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SUBJECT: - - Class.flca‘t:.on of the Clusters,. Nonpersmter‘:, Gas.Bomb, GB,
1000-1b,, M34 (F101R3) & I/BL_A]. (ElOlRS) as Limited St andard
and Stendard Types, Respectively

IO Chairmzn, Chemical Corps Technical Committee-
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Series Filling, established as ngec‘b ﬂO 5, by CcCTC
Ttems 1747 and 1700.22 Jul 47." .
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. CuTC Ttem 1993 (8), Militery Characterl tics for a
Clusterable G—-Serios Bemb, 16 Jun 49, :

w5 e Project L-04-16-08(C), 1000-1b. Aimable.Cluster Adapter
=7 = . for Incendiary amd Chemical Bombs, established as
rrogect B12 3c by CWTC Ttem 1506 1., Sep AS.

| d. Dro;;ect A—OA-15—022 (S) lOOO lb Clusuer of CB Bombs,
esuaol:_shed by CCTC Item 2325, 25 May 51

€ Spec FTL—C—ll'?BlA Clust,er Nonpersistent Gas“ ﬁomb,
lOOO-lb., E101R3, 21 Feb 52
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1000-1b., E101R3 (w/o Fuze & VWire), 2 Dec pO
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. Cxl C Drg Dl4-23-1532, Cluster, Nonnerqsuuit Gas Bomb
lOOO lb., ElOlRS (w/o Fme & Wj_re), 7 May 5,1+
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h. - Einal mg:_neem.ng Repeort No. 15 (8), ClLSter, Nonpersn.s‘ba'rb
Cas Bomb lOOO—lb., E101Rr3, 10. Nov 52, . g

s P DPGR 122 (S), Cluste*' Bomb Tesr, 26 Jan 53.

.i. DPCR 1_16 (S) One r'*1'101‘59_1'161 Powd Cluster Bomb Test
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DPGR 137 (OW 7-53) (S), Asséssment of 2 OW Cluster,
8 Des 53. : oo ’

DPGR 1h4 (CW 1A-54) (S), Operational Suitetd lity Test
of & CW Cluster, 9 Feb 5. ’ '

Fina1 Report (S), APG/SAS/61-A~1, Operationzl Suitability
Test of the ELOIR3 Cluster Bomb, GB-Filled (8), 5 Mar 54,

Teletype, WCLGW, Wright Air Development Center to CG, -
A Cml C, Md,, 21 May 54. : ;

Letter, CMLRE-E R&E Comd, 21 Jul 54, Standardization of
1000-1b. GB Cluster, to CC=10, w/2d Ind, CMLRE-E-2,
9 Aug 54, to Chairman, CCTC. =

CCTC Itam 2677, Procurement of Development Type Items,

14 May 53,

CzlC Mat Comd Instructicns 9.2-14(U), Operational Procedure
far Use, Storage, Handling, Movement, Decontamination, and
Dispesal of E1O1R3 Clusters, 18 Feb 54 (as amended).

Letter (C), CMLRE-EA-SS-5b Eng Agcy,. L Sep 53, Technical
Requirement s for the Surveillance Inspection of the E101R3
Cluster and Separately Packaged Componemts, thru Cml C
RXE Comd to Cml C Mat Comd, w/1 Incl.

Interim Surveillance Procedure P-156 (C), Serviceability
Determination Procedure for Cluster E1OIR3, 23 Nov 53.

SR 380—5—6 (C), Chemical, BEiologicel, Radiological Warfare
Classification, 19 Jun 52, ' ' ‘

CCTC Item 2673 (S), Classification - Cluster E101R3,

. 1 May 53,

D/F, CMLWO-T OCCmlO, 5 Oct 54, Downgrading of Toxicity
Data for GB (Read for Recard CCTC Item 2920).

Discussion:

' é’. Developmert of the G-series agents during World War II

by the Germans and the subsequent realization of the potentialities

of these gases in modern warfare éimhasized the need for urgent develop-
ment of ‘optimum type munitions- for- their dispersal. Reference 2,
identifies the first postwar Chemical Corps project established to under-
take sich feasibility studies. -Although-originally concerned with all
types of munitions, the work of Project 310.5 (renumbered:4~0k-15-05)
was -subsequently reoriented with emphasis on- development of a suitable
bomb for these agents to meet requirements of the Air Force. As a
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‘result of field’ tesr,s dur_ng 1049, X
clusterable bomb epproximating’ me"lQ—lb. size was’ esL,ac_w_s ed as the
most promising vehicle for-G-agent disae .1r“at1 on and related data
showed the. advanteges of GB over G4 &s a filling there'-: . Military
characterlstw cs for this bamb were  éstablished zs récerded in reference B
and’ are reuroduced hc—:-ew:_uh as a matter cf information and record:
(l) The bomb should be designed fer cluster ing in
1000-1b, size. c'H.s;er ,daptcrs ‘

(3) The bomb fiiled with OB.or other G-series agent -
should .be able to withstand storage. without leaking:
_or_ur;due detericrztien for a prclonged period of time.

.- - . 7 .(3) The bomb should bs capable of. sto orags and use under
o : . a'” climatic cenditions and temper rature ranges con-
sistent with ur_e preperties of the agent. employed.

" (4)  The bomb should cepable of release from aimable .
: .;clusters dropped from altitudes vars ying fr
.. .7 t0.60,000 ft. and 2% speeds varying from 175 to |
S . 60C. knct : :
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(5) The bomb should be.safe in storagz, handling,.and - --
.use by cperating, psrscennel.,

_SuCJ._'-C’:. bc nrc;v:.aed fer the bomb in

(6) "4 suitarl

e fuzs
- order to permit. instantanecus functicning on impact
surface .under a1l operating cernditions.

with any

(7) The bomb should be designed to give the most effective
.y . - -~ diesemination of the agent filling.

