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HORSE GAS MASKS E2R44 ANWD E4R22,
ENGINEERING TESTS.

MEMORANDUM REPORT

ABSTRACT
Oblest.

The objeet of the woirk desoribed in this report was to
correct the defects observed in previously developed horse gas mask
E2R22 and E4RS, as detailed in Field Artillery Board Report, Dec. 9,
1929, and in two Cavalry Board Reports, each dated July 23, 1932.

Results.

The recent development oovers two types of horse gas
magks £2 and E4 for the Field Artillery and Cawelry, respectively.
Fifteen samples of horse gas mask E2 (modifioations EZR30 to K2R44)
and sixteen samples of horse gas mask E4 (modifioations E4R6 to
E4R22) were made. The changes over earlier designms included changes

(6)(3):10 USC 130
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No detailed cost data have been compiled, but the increese in weight
end number of principal and minor parts of horse gas mask E4R22
indisates higher cost than for horse gas mask EZ2R44,

Conolusions.

It is ooncluded that the Field Artillery horse gas mask
'E2 and the Cavalry horse gas mask B4 have been improved in design to
meet the requirements of the using services as enumerated in section 1II,
B, and 2 of this report. Both masks cun be worn by horses st all rates

b)(3):10 USC 130

Reoommendations.

It is recomwsnded that aix ssmples of Flsld Artillery
horse gas mask E2R44 be submitted to the Field Artillery Doard, and
six samples each of Field Artillery horse gas maak E2R44 and Cawelry
horse gas mask E4R22 be submitted to tho Cawvalry Board for ongineering
tost.
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HORSE GAS MASKS E2R44 AND E4R22,
UNeps om ENGINEERING TESTS.

iTu 1.._)].51_”

VEMORANDUY REPORT

I.  INTRODUCTION.

Ao Objeot.

The objeot of the work deseribed in this repocrt was to
correct the defects obsoerved in horsse gas mask EZR22 and E4R5 as
detailed in Field Artillery Board Report, Dec. 9, 1929, and two
Cavalry Board Reports, July 23, 1932,

B. Authority.

The work desoribed in this report was authoriced by
the project program under project D 6.1=3. .

II. HISTORICAL.

The history of the development of horse gas masks prior
to 1929 has been reviowed in a previous report (E.A.¥.D. 29). This
roport covers redesign of the horse gas maek MIT developed duriag the
Viorld Viar to and inoluding experimental model horse gas mask E2R21,
This model wus designed %o improve the fit of the mask and durability

of the headstell, In the report of Field Artillervy Board. Deo. 6.

(b)(3):10 USC 130
i

III, THEORBTICAL.

Ae Oae Protection.

No tosts of tho meeis wore made while adjusted on ths
wpixal in the progence of toxic gases, bocause the existing policy of

UNCLASSIFIED
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the War Department does not permit such tests. No teste of the
efficlency of the absorbent bag ageinst toxlc gases have besn made
during the investigation reported herein and the impregnites developed
and speoified during the World Var were used. However, the efficlency
of similar bags was tested during the work reported in E.A.M.D. 28.

B. Machanical Construetion.

All tests made were confined to proving the efflciency
of the masks with respeoct to mechanioal functioning and the physiologioal
aeffect on the animl. The mechanioal and physiologieal factors 1equir-
ing improvement as enumerated in the service reports of the Field Artillery
and Cavalry macks referred to above weret

1. Field Artillery Horse Gas Mask E2.

b)(3):10 USC 130

2, Cawlry Horae Gas Magk k4,

b)(3):10 USC 130

IV,  EXPERIVBNTAL.

Dotaile of the development and improvemout iu conatruction
of both Fleld Artillery and Cavalry horso gas masks (E2 and Bi, respectively)
are given as foliowss

UNCLASSIFIED
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A Horse Gas liask E2.

l. Horse Gas Mask E2R3I0.

S Deaoription.

b)(3):10 USC 130

be Results and Conolusions.

b)(3):10 USC 130

2. Horse Geas Mask B2R3l.

b)(3):10 USC 130

be EKesults and Conslusions.

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

Ja

Horge Gas Mask E2R3Z2.

a, Deseription.

b)(3):10 USC 130

p)3):10USC130

b. Results and Concluaiona.

4.

Horsas Gas Mask ¥2

RSS.

.. Qgcrigtion.

b)(3):10 USC 130
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b, Fesults and Conclusions.

b)(3):10 USC 130

5.

