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Ob,1ect

The object of these tests was to determine if the E40R4
Dog Canister (Modified Dog Canister, Ml2) will withatsnd r.ecent rough
handling requirements to be included in Specification No. 97-52-146.

Discussion

At the requ.est or the Chemical Corps Engineering Agenc~I

the Protective Division of the Chemical and Radiological LaboratorieB .
attempted to eeta))lish requirements tor a rough-handling test to k-e
included in Specification No. 97-52-146, Canister, Dog, M12. Initial
b)(3):10 usc 130

The soope of thio test was not as exte."\oive Be \l6ual Finnl
Engineering tests si noe it was conducted with the sole objective c>f detel'
IJdning the ability of the subject osnister to wit.hstllnd rough-handlingtand
to determine the effect of this treatment on the protecUVlt proper'Lies of
the cal'\ieter. While certain deficiencies were noted in the canister as a
reault of this test progratn, the recOIIIllIended ~ui.rement.B ~1'G mst.

rb)(jf10"S<OjjO--~-~--- ~ --~-----
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b)(3):10 usc 130

Conelusion8

. - . ... ...

With respect to the rough-handling requirement prescri.bed
in Final Engineering Test Directive No, 61 (appetldix A, hereto), the
E40R4 dog canister performed as :follcw8z

A. SaUafllcto
b)(3):10 usc 130

ReCOJlllllendationB

b)(3):10 usc 130
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I. OBJPiT

The objpct or these tests was to ~eterm1ne 1f the E40R4 Dog Canister
(Modified Dog Canister, JD.2) w111 w1tblltand recent rough-banc1ll.Dg .require
menta to be iIlclud.ed 111 Speci!1cation 10. 97-52-l46.

u. AUmORIfi

Authority for conduct oc !1nal-en.gineering teats was der1nd from D1s
position Form Croll Chief, Protecti.,e D1.,1910n, to Chief, Test D1.,1810D, dated
2 Ootober 1952, subject, llodU1ed Dog Canister 1112 (R40B4) (Test D1vis10n Job
No •. F-1209) • The work was charged to Ix. O. 1708 (Project 4-80-01-0(2), Job
521, Specinl Problems, Protecti.. Di.,181oo.

m. DIRISCmB

The teats were conducted in accordance w1th P1nal-Engineering Test Di
rective No. 61 (nttaehed hereto as appendix A), w1th the adclitj.ons or de
letions noted. ill thoappropr1ate sect10M ot tho report.

IV • PLACE AND Tm OF TESTS

All tests were conducted at Cbam1cal and Radio10g1cal Laborator1es, Anq
CheadC&1 Center, between 6 NO'f'ember 1952 and 14 January 1953.

V. FACILITIES

The onl1 facility required, other than those apec1t1ed In the Test D1
rect1ve wae the DOP (diocty1 phthalate) ))Qoetration apparatus (Apparatus,
Canister Testing, IlIt-E3).

VI. TMT DATA AND RESULts

b)(3):10 usc 130
- ---------------.-------- ----------_._----- -
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rb)(3):10 usc 130

b)(3):10 usc 130

b)(3):1CfDsc 130

~b)(3):10 usc 130

.• • H9.!1Sh lI~ndlinc;

1. E4 Hough-HD.neJ.lin£l!'lc~

2. Drop Tost

3. Vibration Test (L.~\.B •. J.:nchinc),

D



~b}(3):10 usc 130

UNCLASSIFIED.. ~ ......,.~", .. _,.t.
• w~r., .... :: _.' '. S 'IE 1M'. t

II -"en

B. Surve!\J.aQoe

No survelllance tests were undertaken as ';'he onl1 mod.1.t'ic:aUons
made on standarcl JIl2 dog can1ster in dsvllop1ng the E40B4 weN structural
changes. so that the e.xper1mental item 'WOUld be no JDONI susoept1ble to effeots

.of cllat1c extremes than lIoulcl the standard eaa.1ster.

C. Desisn Efric1eno:

!be photograpbB prescribed in the Test DiI'ect1ve plus additional
photographs showing the damage to th\1 canisters a.od their packages due to the
rougb-bandJ,1ng test are inoluded as appendix C hereto.