.(8) The bomb when.clus tered should not rupture when
- . drepped onto concrste from a height c¢f twenty feet.

hould net functien v vhen dropped

(9) The unarmed fuzes
e te from 2 height of twenty Tect,

onto concre

' (10) When released from a..mar:;lo clu.;t,ers the bomb should
B - : . be stable in fiigne, . .. -

(11) The method of functioning of the adzpter should be
© 'such that there are'no loése adapter parts or clusu’r
debris in the air which will affect the releasing 2ir-
plane or .other sgirplanes in any.. tacu'c el fermation
" “that may be flcwn. e o

. (12) - The resulting clusters’ shotild have pr cdlctable and re—
i+ producible ballistic gualities.- '
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Iter 2G47

b. During Woerld Wer II the standard size b zbs end clusters
were in the 100, 50C, &£nd 100C~1b. cztez~ries Tith —eight =id size being
limited by the capecity cf airplanes then available; With subsequent
increase in plane cavacity, the develcoment cf larger muniticns to be
carried therein was a logical step te increase combat efficzency. In

nrder tc meet the regquirement for larger and mere effective clusters,
Project Bl2.3c, identified as refer ., ™as established just pricr to
VJ-Day. Militer; ; C“araCuerlﬁu’CS £ se larger clusters and component
adanters were estadlished by CCTO I 82, 25 Sep 1947, and previded

that the adapters Toqu overccme der cies cof wartime design and

functicn so thaet there were no 1ocse parts in the air that rwight damage

the releasing airolane or any cthers in tactical formations that might

be flomm. Load factcrs used as design criteria were these established
initiallv by the Bomb Subccmmittée cf ihe Aercnauticel Beard. Werk
conducted under this nroject resulted in development of weter-preef, nose-
ejection tpe adentérs which could serve as shioning cases fer the azssembled
munition without further packing or crating with the exceoticn cf shipping
rings. .With verificaticn of the basic »rinciples fer a 10-1b. clusterable
bemb and a suitable 1000-1b. adanter, the develonment cf the complete G-
agent cluster was the next step 1n the program. As = consequence, Project
4-04-15-022, 100C-1b, Cluster ¢f GB 3ncbs, was estabW‘shed in the FY 52
nregram as recorded in reference d. This actien recogr z2d the new Air

Force reauirement for the family of 7350-1b. beombs and clusters; however,
the need fer ths ubjﬁc’ 1050-1b. cluster was established in crder ©o
orovide an irterim munition vendine develcoment cof the szaller counternart
In corder to n»recvigde a flrm guide for this new end item; reference d.
aonroved anplicedle military characteristics which ars red roduced herswith
with editeorial crhanges as a matter cf information and recerd:

(1) Tne clus%er shsll be
.release under operati
designed for this cla

canable of in
cnal condi
s

tallztion and
ticns fre
s of bomb sizs.

cn bemb bay

(2) The ballistics »f the cluster shall be such 7
permit tPs nroper distribution of component gas
bomblets'*¥) on the target.

(3) The comnenent(¥) gas Dc*b‘cus(**) after release from
the cluster at a suiifable height shall te capable of
efficiently disseminating nerve agenus in an airborne
state, under conditions consistent with the oroverties
of the agent. ’

The overall functicning of clusters and bembs shall
be not less than.95%.

Structurally, the clusters shall meet the fellowing "g'
requirements: +15.g, -2 g vertical, + 6 g fore and
aft and + 2 g si

(%) "Component" replaced "child" as recerded in CCTC Item 2456,
(**U Terrinology "bomblet!" assigned as recorded in CCTC Item 2743.
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b cluster less in-assemwbly and fuz
s its cm sn;oc:ng'ccntalne“ and shs
rroo’ed ‘to TItBS$Tand “stcrage under ¢
for & mericd c;'t::e CCﬂS’Suent with

-

" of the'agent £ild.-

Tl 1; p
shall se
1 be water—
diticns and
he D”coert7es

(6)
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(7) The prenaration of the cluster for uss sheuld be as
' simnle ag noss%b‘s'lnd;Shindfnct‘requ;re any snecial
teols. A

i - {8) The cluster’shzll be capable of being jettisoned in
' ‘an unarmed condivicen.
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. subjected ﬁg“niéliﬁinary'tests‘ Ph esulted in i
corncérated in the subwact V?OWRB and 1z 5 ‘Clusters =hi
. by references g., f., and’ £, and cdnsist cf the compcnan
© belew with nes auwon Ow-vezerence‘draw“ng Sﬁec1-;va+i a
flcauwon. . - S : ’

o 4 t o) cendu
(reférence d.) the nrotctype T10T 1500-1b Glusue¢
Fes r
3

ars covered
described
type classi-

o

'“‘(1)¥_Glﬁster,‘Ncﬁoersisten
’ '“X014~23—1080)~ I—C-1

, 1000-1b. T101R3 (134)
ited Standard)

1|t
Ns)

