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. ect Nr AVN 1155, 3 February 1956, subject: "Evaluation of Gas Mask

‘ 'B'oard Nr 6, CONARC, and approves the recommendations in part as
) restated below: .

- considered suitable for use by heli%op\‘.ér pﬁb‘w‘\)vhén furtherumodified to:.
" provide a mzcrophone compatible with the AN/ARC-44 airtraft radio,

HEADQUARTERS CONTINENTAL ARMY COMMAND
Fort Monroe, Virginia i

ATDEV-6 422/17{15 Mar 56) 15 March 1956

SUBJECT: Report of Project Nr AVN 1155, Evaluation of Gas Mask for
Helicopter Pilots (DA Proj Nr 4-80-12-007-02; RDB Tech
Obj CW-4b)

TO: Chief of Research and Development
Department of the Army
Washington 25, DC

1. Inclosed is a copy of Report of Board Nr 6, CONARC, Proj-

for Helicopter Pilots (DA Proj Nr 4-80-12-007-02; RDB Tech Obj CW-
4b) "

2. This headquarters concurs in part in the conclusions of

a. The Developmental Mask of the three maaks tested, be
considered the most suitable for use by helicopter pilots.

b. The Developmental Mask (Mask, Protectxve, Ta!;k\‘. M-IZ. H
modified by inclusion of a nosecup integrat ad with the microphone) e

¢. A one-hour familiarization flight and periodic proﬁc:ency
ﬂights for helicopter pilots be conducted while wearing the Developmen-
tal Mask,

FOR THE COMMANDER: 3

C’DJ uto( // .29 !

1 Incl SAMUELJ . CHILK
(Over) Lt Colonel, 'AGC !

' Asst Adjutant General

ATDEV-6-56 60773
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1 Incl
Nept of Bd Nr 6, CONARC, Proj
Nr AVN 1155, 3 Feb 56, subj:
"Eval of Gas Mask for Heptr Pi-
lots (DA Proj Nr 4-80-12-007~
02; RDB Tech Obj CW-4b)"
w/app A-C

Copies furnished:
CSIGO ‘
CCMLO :
COFT S
CG's : '
 Third Army (w/o 1ncl)

le Corps Reaearch & Engineering Comd
© Comidt -~ ) ‘

ARMAYV .
CcGsSC
The Inf Sch
- CO, ATB, CONARC ‘
Pres, Bd Nr5 & 6, CONARC (w/o inel)
CONARC LNO's
WADC, WPAFB
SCEL .
.- Army Elct Proving Gnd
US Stdzn Gp, UK & Army, Sec, MAS

British; Canadian: and Marine (w/o incl) LNO's, Hq CONARC

Chief, Bureau of Aeronautics
"Comd
Air RD Comd
WADC, WPAFB
- ASTIA
Dir, Marine Corps Dev Cen
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HEADQUARTERS BOARD NR 6
© CONTIMENTAL ARMY COMMAND
Fort Pucker, Alabams

3 FEB1956
RT OF
JE 1
ALUAT GAS MASK FOR HELICOPTER P
D4 -80-32+007402, BDB T ) Ob) QW

[
i

o % oo .
1. AUTHORITY: Iet\ter.\ATDEV’-é 422/91 (zo Oct 55)y CONARG, 20 -
October 1955, subjeots 'Evaluation of Gas Mask for Helicopter Pilots. .

© . B To ovaluate the hhsk. Protective, Field, MALlj Nhak, Prow.
tective, Tenk, Ml4; and Developmental Mask (Mask; Protesiive, Tanlky M, .
modified by inclusion of a noge eup integrated with the microphones; and

‘ de‘aermine which is more suitable for use by helicom:er pilots. .

bs - To determine what modifications, e any. are réquired to
produce @ msk suitable for sueh ET-T- P y

a‘", TM 3+205 Protective Masks and Acceséoriesg’ April 19554

bs  TH 3-290 Indiv:ldual ProtectiVe and Deteotion E;uipmsnt,
September 19554 L

u- W'
a. The mask, protective, field, MAl, consista of a molded

"’rubber faceplecs with two eyepieces, an outlet valve, nosgcup, tab assem-

bly, and head harness assembly, Tho MLl cannister is connected directly
to the facepicce et the cheek position, The carrier is a water repsllant,

