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Rupture diaphragrn, 0.0179 in.  t : ' i ickness, cold*roLled 
'steel

(  zn-sa)

Laninat ion length, 2.9 in '  (subsequent ly changed to 2.? in '
to avoid interference in cl"uster)

0ver-a11 length, 7.33 in.

Powder chauber volum+rt,  ?.3S nI (0,4S in?)

(U) A contract for fabr icat ion of50,000 compl-etely assenbled E61R4
bomb].ets was avarded to fndustrial l{ire Cloth Products Company, Ifayne,
Hichigan. Various studies involving rupture-4iaphragrn rnortifications
were conducted with the production bonbLets to improve the closure and
to direct the cornbustion Bases in such a manner as to utilize a greater
portion of the avail-able energy in breaking up the liquid fil l into the
desirer i  part ic l -e size range"

(U) In addition to seam r+elding of the closure cuF to the casing,
other rtethodso including spot welding, uechanical double-seaming, pro- ,
jection t+e1ciing, alloy injection, and adhesivesy lt€re investigated and/or
atteurpted to increase the comparatively slow production rate of the seam
welder,

(U) The closrre cup was spot-welded to the casing at 4 points,  90o
apartr prior to an overlapping series of spot rrelds applied by a seam
T+elder around the entire circumferencer Eight EBIR4 bornbl"et assembLies
'r+ith closures made in this fianner uere subjected to a Freon leak test
trherein Freon-|!, by fleans of a suitabJ-e adapter arrengenent, was intro-
duced a+ ?O psig into the agent cavity of the bonb. A General El-ectric
T;ype H Hal-ogen Leak Deteotor was used to detect the presence of gas that
had escaped through leaks. ft was forrnd that onfu 2 of the I assemblies
did. not l-eako Since such a high I"eak rate was objectionabLe from the
biological" point of view, the spot-nelding technique rras dropped from
further consideration"

(U) As a result of a consul-tation with representatives of the metal
container industry, it r+as deemed inadvisable to develop a mechanical
double-seaning rrethod for effccting a closure. ft was their opinion that,
since the E6tR4 design used a thin closure cup and a rather thick casing
walln cracking or spl-itting of the rigid casing woul-d almost certainly
occur, tloweverr it was pointed out that a singl-e seam could possibly be
obtained at a high production rate if the casing were necked in and pro*
vided uith a ftangc at the end, over which a closure cup r.rith an extended

+The charnber voLume is about L0 percent less than that giving the best
aerosol resultso because of the necessity for walJ,  strength arrd the
desirability of the smal-lest possible por+der cavityo as indicated by
tes t  resu l ts .
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1o (C) ft is reco,ffiended that the 861R4
the EI33RZ cl-uster bo produced and tcsted
deterndne thc suitability of the munitisn,

2- (c) ft is reconmended that the E61-R4
candidate agentsn*'

3" (C) ft is recomnended that tests be rul
of the agent and the agent container in storage

2" (u) fne 861-R4 bombLet design is adaptable to mass production.

3" (U) tfre 834R4 fuze desi$r is adaptable to mass production.

4o (C) ttre 861R4/E34R3 conbination is an aerodlmarnically stabla murritlon.
Froduction versions are expectod to meet th+ required performance leve1s.

G. RECOI.IMSNDATIONS

bornblet/E34R4 fuzE conbination
i.n a Fina.3- Engineering Progran

bonblet be tested with various

t o
at

determinc the compatibility
various temperatureso

III" F]NA.L ENGr}-TEERINC (S)

A" IMIRODUCTION

(c) ffre Final- Engineering Phase of the development of the #lb Bomb,
Biological-, 861R4, (figure 40) vas started uith the procurement of the
861R4 borublet body in early 1952. The contractor ras the Industria-l
Eire Cl-oth Products Conpany of T{ayne, }tichigan. The contract tras for the
production of approximately 501000 E6l-R4 bodies"