£ ¥y installaticn the cluster
shipping guerds and is 6831
the cluster is 352-5/8" leng
1, fuzes, cariridges and

o . % As assembled for bom
includes 211 comnenents noted csl~w-;xce;
Jleng by 193 dia, (bas_hg) Fer 4 1SDO
with 23-3/4" diameter ‘shinping ¢
arming wires are separately’s packad,
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: o (2) Adapter, 1000-1b. -Cluster, Z43R1 (EZ
SVt e 00 (DIAC23-780) (RIL-2-1163Z44) (Stan
 This’ adaoue* ccnszsts cP a 19-1/3" diameter x
Tell} leng, 1/4" stezl casing designed for nose
,eJe"tvon of seventy—-six (70) ccrpenent E54R6
. 10-1b. Bovb: by means of gas orsssure generated
- at. the’ tall assenbly by fcur ejecticn cartridges.
S 5. . Six. clus;:r bars and plates at szach end supmort
iR S, "7 the four jointlv stravped banks of bembs. The
1. forrard end is hermetically ssalsd by an C-ring
.+ oo - &nd-steel-plate.: The fin mounting assembly at
""" the rear, wiih neles for cartridzes, is ccvered
R , .. .. during shinment by a.gasketed »late, Standard
Il .. | .suspensicn lugs,.two at tem and cne belew, are
S ' ~ melded to ths casing. The loadsd danter,
el <

(l)

a
identified as the cluster withcu fuzes, fin,
and arming =ire, is marked in accordance with
draming 214-23-1081 and includes the feollowing
data stencillsd con a gray background: Domenclature,

—_——
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(b)

i
Lt Item 3947 T
uOCk Number, Lot Number, Weight and Cubage
cne 1" green band centrally lccetsd but not
concealed, adapter nomenclature, nucber and
nomencWauuro _of .bombs, and the Chemicel Corps
insignia.

5LRA ( 1.25)
J(Lim. Standard)

This bomb is 3-5/8" in dia. x 127 long, vacuum—
filled through a rubber diaphragm at the rear
which is solder sealed, and equivoed =ith a
varachute that is secured and vpackzsd under a
cover at the tail of the borb. The bemb weighs
about 8% 1bs. and includes 2.6 1lbs. of GB f£illing.
The assembled borb less components described
below is identified on drawing D14-3-1372, which
indicates the rscognized status of Tyve A
(“71~>—137") seamlass steel cases with two brazed
ends, and Type 3 (B14-5-1281) drzwn tubes with
one end brazed. Although about 400,000 Tyos 4
bodies have been produced and will b— utilized,
only Tyoe B =ill be supplied in the future. In
accordance with merking diagram C14-5-1350, each
bomb is painted gray, has a single grzen band
near the nose, and includes idsntificetion and
f:lling data in green. Essential components of
the bemb are the fcllowing:

=2
£
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1. Fuze, Bomb, E2/m (r2196) :
(DTZ—lﬂ—J7D)(196—731— 33)(196-131-5344)( Standard)

This i5 a 1-3/4" long x 1-11/14" diameter
point-detonating fuze containing en Ordnance
M1542 Detcnator. Arming is accomplished when
the parachute decelerates the bezmb and brings
the detonator in line with the firing pin.
This fuze is screwed into vosition at the nose
cf the borb after insertion of the burster.

Burster, Bomb, T12R1 (M31)
(C14-15-532) (MIL-B-1%4854) (Standard)

2

This consists of a plasticized paper tube
encasing a 250-gram tetryl column 1.337%
in diameter and 7.5" long.

= ettt !
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4,

L moce*‘auelv persistent under to
~<eclimatic ‘conditions. In the E54R6 Bombd
. design is such as to achievsa a

..-high percentage of nemp
* snation;’ l"owev\.r, persis

' uE" 2947
T’a*n*::—:@ —JQ—lb Bomb, Er,ég,l ()
-TeI A—-'~—_;_;31) (WiL-P-13342)( $tandamd)

Tnis is a ’4“ diameter gemi-hemispherical
chute rade of. nylon or rayon with nylcn

- Bhroud lines connected to the end of the

" bomb. end covered by = special retaining cap.
T?roes & and B parachutes ars identified

: for.use with the comparable bomb bodies and

“Giffer only in details of ettachment. Only

" Type B parachutes will be procured in the

<
future, -

béiafy’. 2oxb Parachute Opening, T10R1 (i)
(D14-32-3)(196-131-5424)(Lirited Standard)

_This is a'metal tube é" long x 7/16" in
"diamster conteining ignition compenents and
is.secured around ithe bomb body by a 30.6"
long 1/16" wire rope to retain the E4R1
Perachute under 60 to 90-1b, pressure by
-erizping .a 5" steel-tubing-covered scction
nf.the wire, 'When the bozmb is relcascd frem
the clustar, a spring-overated mild steel

carzing bar releases z lock pin which allows

.8 spring-driven pin to fire the W28 Primcr.
‘This burns 'in turn through first fire
mixturs FRL31 (MII-STD-594), delay mixture
(Forzuia 32,.54) and black Dmvdur, exploding
ignition nowder and brezikinz the end of
‘the bedy ‘Ther: 2by releasing the wire and the
cover over the parachute. A cotter pin

"through the arming bar mzinteins the delay
-- sefs Lmt,il_ ,_its_, removal during clustering.

Nonpersistent Gas, GB
(3543%0) (MIL—-I—‘I 0758) (8tandard)

Th'is is the standard agent of the G-series
of wrich 2.6 1lbs. are usad as thez bomb

-~

f:_""u_._. Although classified as a non-

~fpersistent -agent because of intention to

altvay d;sn_rse it in tho acrosol form,
inkerent cheracteristics identify it as
r temperate

2 a reclatively
rsistent disscmi-
ence is such that
to unmasked parscn—
s
|9

e
ste
*concentrations dangerous
ds up to 24 hours.

S AVEN
nel may axist for perio




(c)

(a)

(e)

££)

(g)

Tiem 294

Fin, 1000-1b. Clustesr, E6 (113)

(C14-23—7561) (196-131-571) (Stendard)

This comT is 20" long with 2 maximum width

jeckole) t
- across the ends of 255" which is bolted to the,
r

adapter p r to fuzing. It incorporates a

o
. . A o . .
‘round shroud, a short fin with a 10~ boat-tzil

angle, and fcur blades of two thicknesses of
14 gage steel (.0747") spot-welded torether.
Two teil fuze adapters for the standard M1I5241L
Fuzes are .fastened to the base of the cone:
Shipped separately in a steel crate 17" x 19
x 19% in size.

