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QRJECT s

The object of projest D 6,6-1, 'l‘:og Gas Mack, was "to develop a dog
ges mapk to give suitable protection to doge used in warfare and in anti-
sabotage activitips.®

The object of the work described in this repurt was to develop a
dog gas mask canister that would have a sstisfactory balance of the follow-
ing characteriantics; resietanca, alse, weight, gas protectiun, and smoke
protection. : '

RESULTS

Pive dog gea mask cantaters were developed during this work. They
were designated ¥32R1, E32R1ll, B3ZR12, E4l, end E4IR1, The first three
are worn in the anout position and ths last two in pairs, one on each
aide of the muazleplece. Table 1 gives tha physical data and Table 2 the
snoke protection of these caniaters. The protsstion against gas is given
in Tables 3 through 7 in Appendix A of this report. Information om the
standard M12 dog gas mask canister is included in some of these tables for
comparison. Appendix B eontains photographs showing varicus types of dog
gas magks and construction of all the above types of canistere in addition
to thue Germen RFE 4l =nd V.S, M12 dog gas mask canisters,

b)(3):10 USC 130

RICOMINDATIONS

The project under which thie work was escomplished was cancelled
before ceniater E,IR]1 was standardised. In case another project is get
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I.  Introduction:

A, Qhiacts

The cbjest of project D 6,6-1, Dog Cas Mask, was "to develop
a dog gas mask to give suitable protection to dogs used in warfare and
in antisabotage activities.”

The object of the work described in this report was to develop
a dog gae meak canister that would have a satiafsctory balesnce of the
following characteristice: resistance, mize, weight, gas protection, and
smcke protection.

B, Autherity:

General suthority for this work is given by project L 6.6-1,
Dog Gee isek, and project D 8,1, Prevention and Treatmant of Gas Casualties
{18). dpecific nuthorgg ie contained in jth Ind. CWS 45./126 (B8/21/42)
EA 454.3/2, War Dept., OCCWS, O Sept. 1942, to CO, OMS, EA, Attn: G, R & ID,
on letter SFQOV 54,3 Bquipnent, Dog, QMG, 21 Aug. 1942, subject: Gas
Protaction Equipment for Dogs, to G, CWS, ASP. {18)

II.  Hiatericalt
A, Q8. Dog Mazks.

1. Sack:Trps Jog Mask!

A sack-type mask for doga was developed during World War I
{1), {2). The dog obtained gas protestion by breathing the contaminated air
through tha sack-type body of the mask that waz mede of sight leyers of
cheese clotl, five of which wers impregnated with simplexene (3) and three
with complexane (3} aclution (1), (2), Thers are no dgta available on the
ges sbsorption of this maek but it is judged that it protection would be
poor, as horse maske construsted similerly give little proteetion, Thie
type of dog mask gave prectically no protection againat irritant szmckes.

Fo work was done on the dog gas mask from World Wer I wuntil
1926 when a second ssck-type mack sinilar to the first.one wae developed
end shipped to the Chemical Officer, Philippines Dept. (4).
‘ i

No further work was dome on the dog mask wntil in Aug. 1942
whem the Quertermseter General informed the G, CNS, that there were ntrong
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indicaticns that the ure of dogs in tha military service would be greatly
expanded and inquired {f protective equipment fur dogs ware available cr
baing developed (6), Work was then authorized by 4th Ind. on letter (6).
Two experimental dog gas masks wers designed as followa.

2. Dog Gag Magk F2R%

- This mask employed a noncombatant canister N2. The resistance
of the canister to air fldwwa too high for practical pvrposes,

3. Dog Gap Magk KUR%

This mask was constructed so that inspirid air passed through
that part of the muzzlepiece which consisted of 3 plyr of permeable cloth
with type A charcoal packed between the plisas, Thers rre no data available
as to the ga# and irritant smoke protection afforded by thia pask. It ia
believad, however, that 1t wonld give practically no protection against
anmoke as the mask did not contain a filter. The charcoal would probably
be vulnersble to wetting by rain,

4. DagGas Magk EL3B2:

Projeat D 6,6-1, Dog Gas Mask, was included in the Project
Progran for 1942. The E43R2 mask was the firat acceptable dog gas mank
developed under this project. The canisters on this maek were designed
by the Mina Safety Appliances Company for mse in the Navy noncombatant
maak. This mask was equipped with two Havy noncombatant caniatera
(danignated E4{0), one on eech side of the guazlspiece aa shown in
photograph 11,562 (in appendix B), These canisters were placed in the
poaition to reduce the pendulum effect which is very mronounced when
the canistsr ia attached to the end of the muzzleplecs as in the E12RE
mask (1), photogrsvh 11,220, Appendix B. Maak E4IR2 was given engineering
tests at the War Dog Recaption and Treining Center, San Carlos, Califomnia.
Reports on theee angineering tests datad 13 and 19 April 1944 (15), (16)
recoanended that the EL3R2 type maak be adopted ae standsrd. Aa a result
of these racomaendations both the mask and the canlster ware improved and
given the designations of EL3R3 for the wuzslepisce and ELOR2 for the
canister, The complete mask was atandardized 4 August 19.4 as the ME6-12-8
2og Gap Msak. The canister was stsndardized as Dog Ges Mask Canister, M12.
b)(3):10 USC 130

UNCLASSIFIED



1. German Rog Masks:
During World War I the Germans (9), (10) had a doilmak

), (2).

The first definite referance to the present German dog
2ask HFE 1 15 contained in a translgtion (11) of the German mamual .H.DV.
95/15-2,0V, 95/15, dated October 1342, on gas protsstive squipment for
dogs, It contsins s pioture of a 2og wearing the mask which is equipped
with two canisters, one on esch aide of the muzslepiece., The sbove
report states: "The dog mask 41l protects the face, syes, and respiratory
tract of the dog from all war geses, The service life of the reinirator
container is generally quite sufficient to protect the dog for masy hours -
depending on the gas concentration, As a gulde to changing the container,
it nay be said in gemeral that it should be dons by the dog's leader when
he changes his owm,"

that was similar to the American mask at that time (sack type)

Report (12) eontaina a general description of the German
dog mask 41 and the method of sttaching the conisters toc the muszlepiece.

Repart (13) contains & detailed deacription and photographa
of the German dog maek 41 and of the companion canisters {deaignated HFE 41).