D. FunctiOnal Efficienc,y

The fu.nctional-ef'Uciency testa were conducted in the tollowiag
order:

1. Air.f1:t1yt Resistance
b}(3):10 usc 130

2. Sn.mkl. P"gob-a.tion !1m}
b)(3):10 usc 130

3. !:!LChlorpicrin} !4ld
1b)(3)"O u~c 130
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b)(3):10 usc 130

b)(3):10-USC 130

UNCLASSIFIED

lemental Tam.E. SueR -. _

Rough Handlln..s
1. 1 uachlno

a. F.J, Rough Hamil og_

b. Drop Test

["(3),10 usc 130

l
4. UNC
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ib)(3):10 usc 130

,b)(3):10 USC 130

I
I

I

4. Alr-Fl9J! Resistance
b)(3):10 usc 130

5. Smo!(O PenotraUoQ (lIB and DOP)
b)(3):10 usc 130

P. ·Coppari89n \lUh ID2 DoR Canister

Nt' I"OU&h-haDdlJ.ng or tuActioAAl-otf1c1encl t~t.3 ."re lIlade on tbo

UNCLASSIFIED
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b)(3):10 usc 130

VII. DISCUSSION

. At the reqUest of the Chomical Corps Engineerir.g. A.gency, the Protective
Division of the Chemical and Radiological Laboratories attempted to establish
requirements for a rough-handl.1ng test to be ineludod in Specitication No. 97-

• ca. the . 0

b)(3):10 usc 130

!be dcope of this test was not as oxbensive IlS usual Final SnaiAeeriag
teats since it "as conducted with the 8010 objec~ive of dotormininB tno ability
of the subject oaniater to witnstand rough-handling and to determine the effect
of tide treat~ont on tho protective propertlos of the C8~ister. In regard to
fb)(3)'0 usc 130
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With rosi-eot to the rouah-handllnc roquirement proscribed in Fi.nD.l ~
neerine Teat Directivo No. 61 (appcmd.1x A, hereto), tJ.18 E4OR4 d03 cnnistor por
tOl~d as tollows:

b)(3):10 usc 130
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IX. RECOWPPAfIONS
b)(3):10 usc 130
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29 October 1952
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Fin~l En~ineering Test Directive No. 61
Cllnbter, Doe, E40M

1roJect No. 4-80-01-002

UNCLASS

'I'FliT DIVISION
CHTo'LLICAL conI'S

CHOOCAL AND RAI;IOLCXaC{,L L\BOIu.TQl'IF.5
Aru.y Chel!J.cnl Center

Maryland

.... '... , . '", '

The object of these tests is to detonr-ine if the E40R4 Do~ canister
(Modified Dog canister, »12) \'lill lIi thstiJ.nd recent roup.h-handli~ rc iuirements
t,o be included in SI·ecification Nfl. 97-52-lA6.

n. Authority

The I\utho'rity for ITelar:JUon of a llan of test \·;tIS derived fr m DisrotJition·
Form (AI;;endix I, hereto) frolll Chlcf, Protective Division, to Chief, Test Division,
dated 20 Aur,ust 52, 5ub~ect, Modified Dop C~nir-ter MI2 (E40Hk). This test iu
desipntlted To~t Division Job F-1209, and \'Iork is char,'eab1e to Ex. o. 1708
(Project 4-80-01-002), Job 527, Sl~cial problems, fTotective Division.

In1tintion of f1:l1~l enl:'ineerinr te~t.~ is llouthoM.?ect t.y DfF (ll.n~er.dix II,
hereto) fl"Or.1 Chi!:!f, Irotcct1.ve Division, \..0 Chief, Teat D1v1:ii· n, dllted 2 OCtober
1952. ~uu.lect, MOllified DCl;" C"inistar ijl2 (FollOW.).

I; [•. ~cri1tion

I. Object

b)(3):10 usc 130

..
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.. b)(3):10 usc 130

ChsracterL.tlcs

A. bpUth Hnndlin(I

VL Phn of Tc:;t t1nd Procedure

L ~~:-:------------------------------- ------

IV. Milit.:.!

~ .

