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a. Weers UmItes W 0 2,Amo Go0, tlD IOIO
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(2) 26 dooei vltbw the E datlims usted. is siago"
I to vzwome 21 bamm Isom ssatimftittaft *wested~.

a. VA PmJ*"Mst kah-OQ-.31. Tealuin1 abjesuwe UnE-4b.

lb. meO, Pa 103&(2), chag lv 9, 31 kumbr 196L.

a. NoWts ot &pI~v Vsllurs Zr I throv* 3# ?rjoet 3w AS0
0-12, UAnW Aretle test Board.

C. WjoaDC Lis ft, w1 oft 6e-6o, 24 MWz-b 1960, su1'jecti
V1m1 log~amrf 7ost, Qm@-ftrtUczst. liller unit, 11w-Nsa, EJWR.L"

0. 1.1w, AMTV4 I'l.6. Aq 'mcvUaa, 6 W'.briay 196?, .sibjeats
%&port at Test, Project 201, 95 AW Armor Board, 9 Dscsber 196D,
oobjeest 0srvles Test of Fil.ter U&it, Gaes-Fmtloulate, Task, five-Mae,
237219,mv/i Lmc..

f. DOOOLU TA DPt, W1 CODa 1(e-61, 8 Ift 196L 16.5007.tt IMUts
VA%, fts-Nrtlealate, TWA, 1Mwe4bwa, 33"3.v

6. WOOUX3 IarIt, Cal Otis 110-61. 11 pkyr 1961. abject: h~ask,

Is. UMMSIC La Wp, cui con 1"J-61, 19 Jum 1961, subject: *OSak,
pretotiwu, ftek, U5m.u



1. LtW AM104 51.6, It tISOIDMC, A~ Z~i4 1961, subject:
1hoport of Project 2r AS 2-151, t'5rvict Test of Filter Unit, Ou-a-rti-

Jaat3, Swk, ftw-lbta, 23M',9 w/l imlt.

A~. MOU3 Ls tpt, Cal Con 17&616, 1 Angast 1961, subject.,
"beod, Tank, Prtetlvti Nook, 23012.-

k. uULBinhC La RPt, Cal Con 163-61, 11 Aupot 1961, suabject.
'Filter Unit, Gas-P'articulate, Tnok, 71we-ba, 237R2.m

1. Ltr AT3V-2 451.6, Iq tECoKAI, 3 October 1961, subject:
"koport or Project kr 2051-1, Check Test of Filter Unit, Gms-Particulate,
ftat, Yiw-Iba, 13732.* v/liamd.

3. SMICA EC CP NV.MMU:

a. fte Filter N)it, Oma-Particulate, Teak. P4'. N6Aa, 137R2 (test
filter unit) is a crew protective system m..unted in the 3660 Xmin Uattliv
Task to remov tonic gaee, dirt, and aerosol* frm the air supply and
prow do purified air to the task crew.

U. "etest filter unit particulate filter and blower motor are
mited to the rI&%t of, asid are operated by the driver. Th- particulate

filter consists of ano ILAI precleenmri an Z45, 20-CYN, particulate filter;
an electric motor with tas; aod two VAh, lO-CYW, && filters. An 138
Intallation kit Is provided with the test filter unit and contains mount-
Lag bchaets, wiring harmas*, and hardware necessary ointlao.
Flexible wtal tubing and hoese ame used to du:t the air to the four crew
poeitions. An 339 rheostat coatso lied beater is munated at each crew
-- -Itosetation to warm the air supply beoise It reache" the mok.Th
boter Is prowlb&A with an "=-Off" toggle switch, an irdicator light, and
a rotary toeperst~re selector switch.

a. A Combat Vehicle Proteetive Neak, 15(a, is 'me~d with the
filter unit sad Its major ccomponnts comeist nf u bead harness, fameblank
with spectacle supports, eyepiece oosocup, xMcrophoes asssfly, outlet
valve, inlet bose, canister, canister hearss, and carrier. The 156R4
mas io designd to be worn connected to the forced sir supply, or dis-
coomected and worn ouatside the task. Tb* canister harness design permits
the canister to be worn with or without the canves warrier.