Photogrsph 11,563, Appendix B, ahows the German dog mask 41
and the method of attaching the canister to the musslepiece, This photo
also shows a seotionslised German dog canister HFE (1. It will be saen
from a atudy of this photo amd of phato 11,220, Appendix B, that the
German HFE 41 and the U.S. R4IR1 (described lster in this report) are
sinilar in many respects. The Germsn canistsr containe a concentrically
plested filter similar to tha filter used in thelr other service canistera,
Each of the two canisters on the Gersan mssk contalned 70 ml, of shsorbent.
The smoke protectiom of ths canister was excellant and the gas shsorption
was considered sdequate for e dog canister, with tha poasible axceptions of
X and AC which were low.

2, Bxiilsh Dog JNaskas

The Parton reaport on tha American dog maek ELZRB dated
27 April 1944 (1) stetes that the British dog mask canister is mounted
undermeath the muzzlepiece near the neck., It is also stated in this
report that the resistancs to sir flow of tha U.S. dog respirator E12R8
ghi;r Iﬂ;: emploved dog canister EIZH11) compares favoretly with thet of
] tish,

3. Buaeian. Dog Mask:
The only reference that could be found on the Russian dog mask
wea in g report om captursd German intelligencs sumsaries on foreign C.V¥,

froa Jan, = Nov, 41 {8), This report does not give sny description of the
Russisn dog aask; it merely stater thet the mask is inferior to the Oerman

dog mask,
MENERN e
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III. Thecretical:
A, Amroved MWi1isary Charscioristicor

£)(3):10 USC 130

B, Erotection azoinat GRS Agentss

rb)@)’:‘l(} USC 130

C. Eratectlon againat Irxitant Sacke:
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D. BRhxaical Heauirszania of Dog Gas Nask Canlatars

A dog gas mask canister should meet the following physical
requiremanta:

. 1, Haight:

. . Should he as light ez poasible comsistent with schieving
the deaired gss and smoks protection.

2. Dulk

b)}(3):10 USC 130

3. Abllity i Nithatand Rough Usags:

b)(3):10 USC 130

4. JKaps 0f Atiachaspd to Muzzlapiscss

b)(3):10 USC 130

5.

b)(3):10 USC 130
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owilhexcanioter SHOLIY exCderminyvor molsture {rom wet

.'7 Erptection againat Entxance of Forelen Matier into Ceplaters

b)(3):10 USC 130

1¥.  Experimentals
A.  JMadarials

b)(3)10 USC 130
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B. Equinment Cer Conatruchicg and Assenbling Sanlsters!

l. Conventional machine shop toola and equipment, including
- metal spinning tools.

?. Ahaarbent volume meter E2R?,

v -

b)(3):10 USC 130

C. ZXquipzent for Testing Ganiataras

b)(33:10 USC 130

3. E2 {ntermittemt-flow canister testing machins,
4 Continuous-flow ecanister testing machine.
5. P5R2 methylene blue anoke testing machine,
D. Rrecedute:
1. Ganlater Testa against Gas and Irritant Suokes: ‘
T;he gue md.;lako tents were made pocording to the apnropriate

sections of CRS Pagphlet No, 2 except for warlations in air flow, gas con-
centrations, and fiumidities as shown in the tahles,

‘

e
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3. Yolooe dsssucensnial

(6)(3):10 USC 130

4. Bough-Handling Teats:

b)(3):10 USC 130

K. Dealgn of Canisterss

(b)(3):10 USC 130

1. Deaign of Canistar Ei2R22;

b)(3):10 USC 130

2. Dasign.of Caplatar EI2R1

b}3y:10 USC 130
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8. Ganlater Nack:
b}31:10 USC 130

b. Check Yalva:
b)(3):10 USC 130 T

&+ Gasister Inlets

b)(3):10 USC 130

3.7 Daalen of Canlater E3ZRI1

b)(3)10 USC 130

! 4+ Realgn of Doz Gan Mask Canister Rid)

The nask equippad with this type canister 13 shown in
photograph no. 11,220, Conatruction of the caniater s ghown
in photogrsphs 11,218 and 11,220, in Arpsndix B.

bj(3):10 USC 130

a. Recapiacles

b)(3):10 USC 130 !
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2. AdrPurifien
b}3):10 USC 130 : . B )
|
8. Lover:
b)}3%:10 USC 130
g. Shislg

This 1item 1a the apme se formsrly used on the M1l combat
canister and is shown in CWS drawing no, A5-3-603,

5. Deslgn of Caniater EZIRD

b)(3):10 USC 130

Y. Aaserbly of Oanlaters:

b)(3):10 USC 130
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2. MWWMI

LYEF 10 USE 130

|

G. Resultes
1. Galater Datas

The results of tests and physicsl data on canlaters E3ZH1,
E3ZR11, B32R12, E41, snd B4IR1 are given in tabular form in Appendix A.
The tables surply data as follows:

A« Table no, 1 givea physical data on all the types of
dog grv mask canisters discussed in this report. ’

b. Table no. 2 gives thq’(b)(S):‘]DUSC130 \o!'
various types of experimental dog gsa mask caniaters.

&« Table no. 3 givee the PXR)A0 USC 130 éprotsction
of the E4IR1 canimter under various test conditions. A few F5 and AC test
results on canisters E32R12 and E.l ara included for comparison.

: d. Table no, 4 showe gY@ OUSCII0 — 149eq of
ceniatera E41R]1 tested aingly and in pirallsl,
{6)(3):10 USC 130

8. Table no, 5 gives the comparstive

.%(3) protection of dog gas mask canisters M12 and E4IRI.

L. Table no. 6 gives the ()3):10USC 130 of cenisters

E32R12 and EL1R] before and after rough RahdIIng,
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.

g. Table no, 7 shows tne compsrative performance of dog
gaeo mank canister E4IR] and the German HFE L1 dog canisters whem tented
sgeinat (b)(3):10 USC 130 |

2, Ehalographat

Appendix B contains the following photogrophs of dog gas
ugek canisters, masks, and caniater filling apparatus:

A. Fhotograph no. 11,213 showe dog caniater E,IR1 sasembled
to muzzlspiece and sectionalized,

h. Photograph no, 11,218 shows construction and comparatlve
size of canlisters B{1l and EL{IR]. .

g+ Fhotograph no., 11,219 shawe construczion of dog gae mask
canistera E32R1, E3JK1l, and 332}112.

d. Photogravh 11,220 ahows dog gae mask canisters E32R11,
E/l, and EL1R]1 attached to dog gno mask muzzlepleces ELZRE and E43R3.