‘olive drab duek; wedge shaped beg.

b, The mask, protective, tanky, M-llL is distinguished .rom the
M)Al by a single eyepiece of flexible plastic matarial. a perforated air
def'lector which also holds a microphone near the wearer's lips, a cable
with plug for connecting the microphons to the intercommunication syatem,
and the MIOA2 cannisier 1s hose connscted rather than face mounted.
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¢. The developmental mask is the Mu1l) modified by addition of
a nose cup which reduces fogging of the lemna,

5e BACKGROUNDs Correapondence between Chemical Officer, IX Gorps.
Chief Chemieal Officer, ani Hoadquarters, OONARO indicated a requirement
for helicopter pilots to wémr protective mask at certain times in the event
of OBR warfare, 43 it is nighly desirable to limit the number of speoial- . ..
1zed items in the supply system, this board was directed to conduct an !
evaluaetion of standard and developmental proteotive masks for use by heliw -
copter pilo’ca. _

- gt Tem . STh W % C
SN e ¥ ;

w.

as Obaracteristics of the Mask, Protective, Field. M%l; Nhsk.
. H:‘ote)ctive, Tank, . M-J.a; and the Developmental Mask were detemined (Test
¥ ),
. , . j - L
OB o« . by The Jmak, Protgctive. Field, M9.A.1. 1s unsuitable fco use by
g helioopter pilotsl (flbet N 2).\\ p ]
R ov The Nhsk. Proteetive, Tanky Molh, with minor exceptions, was/
- suitable for use by helidopter pilots (Test Mo 3),

' ds fme DeveJ,opmental Mask was auitable for use by helicopter
¢ oL pilota (mast Ne a). \ o |

. (l) 'J‘he M\Bk. Protective, I‘ield. MoAl was neither auitable
‘_‘no;: adequate aith’ rasp at to radio cmn;mnication. ’

PR

. ; (2) 'he Misk, Proteotive, Tank, ma. and the Devalopmental
Mask were sultabls and adequate with respect to radio comanication using
radio equipmen‘b preaently installed in Army airoraft, v

(3) - None of the masks teated were suitable or adequate i'or : BE
use with the &N/ARG-M radio sets (Test No-5)

7. DISQUSSION:

' ae The results of tests 2, 3y and 4 show the Developmental Magk

to be most sultable of the three masks tested, The addition of the nose cup
, in this mask mrecludes the fogging possibility exhibited by the M.li Mask,

T and the single eyepiece presents:ldess: obstruction to vision than does the two
g’ cyepiece configuration of the MoLl,

i e
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b. Objectionable features noted in the Mask, Protective, Field,
M9Al, and the Mask, Protective, Tank, M-1l have to a great extent been
eliminated in the Developmental Mask, In view of the desirability of
limiting the number of specialized items of equipment in the supply system,
it is felt that a epecial mask for helicopter pilots is not required and
the Developmental Mask is satisfactory for such use without medificatdon. -
Helicopter pilots, upon 1ssus of gas mask, should have a ons Hour familiar-
ization flight wearing the mask snd periodic proficiency flights. :

8, CONCLUSIONS:

a« The Developmental Mask, of the 'bhree maeke tested, ie the most
suitable for use by helicopter pilots, ,

: b. The Developmental Mask (Maelc, Protectiva s Tank, M~ll, modified
by inclusion of a nosecup integrated with the microphc»ne) is suitable for

8@ by helicopter pilots, w:l.th the ARC Type 12 radio equipmen'o, without
Jurther modiﬁcation.