1. Cord, Detonating, Tvpe IV
(¥IL-C-17124) (Standard)
Forty inches (40") of plastic-reinforced
cord zrz interlaced in ths fin to contact
fuze wells and cartridge hclders.

Fuze, Borb Tzil, Mechanical Tire, MI15241
(R1Z-15-674) (¥IL-F-1269) (Standard)

This is a standard tail fuze supnlied by the
Ordnance Corps. Tmo are rcouirsd per cluster.

Wire, Arming, E11 (M22) (C22-128-1) (Standerd)

Tmo 557 lengths- of 0.035" brass wire from the
tail fuzss ars conpected a2t a swivel loop
retained between the suspension lugs. It is a
Type B zssenbly on drawing 022-128-1 and
specification MIL-W-1098Z4 and is shipoed 100
per rood box rolled on cerdboerd and envelopecd.

Cartridgze, Cluster Djection, 28 (M3)
(C1-31-1) (Mai-C-15230.1196-131-532)(3tandarc)

This certridgs is similer in size to en 8 gage

-shotgun shell (2.68" x ,923" dia.), with about

200 grains WCC 225 propellant powder.. Four are
required per cluster, 500 are shipped separzsely

-in a wood box.

Guard, Sﬁibaﬁng, 1000-1b. Bomb Cluster, M1
B14-17-290) (MIL-0-11395) (Lirited Standard)

‘Three asohalt-inpregnated wrapoed paper rings

2-9/16" wide by 23-3/4" outside diameter are

. located at each end and in the center to protect

the cluster during storage, shipment, and




handling pricr™to assembly of fin and firing
comoonents. Bizht 31-1/4" x 3/8" steel tie rods
s

. with lock nuts cconnect end guards to the center
= gaudn section which is strzooed to orotact the ovening
) over the single susvension lug.

(2) Cluster, Nenoersisient Gas Bomb, GB, 1000-1t, B101R5 (13441)
(D7[~—23—l533) (Standexrd) . ' :
This cluster consists of the same compenents as the E101R3
. Cluster with the excentions noted bvlow.

(2).  Bomb, Nompsrsistsnt Gas, GB, 10-1b., E54R8 (M12541)
(DlL—5—9784) (3Standard) . o
This borb.is -identical with the Z54R6 Bomb except
that in lisu of <The ELORL Delaey it inccrporates the

Parachute Opening, ©£10R2(M141)
(196-131-61341) (Standard)

The primery change in the .d lay. mechanism is
the redesign of the arming bar to-improve
functioning efficiency and -safety, This spring
stezl cozpenant has a tab turned under to engage
2 shoulder of thes modified ::rlngz pin and no
lock pin is required.

- (b) Guard, Shiooinz, 1000-1b. Bemb Clus ter, M2
(?14—¢7-1501) (196-131-628) (Standard)
This is an improved guard similar in construction to

the M3 Cua‘d orovided for the M35 and V36 750-1b.
Incendiary Clusters, and is used .in lieu of the Mt
Guard described under the E101R3 Cluster. The M2
Guard consists of four 90°, identically-molded, wocd-

e - i~ -fiber sections sirapoed with stesl .at each end and %wo

central pesiticns. This provides a 585/8" long" X 24
digmeter sl atted case which orotects the loaded
adaoter. Dimensions of the shioped adavter are 60-1/4"
long x 24" diameter. Limited Stendard M1 Guard may

be used with this assembly.

(¢) The cluster is zarked in accordance th drawing .
€14-23-1534 in a manner similer to the EIOIR3 but so
that all markings are visible El":ough uhe top central
bars of uhe M2 S wnnlng Gua*a :

d. Functlonally tbe E101-typs Clustérs ooerate tnrouzh the
fo]lomlng sequence after releass :ro'ﬂ bomber aircraft in accerdance with

bombing tablesi The cluster fuzes arm after vanes are released by

“the arming wires end rotated by air currents, the fuzes initiate

simultaneously 2t the pre—-set time J.or 5,000 feet,. setting off detonatlrg
cord to the four cartridges and. devs oolng a pressure of about 5,000 psi




within th2 chrmbir at tha resr of the cluster; this dsfcrms a bolt in
th2 ronr nletes of the adeantzr releasing internal comnenants end causing
@jaction of thz bundle of bombs Thrcusch thz frent of the casing undor
Pressure; after about 4 seconds the dslay mechanism on each bomb burstis
to frec the roar cen and allow the parachute . to assurs asxial stability
and slow thz bomd to 2 terminal valocdity ¢f about 75 fz3t pver second
to reduce grou.d panetration 2nd cbtain ootimum disversicn; the fuze
functions instentan2ously on surfacs contact to disnmerse an aeroscl of
CB in lzthal cencentrations. On ths.besis of test remerts citad above,
a lwu?l deseage from one cluster covers 10,000 to 20,000 square yards
in 30 seconds and 32,000 to 50,000 scuere Vzards in 2 minutes, denending
uoon metco‘o%e'i cal cenditicns., Refsrence n. noted that although G5 is
el ass fied as e nonoersistent, 211 iir Force missions flown showed only
ean 15% decline in the total amount cf zas in th: atmesohere per minute

of exposure frcm the onsz—half To cne hour samnling intesrval,

2. The inherent.dangers cf G3 and mass oroduction and testing
of uhe 10123 Clustzrs has besn rzcognizad, consequently aonrooriate
safety procsdures have besen prepered znd ere identified es ref. g. This
is'a complete safety nublicetion feor uss by ell Army agenciss concerned
with the sicrzge and handling of the subject cluster. In addition %o 2
deteiled munition descrivticn and discussion of GB and iis preneriies,
physiolozicel effects, medical asnects, etc., ref. qg., ccvers protective
clothing and prccedures; detecticn, dscontaminating matsrisls, equipment,