2. Phatogreph no. 11,085 shows grevity-type filling
apparatus.

L. Photogreph no, 11,562 showas standerd dog mask canister
H12 secticnalized and aleo attached to the atandard mizzleplece M6,

£+ Photograph 11,563 showe German dog ges mask canister
HFE 41 sectionalized and mesembled to muzzleplece.

3. Reawing:
An asaembly drawing of dog canister ELIR] is contained in
Appendix E. Thie draming, BXC 79.1, givea the major dimensions of the
metal parts.
V. Discuasiony

A. Dog Gas Mask Canisters E321, B3R, E12RA2:

b)}3):10 USC 130

- 12 =
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VI. Conclnsiopat

b)(3):10 USC 130

. VII. Recommendationst
b)(3):10 USC 130
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APERNRIX A

Tabls 1 ~ Physical Data on Dog Cantaters EIZR12, N12, E41, and

Table 2 - Performance of B3ZR12, N12, B41, and E4IRl Dog Canisters
va. Methylene Blus Penstration.

Table 3 - Ferformance of 32012, B41, and (IR Dog Canfaters va.
Gas,

Table 4 - Compsrison of Lives of Canfster R IR1 'f'uted 8ingly
and in Paira, .

Table 5 - Perfornance of M12 and E4IR]l Dog Caniaters va. Gas.

Table 6 - Perforxance of Caniaters E32R12 and B4IR1 affter §

. Minutes' Rough Handling,
Table 7 - Perfornence Coaparison of the U.S. B{IR] and the German

HFE 41 Dog Caniaters.
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Tuble 2

Ferformance of E32R12, M12, RL1, and EL1RL Do Conlstars
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Taule 3

Performanoe of BE32R12, &1, wnd BL181 Dop Canistars ve, Oas
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Table 4

Gomparison of Livea of Canister E)IR1 Tested Singly

and in Pairs
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Table 5

Performmnos of M12 and EB41Rl Dog Csnisters vs

» Gas
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Table 1

Porformance Comparison of the U.S. B41R] and the Gormen HFE 41 Dog Canisters

(Performance vs. Gas) :
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Photograph 11,213 -
Photograph 11,218 -
Photograph 11,219 -
Photograph 11,220 -

Photograph 11,085 -

Photograph 11,562 -

Photograph 11,563 =

e

AIPRNDIX B

Dog Gae Mask Canister E4IR1,

Dog Canisters E4{l and BLIR].

Dog Canisters £32R1, E3R11, and E3ZR1Z.

Dog Gas Mask Canisterp E3R11, Eil, end E4IRY
attached to Dog Gas Mazk Muzzlepieces E12RE
and E43R3,

Crevity-Type F1lling Apparatue for Chemical
Containers for Combat Canister M11.

Dog Cas Mask Canister K12 - Navy Noncombatant
Canister,

Garman Dog Gas Mask Canister HFE ;1.
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Dog Gaa Mask Canisters E125LL. Edl. and EALR aitached Lo fiop
Gas Mask Muzzleniecos EISRR apd ELIRK3
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Garaan Rog Gag Mask Ganister HFE 41

QBIECTh To show sectlonallzed German dog mask caniater HFE 41
and method of gttachment to muasleplece.

DESCRIPTION:. 1. Method of attaching canister to musszleplece,

8. Serew-ring cover which holds the air purifier (b)
in place againat rubber gasket (d),

b. Alr purifier shown efflaent end up.

¢. Rubber check valve diso. This disc pravents exhaled
alr from vassing. back through the alr purifier.

4. Hubber gasket. Thie gasket is used to ascure an
Rir-tight fit bet.uen the air purifier (b) and the grommet (e).

g. Grommet for securing receptacle (g) to muzzleplece.

{. Saliva guard, Thia part is to pravent saliva Crom
entering the air purifier and damaging the £illing.

g+ Receptacle for air purifier (b).

2. Alr purifier ehown with influent end up.
3. Sectlonalized caniater (air purifier nuwbled in
receptacle).

4+ Check valve. (See 1, ¢, above).

b, Sestion of rubber mz:zlepiese that was cut sway
in‘order to remove the receptacle assembly from muzaleplece.

G« Grommet, The receptacle body mnd muszleplece
are crimped together by this grommet.

d. Reveptacle body,

8. Serew-ring.

. Alr purifier body.

g. Perforgted Influsnt-end of air purifier,

h. Wire used to hold the assezbly together after
sectionalizing. This is not part of canister,

J. Concentrically pleated filter,

k. Perforated plate for holding the charcoal filling
in place at influent aida,

n. Extruded charcoal.

0. WKire screen for holding the charcoal £illing in
place at effluent aide. A cotton ped for flltering charcoal fines from
inspired alr is placed betwsen this acreen and the charcoal. The pad
is not clearly visible in photo.

g. Rubber gasket (barely discernible), This geaket
15 cemented to grommet (c) and 1s used to securs an alr-tight fit batwemm
the air purifiler and grommat,

. R Saliva guard. (See 1, f, above).

4o 4lr parifier with ezrlnmt mnd un, Emboasment at
pariphery of efflusnt and ip for concentrating preuure againat the
sealing gasket mounted in the grommet body {3, a).

FROJECT) D 6.6-1, Dog Gans Mask.

21 Pourteen German dog masks 41,complete with omnisters HFE 41,
wers recaived at Technical Command, E.A., Md., 22 Jan. i945. The




caniptera were manufactured during 1943,
marklngss  bwz 43, 43/6, HFE /1,

The gir purifiers had the following
The letters bwa indicate manufacture nas by
They were receivsd and examined by Protective Diviston
Fhotogrephed at Edgewood Arsenal, M3. 28 April 1945,

the i.vr Company.
1 Narch 1945,







canisters were manufactured during 1943. The eir purifiers had the following
aarkingss bwz 43, 43/6, HFE 41, The lett

the j.ier Company.

ers bwy indicate sanufacturs waa by
1 Narch 195,

They were receivsd and examined by Protactive Division
Fhotographed st Edgewood Arsenal, Md. 28 April 1945,
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Copy of letter from G, Msdical Dept. Bes, Iab,,
21 Jenuary 1943, to G, Protective Development

Division, Att NN o subject of the

dog gas mask.