Borse Gas Mask E2R34.

(b)(3:10USC130

a. Desor12§_im_n.

b. Results and Conolusions.

b)(3):10 USC 130

6.

Horse Gas lask R2P35.

s, - Desecripticn.

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

b. TResults and Conolusions.

b)(3):10 USC 130

T

Horse Gas Mask E2R38.

8+ Deseription.

b)(3):10 USC 130

be Results and Conolusiuns.

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

8.

Horse Gas Mask E2R37,

b)(3):10 USC 130

(b)@):10UsC 130

b. }ielsults and Conclusions.

9., Horse Gas Musk E<R38.
6. Degoriptiony
b)(3):10 USC 130
b. Resulte and Conelusions.
b)(3):10 USC 130
10. Horso Gas Mask E2R39. "

ae Des crlption.

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

be Results and Coasclusions.

by(3):10 USC 130

11, Horae Cas lMask E2R4cC.

ey Deeoription.

b)(3):10 USC 130

be Fosults and {Jonolusions.

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

12. Horse fas Mask E2R4l.
Qe Desorigtion.
b)(3):10 USC 130
bs Results and Corolusions.

b)(3):10 USC 130

13,

Horae Gas Mhsk E2R4Z.

Qs

De oorigt;on.

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

b

Results and Conolusiona.

b)(3):10 USC 130

4.

Horse Gan Mask B2R4S.

Deaorlgtion.

b)(3):10 USC 130

- 10 -
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15, Horse Gas Mask EZR44.

a. Desoription.

(b)(3):10 USC 130

b Results and Conolusions.

b)(3):10 USC 130
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B. Horse (as Mask E4.

Horse zas mask B4 was made to inelude a rubber muzzle-
plece oconneoted by a short length of hose to the filter bag unit strapped
underneath the animal's neok. This type was preferred by the Cavalry.

The history of the recent development of this type of maak is ziven as
follows:

1, Horse Gas Mask E4R18.

8, Deaorigtion.

b)(3):10 USC 130

e Résgita and Conclusions.

b)(3):10 USC 130

2. Horse Gaes Mask E4R17.

Q. Doaorigtion.

b)(3):10 USC 130

b. Results and Conclusions.

b)(3):10 USC 130
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3. THorse Gss Mask E4R18.
Qe Deacrigtion.
b)(3).10 USC 130
be Results and Conolusions.
b)(3):10 USC 130
4. Horse Gae Mask B4R19.

Q. Descrlgtlon.

b)(3):10 USC 130

be Results and Conolusions.

b)(3):10 USC 130

- 13 -
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6. Horse Gas Mask E4R20.

a. Desorigtion-

bY(3):10 USC 130

be Results and Conolusiona.

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

6, Horse Gas Mask BAR21,

(' gpneriztion.

b)(3):10 USC 130

e Results and Conclusions.

(b)(3):10 UsC 130
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7. Horse (us ¥ask E4R22,

fle Deaoription.

b)(3):10 USC 130

b. Results and Conolusions.

b)(3):10 USC 130

Ce Final Models.

b)(3):10 USC 130

V. CONCLUSIONS.

It {s oonoluded that the Fileld Artillery horsc ges maak
E2 end the (avalry horse gas mask B4 have been izproved in design to
maot the roquirementes of the using services as enumerated in aection III,
B,l and 2 of thie report. Both maaks can bs worn by horses at all rates

of oxercise. Fb)(3):10 USC 130

b)(3):10 USC 130

VI, RECOMMENDATIONS.

It is recormonded that six semples of Fleld Artillery
harae gna meak E2Ré4 be submitted to the Field Artillery Board, and
oix sseples each of Field Artillery horse gas mask EZR44 and Cavalry

horse gas mask E4R2Z2 be submitted to the Cevalry Board for engineering
tost.

UNCILASSIFIED
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Horse Gas Masks E2R44 ang .E4R22, Submitted:
Engineering Testa.

b)(6)

Yemorandum Report.

Projeot D 6.1=3,

Yay 19, 1937.

10 vopies made)
Typed <« meso )
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AFPENDIX A.

Photo graphs

Title

Horse Gaa Maak E2R44 (Fleld Artillery)e.
Horse Gas Mask E4R22 (Cc mlry)e
Herse Gan Xask E4R22 (Cavalry).
Horge Gas Mask E2R44 (Field Artillery). -

A
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Borse Gas Mask E2R44 (Field Artillery).
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Horee Gas Mask E4R22 (Cavalry).