6. Ab such time as the AN/ARO--M; radio set 15 sccepted as standard
for instdllation in Army heliooptere ! oompat«ible miorOphone sHould be -
provided :!.n ‘the gas mask, , o o e

d, A one hour familiarization fligh* and periodic profioiency

lig‘hte for hel:l.cop'ber pilots should bé oonduoted while wearing the Develop-é
*-vantal Me.ak. , e

9 RECOMNDATIONS:

a. The Developmental Mask, of the three maske teeted, be eonsidered‘
“ohe moe'b suitable for use by helioop'ber pilots-

“ b, The Developmental Mask (Mask, Protective, Tank, M-]).L, modi fied

by inclueio 'of ‘& nogecup integrated with the miorophone) bé considersd
suitable for use by helicopter pilots, wi’oh the ARG Type 12 radio equipment, -
without further modii‘ioation. - ‘

¢, If, and when, the AN/ARc-Lm radio set 18 aooep‘bed as standard
for installation in Army helicopters » & compatible microphone be provided
in the gas mask,

FOR OFFICAL Ust UnLY
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d. A one hour familiarization flight and periodic proliciency

flights for helicopter pilots be conducted while wearing the Iavelopmental
Mask.,

17
ROBERT & WILLﬂ.Ms" g
Colonel, Artillery
: President ,

APPENDICES:
A ~ Details of Test

B ~ Photographs
C ». Coodination

- DISTRIBUTION:

35 Cornanding General, CONARC (AT’I’N: ATDEV-6)
‘ ‘Britieh Liaison Officer (Board Nr 5, GONARC)

Marine Corps. Development Center

Board File v

Board Libtrary
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APPENDIX A - DETAILS OF TEST

.GAFTy RICHARM K, WHITEHOUSE, MSO

Togts were conductad at Port: Ruoker..Alabama Gus magks vere worn
by pilots flying He13H, H-34, md H—z.l. Helioaptera.

1 zm:m; :

. Burpeset. To determine the churacteristics df ‘tha'Mask, .
Protectivo, Field, M94l; Mnsk, Protective, Tunk, M-14; and tho Develop-
mentul Mask (Maek; Frotective, Tunk, Mel4, modified by inclusion of a
nose cup integrut.c.d with the microphone).

mgs The maska and uppropri,uta publicu.t.ions wore e:m—
mj.nad md the churactenstica vare determinced. o

oo (.'I.) Tnm mask, proteotive, field,- WA.‘L, consists of &-molded
_mbbar ﬂcupieco with ‘twg eyep:.acas, an. outlet valva, dosceup, tub asedme
Rly, und heud horness dssenbly, - iThe M casnistor is connbotod ‘dircetly
to. tho facepiess at the chduk pisitions The ecrrier 15 wiwgtor rep»: dant,

,‘ olawa dreb dqw, wodga Shuped bag (Appondix.Bul)e. ,

. Y (2) 'me musk, protéotivo,‘ tnnk, M4, is diatingmﬂhod f4om
© the MGAL: by u '8inglé eyepicoe &f flukiblo plustic miterisl, a perforated
air defluetor which also holds s migrophono. nety the-wourer's lips, a

cuble with plug for ecomneoting the miorophone to the intercomunicution

,ayatem, -.od-the MIOA2: cumiator ‘is-hose-o ~ud rather t.hun fuse mounted

(3) Tho dovolopmehtul mc.ak :I.s thu M-J.I. modified by addition :
-o.f.' o nose cup to reduoe fogsing of the lens (Appondix B.B).

hgmg_e_: To detegm;ne the Bultability of Musk, Protective,
Field, I.‘;‘d\l, for usg by helicopt.ar pilote.

s e L rTewr e sToe * = 0 - - = e -
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R R TR RS TR S e R R e T

.

e,
I

ES

. AJLAVN-L155 .

FOR OFFICIAL USE ONLY




- 5 s y T wwmEeY T IES TG :
T T T TR X S =

v ™ T A

et R

be Mothod:

(1) The M9AL Mask was worn by helicopter pilots for pere
iods of ome hour to one hour iorty-fiva ninutes while psrforming the
following: ( .

(z) ) Preflight inapecﬁ'ion.
(b) stcwtingundhovering.
© (o) Tako~of£s -.od 1endingss |
Y Autorotatiw 1 ndings. o
| (‘e)'. Normul orulsing fugnta,

(£) -Cunﬁned area mnneuvers.