UNCLASSIFIED

ATRRI G

Copy of letter fron C, Medieal Dept. Res. Lab,,
21 Jenuary 1943, to &, Protective Developmemt

Division, Att NN on mbject of the

dog gas mask.
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Drawing BEXC 79~1 - Canister, Dog, B41R1, issembly.




T.D.I.R.‘ Ko, 19 ; Submitted by: ‘ b

"Davelopment of Dog Mzsk Caniaters b3(6)
E32R1, E32R11, E32R12, K41, ang
ELIR1"

Projects D 6.6-1

Experimental work;
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Completed: 1 April 19,5
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ABSTRACY
L

Bjost

The chject of the wark oovered by this repart wes to
modify Dog Caniater M12 through minor structural ohenges to pormit this
canistar to withetand rough handling end to establish roughehandling
roquiraments for Speoification No. 37«062e148, Canister, Doz, Ml2.

Ropults.

b)(3):10 USC 130

The physioul dats lor sharocals used mnd the results
of taats on the modified and uimodifisd dog canisters are givem in
Tablos I and I, Table I zives the physical charuotoristios and Table
11 gives & porfornemso oomparisep of all canisters tosted.

Conolusions,

b)}{3):10 USC 130

Reoommondationse

b)(3):10 USC 130
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, The objeet of tha work covernd by this vanert ves %o
nodify Dog Cenfetar M12, tiwough mluor structurcl chearas, to peridt
thic eanister to vithatend rough hamdling and to ectablish rowrhe
honiling requiramenta for Speaification No, D7=62-146, Canister, Doz,

3 o AHuthority »

Projost £.0C=01«002, Spacial Provloms, Protactive Divie
* slon, Job 527, Davelopornt of Caonlater far tho Do;, Gag Mank,

I, HBTORICAL.
S ——

Tha F4IR2 Dog Qag !i:u!cu). inoarparating canloters doriened by
tho Mine Safety Applionce Company for use {n the Navy nomsembat
msk, wes dovoloped wader irojoot [8.0el, Pop Gas Mapk, undor :de 1B4D
Project Progrum. The Doz Mauk BAJR2 was subjooted o omprinoerin: taste
ot tho Finr Dag Reoeption and Training Comter, Sun Crrles, €.l !‘ornés.
Reparts on thase englosering tests dated 18 aud 19 april 10eale &
rocomouded tertnin modificstione and that the B4Rtrpo Buok bo
adopted as sbundurde L8 0 rogult of those rocamandutions, bath the
miek ond tho onnister wore improved ond given the desiznutionn of
BAQN and DAGRZ, roipootivedy, The comnlote merk wus ctandurdised

-4 Avgust 1044 as tho NG=-12~0 Dog Guo Ysk, tho conlstor boins desipmtod

o2 Dog Goe Mgk Canictar W17,

T should ., omphasized thut tho cbove work was dono undor cxtrome
inrline prosawre aud was govornad groatly by tho fact that the cinlster
s elreody dovoloped Cor Ruvy nonsdmbet vooe Limdtatiens of Loy

. Condstor W12 wore recaznlsed, harorar, and repartod a: early ag 1946(1),
" Wt no Turther werk wos widorteken at thot Wne, o

" (B3 10 USE 130
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A, Wodiflantion of Conigtar.

gqndpront omployed for thldy wark 1noiudel convomtiom)
pnohine shop tools, n gravivy=type C1lliog maching, B2RE Volume Metar,
b)(3):10 USC 130

;.0 Be Bwalmtica Prosedirgs - - . o

- S

iy IO Tre, G e R

Fahetary e s

e P

1




P S . 1A SRTUC I S W
- . -
i
)
t
i
!
:
Ge AESUITT, '
i D —
. The ;hysloel Jutn for charewels st nd thy =agnlka af ‘
tooks on tho mollfied wid uamelfte? o0¢ suntsbers sro <dwew in Tablec
Iund I0 Table T -ivep the dgides] oborecbepl ddag of Yha el
" ek L 8 s » P At T ; 3 \
sud, v 4le "3;3? IE :‘!Iv: 4 perlicrmnte torgariaan of 211 cualatery |
b)3x10usc1ao }
:
3
-4
. ‘{‘
: Vo ‘Emetasioy, - T - "
‘ J " (B3 10 USC 130




. DA e e - e @ % wimne
o ' "l Ve

&
b
STEIRY

(PR KRS

S > Y

AT L A
e A Pt

|
1
o ‘ i ».
y s 1 . b




S s

(6)(3):76 USC 136

AN
’

[ETRON

* A

T .ili";‘l k' " e

o

s

1
b

oA

w&ﬁ-‘-’«rk’-‘a PR




- PR - R LI L R T .\ DT ety
M ” - wreipeng.
‘ ‘ :
14
; N N N 0
. ) i
.

P S

e — L

o, et e SR

*

-
7
£

o UNeLassirgy

L e




e d

pun e s co v

B L

. UNCLASSIFIED

YW et

" m————— At e

VII, BIBLIOGRAPHY.

(1) Orose, Tilllam, TOIR No. 1089, Dovolowmont of Do Megk
Oonisters E32R1, BSZR11, B3M12, B4), B4MEI, 20 Aus 1946,

{2) Bayor, Horry Gy Buoklin, Barrio Re, Jr., Johna, WilliamF.,

- Isomy Mley 5., Shibioy, John Weke, ots, BIF £834«f, Bngineore
inz Tosts of Dog Oau Masko, Roports of Individual Testa,
13 spril 154,

(3) Doylo, Johu B, Moo, Dont L.y ot ad, ETF 634=1, Eocianoring
Tosts of Dog loks, 19 Aprid 1044,

(4) ViryMdouo Chloride, UsSe Army Spooification E81e57, Botiing,
Viny13d>1n CHlerido.

(6) "Pilte. o4, Devodopmomt type Chowdoad Corpe Purchaso Tos=
aription 'To. 107e5tel A3 (3 Aug 1960).

(6) Chomion) Corps Drawln; Wo. EE-3-010, Diso, Flltaring, Aosmmbly.