d. Teak protective seek spectacles are provided for persounw.
wh must wear eyeglasses. ?bey are designed with tvo prongs on each rim
to fit into the spectacle supports Ina the facebleak of the smak.

v. A winterization kit Is provided wit!. the 2561Rb s mandw can-
slate Of a plaatls eyepice Insert aid outsert and a heat consemb~ng
jacket that covers the chin, outlet vave and approximtely six xaches
of the Inlet home.
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f. A& 23MM bood, iich cove"s the bead and neck of the wearer,
Is pxvvided for protection aginst vapors, sermeos, an& droplets. It is
abl 4t but;yl-kvbbe-*oet~d nylon cloth ami Men as opening to acoomodsts
the eyeiGeee of the nsma. z-azm straps eecve the bottom of the hood
an the wearer's shouders.* A me"c cord slide fastemer bolds; the hood
close axvan the weck. Too hose cords on the oustide of the hoodl and tim
ts@VU straps seuew the hood to the tespieee.

Sm. followissft o t of the test filter unit and a complete
mimitsamme ackw were *eoeiued oa 6 septa~sr 1961 z

(1) Nask, Flotective, Tank, 15"b 10 eCAcR

(2) 3004, Teask, Protecti%* Mask, 13WU 10 each

(3) Kit, wisteria& "'* Kti1 *;a '4 &5~~ak 10 each

()Kit, Spa"e parts for tk 3!1 18s~rIzat-on. Kit I. ach

(5) t, Spar* farts for 356P4 Nas 1 ""c

(6 Nester, 339, with installation parts a each

h. Pow Peairs of tank protective eash spectacles we-- received
from 08 AnW Proethetese tleoretory, Walter Nsed AnW Nediseal Center,
deshifttoa, D. c. as ih ftpjmoer 1961.

1. P~tographe of PZ*s test filter mnlt end composents are show
is Ase C.1 theoso C.7.

a. A requairement for the test filter unit Is stated, In reference
2b.

Is. In October 1943, re~earch was directed tavard the developmant
of a tank sollective protector system. On 20 J~l1 1954, a system was
standwrdied and 4seelpted Protector, Collective, TWAk, Three-Nan, NO.
Mme unit vme Later renaed the Filter Unit, Gas-P'srtIculate, Three-Nan,

BA.1. The principle shortoomIng of the XWA filter unit was the W24
tank mask.* Woas vom at Inv temperatures, while discounected from the
IW&i filter unit, the eye lses fogge4 cad/or frosted to the extent that
vision was Impaire (ret 2&).

0. Ia September 1.952, research vms directed toards, providing
a single protective system that cmild be adapted to standard and expert-
metal vehicles, Lrrespective of the nmbmer or location or crvw members
within the vehicle. As a result, the 137 protective unit vex developed
to be used In conjunction with veailcialar mounted heating and ventilating



~~r P

system.. Tests conducted in May 1955 found this type of system to be un-
satisfactory. The 137' unit was thet modified to be m mug tible with exist-
In or planne 'hosting and ventilating systems. Change Er 1, AR 700-62,
28 Nosasbr 1~511, .46.1 th& requiremet of a proteetIvo hood tor use with
the protective mask. Mod~fications were mad wAn the resultant unit wee
Assigmateod the m*eas-Particulate Filter W~it, Five-fts, 13MR.w In Siptem-
ber !W6 the system was redesignated the "Filter Unit, Gas-Particulast,
Tank, Fi've-Mam 33711" (r,,f 2d).