{6)(3):10 USC 130 I B
OBJECT 1 L ]

DESCRIPTION: 1. Neok strap.
2. BEeadstall.

Je Muzslepieoe,
4. Carrier,
Ses, alec, photo. 766l.
U/V(\
PROJECT 1 D 6.1=3 Horse Cas kask, 'L”’S&/ﬁ
/7S
DATES 1 Proteotive Developmont Division dsvelopment, November o

1936 to Mey 1837, Fhotogrephed May 3, 1837, at Fort
Hoyle, M. for—Bwirfir086¢. ‘

BEST COPY AVAILABLE




APPENDIX B

UsSs Army Speocifioation Noe 97-54-108, Horse Gas
Mask E2R29, RS :
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OBJECT,

PROJECT s

DATES s
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DESCRIPT 10N

Horse Gas Mask E2R4¢ (Field Artillery).

1. Neck atrep.
&« Carrier.

3, . Headatall,
4, PiltOr b‘au

See, nlso, photo. 7660,
D 6,1=3 Horee Gaa Mask.
Pr-%~ootive Dewslopment Division developmant, Howvember

1258 to May 1937, Photographed May 3, 1937, at Fort
Hoyle, Md. Por-BrivTvhr364n

UNCLASSIFIED
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COPY
(1st Preliminary Draft)
UeSs ARMY
SFECIFICATION

' MASK, GAS, HCHSE, E2R29
I.» GENERAL SPECIFICATI(S.

Spece Noe 9T=54ul06

b)(3):10 USC 130

Decexber 5, 19366

Appondix B alae
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DETAIL REQUIREBMERTS (CONT'D)

b)(3):10 USC 130
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DETAIL REQUIREMENTS (CONT'D)

b)(3):10 USC 130

§7-54-108
Appendix B =3 -
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DETAIL REQUIREMENTS (CONT'D)
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' DETAIL REQUIREMENTS (CONT'D)
b)(3):10 USC 130
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Best Available Gopy

METHODS OF INSPECTION, TESTS, ETC. (CONT'D)

b)(3):10 USC 130

V1ll. HOIES.
ls¢ The use of this speoification, whenever spplicabls, is
mandatory on all procuring agenoles of the Armye

97-B4+106

Appendiz B
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NOTES (CONT D)

%  Notice: When Government drawings, spsoifications, or other
data are used for any purpose other than in connection with a definitely
related Goverpment procursment operation, the United States Government
thereby inours nc responsibility or any obligation whatsoever; and the
fact that the Government may have farmulated, furnished, or in any way
supplied the said drawings, epsoifications, or other data 18 not to be
regarded by implication or otherwise as in eny manner licensing the holder
or any other person or oorporation, or conveying any rights or permisslen
to manufacture, use, or sell any patented invention that may in any way -
be related thereto.

Best Available Copy

9754106 UNCLASSIFIED
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C.C., CWG Tochs Comd.

PIELD TEST OF HORSE GAS LASKS B6R10 (EXPER-
TME:!TAL) AND MITT AGATHST PHOSGIME.

P:‘o;iect D 6;1-4 TeDslisRe 202

Jﬂnuary 30, 1941|

I OBJECT.

The vbject of this test was to determine whether experimental
horse pas mask ESRLO furnishes adequate protsction for housses working
under field comlitions while exposed to phcsgene, and also to ¢bserve
the performance or wask WITi under identical circumstances.

IL  AUTHOTITY,
The autherity for this tect is Project D Dal~i.
TIL. HISTORICAL.

Prior to the investi;aztlous described in this report gpparently
there have been no laborztory or {ield tests eonducted or horses to ascer-
tain the protective value of eithier of these asks against exposure to chei
ical warfare agent:.  lunerous laboratory tests periarwed by the Protective
Davelopaent Division have supplicd essentlal informition in resp.ct to the
ability of both masks to remove taxic chemical agents, i.e., CG, PS, QliKl,
RCli; AsH3, and DM by both chemical and physical activn, and the rosults
are to be included in & sgparate report now in prepareticn. Those tests
have shown, however, that the exporimental horse gas wask BORLO has the
copacity to furnich adequatc protoction against concentratlienc of theae
aganta oven proater thi: those ordinarily sxpected in thu fieid, because
of characteristies vrovided by the design ond construction of the canister,
The some extent ol protectica could not be expected lrum ragi JIIT, since
it is not equipped with a canlster, but relies entirely on iimpreymation and

taxture characteristics of the nose oap itself [or protective qualities.

