ntionmd ag~ain lAte~r on.

*Them-froro 'unfortunat6ly the. availab1ls inz~tIllation~s, %r.iakatuso te. provcd

* ims~~un3iti~blo for manufac~turing :such7 rplrs

* From. zevral covt~lott.d experimntu 'for the. =iuf~acture of the pr~opollarnt

P f question, so0 far only a purely huM-workrng =ethod provud ouitabla.

On principal the exporiztnfts were Made. only with c=ol1duc1y dry tubul.-.

* . .propellant idth a. diameter of about 0.95 and a channel, diawatvr of

*0. 1 to 0.2 mm which were stucic together axyl made to propellant grain wAth

* -. the required dimensions.

The use of freshly pressed propollhnt tub.3 seooms desirable, but proved not

-... p0ssibla aftor the experir.,.ts raer nado. On ooprcS3ion of such propellant

tubes, often perforations were squashc-4 togethor, whilst hollovs were formed

when smifl pressure wes used. It vras also kIposible to sttick such tubes

* togvt-:er and uake ono whole out of it, because the subsequei.t shrinking of

such lar or bodies owsusi:s a tension, which makcs the joias *tear apLrt.

I!wking of Itulti-tubular jzrair's

* The dried tubular propellant sticks of 0.9 .idin~3tcr arc put in'layor3

* into the half of the cylindric~dly drilled shape wahich has a diainter of

*22 ~saxter 1*.S%.ir surface has bc~eft*etvercd vith so'lvc:.t so that the gaps

are equalized using sufficSieu.t pressure (Illustration 1).

To ohcck theo regular geooutwical ruake up of tho grain tubes of diffarent

* * coours are used. Both halves of~ thQ shapqe illod1 with tubular. sticks

:,r, thrn put together (flluatretion 2) d unitc&3 undcr proe~iuro (illustra-

*tionx 3)+ zun c.10 freed ,.ith the; h~p. o-. n-v~t'euiu'-t ntx~urn -t~r~p~catura frcm

th.~ X~r~gSolv,%-tj within eýI days.

r-In or-1- to' ýý.:trol th,, un--'OPti !%t: ich I : dt i .'t Ilk '11.*.*



I
I iI r-r/ 12 6 3/ S -\

Iurth,-r ztr4tching a roprintsly d .nsior.d zhapva nr' u.%d. the

sticks produce4 in this :-cV (Illustration 4) grains of 49.3 r.s are cut

out and lightly rubbed diofn to thc required external diouatcro fllustra-.

tion shoh-s swo of thug. grains."

The section of such a body (Illustration 6) shows the arran,.urnt of the

nany ch#reels. The longitudinal section of a propullant grain can be seen

in illustration 7.

The grains made in this W.7 were fired by the Research establisheont of

the = at Luebeck Schlutup, as there WUs at Reinsdorf neither a bomb nor

a suitable barrel available at the tine. A statement on the rý.sults achieved

oauz-be seon frcx2 a report by tho DWH of tho 1st 1!aroh'1941 page 16.

According to this it was found possible to keep the gas pressure of 0.4 -

* 0.5 ns approxi2atoly constant for at lcaat a short time by using the

-=Llti tubular grain.

-As is mentioned in the sane reports the DM-1 made multi tubular grains also

by hand net ods using Reinsdorf "Polb.asse" (Solvwntleass Propellant) in

tube. and scroll form. The exporiments were successful at least as regards

burning even though the r.othod of manufacturing the bodics might prove

difficult.

The accuracy depends on the gu•o:.tricz-l construction of tho prcpullant

which is the conditior. for *heir u-•:'ulnoss. Thorct'ore it -..as the aim to

eliminate the manual •ork and to uac .odorn factory tools and r.thods.