s; dismosal, Suc*‘?,&f‘ fzcilities, prccedures, and gquantitj—

distence fa escort resmonsibilities, precedures, agraemants, apd
mission of chnical Esccrt Detachmant; rail, motcr, water and
shipment; end éisaster nlanninz To include resvonsibilities, alarms,

and training érills, The Air ﬂoff-e is publishing a Technicel Order tTo
cover nrocedures to be used by USAF agencies. Su*‘ve 1lzncs orocedures
based on refersnce r. will bz published as an SR in the 742-series for
implerpentati on by Cml C- depct merscnnel to evaluate clusters in the
suoply svster while in Army Contrcl and a_hso to nrhv;ae for declustering
to individuel bombs. Reference s. identifies the interiz preccecure in
effect until such time as the SR is available. Detailzd technical deta
are previded and include visual inspection, leakage tests, functicning
tests, somecial tesis including sammling and chemical anelysis, and
serviceability .requirements for 211 senarately nacked cemponents.
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f. Reference 4., Identas the final enginsering reocrt cf
ths develooment la bcratorles on testing of the ELOIR3 Cluster conducted
for evalustion agzinst the apdorovad military charactaristics and »rovide |
data for tentetive munition sxnenditure requirements. Scme results ob-
tained jointly =ith the Air Force are incecrperated in u.-ls remert. Rou-
time tests wers conducted on (1) Roush handling, including transportaticn
and drep tests cnto concrete, (2) Surveillancs, including storage of the
E43R1 idapters, T6 Fin and detcnating cord, 354%.303105, and assemblead
clusters in ithe climatic hangar 2% the _ng"_n Air Force Base, (3) Desizn
efficiency, including tests for vibration, immersion, bomb bay instellation,

. .4-.“ 5 .~-’ = &= T ' P ) ) . e L. mo’




dwards Mir ¥orce Base, d851.~.-.
nal efficiency, including dron
* sseminaticn of the E543% Bomb from
s at Dugway Proving Ground. 4s a

g-requir E"“-""'lus, ballistic evaluzt
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result of &1l sts renorted in *Cfer nce h., it was.concluded that the
E101R3 Clust=“ sa‘clsfzed the ennrcved milifary cheracteristics renroduced
in Daragrao.. b. 2bove in &ll cases e:«cent that it ~as noted th=t ths evalu—-

ation with respect to characteristics (2) and (3) mers not yet fully
termined wbich was also the case z"cr characteristic (7) of the compenent
bomb reproduced in paregravh a. abcve. (4lthough 95% functioning may have
been accomplishad with develcnment-type clusters, the functioning of
producticn-tyoe clusters has besen cf the order ¢f 85%. In addition, chzrac-
teristics (2) and (4) paragraph 2.a. are net censidered to be completely
satisfied because of limitation of time and aircraft capabilities. ) is a
result of 21l tests conducted and eva luvated, referencs h. recommended ths
the SU.bJéCu E101R3 Cluster bz considered a Satls_aCuOI‘y item to meet the
stated requirement and suggested that an improved delay mechanism, subse—
quently accezplish ed be develomed Te simnlify clustsr assembly and avoid
possi ible premature firing.

& Det 1led rencrts of
2 e

=0 v =2
are cevered in referesnce

C123 Cluster at Dugwny
_Proving Groun ‘ ' .

: . (1) or these, reference i. reported muliiple d*cn tests to
nrovide data for 33 Just €

or use in verifying cluster expenditure rates. Functicning
of 22.7% compcnent bezbs from eight clusters was reocrtad over 109,000 sq.
yds.; estimeted dosags-arez coveragss for an LD., Of "‘OO ‘“g—-m.n.lues per
cubic reter in the G-15, C-30, C-120 sscond O 1z nerieds werd 44,000,
80,000 and. 270,000 square yards, rssnecti v.ely.. (Ife_:e oro CEl\.al COl’lCL..ulOI‘S
for.this test were =ind speed - 4.4 mph., temperature gra dJ.ent - sllgh‘
lapse, air tezperature at 2 msters — 530F,)

: -+ (2) Reference j. _i”e") rted tests conducted to determine the
-eanabilities ¢f the E101R3 Clustzr for disseminsting CB in physiologically
sienificant cencentrations cver larzge areas znd to nrovide informetion on
the-functicnabiiity of the miniticon and 1ts compeonent¢ narts. Fuanctioning
of 85% of the Z54R6 Bombs *as renortéd. =ith an avsr rzge dron patiern mer
cluster of 8,000 square yard Assiming tmlf‘o*n ¢l er:DLm o, conclusion
indicated thst 209 clusters —sre recuired to orovicde a’ vaver dosaze equal
to 100 mg-minutes per. cubic meter over 80% of a 1 square mile area within a
2-minute samnline period under lznse conditi cns. Fer inversion conditicns,
T4 to 94 clusters ~cu1d be required. It =—es also concluded thet the E101R3
Cluster =as sufficiently aimable ~hen drcooed at 15,700 faet’ gitituds for
functioninzg at 5,000 feet 2bcve tha terrain ané th=t the pverachute-opening
~delay cdevice cn the compenent bombs should be lE’.DI‘OVEd. ‘