Yhile, thorefore, it wes possible to estimate within certain lim-
its the degreec of protection widch would probably be afforded by both wasks
2gainst dolinite concontrations and lengths of expomges to osrtain chwaical

[
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agents, the role of another factor could be detsrmined only by field tests
on the horses themselves, i.e,, the possibllity of leakage from improper
fit, adjustment or slippirg of the nosepicee.  Accordingly, in order to

b)(3):10 USC 130

Ve JWTEPIALS USID.
A. Chenicals,

Phosgene, UYsS«ie Specification llo. 1002, obtained from Cheidical
Warfare Depot, Bdgewood Arsenal,

B.  Apparaius.
Cherrical cylinders, portable LJAl, equipped with release attach-
ments, each containing 30 lbw, of phosyene (above) and charged wilh carbon
dionlie al a pressure range of 60 to 80 1b. per sq.in.

Horse gas masi-e, experimental, EoR1C, obtsdied fivi. tie Proe
tective Development Division. '

forse pus wasie, VIII, oﬂiained from the Protectivo Development
Dlvision.

fiay sampling equipment, the dascrivtion aid opuration af wliich
are glve: dn H.d.5.R. 2%, :

8ot horses, Cavalry, riding, -~ . -w naysical condition, adngw
ing frow 6 to 19 yoars in ape.

Ve PRUGE .
4. Test_area.
_Tho test ares wis located &4 N fiold on Gunpomder Neck at grid

pointy 69,1 - 1866.9,  The terrain wac I2irly level, bare of trees,
anl bardered on the west by low shirubbery and trees.

UNCLASS\_F \ED
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3. lUeteorological Conditions.

!
UNCLASSIFIEI',%

b)(3):10 USC 130

C. Arrangement and QOperation of Cylinders.

b)(3).10 USC 130

D.  Arrangement of Gas Smaplinp Hotbles,

b)(3):10 USC 130

E. Proporation of Horses and Riders for the Test.

Imedistcly preceding the test, masks and horness were carofully
adlusted in conformence witih: tho procedure found most satiufactory in pre=~
vivus rchearsalu, and the riders tested the £it and performance of their
omi wasks araingt Gii.  Details of the equipment of horses {or the test
are given in table 1.

UNCLASSIFIED
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Table 1

Acsipnment of Bquipment end Rlders

) Number of horses: Type of : Type of 1Rider
(oy order in 3 horse 1+ Dbit  : How controlled : or
column} 3 mask useds used 3 ileader

b)(3):10 USC 130

Fo vonduct of thz Test.

r ———— o e

b)(3):10 USC 130

VI, TEST DATA.

Tie rasulte of the ficld tast are presonted in table 2, with the
exoontion of gas seapling data, waleh will be subuitted later in 3 supple-
mant to this roport.

UNCLASSIFIED
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Table 2

‘kb)(3):10 USC 130

Results Obtasned loll% 10 Min, z.gguﬂ of Masked
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VIII. CONCLUSIONS.

b)(3):10 USC 130

IX.  REGOIA NUATIONS.

Nona,
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SUPPLBAEAT TO GEART 1

Assults of Analysis of Oas Sgaple Bottles. (Ref. Per. IV,D)
' (T.D.U.R. 262)

b)(3):10 USC 130
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T.DeloR. 262

fleld Test of Horse Gas Masks
F6R10 P
against Phosgene,

Project D 6.1=4

Experimental work,
Started: Nov. 22, 1940
Conpleted: Jan. 30, 1941
Notebook:s 691

Typed Januar y 30, 1941,

9 copios wruda
Coples 1,8 & 9 - Inforantion Div,
Copy 2 - Chicf,C.'n‘l'.S-
Cepy 3 = Contrad 1ilos
Copy 4 = Uedical Rescarch Div,
Coiy 5 ~ Chief af Cav,
Copy & - Cndefl of F.4.
Gopy 7 « Surpoon Qsnarel
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I.  Object: The objeot of Projeet D 6,1« is %0 develop & horse cas

:\uk Wprior v derse (as iagk NII1, The objeet of this report is to
corﬂn briefly the develepment of Herse Mask Canister E22 and to

i the chemical protection afforded by thie sanieter with that of

Horse (as lask MIII.