d. Duaring tbc 14.riod June 1960 - November 1960, Filter Unit,
O~sa-Parcicu.Lato, Tank, Five-Man, 337RI. ms servie.; tested by the US ArPW
Armor bard. baead on the roo~lts of these tests, this Arm"~ Board con-
eluded that tho* filter u~it would be suitable for Arm' use when the
deficiency concerning trarmr ssion of ezi~sslvely cold air to the msask
wa corrected. O~n 6 Febrwary 1961, hsq LA!Cconcurred in 'these findings

said recomme-4 to Chief of Resear~ch & :owelopmen, &A, tlt the deficiency
existing in the filter unlit Ue correted. sand tbt t... a;;'Ifid Oilter unit
be hebck tasted (ref 2.).

e. During the period November 19&C - April 1961, Fluter Unit,
(Ose-NPtIiulate, Tank, Fli'r-aa, 337M1 vas service tested by this Boerd.
Baead, an the reoulte of these tsts, this board conelvded that the filter
unit vo~ald be suitable for ArsW uses under arctic winter conditions when
the deficiencies conceraing excessive cold sir transmitted, to the smak,
to~ng of the mask's eye 1e", and wearing at' eyeglasses with the mask
were Onrrected. On 14 July 1961, Nq 1B(XIAAC concurred In those findings
and rewvmwnd~d to Chtief of Reeeareb and Doelopmont, DA, that upon satis-
factory coplest2.on of combined user/onginearring check test under temperate,
climatic and cold chaewer conditions, the Filter Unit, ;:;-Pa~rticulate,
To"k, Five-fts 137K~. be provided this board for check test under arctic
winter conditions (ret 21).

f. A heath~g systoa was develoi;M to provide individual heater
units for the crew momlers and these units were designated the E39 hetter
assemly (ref 2f). With the Inclusion of the E39 heater assombl), the
filter unit wAs designated the 137*A2 (ret 2k).

g. The protective mask was mtdifi,,d Wit~h spectacle supports, one
at .aeach temple, woulded. Onio the rubber faceblank. Each sapport contained
sewn holes for %d.ýustmvnt of the spectacles to the weerer's eyes. The
spectacle Inserts were develeoped by the US ArvV Prosthetics LA~boratories,
Walter Reed Hospital, Washineton, 1). (". (rer 2g *ad 2h)..

h. Trhs E301bflood wee modifiled by increasing the circumference
of the crown 1-tlioa by two inches to facilitate donning wand dotting of
tha wask-hood combiriation. The inder-sra k,,raps were lengthened to In-
crease the extent of adlustment, and the metal snap tnsteieors were rvpl'xced
with two-inch nylon hook. loep fastening~ tape. With the inclusion at thbeme
m~diticationis theo .ood was lesignatea tne E vt8?- (ret j)



1. Daring the ieriod July 196i - August 1961, Filter Unit, Gas-
Particulate, Tank, ni's a, 2•IW2 wa check tested by the US ArM Armor
Sar. Baeed oa the results of these tests, the Armor boazr, concluded
that the 337T filter ,it me suitable for ArW use and should be given
a eotim toey tet udr arctic conditions. On 3 October 1961, aq
U3CMaKcoasrred ia theee fi&din aid recomended to Chief of Research
&a Developmat, DA, that the Filter Unit, Os-Psrzculates, Tank, Fiv-
Man, 33M bt adopted and type classified Standard A &aW be provided this
Bard for oofirmtory test under arctic wviter conditions (ref 21).

3. This Item Is prtmpoe4 for tripartite standardization and Is
Included $a Inforemation Iexane Liat Sheeot r 4-8-i03-2.

5. SLUM • MST mULS: Tests were conducted by Captain Homer
R. Jenkins, E-mr, sad other pereon-.%' . Test Division 2, US Ay Arctic
Test board.

a. Osmersa:

(1) T'hrought the test period the test filter unit wae
operated in accordsnce with the Instructions contined in Technical In-
structIons 318-12(R) sed 521-12(R).