-

(2) Obj actiana,bla faa

e mma The ‘stght dmigere e pal
ing this misk was unsuituble for all work with the gxception of normu,l
cruising f£lights: -The two- eyepiedo tonfiguration ‘prosented un’imuge of
‘the two ;eyeplecus in tho oenter.of the fisld of vision which i distraets
ing t0.-the pilot. - Depth pareeption was notiesnbly poorer thon nomml whien
this mask-wus worn, Peripheral vision wus: murkedly. reduced whilo ‘wearing

this musk, whioh presentod ‘un unsuitable condition uhen pertorm:l.ng c:on"n
fined crew- mu.n@uvere- -

| 3. T S

LI

IR

so by helicopter pllots.

' ‘ m: {l‘o detarmine tha auitubili‘ty of  ths Mask, Protec-
tive, Tank, M~l4,, for u 5

m.t.ée_l

@) The M-J.z. nask 1 Wi worn by helicopter pilots performing
the following: )

(&) Proflight inapa'ction. ‘
(o) Sterting and hovering.
(6) Takdwoffs and l;..xidings. .
(d) Autorotutive lundings,

(o) Normal cruising flights,

As2 AVN 1155
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(£) Gonﬁnod area mAncuvers.
(2) Obje.ctionable foutures wore noted,

¢. QRosults: The singlo eyepisee configuration presented a much
larger field of vision than wus noted with the MOAL Musk, ond tho dapth
‘porcoption distortion was not as apparent clthough approxinmately thirty
minutas fumilierigation flight was nacessary to properly evaluate depth

pereaption, The eyopisce “"fogged up® from the breuth exho.led into the
facep;ocq, Ambiant temperuture was 50°F

mmi To dotermine the suwitability of the Davelopmental

Maak (Mmk. Mteotwe, Tunk, M-l4, modified by inelusisn of o nose ocup-
intograted with the n.iorophona), for use by helioopter pilotae

»  Mathods

(1) The Devalapmenml Mask was worn by hal:l.eapt.er puots
periorming t«he followingt o ‘

(a) - Pref{ight Lnspectim?a
(b) Starting and hevez-mg. e
: . (9) ";»meﬂffﬁrﬁmimmﬂE‘a g v e

.;.‘

(f) Uoni'iﬂ'ad 'waa mneuvara. .

“ ('2) Objectiqmbl.a tea.‘buras wpra notad.

e 11,

3 o. Bﬁﬂﬂ&%{ Thg udditi.on of 8 nose oup in this mask, at P
vient tauperutur on 48F to 82°F, oliminated the. fogging charuotor-
istic notod, in: the Meld, Mask,:'A'tedoney to misjudgo depth porscption
wus notiuaab,la on . first ‘.t‘light but wus overeome after 30 minutes to one
hour of funiliczripution flighte The ficld of visiun offurud by the
aingle oyspiveo wus udequate for all moneuvers oftor the fumlliarigution'
flight, Pilota commenttdthut the Developmontx..l lask was no more uncome
fortuble than any cxygcn rcsk they hoad ever worn, .The head harness ag-
sambly was comfortuble for poriods of up to ong hout and twonty minutes,
after which sane pilote fotod pressurs .arces bohind thu ears,

oAe3 AVN 1155
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&E%Desnrthﬁ:,,w%bmw and -adequuey of cach
SRlrespedk o radlo ‘agmunication,. o v .
gontao

t.with: °°qt-rqltqwera and other. atre

Gach, of/the maska, - Results Mapa. noted,

AT
Vo

Ao for puddo, gonamintoation. was pado:in the
Frovoct ey Wbl The standerd ridio,hocdset. wus vorn ovir

the head hirtioss 'df the mask and Irovided rdeeiving eupabilitios although

transmission wis mpossible, wearing the ML Magke _,

: (2) e nigrophone, incorporated in the Mask, Protectivo,
Tank, ¥~14 snd the Devolopmental Musk providud aduquate Arunsmission
eupabilitios with the ARG -2ype: 12 podio oquy