(3) Referencs Z. rencrted further tests conducted t
determine munition expendit cure rates, functi onabvl‘rtv cf the cTus*‘er, and
a comdarison cf the vanor effactivenéss of the subject munition ~with a
VI-fuzed, (B-fillad, DOO—lb., AF=¥72 Bemb. Ccenclusions indicated that
(a) A relisbois detcr zinaticn of expenditure retes was nct possible because
vaoor dosage Geta were inadequate, (b) 4 higher vercentage of E54R6 Bembs
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subsequant eveluation of results to determine the effectiveness of the
agent as disseminated. Refersnce m. included detailed results and data
from which the following ccclusiornis were drawn:

(1) The EICIR3 GB cluster cannot be considored oper-
ationally suitable for USAF employment until such time as compatible
detection devices and protective equipment become avs_ll«_b_c to using
organizations. (S)

(2) The cluster can be dropned from high performance
bomber aircraft (B-47) at high altitudes (up to 42,000 fect MSL) and
high speeds (Lp to Mach ,76) and is very stable in flight. (U)

‘ (3) The ballistics of the ELOIR3 are satisfactory for
area employment. (C) ; .

, (L) .Use cf the cluster to produce a letinl concentration
of the agent under appreprizie conditions is feasible (8)

(5) The agent dissemineted by this means penetrates
lter

temporery sheliers and diffuses down into trenches. (8)

(6) No specizl loading ec.ul**nent w:.D be. ?'eqﬁired in the
bomb-up operation, (D) - o : A

(7). The main impact on an Air Force Wing vpon the adepticn
of thls nmnlulo*.—aga*t combiration 2as a:weapon. for stratc—lc employmvnu
is the rsquirsment for a thorough G-series indoctrination and treining.
of 211 personnel. (S)

. ‘ (8) Fzcilities t a base of operat‘en require o storage .
area, toxic ges yard, zs outlined in T.O. uTc. 39'5—15K—15 (S)

(9) The AJLI‘ v\eauher Serw ce _md A:Lr «nt_lllgerrcc will: be.
required to give valid and ‘"up to the minute" target informetion. (U)

(10) The E24R1,. iner£i=;érning, point detonating fuze, is
unsatisfactory for fuzing the E5LR6 bomb, (C) -

i. Based on. the conclusions notod above, reference m. incorpo-
rated ths Tollowi ng recomrendations: :

(1) An "all-ways" type fuze be develeped and used in all
GB cluster munitions of the future. (S)

(2) | A requirement be made of the Chemical Corps for cevelop-
ment of a more positive means of immediete detecticn of leeskers, This
might ‘

(2) An instantanecus indicator, installed within

- -l \ K13




Item 2947

the ¢lustér so - that any léaking inside the
cluster would be immediztely detected or
indicated. (8)

(b) Or an instantsneocus afe;:; detector, portable
and inexpensive. (8)

(3) An approved and tcosted operationel method of dispesing
of a leaking munition be formulated. (S

(L) & thorough study be initiated to formulste more pertinent
safety criteria, especielly for this agent. (8)

(5) The present bombing tatles be redesigned to include true
airspeed in ten knot increments, rc,lc:se altitude a2bcve the target in
~increments cf 1,000 fest, and to pérmit use of "Q" factors for differentia
ballistic wind correctiam s (C)

(6) A& tznk liner for the M34A2 power driven deccntamination
apparatus be developed that would be resistant to the corrosive acticn
of the sodium carbonzte solution. (U)

(7) Any future plans for the employment-of this weapon be
delayed until such time as compatible detection devices and adeguate
rrotective equiprent zre made available tc the USAF. (C)

(8) Further research and/or study be irmitisted to improve
the relizbility of the fuze of the E5LR4 bemb. (C) ' '

d. In summarizing the cverall resulis of the operational
suitability testing, reference m. indicated that:

‘"2, Although the design cf this munition fzils to exploit
the potential capacity of -the bamb for agent fill (zgent weight
is less than 1/5 the total bomt¥weight) the EL0IR3 cluster will
provide -the Alr Force with & rerve gas type anti-personnel
muniticn compatible with high performenceé bomber aircref%. The
cluster is ba2llistically steble from release altitude to the
point of functioning of the cluster; however, sinces the component
. bombs are stz blllaed through the use of par=chutes, the overall
2imability is contingent upcn allowance for the effect of vectar

wind from burst altitude to the surface, Within the cenditicn
postulzted in this report, this mmunition can produce a lethal
concentrztion on targst. (S)

: 3. . In order fer the Air Force to attain a cepebility to
use munitions contzining nerve gas, it is recommended that the
E101R3 clustsr bomb, although noti entirely suit‘_blc,, be accecpted
as an interim weapon pending the development of a more efficient

* cluster —eight ..
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munition. The using militery units must be provided with
adequate detection devices, protective equipmont, and
accepteble methods of d@c”‘ aminating "leakers" prior %o

the issuance of this weapor. Furthsr, mest effective
utﬁlizati on of the weapen, is contingent upon dsvelopment of
the ability to accurately forscast meteorologicel conditions
at distant points within enexy territory. (S)"

k. In view cf the recommendation of reference z. that the
subject cluster be accepted as an interim weapon, reference n. indicated
that Air Force standardization procesdings were being initieted and
requested approprizte action by the Chemical Corps which would include
identification of those assemblies wtilizing on-hand components which
would be considered available as lirited standard types and those
censidered standard far future procurement. As a result of informal
coordination, reference o. indiczted zgreement that the ELQIR5 Cluster,
incorporating the E1CR2 Delay, shouid te the standard type selected for
future procuremsnt with the ELQ1R3 Cluster, incorporating the ELCRL
- Delay, classified limited standard. 3Based on these acceptances and
agreements, this report was prepared to incorporate the necessary
information and effect the type classification desired.

l. Pursuent to the provisions of par. 17, SR 705-5-1 the
fo]lowng information is tabulated in conncctlon with the subject acticn:

(1) Using Agency - Air Force

(2) Whether military characteristics were satisfied - Yes,
2xcent as noted in' var., 2.1,

(3) Wnether user tests were waived - No tests were waived.