The naxiU.um nunber of porforations in a grain przss.id uith the uaunl

faetory nothods can tntount to a circle w:ith a dinieto'r of apprcxi-mately

zi w •ith about 36 chbnin' h of 0.1 =4 0.2 2. L.xek-r !r'-inn cou•ld either

c-- the onk, hand Jnot be f'ro.C. w.ithiu .% ý-h,,'t ti;.w su:'ici,-ntly :".. the

. ..................................................... .
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rtas the wcluus body ("rc-rn imrpcrx'. These tubc.* are fixed after dm-,pinsg

wi¶th solvent onto the already dry- .-aleu3 boidy. Iustr. 8 arA 9 zho.-a

tho finished nucleus -body motrix in vhich the vrrrngeront of the' 36 drifts

can be seen. leworder to distribute. th -ohannola equally over the 2holo

body,, the construction of the nuolous and ring matrices is ccrplated in

accordeno with the followving 2 principlesi

(- Tho distribution of the Mw i mado on .o...norio part curvs• '

the radicus of •-hioh is always a rml iple of 1.8 = The mznber of channels

arrangod on the part curves can be calculated frcm the part circle aircuw-

foroeno and the required thickness of the wal. betvmen 2 -channels of-

0.75 = (liustration 10).

M (b) Honey conb pttern.-

With the exception of those situated on the circumference, the oentres

S of the channels art almWays at a distance of 0.95r m from oenh other

,allistio Examnutlon

To tost such projectiles made experimvntally, it would bo desirablo if a

firing apparatus could be made available at Reinsd.rf. It is planned that

"such pro.xellnntar should be firod in a bomb.

Therefor sW itable pressure bombs for prcssures up to a maxl.u of

M10.000 at= \nre ordorod at Messrs. Peters, Berlin. With rcaxd to the

censtruction of theso special bombs several oonforuncce ,-,er told in con-

.utnaction :-tth thu Ds.! in Burlin at J. Peters. Origin,%lly it %:,us suggosted

by tt.- r.11 that the nut.'ruatic -&waling device by 1Vtt',r;- can n,,t only be tue&

f* r h%. %b;: ib t':n:wtctcihnl (imit ;,, n :ch ) but ,-, ,o the xt.1iig of

"......................t ""a:": "'" t" ""'""••+.:{....." ... " ' '
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oylindor. Tho eautcniatio sualing of th(. beo-b ftr-tc~n1ig head (NBce.'bcoiwoi.

* zehbiaokspfes") 13- to be cons-truotpd accordin~g to p1l=. bugP "tod by the

V.US which uak•v a .soparato ftPAo elcctri,,Io unnecesoary os is also the- case

with thi normal method of construction by letur34twhich tho Buia disc

usod nots as protciction rgainst hot vxploaive ,ares on acount of the

pressure piston adapted to a vacuu.

As the shooting range spocially constructcd for thaut purpose at Ruinsdorf

is expected t-3 be coMpleto•d sh-ortly arnd the delivory of the bomb by Mossrs.

Pet.ars is oxpected in the middlo of $Ay, the first bomb trials winl take

place in the--no= future.

Further questions.

Assuming the experinents-with-varimm =zlti-tubular ,rains. ,.xr succeasful

the follw-aing ques ions would arise:-

I. Thc. teohnical manufacture- of multi tubular grains out of a nitro-

celluloso substances with or without explosive oil.

2. Ballistic exa•ination o. thoso nulti-tubular grains in the

pressure bo.ib.

Frcm the rCsults obtained t'rem cth's3 uxpcriL..%nta the vay to bo take.n

for th. I~xrthor dcvelopi.icnt is to bo 4cided.

------------------------------- -----
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DEPARTMENT OF DEFENSE
DIRECTORATE FOR FREEDOM OF INFORMATION AND SECURITY REVIEW

1155 DEFENSE PENTAGON
WASHINGTON, DC 20301-1155 a

Ref: 98-M-0165/Al

This refers to our letter to you dated October 7, 1999, regarding your appeal to the
Information Security Oversight Office for 14 documents previously requested under
Mandatory Declassification Review procedures. One document (AD346727) was
provided to you by our letter dated November 19, 1999.

The review of 11 British documents you requested is complete and there are no
objections to release. Titles of these documents are contained on the enclosed sheet and a
copy of each is enclosed. We will advise you as soon as the reviews of the remaining
hi- An,",niimi-nrt nrp rnmnletPed
0.•,• •,3 -•-O-:Y•-•....>Sincerely, AT)-O"0 q
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