P~ i 2 equdpnent. presently. inatalled
in '-I‘-'l‘f'»{y ,?}hel'it':ﬁptaf'é: ) ‘rhiamicrophone ooul -
- 44 radlo sot as 4414 nk, biavg. tho-dug
- Tho wearlng of the 'fudic headset’ over

rot be uscd with the AN/ARCw
odanies roquired by thig. radio, -
ho ‘hend harness of tho musk pro=
sonted no ‘diffipu],{g:geaﬁugd Teselving ;e&gqp;qgtiea wera suituble and '

udsquata,
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BOARD NR. 6, CONARC

FORT RUGCKER, ALA.

MASK PROTECTIVE FIELD M2A|
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BOARD NR .6. CONARC PROJECT NR AVN 1155
’ APPENDIX B.2
FORT RUGKER, ALA. NEG. NR. 2

MASK PROTECTIVE TANK M 14
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BOARD NR. 6, CONARC PROJECT NR. AVN 1155
APPENDIX 1B.3

FORT RUCKER, ALA. NEG NR 3

DEVELOPMENTAL MASK
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R " Q al Center stated:_

_ QMMEN NR ;: No comment.

APPENDIY C . COORDLINATION

EEPORT OF TEST - PROJECT NR AVN 1155

1. The draft plan of tegt. of Project Nr AVN 1155, "Fvaluafion of
Gas Mask for Helicppmer Pilots," ‘was, prepaptd: by this bdard; and. n¢r¢w~¢m
lated to other interested: agencias for comment.i* Their repLies qng
comments by this board are consolidated belowx"' : -

gmg Q;gg General, Oml g Reseagch and Eng;g g ng Cgmmag '

"1._-cege£a;. o , ,‘;

' Nggber of Tagt Itgmg. The numbgr of masks of each
type 1s small. Two nasks of the M4 and MY modified - ‘4ypog were. reqnested

by CONARC and furniahed by Chemical Corps. 'If.ineonclusive. resultq .aye
¢btained and Af more masks of theése types are desired they: wili be fur- .
nished by this Headquarters upon request."-

“b _of Masks, It is conaidered éssential
that the masks be carefully fitted to the subjects’in:mévnydance-with:-
“Anformation given in Seetién IIT (pp 39~44) of TM 32805, April 1955,
Sinee the masks furnished were 6f mediun size,. subjests whose faces
will fit this slze mask sﬁould be selécted, " e i} o Tiye
QOMMENT NR This board concurs, the subjectp Wlll be+so selected., 4

aie

Mo, zgmgg;gzgxg_g:_zggzg. It is noted that no tem-
pératures are speoified in'the draft plan. Since fogging of. the eye,

-~ lenses 18 a possibilidy under certain conditions, a series of tegts’ at !

temperaturss close te freezing (where fogging cccurs readily) “should’ be N
conducted to determine whether there are important differences between
the varioua masks with ‘fespéet to fogging characteristics." \

r
i

QQMMENE____Q: This board concurs. Temperature at timp of tests will
be reported. . x .

C l ILVN 1155 e L T M -g.--p.hl.
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"2. ecific »

ay Titlet Technical Objeetive is CWe~ibs

be BEur 2 b, lagt linc: Designation of ecnister
should be i.JOA2 instecd of M3, The carrier for the Fl4 tank protec—
tive mesk is designoeted h13. (Reference T 3-205, April 1955, pp 38-39,)

Co 2 ¢, sacond line: Recormend substitution of
retuces! for " revents,?

COLMENT NR 4: This board concurss .The plan of test "will ha revised
ceeordingly. ' '

: Ba No reply concerning the draft plen of test hus been received
from Gommanding Officer, SCEL. .Hlis rerly and corments by ‘this bocrd will
be forwaded upon- recaelpt,

2. The drait repord of test of Froject ir AVN 1155, "Ew.luu tion of
Gus bask for Helicopter Pilote", wus prepared by this board wnd circuloted
to other intorested agencies for comn.ent. Their raplies and cornients, by
this boum £r9 consoliahtcd below- : '

ussndin gonegu;, Cml C Regeareh and @_a_g;g ering conrggnd »
ATLLY thﬁlui(b-l enggr stated?