{7) UL, arep Spnplfiontion Ho, 97=02+146, Canistor, Dor, M12,
4 Juno 1547,

(8) Chandenl Corps Drawing Ro. Bo=84w40, Rodeplasls, Conlutar,
Right, und BeDutetd, Beosptaolo, Gandstor, Loft,

A{9) Grosu, * .ﬂ., Shanty, T, uml tho, Walep SRLIN Na, 27,
Pevolopmont of HodiMod Comhat Canlotor .m (s3n1) to pumlt
Yae of le-mo clmvoua.l. 27 April 1852,

(w) G'T Tontatiw simmc.um Nos 197026194, Dhnrconl, Do
pmgmtod. Typn asc (Por Codut Canisiors, ¥11) 14 Yoy 1MG,

(11) Oroso, W.E., cmr Hos 10, Dosten and Doveloymant af Conbats
uul!ctor Bbtlﬁ. 2 Hovmbor 1951,

R—

. T R




el T R N L L L o

o= R R A ORI 73 T C 7, o Y ikl . e et am g

. Coter e AT

AT
oI

—c—

et o —— . e ik Ao A e b T

2,
A g™

o APPERDIX A

T - ous ,

e

I e A

. gf'.
' e
%
o
- r:
: t
.




ORI e ot

o o aen iy S et B A < A < Probemant s 3 g e i S5 APt o ...J,u\f] <
0”‘.4
oy
iy S
Sl
4
w
]
(=1
4
|
g 3
m 4
~d
B} @
@
gl -3
24 —4
~ ~
m Ya!
m 3
=4 B
e
o
|
B
. al I
; 3| ¢
2 . ol &
: 8l 2
3 @ @
N =¥ =
; L 8le
R *
& .
! .
2 - -
1. iy SRR I Bl MRS
| o L
"~ - )
& A




Seriny

* oo,

|r-a-wwr-rm—;- KN N LA, R RN PRy SRR P T
. .

=yl

My

e ey AA
” ‘.;,'}w

Y.




A -

(e)a

0€lL 2SN ol

Tearnye

LS Vs W)

Al

3 gl O ey,

Lo b .




e vaty o
"

e
New

; M
1 : .
LR

14 R

1

R

P

.
- ) s |
e T .
i Lot
IR
v

e o
am—

B o e S,
Shoc AR

W Y}' W‘;ﬂ'

ey 0 T

o .«‘«».{w«

T




[
~.
P
.

TR C T e,

RS 1] PN . y!i.‘ o o,
v il
LT
N Ty

R AR "
: ""'HMC

" .CRLIR No, 187

Developmont of Dog Canistor
E40R4 (Modified Dog Canister M1Z)

Projoot: 4-80=01<002 = Job 627
Hotebooks 3644

¢ Agthore

Experimentel worlks
Started: 15 February 1062
Comploted: 16 Juns 1962

Typod: 26 August 19562
el

Oantrol nos 6023-187

Rt T gt
mwﬂwwaﬁ““ :
A l ' - - *

L4

Submitted by

b)6)

S —
G, vt e e s et avmas

4 Ll M. Gy VIS

. AR (L

o Ve

e —

o B ——— e -




e’

ST 7

g,

!

e SR

e

e

f
-

O

L

o R,
W’m»w L S TR/ e R

DBTRITITION 1157

Tethnical Library ;
Comanding General, CuiC Rescarch and Bnpineoriny Comuand,

vy Cherdeal Cenber, jaryland

Dircetar, C:iC Biolojleal laborateries, Cap Detrick, Frod.rich, . !
Comanding 0fficer, CnlC Hedical Laboratries, Bldz. lMo. 355, ;
Moy Cherdeal Centor, Hd, ‘
Canadian lialsor Officetr, oy Cheiieel Genter, 1.
Thru:s  CalC Resaarch and Ingineering Comwnnd ;
Aritish Lisison 0flicer, Army Chemical -Contor, Md. '
Thrus CalC Resesrch and Engineering Comrand ‘

Central £ir Docwmenis 00fice, Urisht-Trbierson Ay Parco lase, :
Duytan, Ohio, Attns C.DOeD i

President, Che:deel Corps Board!, Amy Chedecl Center, W, {
Comandin: Oficar, Twmy Proving CGrownd, Teaele, Uinh
corwacing (fleer, 3415th Teclwicnl Tendniog T, lorr ir
Parea dnsz, Denvar, Colarado, “tn: ©'ng Aolnins ond
Onerations Sectlon

Eeecutdve Diroctar, G. Comstbes, Nesnirch and Develor ant Moo,
Gashington 25, . C. '

Tr, twone o, Raosldll, “sval Rageoroh Lobarniory, .aacostia
Ctation, ‘aschington, De C.

Som:endlng Oftloar, loval Unit, ey Shecdeal Condar, .

Corranding 07fleer, CrdC Englnoerln; .soney, Rldie oo 250,

T |
e ngi}';%‘&

LR TR

——y

r o ppp s

Ar:y Cherdeal Contar, Ml ‘ '

Gomannding Qffiaer, Bigewood Provirg Grownd, vy Ghedenl Center, i¢,
Cul Tadning Comand Linison OFfioar, Bldze Yo. 1, Roon. 253,

iy Chelon Conbor, (e o

»

i
iraty, Flolé Favess Listson 05ficar, Mdgs Yoo 1, Awar Chordenl ;
Conter, My . ‘ a




4] :v’?\g;. ‘I_: o e ”.‘Jf,!}?&;—_ﬁ'
L
DISTRIBUTTON LIST (Contd.)
N FE r ;
Comrending Genoral, CrlC Training Comwmns, Fort Vet lallan, '
Alabuna
28 Diroetor, P:_'o.ier:t "Mip Den", Uilversity of Pomgwivealn, !
Pailedelphia 4, Ponnsylvands g
i 29 Comuerling v liesn [l & laval Civil Ungiucordnp Luscesoh and b
! C Eyelnetton Toboratory, Port Huenge, Colifornia !
) elveion Taooratory, Port Huengre, Califmnia 3
: Attn: i, P, 2, Lovanes ;
30 Chief, Bureau of Yards and Dools, Dopariment of the Mavy, ;
faghdazton 2,y Dy C, :
, i
{
{
i
§ J
? i
’
. v
i |
|
N N
! :
A
|
. E]
; X







L Py

' L\::sﬁ_ﬁ\‘(‘twbiﬁ

Npaiy 9}}5?“"4’{]’ yﬂi :
¥ Ao i
1 ? q v \% “%ﬁ\-p&\%! Wﬂl Project 4-80-01-002

FINAL ENGINEERING TEST NO. 61

CANISTER, DOG, E40R4 “ ' |

Regrad «§
ty LRERESIE

hy \ui
2 .Q.'
., AL 7 ' :
"