(2) 'Througrt all tests, the test filter unit wa evaluated
spLnet the military characteristics contained in reference 2d and the
specifications of the 139 boatlng elements contained in reference 2f.

(3) The test filter unit mas installed in an M60 tank and
operated a total of 120 bowrs during 350 miles of tank opera' .on. Prior
to each testing period, the test filter unit we cold-soaked in the 160
tank for jeriods rang from 6 to T2 hours. Ambient temperatures during
cold-so"k periods ranged from i4CP tn-~ 6607.

(4) Ambient teperatures during operation of the test filter
uni•. niunte4 in the M60 tank vith the wasks connected to the forced sir
supply ranged from 341' to -4". Abient. temperatures during testing of
the k5*hM make disconnected from the forced air supply with tank crewmen
dlsvm ted from the m•o tan. rwa d from 4cPp to _660r.

(5) Throughout testing, tie test filter unit wae evaluated
by tank creole4z wmaring arctic vinter c•lothing to inceuds the Arcttc
mitten &et.

(6) Throu4bcut tstting, the t.vt fitter unit we eve!.i-e4
for compatibility with components of t.e Mbo. tanr, ran when used with
arctic winter c othina. No tank crew* were used and esch crew member
wa rotated between the four .rew posltions within the taa&.



(7) Thoughot all tests, particular attention was paid to
r the 4eficienciej previously reported (inel 1, ref 21) wre satis-

factorally aorrected. The followting dafikA incies (Part A, Annse B) were
reported 4uriag the service test on dicted at this board during t-t 196 0
1961 t easot :

(a) So forced air supply to the make wa unbearably
ccid at aient tmeratares below 200? (coiected except at the loader's
statioe).

(b) T mask'a eyepiece fogged at amient te pratures
below 200? whe tro disconnected from the forced air cupply (corre-ted-

leviece, outaert Provided).

(c) Standard eyeglasses caused the mask seal to be
broken and exceseie presauue was eppl'e by the mask nosepiece (corrected:
Bioectacle inserts provl4od).i

(8) The test filter unit ims setisfactory uIP, respect to
the following:

(a) Puactional suitability.

(b) las of operation.

(c) Comort and safety at the tank cona der, gunner,
and rvier sta&.ious.

(d) Vnintmnce.

(e) Durability and reliability.

(9) The test filter urit vas unsatisfactory vith respect to
comort aM safty at the loaders position because of excessively cold

air transwitted tW t;A* mk.

b. Test Ir 1 - Preoperstional Inspection and Physical Char~ctor-
Istics:

(1) The test filter unit va given a technica: insaection
in accordance with ýbh instructions contained In Technical Ynstructi3ns
318-12(R) and 521-12(R). The Inspection revealed that the filter urit
and components were in proper condition for tests.

(2) The mnoified components of the test filter unit were
wighed, mesured, phtographed, and examined for unusual charactiriatics.
The E56I mask with the E31R2 hood, spectacles, -nd winterization 't
installed, mesumred 12.0 z 12.0 z 4.5 inches when packed in the carrier,



am 40 5-2 Pesaaf. Th 139 beater vas Lc.9 inashe long, li.4 inches
via, 5.1 Usem h4O, and veiae 3 .7 rounds. * ts.- vare ac unzi*.aal
diffsht"S1ties Of tUs test filter =aIt end tb* physioaL charvacteristias
-W1 20 LeSarl"*edi Pazp*atPb 3, DeseriPtIos of 11terie' .

(3) fbtmaerwhe or the test. ftiter unit components wae con-
tao1d IS AMO C-1 tbreS49 C-7.