•

•
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~~i~t'1i,"~;J:; /r,;',;",' ,,' ,'" ,'," "y,:",;""" ~,. -.;.r<" '0, C""'" '. :c, c' '. >:," '>. ,}. ",~" ."
" ;:>;':,'1 b)(3):10 usc 130
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i

•
\,..
,J

~
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b)(3):10 USC 130

b)(3):10 USC 130
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~n r.('l~(iilctOU. >".l ~:L\tt;rial:; 3r.mc~:, TC3t
T~:c Teut Enr.i! :0' ~l' will roqucct 'Jf>fl of tl:l?
in conduc ti."'l.i; U'l(,! Funct1.0lU:i. :::l'=.Lc:'cnc~· tcoGis

.J. Air-Flow lte6~,::t..'noo

r.~c:C.'!15i11~::'..ti..lS
t •

Twel"lt:,'-~'~~" ::.!. ",:--.:. ;:;0"; CU:'lis )~Qr" \'..:11 ~o r~111iree [01' t~~cso ~('st~ and ~\'ill

br; ~ur;'licc ";. !l1"r.~·\d~vu ;)::"V"l.l:liCJ:;.

C'~"":~l\t ~,:\ull~:l"'l~ S:l!'·,t:.· l'Or;.I',n~t"'I'lI:l or C~,:l !.: ~d ~bs w111 ~)e O~)sor'lod
t~.r(\ ~:..:~~~t t,~H~ t..onttl •

~...~~tOrill.,: nKnch .. !l:::t D~·ti::'1 n, ',:~l: :'ro·,1r!c :.~ ~e:::~ !!1·~.~cr.r ...·~ho .....il1
coorl.linatu .me: Cll:'\.~uct i.!l~ ~.I·! ~ C.:I,! r"\):~l~ all:!a~ ~ t'!rw.l t"'r,iMI']'ine: SecticnJ

T~~st Oi '/isial',} ',,!'c T"t:t E:'cincl.·r \':1,...1 :-.ui nu:.in • i::~!1on with t.ho C:::l C Board 8!'1d
~'lnal El'r,UlC ··rinr. S!;c';icn in ..11 i,\'at p:;;':~:t;. :~u:rinl:l 3l'Olnch ..;;ill J.n udlil tia:l,
~ll:rfor'~, ~!':e ~'IU~S o'.~tl.l:1l!c in ;'..~•• V:. :r.~.~i·w:..::~ l·I.C:"~ t,e;. t.~c ':co:. ~ ~f'l(:lncor.

VlIl. :.[... teri;'llu nc~~ired anti Sourca

VlI. ?"!.LCO of :'ec.ts

c. ~·:!..11 ~!~rln~ 'rlnn Sccti\itl. ':'~:..t Jlvi:Ji.:m. w:.ll do&ll;roto a TtJ~t Co
QrdtlUlt.or ';'Ir.o w111 int.er.rate tJlC '1ntir~ 1-.rc.~1~·• ..~d :J.dvi~13 iUl t.o ~:~O '-ICCG;'t

:'bi1it~· or rlX:ilied c:~a..~":t5 in t.ile '"um 0: t.c;,;t. FitUll Er.j~i1J.ecrinr. Snction, u;>on

•\. ~ot,~~ti"'1') :)lvisi.>n ',iilt S~lll~lit tho i)rotot~';)Qli for t.bl£ :)rot:ra':"l a!!d
:'l'\.wi~c !':;'Oil!~l,;;'; ~~:. ~::~ :":::,c~:'j::..c11 :·::"!'ic:'..cnc~· ~C~'tLi. III ~d\:J~i\,o1l ~.~lol:: \';ill
.c....rni~:l L~IZ'~"~'~:1 I.ike '!'m~t S"',r.i.n~"r to ~'itlAl En~1noerl.'l'::; ~'lcllon, j)'.st tl~··:!..r.c':'r~.nr:

te3~ data Ol~ ~·:::":;1c.11 c~~nr~~t~r~sti~r. o~ tht: F)j;)rl}: colni~tcrJ and. :~:.. :l'ov':'Ja
J··'--.trll;or(~·) 1: ;,~:.: i:'..:t:.

x.

':~1l tcS7.~ in ';.\':r~. vr,,~, ·..~ill
:.li·-l s.ton .... -{ .. ,.. n'''l"'' f~c' , ~ ~ i~"v _..I. ,.\' Ii... ...... r..L • ..I •• lJ _ .....

fLcilitiet c~ :~~t~vtiv~ :iViti~n

in pur. 'v'!,!';,l,:': flnd ).