‘ "l. This Headquartors concurs in the conclusions wnd ro-
comr;endct.ions of . aubject report.

‘ ? R 2. With roference to the recomendution in. Parz.graph 9¢,
; any reguirai.ont which ray be establishsd for provision of « nask. incore

rorcting @ nicrophone suiteble for usc with the AN/unC-sAA. r clio ahould
~ be, coordin..tad with the Chenie.l Corps,"

com.u.z\l'.r' NR 1: Ihia boc.rd coneurss

S ma :_gp_gig_.g Arny thry th gg_._,g;,._ai""
"CON.mC atc.tua:

"2, The Cuuadian iriy ugross with the contents of the Druft
Report of Tests The Cintdian irmy wishes to be kopt informed of further

developnents with partieul:r reforene. to twting this 1.cek at zuro snd sub
zoro tenpereturos,” .

COMENT MR 21 This bourd concurs, 4ny furth.ar, duvoloprents in this nask
will be brought tu the ottenticn of the Concdiun Army.

C.2 AVN 1155
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i
' ¢s The Dirceetor, Marina Corps Develornient Center replied but
n.de no corment, :
: de No reply concerning the drift report of test hos buen reeelved ‘
. from the following ageneiasss ¥
H
‘ Conranding Officer Signal Corps Enginecring Loboratory it
" . : 1
' ‘ Cormnnder, Wright Lir Development Center .
: British Licison Cfficer, Bourd Nr 5, CON:RC {2
. ) I
f 6y , Their replics cnd connents by this board will be forwarded H
:7 upo. roceipts : : ' j
‘ | g
| ¥
: : ;
L R ]
E;‘ ) o i ‘i
‘! | 1
€ ;
& h ‘,:‘ Lt
| ;
! / ":‘.
e
P j
e
:f
i
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'
i

Ce3 4VH 1155

EOR OFFIC: USE ONLY o




s
-

TABLE OF CONTENTS

- REPORT OF TRSYT -

Farasraph 1, AUTHORITY

2. PUIPOSE

3, UEYERENGES :

4s DESCAIETION OF MATERIEL
5. BaCKG.OUND

6. SUM a4y OF TmsTs

7. DISCUSSION

8. CONGLUSIONS - :
9 HECOMiLNDATIONS

appendix 4 ~ DETLILS OF TeST
B - FHOTOGIL,}HS
0 - OOOicDIJL;TION

fx
|

"y
H’




of Sevices TechnicarTarmation gy

Reproduced by

DOCUMENT SERVICE CENTER
KNOTT wunm DAYTON, 2, OHIO

‘This document is tho peoporty of the United States Government. It is furnished for the du-

ration of the contract and shall be returncd when no loiger required, or upon recall by ASTIA

to the following address: Armed Bervices Technical Information Agency,

" Doocument Sarvice Cnhr, Knott Building, Dayton 4, Ohic. ;.

NOTICE: WEEN GOVERNMENT OR OTHER DRAWINGS, SPECIFICATIONS OR OTHER DATA
ZRE UYED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED
GOVERNMENT PROCUREMENT OPERATION, THE U. 8. GOVERNMENT THEREBY INCURS

NO RESPONSIBILITY, NOR ANY OBLIGATION WHATSOEVER; AND THE FACT THAT THE
OR IN ANY WAY SUPPLIED THE

GOVERNMENT MAY HAVE FORMULATED, FURNISHED
SAID DRAWINGS, SPECIFICATIONS, OR OTHER DATA I8 NOT TO BE REGARDED BY
IMPLICATION OR OTHERWISE AS IN ANV MANNER LICENSING THE HOLDER OR ANY OTHER

PERSON OR CORPORATION, OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE,
USE OR SELL ANY PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED TBERETO
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