I1.  Authority: Z%he work descridad in thie report was authorised by
the proJest program for the fisoal ysars 1940 and 1941, Project D i,ld,,

Horse Oaa Mask,

NI Haseriesd,

The 2III Horse Mask ie of

4. imprejmated dag-Type Liorse Mask.
the hpn;n%?tno and ‘s quite similar to the horse mask that
was uaed during the latter pert of the Warld ¥ar. The method of
impregnation e stated ir C.0.3, Diretive No. 27, Hanufacturing rrocess

for Impragnating Heree Nask E2RLSG,
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.« Horse Mask Canisver BEZRS. onglueering armulngs jiave hver
aaée and & specification written for canister .ci®5. liese arw inclulec

it mppendlces » and B of this report. | 1
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F. Horso ¥ask MLI{, Horse Mask K[li1 le towored by .. .:,
speciiiostion Iﬂ-%[ﬁ. Nask, Ges, Borse, UIIl, Septexter ., 14,
and reiated drewinge. Heeens ohanges in %:ils masr aro aesoribed in
To abeh, 2595, Nodifieation of Morse Jas Nask KI1I.
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Twe types of esmister ype herss gae masks were standardised
by the idjubant Gewsrel (Bndé Ind,, W 5.5/(1-274;1) N=D, A0, Peb, 20,
1903, to C, CWC, eu lether, OWR L0, . G, CW3, Jan, 27, 191,
Sub m. Request fer Stamdardisation of hlh. Gas, Yarse, M; and S5,
to AG, thru Ass't. 8e0, of War):

8¢ lisrse Gas Mask N, haviag ths %wo sanisters suspended
with sns en eseh side of She berwe ai the shewlisr pesitiom.

' b, HNerse Oas hngk iS5, having e canisvers suspsaded
on the right sheulder pesitien for herses required to oarry a rifle
o2 the left shoulder,
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Development of Heree Geas

Mask Conisver 22,

Coxparisen of Provestion

with that of ferve Gaa

Maak MIIX.
¢ Authors

Projess i b.lali, liorse Gas
Mok (L)

Experinentsl Nerk, .
dwarted = December 7, 1939
Cenpleted ~ Pebruery 17, 2901

Typed: My 9, 1902
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CHEMICAL WARFARS SERVICE
SPECIFICATIOR No. 187-52-102

A,

C.

D.

CANISTER, LASK, GAS, MORSE, E22ZR5

APPLICABLE SPRCIFICATIONS AND DRAWINGS.

A'l.

e,

B-l-

The latest issue of the specifications and drawings listed
in the b1}l of materisl m C,W.5, Drewing Ro. B8-3~37%, and
of the following speoifiogtions,  .".3. Directives and ap-
plicable sestione of C,X.5, Pamphlet Mo, 2, in effect an date
of invitation for bids, ehall form a part of this specifica«
tion:

Stapdard Specifications fer Narking Shipments =
0.3. w l’.ﬁiﬂﬁlﬂcﬂ Yo, 1004.
Canister Teet Wethods, Chlerpiorin (PS) -
. \u .8. Mhl.t l‘ﬂo ! Pare 111. Section De
nnutur Teat Methods, Phosgene (..d) -
C.N,8, Pazphlet No. 2, Purt III, Seaticn A.
Canister Teet Methods, Dipmwlulmhlenuine {oK) -
Ce®3, Pamphlet No, 2, Part III, Seotiam 3,
Operation of Pilter Material Resistanoe Meter -
CoWo8, Direotive No, 61,
Operation of Pilling Hechine E7M -
Go¥e3s Dirsotive Ro, 80,
Color Card Supplemsnt to U.3, Army Specification Ke. 3-l.

Thie speoification covers one type of omnlster for a horss
as mek,

YATERIAL AFD WORKMARS! IP.

cel,

C=2,

Materisl, The mterials required for the mamufecture of the
oanister shall be in steardamce with the speoifioations and
drewings inoluded in this speoification,

Norlmanship. 4ll wark ehall be dome in o neat and worbwss-
TTts mnner
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DETAIL REQUIREMENTS (CONT'D).
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Coples of this specification may be obtained from OPfiee<Chief, Chemissl ;
Warfare Servies, Twahingtom, N. C. )
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