, o () mondablllty

Eal

ubje
gms .of sunvly.

ect items are expendzble, Class V
EE £

us
-

(5) Stock Status -
* (a) Procured: Total production of 23,700 clusters
‘has been authorized from components originally stock-
piled for 62,931 clusters. The data tabulated below

indicates total guamtities produced, scheduled for
assembly, and on "hand:

1, EIOIR3 Clusters produced - 13,600%%
2. EIO1R5 Clusters produced 5,600
Scheduled 4,500

* Procurement authorized as recordnd in reference p.
*¥% 2700, are considered unserviceable.
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3. Components in storage:
EA3R1 Adapter 43,000
E5LR8 Bomb Bodies - Type A 362,000

Type B 2,488,000

FIORL Deley 'l - - 3,000,000
E1OR2 Dalay | 228,000 #
| UEI2R1 Turster - o . 3,000,000
-' 11 Shivping Cuard 13,020
ELR] Farachute - For Typs A Body — 309,000

For Type B Body - 2,546,000

CE6 Fin 39,860
E11l Arming Wire . 39,860
| E8 Cartridge 159,700

#Sufficient for 3,000 clusters. Additional
E1OR2 Delays required for 1,500 clusters
(114,000) will be supplied by modification
of E1OR1l Delays at a cost estimated at 65¢ each.

(b) On Hand - See above

Estimated .Cost: ELCIR3 - §1750 - ELQIR5 - % 31800
jX'Inclugi_ing_ modification of delay mechanisms

Procurement Plans - The subject clusters are under
current procurement to meet Air Force requirements.
Future procurement is dependent upon the needs of the

using agencye

Subjéct clusters ar.e,j'e., completely. new type of munition

~ and do not duplicate any existing type in the supply

system.

Sufficient facilities exi st.. for peacetime and wartime
production which will be accomplished by commercial
i:rocurement .of metal parts with.final assembly and
filling operations conducted at Chemical Corps arsenals.
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(10) Design insures maximum Interchangesbility and is
suitable for mzss production. T

(11) Transportation asvas —~ Necessary security guard
: with suitable individusl protection, ceuecuon and
decontamlnatlon GCJU_.DLT:?,Du is reau_lred '

(12) Strategic and criticzl materials’ invdlved - Nene. ‘
The GB filling, once considered criticel, is now-
available in suf?f cwmu cuantn ty. e '

(13) hterature requ_rm_:e*t - Subject  clusters will be
included in pertinent Cml C - Air F’orc— techm.cal
‘DU.DllC tions and bom::.r.g tabl°s. ‘

(14) Commodity classification - SCC Gode $0-52

(15)° Subject item has completed lirnited ernvirenmentel tasts
for conditﬁ' ons uridcr which it'was designed to cperate.

(18) Security classification - SubJect item is now con- -
' sidered Unclassified in view of current interpretation

of SR 380- 5—-6 (ref. £.) as interpreted by references -~
u. and . Dc'caﬂ ed Derfommce cuba zre cWa551f1§d

A j 'Secr°u
(A7) Logistical data =

E101R3 ~ - ElOlRS

tock No, - - = - 311010 _ 311015-
Line Ttem Ne. - - 10629710 10529720

Packing - Cluster con:oorrents are stored c.nd sh:.pped
- as fo_l_ow g

- (a) Cluster (w/o compénents) 1130 lb 19.1 cf*

(Adapter w/bombs & shipping guard)
(b) E6 Fin Z-— 1/steel crate 7h 15, 3.6 cf
(c) M152AY Fuze - 15/wooa box 5L 1b., 1.3 of

(d) E11 AJT:Ulc Wire - lOP/wood DoX 2o lb., 0.3 cf
-(e) E8 Cartridge -A,SOO/wood box 30 1b. 0.7 of

*When produced with ¥2 Shipping Cu¢rds 1309 1b, 20.4 ef
Color Marking-- Cray oody with one gree*z band.
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m. In connection with this zction, it is to be noted that the
agent concarned 8, is c7a551£1ed as z nonpersistemt to indicate that
its use would alwzys be predicated on c¢issemination in an aerosol form
to achieve maximun results from its very high lethality, 4s 2 conse-
quence, the nonpersistent terminologzy is -ncluded in the designation of
the cluster which is marked with ane gre &n band indiczative of a non-
persistent filling. Inherent charactsristics of GB, however, are such
that it quali ues es a persistent z2gsnt znd is so mcn_ﬁ:' ed in basic
1

document s like T3 3-215-1, Cher ical .zgep; of the G-Series, 28 Jun 50,
and T 8-285 - I\.".” MED P- 1328 - AFM 160-12, Treatment of Chemical Warfare

Casuelties, Aug 51. This is recognized in t’ne precauticns for manufacture
and the procecmrvs taken to accomplish decontamination which normally is
not required for true nonpersistents. Previous recommendstions submitted
to the CCTIC Subcommitiee to recognize GB as a persistent zgent were not
approved, with sizilar action on suggsstions that a 3-band merking (2 fo
inherent persistency and 1 for dissemination as a nenpersistent) be
established for mmitions like the subject clusters which, inreality, are
persistent-filled munitions from the time of assembly until used in combet.

n. Thes foregoing paragrachs btriefly review the requirement,
developrment and vesting of the subject clusters which are the first aeriei
minitions aveilabie for the dissemirztion of GB. Develcpment of thes
bombs and clusters was lnltl;.uvd. in postwar years-as l"OuEd and was pro—
cesding rnormelly when the impetus of the Korean War established an urgent