CHEMICAL CORPS
CHEMICAL AND RADIOLOGICAL LABORATORIES
Army Chemical Center
Maryland

11 February 1953

Aw U Gendonl GUNTER
Copy ..... M peceemee, MARTLAND
UJUL.a o\l'uuﬁ bL

- . s el LE DD




- Best -
Available

Copy



UNCLASSIFiED

OHEMICAL CORP§
OHRMICAL AND RADIOLOGICAL LABORATORIES
Army Clemioal Center :

0 Maryland
¢ ,\\'1\%“ CRIR 94
N\‘A\ Project 4-80-01-002

FIRAL BNGINEERING TEST NO. 61
T CARYSTEN, DOQ, BAORE

Experiver'al work by:

Zle)

Test Bngineer Chief. Fimal
Naterials Branch ’ E"&imﬂns Saction

Prepared by:
Reoarmending approvel:

Er) @
test CYoraypitor
Pinal Enginesring Seotion

shuthor

Bxperimental work:
Started: 6 Noveotbor 19562

Typeds 11 Pedruary 1953
ok

a - WELASSEE




R Ui et o

nar
% i
" Pt
S

T )
it foe
R

ONCLASSIFIED

Obisct

The object of these tests was to determine if the ELORL
Dog Canister (Modified Dog Canister, M12) will withstand recant rough-
handling requirements to be included in Specification No. 97-52-146,

Discussion

i At the request of the Chemlcal Corps Engineering Agency,
the Protective Division of the Chemical and Radiological Laboratories
attempted to establish requirements for a rough-handling test to be

included in Specification No, 97-52-146, Canister, Dog, M12, Initial’
(b)(3):10 USC 130

The soope of this test was not as extennive as usual Final

Engineering tests sinoe it was conducted with the sole objective of deter-

nining the ability of the subject canister to withstand rough-handling,and

to determine the affect of this treatment on the protective propertiea of

the canister, While certain deficiencies were noted in the canister as a
reoult of this test program, the recommended rajulrements were mat,

by310Usc 130 ) T o
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b)(3):10 USC 130

Conclusions

With respect to the rough-handling requirement prescribed
in Final Engineering Test Directive No, 61 (appendix A, hersto), the
R/,0R), dog canister performed as follows:

A, Satisfactory

b)(3):10 USC 130

" Recommendations

b)(3):10 USC 130
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The objpct of these tests was to determine if the E4OR), Dog Canister
(Modified Dog Canister, Kl12) will withstand receat rough-handling require-
ments to be included in Spscifisation No. 97-52-1l4b.

II. AUTHORITY

. Authority for conduct of final-engineering tests was derived from Dis-
position Form {rom Chief, Protective Division, to Chief, Test Division, dated
2 October 1952, subject, Modified Dog fanister M12 (RLORL) (Test Division Job
No.. F=1209). The work was charged to Ex. O, 1708 (Project 4-80-01-002), Job
527, Special Problems, Protective Division,

II1, DIRECTIVE

The tests were conducted in accordance with Final-Engineering Test Di-
rective No. 61 (attached hereto as appendix A), with the additions or de-
letions noted in the appropriate sections of the report. .
IV. PLACE AND TIME OF TESTS

411 tests were conducted at Chamical and Radielogical Laboratories, Army
Chemical Center, between § November 1952 and 1) January 1953.

V. FACILITIES

The only facllity required, other than those specified in the Test Di-
rective was the DOP {dioctyl phthalate) penetration apparatus (Apparatus,
Canister Testing, MIT-E3).

VI, TIEST DATA AND RESULTS

(b)(3):10USC 130

QD 1,

B L7 e —




b)(3):10 USC 130

.+ liough lendling
1. L4 Rough-Handling Machine

D)(3):10 USC 130

2. Drop Tost

b)(3):10 USC 130

3, Vibration Test (L.A.B, Kachine)

(b)(3):10 USC 130
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Fb)(3):10 USC 130

B. Surve 00

No surveillance tests were undertaken as iLhe only modifications
: made on standard M2 dog canister in developing the E4ORL were structural
- changes, 80 that the experimental item would be no more susceptible to effects
b ‘of climatic extremes than would the standard canister.

C. Design Efficjency
The photographs prescribed in the Test Directive plus additional

photographs showing the damage to the canisters snd their packages due to the
rough-handling test are included as appendix C hereto,

D. Functicnal Efficiency

The functioaal-ef{iciency tests were conducted in the following
order:

1. Air-Flom Resistance

Fb)(3):10 USC 130

2. Smoke Penotration (MB)

£)(3):10 USC 130

3. P8(Chlorpicrin a

b)(3):10 USC 130
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E. Sugglemental_Tesga

b)(3):10 USC 130

1. Rough Handling
a. EL Rough Handling Wachine

b)(3):10 USC 130

b. Drop Test

\1b)(3):10 USC 130
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¢. TVibration Test (L.A.B. Machine)

‘Kb)(3):10 UsC 130

L. Air-Flom Resistance

b)(3):10 USC 130

5. Smolko Penctration SIIB and IK)P!

b)(3):10 USC 130

F. QComparison With W12 Dog Canister
Ne rough-handling or functional-efficilency tests were azde on tho
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m do cani.aﬁor for comparison wﬂ.th data obba:mad for the mom. dog caniater
nndified dog canister; M12), In lieu of this, a letter , attached as appendix

L I ¥ '—..W"-" y
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VII. DISCUSSION

At the request of the Chemical Corps Engineering Agency, the Protective
Division of the Chemical and Radiolegical Laboratories attempted to establish
requiramsnta ror a rough-handling test to be 1ncludad in opec:flcation No 97—

L4
)(3) 10 USC 130

i
|
b)(3):10 USC 130

The dcope of this test was not as oxbensive as usual Final Engineering
taests since it was conducted with the sole objective of determining tho ability
of the subject canister to withstand rough-handling end to determine the effect
of this treatmont on tho protective properties of the canister. iIn regard to

b)(3):10 USC 130
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VLII. COMCLUSIOIS

With rosgect to the rough-handling requirement proseribed in Final Engi-
neering Teat Directivo No. 61 (appendix 4, hereto), the LELORL dog canister per-
formed as follows: -
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IX, RECOMMENDATIONS

b)(3):10 USC 130
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FINAL ENGINERRING TEST DIRECTIVE NO. &

Canister, Dog, ELORL
Project 4~80-0]1-002
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TEST DIVISION
CHYMICAL CORIS
CHEMICAL AND RALIOLOGICAL LABORATOKIES
Arny Cherdcal Center
Maryland

CULEE~CR(T) 29 October 1952

Finsl Engineering Test Directive No, 61
Canister, Dog, ELORA
froject No, 4-80-01-002

I. Object .

The object of these tests is to detemmine if the ELORL Dog Canister
(Modified Dog Cunister, M12) will withstund recent rouph-handling re-uirements
to be included in specification No, 97-52-146.