6. Test- Nr 2 - 7uastioa~ Suitability:

(i) aw test filter unit. Intalled in an m~o Tank, "a
epesated by tsak GROVNSI for PrI0dsAup to 3 heisat &Aieut tomprabires
MeAOM foes "~ to Art~. PrICor to sank periA of operation, the masks

amd be*"s one p.-btodby the 139 beaters for period. anoi" from 1.5
to 20 itmase. So teat filter unit We'vI4d a alang, ware suppl~y of
freak air to the tank o.uaind, p:-r and AIzi',r positions during the
perfaziume of anmml ram ftitsa for pw.14& .ID t%-os boxiwe, thev eaimum
tim at vwaIft the mash semaseted '.a the forced air -- d-Y The crev
hetles im'.umd flaixg 50 romads of 105. = amsmiclam, 1.,440 rcwun of
esilbe . 50 analttam fa the 05 manking pma smated In the la: c upolas,
600 romm at T.66-ms initios ri the aosislsl masbia gmn, wAi 'an
at tme AGO tamk latormn sm adi miequiapment. ;'t matext tomeixsturee
remibe ftm -37*'V to -W9V, vith the tsperstiw Iift~ the tank ranging

tis3W to -YeV, tbe foweed air wapnly to the 1oaderliz mask vex eoss-
sluely asIA. Oport~es at the lo&Amr a position tie *, lo*aerls mask
ves mo tasd to the famed ear supply melwitdU to period# of 8 to
10 tmftes. MWtmemuamoso of **It air to the Igadwer' .:.iak occurredl
with boh the 9ý-foot and the 6-foot lengths of hess enumeating the 139
heater to the 356N auk~ eanlter (pear 7, Ano 2).

(2) So 256D mmake end oopomente mms wno by a tank crov,
ilseeinmeted trme the torge" ar saply, at 401sat teprbrsranging
frrm hO0P' to -64'. litty rinds of 105-m, I. UO rounis of caliber . 50,
and 600 resale of 7.61-mm ommatito mmr unpasked Vby the cew, Inan out-
Goor storo wars, sarried T5 motors, and loaded into the storage racks
a the 316 teank. UL~atonmass perfomod outsido the tank by pdneonnell
ewl,%e the 3%6D4 mu* disommeete4 from the forced air sup-?Iy included

reuU04# ebseklAg mod aesuply of oil *ad lubrIemats, aod remov r4 a
t~usk bloek fro both '%xsek. VarWi teating, teak oreviae 41..ocmected
frm the foree air supply, Alsomrated ftmom the teak, and, conducted *Lou-
lated tastleai vmmrloc - *ibhlob Uluded fivo to eaoo miles of dismunuted4
mos uat ka Ono depths angsing from 4, to 12 lashee. me arittuilties war*
exefeimaed by teask areomma vwing the 15&6' mask 4lasoooeeted frem the
force" air suwrpl wuing the movaeking a eedhandig of omanition, per-
freunoon of omiateesmeo &Mn refuel Lag the tes~x during ilawated *xot-
4.05o, or La Volee oinmieoatloe betwes the Grow NMV.r N o fogging
of the eyepiees occurred during perlods, of strenumma activity a&M hemvy
breathing.

(3) Intarvdttently thr"A¶ghout the test period, ebhco~c~to-
p 'stear-pa) wee Introdzaos4 into a M60 tank with the hatches coosed
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o sad *omss eA ha~timet diswuuted re members on tke acataide of the tank.
Be difficulties or in" leskae or* suseoiatored by tank crsw mm),2r
sete4W t3 or Edisowinctai from the foreali air %ury

(~r) rrIns itanatlioa of a pair of spectacle Inserts into
as xM esk, the specta4Ae lessea roel out or thii frras. Wei failure
aeustwed after aWrMXUmtAl~y 15 imstaltatcans Of the spectacles (p"~ 8,
ARMO 1).

(5) eyepiece outserts (Annex C.7) were installedi on the
: 0 56vA mink wAd vwu at amient ta.erstUaeu ranai.g from -3701P to 4"'

I& an M60 task u&Y1.z4 at aseeds up t 30 mph. No aifrcultlies wereus
ocuntered &&A wn toeIrS of the eyeiics3 or 6yapisto oiutserts ure
ewanitered Irr the tank crewme &frtng opeetting periods whaexpospesd in
the *ApS hat&06 Of the U60 taAk.