(Ii) Final- engineering production of the fuae for the S61-R4 bomblet was
not started until- the Fal-l- of L953" Thus, there r'ras considerable over-
Lapping of the DeveLopment a-nd Final Engineering Phases"

(U) fire Final- fingineering Fhase of this program, for reporting pur-
poseso began when a final- prototl.pe for each component had boen devel-opedo
Thuso this portion of the report covers the E13ts cl-uster contal"ni-ne E61Fa
bornbl-ets consisting of the 861R4 bomblet bodyo the 834R4 fuzeo the 836
ignition cartridgeo and the Ell containero

+$ubsequent to the corrpl-etion of the Development Engineerjag Phaseo.the
decision was made to develop the E6IR4 bcnnblet for use with agent N"
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C.. FII'IAI F,lGnrnEnItiG PROGRAII ANn TESTD{G

([) The Final EnBineering frogra.n consists of the procurementr prrc*

huotiono and testing required for the Fi-nal Engineerin$ Phase of the

nunition clevelopment (Appeufrix B)" Each component of the nunition wiLL
be ctiscussed as a unit. The chronological deveJ"opnent of the conponents

of the E6tR4 and the E1333il is shor+n {3 Figures 51 and 52"

, X, 861R4 Bonblet BodY

i, a" Procurenent and Froduction
i . '

i ', (U) tire final protottrrpe E61R4 bo(Y, as described in Part E I
a nodified version of the bonblet produced by Yictor Electric Con

Usi:lg this nsdificationo Engineering Agencyp Ar:u1y Cheu-ical Center, made'Orarings 
and specifications for trial procureflent of appreximately

,O00 bodies, The i:rdustrial T{ire Cloth Products Conpany of ffayne1
chigano was awarded a coutraet to manufacture 521500 861-R4 bodies in

eaf;[y 195?, This procurement vas hand.led by 'ihe Chemical Corps ilateriel
Eomrand'

(C) Trre Industrial procrrrement proceeded with a rninimrn of production
rtifficul-ties" Sone difficulty $as encountered at the start of nanufacture
in braaing the rupture diaphragmr casingr and adapter together to form a
biological- seal. This rras quick\y overcone by changing the asseubty
slightly" (The specifications have been revised recentl"y to require a

ffi.Iitat test of the body with Freon gas and a halogen Leak detectoi,) ft
#.tas also found in this procufernent that the tail of the casing cou.l-d be

bval and stil l pass the existing inspection gageso 0n wel-ding the cir-'Lrr-lar 
closure cup into these oval cases after fil-lingo it was diffisult

to get a lealqrroof seal because of the differences in fit around the cir-
erenceo An ajr gage tra$ designed to check oval.ity and toleraace to

pvercome this difficulty, The first tests of bod.ies fron this procurement
*ere made in July L952"

(U) Si-uce mary of the Induetrial bodj-es HerE used up in the fuze
development progra.n in 19$2 and 1953, it beoame necessary in the Fal-l qf
L953 to replenish the $upply for use i:e the Final Engineering Test Prt-

F*. A subsequent procurenent of 500000 861X4 bodies rms placed with
der Srothersn Inco of Denver, Cotorados blt Pine B].uff Arsena-l Pro-

Office in September 1953, The first shipment of these rras
Lved by CamF Detrick in December 1-953" A new production difficulty
e duri.ng this pr^ocurement with the advent of Freon ]-eak detection aE

eared to be porouso An examination of the production techniques used
Shwayder led to a change in production techniques wherein the draniag

atrrres were controlled and annealing between certain drawiag steps
made. This seryed to correct the problem, and the latter part of
production produced leak*free bodies, The Shrvayder contract rm.s

W

gtandard technigue at Camp Detrick, .Leak-testing of these bodies
ored a high incidence of Freon lealage through the casing ra1,1, tirich

leted in Anril 1954"
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