-

7T. Authorit

The authority for jrejaration of a jlan of test was derived fr m Disrosition
Form (Aj;endix I, hereto) from Chief, Protective Division, to Chief, Test Division,
dated 20 Aupust 52, subject, Modified Dop Canizter M12 (E4ORL). This test is
desirnuted Test pDivision Job P-1209, and work is charreable to Ex. 0. 1708
(Project 4~80-01-002), Job 527, Special Problems, Irotective Division.

Initiation of finul eneincerine tests is asuthorized by D/F (Appendix 1I,

hereto) fron Chief, jrotective Division, to Chief, Test Divisi.n, dated 2 Qctober
1952, suvject, Mouified Dor Cinister M12 (E4CH/).

I7(  Descrijtion
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IV, Militury Characteri:tics
(b)(3):10 USC 130
-~ V. Fertincnt heferences
: (6)(3):10 USC 130
.
| i
. . Vi. Flan of Te:t und Procedure
S A. hourh Handling
. . B)(3):10 USC 130
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o Survailloace
{6)(3):10 USC 130

T oW

b)(3):10 USC 130

€, Icoi o Eiicleoney

D Jonevionnd E'Ticlanc

1, PS8 {~viapviemn) Lifn
B)(3):10 USC 130

s Sreckr TvARLtien

b)(3):10 USC 130

CRNESSRIGEER Sasumitpiniovantion-
UNCLASSIFIED -




UNCLASSIFIED

" AMr-Flow Resy:tance

'()(3):10 USC 130

E, Cormupison with 12 Dog Uenietor
b)(3):10 USC 130

VII, PMeco of euts

All tesus in mari Viee, 1) Do eonducied -y ~eberials Jranch, Test
Diu-isjon; Ang their faciliifes, The Test Engioesr will requect use of ihe
feeilitice o iyctective sivieion in conducting Lhe | ..nc'hon...; Irlieiene; teost
in puar. VI,D,%, ¢ and 3.

V1Ii, i..rer.m‘s noguired und Sourcs

Twentyr-fsur W ARG oo Canislers will he required for theso wosts and i1l
he supilied ‘v Prateeidvae Division.

Cirront naplizohle safaty remlaticng of Cl & Rad Labls will be observed

Lrecehoul un tasty,

X. Rogionsibilitias

.‘., Matnctisn DYivision will suhmit the protot;vpes for tile sropran an
sravide faeilitice for Who Dueilsmal Bfictenc: lests,  In adddiien thay will
furnial: Lhrwzsh Lie Toet Empinesr to ™inal Ene noerln:, Saction, pist on~incaring-
tess daty on {""10.1‘ ciapsntapistiss of tae £hael, canisicr, and mu rovida
rervori ) 1l Sozired,

M Cwilerier Arensh, Thot Divicl n, wilt wpovide o "‘e' T dnpep oho i1l
coordinate ond convuct the terd an! ehalt all dlats to Final Enginacring Scetien,
Tost Divisiony Jie Tast Eugineer wi”) maintein “izison vith the €1 C Board and:
Final Enmine ring Scotden in 311 ieot plosac, Mawrdals Jranch will dn addition,
merfor: the fnuts outlined in iwy, VI, saitling vhe ke be the Toit Unaineor,

€. inal Enpine ping Sceticu, Teut oivision, il doslgnate a Test Coe

ordinator who will interrate the anbirs ecsmac, wnd advice as Lo ihe aceant-
ability of roculred chanmes in the mlan of egt. Tinal Enpineering Soction, upon

$§




- completion of itaosting, will evaluate ihe data subnitted and prepsre a Final
Bnginearing Renort for Jistribution by Protectiva Division.

submitted by;

b)(6)
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DISTHRIGUTION LILT

Final m%ineerin Tast Directive No. 61
‘roject No. 4~80~01-002

No. of Copies

2 Chief, Protective Division, CRL
(1 ATIN: Mr. E. Sovinsky, Froj Engr)

1 Chief, Enpincering Division, CRL

2 Chief, Safety Branch, Technical Services Div, CRL
(1 for tranamittal to Safety Officer, R&E Cmd)

1 Chief, Test Division, CRL

3 Chief, Ficld Ojeratiuns Branch, Test Div, CRL
{2 ATYN: Final Engineering Section)

2 Chief, Materials Braneh, Test Div, CRL
(1 ATTN: Test Enpineer)

1 tresident, Cid C Board

2 Conmanding General, Ctl ¢ R&F Command

(1 ATIN: Chief, Develojment Diviaion)
(1 ATTN: Chief, Flanning Branch, Ivnp Gd Div)

1l Commanaing, Officer, Edrewood irovine Ground
1 Commanding Qfficer, Dugway frovinr Ground

1 Commanding Officer, Cxd C Enpr Aprency
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. CMLRE~CL{F)R Mooified Dog Canister M22 (ELORL)

T0 Chief, Test Division FRON Chlef, Frotective NDiv  DATE 2C August 1952
CmlC Cml & Rad Labs CmlC Cml & Rud Labs SIECEL/el/4282

b)(3):10 USC 130

2, Informtion is recuested as to the number of modified Dog Canisters Ml2
(E4ORL) will bo needed for final enginesring tests.

b)(6)

APPENDIX I c
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Modified Dog Canister ¥12 (ELORA)

‘0 Chief, Test Bivision FHOM Protective Division  DATE 2 October 1952
Cml & Had Labs: Cml & Rad labs SILCEL/el/4282

1. It is re uested thut final engineering tests be jerformed on the Yodifled
., Dog Canister ¥12 (E4ORL). This canister wus modified throuph incorporation of
several chenges to permit it to withstand rough hasdling.