L;

H
)

equirement for guantity procuremen T3 ch was authorized as recorded in
rererence p. Dus to the telescoping of procurement and development,
ertain preblems resulted from the urgent effart to produce a satis-

ctory mundticn suitable for early production. Criticzl design features
included the strengtiheninz of the adapier, and the ser.lﬁ_“.z, ST,ablllZlng
and fuzing of the component bomb. These cuite obvicusly zffected assembly
schedules which, 2s revised, will utiiize all on-hand commonents in the
most economical manmner, Security classification of the subject clusters
has been guided by the regulation of ref. 1. which superseded the
applicable postwar combined Chiefs of Staff directive. &1 though essential
information on these GB munitioms was or:.g;n.nally Secret, downg“aalng
actions recorded in references u. and ¥. have unclassified most pertinent
data except production figwes w which are Confidential. Type des:.gnaoors
(s nurbers) listed herein have been coordinated with the Ordnznce Corps
to preclude any a.mllcat.mn of common item designations within the supply
system. Approprizte recommendations to accomplish the actiomn required
a2t this time are noted below.

)
(

Hy O

3. Recomm=rndations:

It is recommended that

a. The Z101R3 and EXCIR5 Clusters as described herein and
in references g¢., £. and z. be redesignated

Cluster, Nonpersistent Gas Bomb, GB, 1000-1b., M3L4
(E101R3)

: K18




(2) Cluster, Nonper
L M3dal (710~n5)
2nd be classifie
resnectively to
internal carrzage,

d-

.D
B

=i ted Sfenéefd and Standard types,

rement for

The M34 and ¥34A1 Clusters be further classified as

essential, Class V(4) iters of:current sx.pply.
L. : = ) Y e
Co The Cherical Corvcs b= assigned all Army T spon51b111ty
: for thes subject iters under SCC Code 90-32. )
4. The subject munitions be furnished tc the Air Force:in )
accordance with current interdevartmental agreements.
. .8+ .The comnonents of the complete rounds of the sub,]ect -
; clusters listed in par 2.c. be redesignated with the
"E" numbers indicated and type classified as noteds :
“ -f. Consumption rates for- the subject clusters be -determined’
by the 4ir Férce as. the, us:r_n;r agency. ' ;
. : : REET s By K
' Z. 7The subject clusters be considered Unclassified itens B
with performaricei deta:'classified in zccordance with
. . previsions oz refersneces’ t., u., and v. § oo e,
“~ Ha-, Dra’mn s and spec if .ca 'i ons. stock records and a]_'L -
e wam ‘1
> - publications affect ed by. this action be revised. accord— -
ingly. S -

x19t!




Classification of the Clusters,

tem 2914.7

Non:ers:st*lt Cas Bomb, GB, 1000-lb., M3L

(E101R3) & M3LAl (E101R5) &s Limited Standard and Standard Types,Respectively

/s/R.N.Skaggs, Col, GS
Dev & Test Sec, OCAFF

/S/L-..‘.Fe lenz, Col, CmlC
Cml Sec, OCAFF

/s/Ce M.rreuaendorf, LtCol, Inf

AFF In 0, 4 Cml C, a,

Concurred
C.Lonero, LtCol,MSC
Army Medical Service

/s/T.Emmett Thomas
Corps of Engineers

/s/H«Rackowski
Crdnance Corps

/s/R-Raymond
Quartermaster Corps

Subject to resolution of
Security Classification

/s/W.AMartin, LtCol, USAF
Air R&D Comd

Concurred
H.C.Gilbert,LtCol, CmlC
Inspec Div, Mat Comd

CONCURRENCE SIGNATURES

SubJe ct to Securj;ty
Reso_luw on

/s/R.C.Kinns
Wright Air Dev Center

Concurred
Je.J.Heyes, Ccl, leC
ACleO/:sW

/s/L«D.Fothergill
Scientific Adviser/BW

/s/Leo F. Walsh
Mat Div, 0CCmLO

'/s/V.F.LePiansa, Col, CmlC

R&D Div, OCCmlO

/s /M.L.Denlinger, LtCol, CmlC

PT&I Div, OCCmlO

/s/L.M.Swanson -
Budero, Navy Dept

/s/W.P.Swain
Bulrd, . Navy Dept

/s/J.H.Rothschild, Col, CmlC

Chemical Corps Board

/s/R.A.Murdoch
BuShips, Navy Dept

/s/b.L.Russell
BuYds&Dks, Navy Dept

/s/W.G.Willmann, LtCol, CalC
Ind Div, Mat Comd

Concurred
R.C.Morris, LtCol, CmliC
Sup Div, Mat Comd

/s/L.T-Fleming
" Transportetion Corps

/s/D.H.Hale, Col, CmlC

Dep Cmdr, R&E Comd

/s/B«H,Lewis, LtCol, CmlC

P&E A 0, R&E Comd

/s/B.H.Harris

A/TCW, R&E Comd

/s/J.c Braxton, LtCol, CmlC

‘In O, CmlC 'Ihg Comd

/s/J«A.Martin, LtCol, CmlC

A/RWENTM, R&E Comd

ACCEPTED BY THE CHEMICAL CORPS
TECHNICAL COMMITTEE, 9 Dec 1954:

/s/T. S. ECKERT
Secy, CCTC

APPROVED FOR THE CHIEF CHEMICAL
OFFICER, 9 Dec 195L:

/s/WILLIAM E. R. SULLIVAN
Coleonel, Cml C
Chairman, CCTC

/s/DONALD H. EEHRENS
Major, GS
Office, Deputy Chief of Staff
for Logistics

APPROVED BY ORICER OF THE SECEE-
TARY OF THE ARMY, 9 Dec 1954:
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