,

rb)(3l:10 usc 130
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cooplction 0; t.ostinr:, \Till ~Ya.1Wlto tta data 5ubl'1itted rmd prepcre a FinAl
Dnginaor1nl; ltelJort ft,r Ji:;l.ribution by Protective tlviaion.
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No. o! COfiell

2

1

2

1

3

2

1

2

1

1

1

UNCLASSIFIED

DI5TlUEU'l'ION LILT
Final ~ineering Teut Directive ~o. 61

J:roject No. 4-~1-002

Chie!, Protective Division, em.
(1 ATTN: Yr. E. SWinsky, Fro,1 Engr)

Chief, Enrinoering Division, CRL

Chief, f~fety ~r~nch, Technical services Div, CRL
(1 for tranSlUittal to ~ufety Officer, R&E Cmd)

Chief, Test Division, CRL

Chief J Fiold 0, er.. tiuns Branch, Test Div, CRt
(2 i\ 'rl'N : Fina1 1':f1i,ineerinr. Section )

Chief, Materials Br&nch, Te~t Div, CRt
(1 ATTN: Test F~p.ineer)

i'rcsident J eml e Boord

COJlltnllndif\l' r,cneril:', Cr.:1 C R&E Cor.vrM'Id
(1 An'N: Cliler, Dfvelolo/llent Divioi:on)
(1 ATTN: Chief, Hanninp Branch J I-vnr Gd Div)

Convr,ilno1M Officer, Edp,e\llood lrovin,l' Ground

Commandinp, Officer, OU(-~nY' }rovinr Ground

COIlIm&uciinp, Officer, CIlll C Enp.r A/~ncy

CLASSIFIED
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()fLRE-Cfi ( r)R MOdlfiec1 Do~ Clinister l.U2 (E40n4)

TO Chief ~ Test O1.viaion
ClnlC CJnl &: Rad U\be

b)(3):10 usc 130

~'I1OJl Chie f, !'rotectiVB Div
CIUlC cmJ. & JWd Labs

DATE 2C August 1952
SIECEL/d/4282

I .,

2. In1'onra Uon is requested as t. 0 the number of aodified Oog canisters m2
(E40R4) \'IUl bo needed for final ~ngiJieering tests.

(b)(6)

APiUDU I
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. . ..... .,
c
o

p
r



UNCLASSIFIED

b)(6)

,

c
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DATE 2 October 1952
smrzt/el/4282

J4odit1sa' oqg canister ll12 (E40R4)

-wl!!8'MJ8lI1IiQIIillI'_1_.,-. Ul.'

18

Fl()M Protective Divi:3ion
cml Ie Had Labs

UNCLASS·

APftlUlll II

''00 Chief_ Test Division
CIlll Ie Baa Labs'

3. For these canitlt.ers W'ld ~~ further cietnils, cont.·,ct Mr. Frank Soonty,
Extension 5255.

•
1. It is re :uested thl1t. final engineerin~ test.s be f erromed on the Modified

• Dog Canistf'r Ml2 (E40R4). Ttrl.s cnnister WU!I mcdified throup;h incor}:",ration or
severnl changes to r-ennit it to ~Ilth(jt~nd rough ha!ldlinp,.

2. CRLIR No. 187 has been written, coveriDe' the develoNMnt of the s~b.iect

oanister lind the aS8oclu.teti testa Ferfornsd. TvIElnty-four (2J.) canisters have been
fabricated for use in your final engineerinr. te:Jt:l.

.' ~

't.'.
~~:~*:I~. ~.< '., .
'_""''':'>~1'lU'I1:Itl'_-''lJ(U)R.' .1' ..,.., \11lIIIo_1' ~. .';. ."
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APfIIiNPjI !
'J'1i8T DATA

lfahle 1" Duage t.o Canister, Dog, E40R4, ae a Result of Ro\1gh Handling

Tab'. 2, Ur-llow ResilStano3, Smoke Penetration, and Gas Life of Canister,
Dog, !WIl4

Table 3, Ur-Flow Resistanoe, ~ke Penetration and Gas Lite of Can1stor,
after B4 JIaoh1ne llou&h-Handl1na .