S 2, CRLIR No. 187 has been written, covering the develorment of the subject
R canister and the assoclated tests performed. Twenty-four (24) canisters have been
fabricated for use in your final engineerins teats,

3, For these canisters and any further details, cont..ct Mr. Frank Shanty,
Extension 5255,

b)(6)

thief, Frotective Division
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Table 1 ’

Table 2,
Table 3,
Table L,
Table 5,

Table 6,

AR
TEST DATA

Diunnge to Canistver, Dog, BLORL, as & Result of Rough Handling

Air-Flow Resistancy, Smoke Penatration, and Gas Life of Ca.niéter,
Dog, BLORL

A{r-Flow Resistance, Smcke Penetration and Gas Life of Canistor,
after B4 Machine Rough-Handling -

Aly-Flow Resistance, Smoke Fenetration and Gas Life of Canister
after Bl Machine Rough-Handling and Drop Teet

Air-Flow Resistance, Smoke Penetration, and Gas Life of Canister,
after Bl Machine Rough-Handling, Drop and Vibration Tests

-Effect of Rough Handling on Canister, Dog, ELORL

—ym— ented T SRS R 0 Y WX




DAMAGE TO CANISTER,* DOG, E4ORL, AS A RESULT
OF ROUGH HANDLING

" Gomponents Damaged —_—
Canister no, Cover re gereen Felt filter pad

After B4 rough handling:
6)(3):10 USC 130

After B4 rough handling
testss

b)(3):10 USC 130

[ after El4 rough handling,

rop, and Vibration Testa:|
b)(3):10 USC 130

R ——

# Bquipped with simulated mud guard
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TER*, DOG

TABLE 2

W RAESISTANCE, SKOKE PENETRATION AND GAS LIFE OF

AIR-F1
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AIR_FLOW BESISTANCE, SMOKE PENETRATION AND GAS LIFE OF CANISTER®
AFTER EJ, MACHYNE BOUGH-EANDLING

© Equipped with simnlated mud guard




IABIE 4
ATR-FLOW EESISTANCE, SMOKE PENETRATION AND GiS LIFR OF CANISTRR*

AFTER El MACHINE &OUG-E HANDLING AMD DROP TEST

oclL osnoL:eXa
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AND GAS LIFE OF CANISTER ¥

MACHINE ROUGH-HANDLING, DROP AND VIERATION TESTS

ATR~-FLOY! RESISTANCE. SMOKE PENETRATION
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TABIE 6

EFFECT OF ROUGH HANDLING ON CANISTER*
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Pig. 1,
Fig. 2,
Fig. 3,
Fig. b,
Fig. 5,
Fig. 6,
Fig. 7,

Fig- 8’
Fig. 9,

Fig. 10,
Fis. 119
Fig. 12,

Fig. 13,
Fig. 1,
Pig. 15,

Fig. 16,

M6-12-8 Dog Gas Mask with ELORL Canisters
E40RL Dog Canister
Sectionalized E4ORY Dog Canlater

R4ORL Dog Canister with Simulated Mud~Guard Assembly
Packaged ELORL Dog Canieter
Interiox hra.ngement of Packxage of BLORA Dog Canisters

Canister Packages after 10-Min. Exposure to E4 Rough-Handling
Machine -

Individual Canisters after Packaged Rough Handling

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

Damage Caused to Canister after Packaged Rough-Handling and
Drop Tests

Canister Package after Rough-Handling, Drop, and Vibration-
Tested

Individual Dog Canisters after Rough-Handling, Drop, and
Vibration Tasts

BiOR) Dog Canister with E4{R2 Mud Guard
Domage to E4ORL Dog Canister from El Rough Mendling Machine

Damage to BiOR4 Dog Canister frop B4 Nachine Rough-Handling
and Drop Teat

Damage to Individual E4OR) Dog Cenisters fram Rough-Handling,
- Drop, ead Tibration Teste























































APERWDIX D
. CONREIPONDEXCE
Caniater, Dog, Bu(It:
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SUBJECT: Canister, Dog, M12 v

CHEMICAL CORPS CHEMICAL AND RADIOLOGICAL LARORATORIES, Army Chemical
Center, Maryland, 7 Jamary 1952

N: Commanding Officer

Cml C Enginesring Agency )
Amy Chemical Center, Maryland :

%

1. A mml £ 4 1ot 0o btained £ i) ExsmoU@E'ﬁaJ
B)(3):10 USC 130
Canlster Rough Mothods of Rough Handling Life
No. Handl.ad min,
5)(3):10 USC 130 )
J
2., The above resulta show that the subjeot canister is not
agatisfactory for use in servioe. _ '
3. A4 project has besen inttigted in the Protective Division to
develop a suitable dog cariseter,
FOR THE COMMANDING OFFICER:
wrence  UNCLASSIFIZD
Reading Pile ) . It Col, Cul C, Bxecutive Officer .
Prot Div REBERERED Ladona |
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CMIRE-BA 8S-5 : 10 Docember 1952
SUBJECTs Canister, Dog, HM12

0: Comnanding Officer .
Cml C Chemiocal and Radiological Laboratories
"Amy Chemical Center, d, '
ATIN3  Chief, Protective Division

1, A Military specifi-~*ion to supersede U. S. Army Specification
97-52=1i8, covering the subjuct item is being prepared by this Ageney,

20 Jince the Hilitary specification will include 8 rough handling
test, it 15 requested that requiremsnts for said test be furnished this
Agency in order that conversion of the specification may be expedited,

(b)(6)

/84

Colonel, Cml C
Camuanding
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DISTAL NTION LIST

copiea' made: 29

" Copy 1 - 10 Teohnioal Library
. 11 = 13 Commanding Gemeral, CmlC Research & Engineering Comand,
~my Chemioal Center, Md.
14 Commanding 0ffioer, CmlC Ghemioal & Radiologioal Laboratories,
Army Chemioel Center, id.
156 « 19 Chief, Test Division, CRL
{16 for Chief, Materials Branoh)
{17 for Chief, Field Operations Eranah)
(18-18 for Final Engineering Section)
20 = 22 Chief, Proteutive Division, CRL
23 Chief, Engineering Divisicn, CRL
24 Commanding Officer, (mliC Engineering Agenoy, Army Chemioal
Centor, Md. !
25 Companding Offiocer, Rdgewood Proving Grourul Army Cheuioal
omtor’ “d.
26 Camandins 0ffioer, Dugway Proving Ground, !ooele, Utah
27 DIMosident, CmlC Moard, Army Chemical Center, Md.
28 cmundmt, CalC School, Fort MoClellan, Alakima
29 Commaniing General, CmlC Materiel Comzand, ‘200 ¥, Baltimore
St., Baltimors, Md.
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