Table 4., Air-Flow Ree1atanoe, Smoke fenetratioD and Gas Life of Canister
atter .,. Machine Rau&h-Handling and Drop Teet

Table 5, Jdr-Plow Resistanoe, 5m~ke Penetration, and Gas We of Canister,
after 14 laohine Rough-Handling, Drop and Vibration Teste

Table 6, .£t!'ect of Rough HindJing on Canister, Dog, E40R4

UNCLASSIF'



DAMAGE '10 CANISTm,* DOG. B40R4. AS A RESULT
OF ROUGH HANOWG

Comniinente I)iiM jped
Canister no. Covsr Wire soreel1 Pdt tilter 'DAd

After El. rough handling:
b)(3):10 usc 130

-------~-- -_._--- - ---

After E4 rough handling
And nl"nn- teRts:

b)(3):10 USC 130

After E4 rough handling,
Prop, and Vibration Teate:'
b)(3):10 usc 130

* Equipped with simulated mild guard

".&_£.LI $J

~
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TABLE 2

~nell BESIS'lA!lCi~ ~ PENETRATION AND GAS LIFE OF QANIS'Im*, DOG, EltOJ4
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'fABLE ;3

Al:H.JI.()W BESISTABCE! SIKKE PEHETBATICIi ADD GAS LIFE OF CANISTEa*

AFTER E4 JllCHI.rS ROUGH-P.ANDLDro

,



TABLE It

Am-FWW HESlSTAJjCE. SlroKE PENEmATION AND Gli.S LIm OF CAUISmR*

AFTER E4 MACHUE ROUGH .HI.NDLDlG A!ID DROP 1EST
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~YUJlI BESpTANCE- SlWKE PENETRATION, AND GAS UFE OF CANISTm,*

DOG, f.4qlJt. AFlE'R E4 JlACHINE ROUGB::BANDLING 1 DROP AND VIBRATION TESTS
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EFFECT OF ROUGH IWIDLDlG ON CANIS1mt*, poGo fMP+
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Fig. 12, Individual Dog Canisters after Bough-Hancllir"41, Drop, and
Vibration Tests

UNCLASSIFIED

B40R4 Dog Canister with Simulated Kud..Quard AssEmbly

Packaeed E4OI4 Dog Canister

Interior Arrangement of Pacic:age of E4CB4 Dog Canisters

Canister Packages &!'tel' la-HiD. Exposure to B4 Rough-Handling
Hachine .

Indi.vidual Canisters alter Packaged Rough. Handling

Dog Canister Package after E4 Machine Rough Handling, and Drop
Teat

Sectionalized E4C1l4 Dog Canister

16-12-8 Dog Gas Mask 'Iflith E4OR4 Canisters

E40B4 Dog Canister

Fig. 13, E4OR4 Dog Canister with 84R2 Hud Guard.

Fig. 14, D8mage to E4OIi4 Dog Oan18tel' from E4 Rough Handlin8 Ka.ch1J1e

Pig. 15, Damage to E40R4 Dos Canister from i4 Kamine RolJib-Handling
and Drop Teat

Pig. 16, Damage to Individual E40R4 Dog Oanisters from BoU&h-Handling,
U~, WM~ 'lfi~n.ti<W& 't~w.

Fig. la, Damage CaU8ed to Canister a!ter Packaged Rough-Handl.1.ng and
Drop 'l'eats

Fig. il, Canister Package after Rough-Handling, Drop, and V1bration
Tested

Fig. 8,

Fig. 9,

Fig. 1,

Fig. 2,

Fig. 3,

Fig. 4,

Fig. 5,

Fig. 6,

F:5.g. 1,
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FIGlffiE I

M6~12-8 DOG GAS MASK WTIH ~OR4 CANISTmB

Tvo ~OR4 doe can1aterB, with mud gua'rds, B're shown attached to an
M6-12-8 dog sse mask. The M6-12-8 doe gas maak is f1tted to a s1muJ.ated
dog haed form to Bhow the apps8'r8nce of th1a 1t6Ii.l in uae.
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FIGURE 2

E40R4 DOG CANIsrm

appearance ofthe exteriorThe photo shova
of tho canister.
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FIGURE J
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E4OR4 OOG CANIffi'm WITH SIMULATED MUD-GUARD ASSEl>ffiLY
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Vis\/' aho"!8 exterior sppeerancG of tvo t88r-etrip cans, eech holding
t\/'o ~OR4 dog cor.1sters, before rough hand.lins.

FIGURE 5
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PACKAGlID ~OR4 DOO CANISTm
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FIGURE 6

INrEInGR ARRAOOEMENr OF PAC!\AGE OF t+O:R4 DOG CANISTERS
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FIGURE ..,

CANISTm PACKAGN3 AFT.ER lO-MIN. EXPOSURE TO
E4 ROUGH~HANDL1ID MACillNE

t 36



. ." . :~ , ... ,,'"

'::: ~-' i- aG~'-:'",
. ~ ' . .' '.' '. .r·

, .. "
I •

: ..

. I.... I •• ," • ~. : "... ..... '.

INDIVIDUAL CANISTERS AFrm PACKAGED ROUGH HANDLIID
b)(3):10 usc 130

....

FIGURE 8

"" I

...
(I.,: .

m~i.f:\:' . . . . .
iil:\?~.:: .

T COP¥AVAILA~~f" C\:,S'I} i-\'U:f:', .'
C4~ IS r i~' ~, 00(;; [-f 0H{
.IN ,[4 R'DUGHH~NDL.·IN()

t1AC~IN£ .

. .:-' ... ::~. .'. . .



FIGURE 9

DOG CANISI'm PACKAGE AFl'Jffi Fi+ MAClttNE ROUGH RANDLINJ.,
AND DROP TEm

Typ~c8l appearance of ~aekas~a of E40n4 dOS ~6nlatero after rough
hand11ne on ~ mach1ne aod drop test.
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FIG1.ffiE 10

DAMAGE CAUSED TO CANIST~ mEn PACKAGED ROUGH-HANDLIm
AND DROP Tmrs
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FIGURE II

CANIsrEB PACKAGE m.m ROUGH-lIANDLINJ, DROP.
AND VIBRATIONJ.P.wI'ED

Appe~r8nce of two packages of E40R4 dOS" canietere that vere rough
handled on the E4 machine, and then drop-and vibratlon·teBted.

40



FIGURE 12
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INDIVIDUAL DOO CANISI' ERS AFT~ ROUGH -HANDLIN:})
DROP I AND VIBRATION Tms
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FIGURE l~

E40R4 IXX} CANISTER WIT&! ~R2 MUD \1UARD

Cp, ailsTER, DOG. [40Rf
. 'V/tTI--: SPECIFieD Muo
GlJ,AI~r) A'3~f.r:'f81Y

The Canister, DOS, E40R4, 1a here fitted with the ~reB~r1bed mud guard.
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ST COpy AVAJLAS.LE

FIGURE 15

DAMAGE TO E40R4 1>00 CANIST~ FR~· E4 MACHINE
ROUGH -HANDLIID AND DROP T.I!ST

Kb)(3):10 usc 130
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UNC'A.. S'Sf· 'r/.?,;;;,; .."4- , t'il! ••. t~leu

2. '!'he above results show tb.at the !Subjeot canister 18 not
sat.1lltactory tor use 1n servioe.

,. A project has bien 1n1tia~ in the 'Protective DiY1eion to
develop a. 8uitablo dog ear.\eter.
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Methods of Rough' HandlingRough
Handled
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~t Col, ~ C, Axecutift Officer

water
No.
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Reading PUe
Prot Di"

CHDIICAL CORPS CHPMICAL AND RADIOLOGICAL LAllmAmKIES, ~ Cbemical
Oenter, IW7lanc1, 7 JanuaI'1l9S2

m: Commanding Officer
Cml C Englnearing Agency
Army Chemical. Center, KarylADl
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1. A H1l1tarJ epecit'''''+,ion to supersede U. S. Arrq Speoification
97..52-l46, Qo,"ring the BubJ~ct, item 18 being prepared by tnie Agenq.

2. S1nce the H:.U1t817 specification w111 include a rCQgh handling
test, it is requested that requil"elllfmts for said test be f'urniohed this
Agen0111'l order that convenion ot the specification lllS1 be expedited.

10 Dooember 1952

/Sr'
Colonel, Cml C
CQIIIlW1d1ng

c..
o
P
I

~8S-5

tQa COI!IIland5 ns Officer
Cml C Chemioal and Radiological Laboratories

.Amy Chem1c&l Center, lid.
Am, Cb:1et, Protective Division.

SJBJmT, Canister, DoS, Kl2
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