(6) Th eyepiece insert with retaining 'tlto 1-u C.?) was
vomr Installed is 25 percest of the 15&4wa ank htr eomted and die-
anaimecteM from the farce" air sutily ot avbiet .t to~eratavem ranging fr~m
-37'? to -66PY. i~e insert va more dtifficu to install than Use out~sert;
bkmwsvs, botA cogriv te t~hv previous d*fic.tacy or fo~ong of the eysiiwcs.
Test yers1 pueferred the outeert betew a of ean" of installation.

d. Teast Rr 3 -mIs" of Operstiaa, sMort1 sAd Safety:

(1) DarIr4 @iwlated te.tical operistions over crooe-courtry
eretie terrain, the test filter uaI'. v* utilized by tank crewvms in the
U60 task at saiest te"Prstures ranging from -37O? wo -W'9y Th. x60
t~ak am returned to the firing ~n. sand the main arinent mand maehias
gam one fired. Th tank oomanders, pneeru@, sad driver. experienced
no itfiealties &Arlo& the performance of normi crew 6AtIes &aringsimu-
late& tastissi operations or firing. The force*& ir supply transmitted
to the lomer's wk vas ey-messively colt wad c*Auei d.iscomfort sAd crestedI
a safet., hasari to. crew memers occupying the lo~adrs position (~ent Ir 2).

(2) At ami..t temperatures tzugiAg from -53OF t* -660r,
task eromse performed dismauated crov hatlee ma" simulated ta~ctical eirr-
sties wearing the 356h mmek mad racpownts. Crew duties consisted of
resupply of ammunition, fuel sad 1lubrIcants, and performance of mainten.
mass oeu.sidute Uw60 task. Simulated tactical exercises linluded dis-
mounting from te tank, firing o'f iodividal weapons, aiwinat io the open
sad thrv'ag% vods and lbrush Is snow depths rp to 12 inchas. N* excessive
diaeomorte or safety hazards ware enoan teed Uratig diamounted operations
*&Adubania 1*- perforu'hce of mormal crew functions.

(3) Test ow was sased irWtseattently against tte tank crs
enOaMete to s&Ad disoometed frce the forced sir supely In a closed sAd
opus tag' and &SpIvAt the crews. dismajnte4 on the outside of the teank.
Igo Ws askag vas encountered and no diteouf(.rts or eafotr hsertrs war*
siewcas' ..,rs attributable to the &a.
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(14) Throughot toeti.4 , 50) percent 3,f the tank crwe~n wioro
the 15&"* maske with the specXaCle laserts installed. Th spectacle in-
aorta caused no d..secaorts, or safety hazards and tort crewme experience
no dirricialties *uring Qwh performance of norml crew duties which wae
attribiatabl to the spectnl isert..

(5) The 139 h"*Aers locate I at. each crew station in the M60
task vere operated by tank crommn uearirg arrtio v~later clothing to in-
aluft the Arctic Mitto Set. go kifficualtiee we oncountered during
owestc of the hoaters ty peroeseml weoIn the Arctic Mitten Set.

(6so 25d" meh was donned in as awras time of 8.4
eseoood V teank crowmea wearing elt~or the Aretic NMIte Set or A~ntioon-
tact Gloves. Domins the mask and 234 protective hood required an

vrIof 22 PIcd whom, veering the Arctic hittem. Set and 15 s"con".
wowesring Latiaoetact Glowes. Somving the auek and hood wfen wearing

rthe Arctic Mittem Set or Aat.ýcontsct Gloves required am average of 5.5
**cob"s.

(T) Tb- 1342 prflectivs hood ;r..nf~r use with the
356" msek me not compatible with the arctic fur rufr hood. The protoc-
tiwe hood cou~ld not be doomed while wearing the aretic fur ruff hood unless
the parka. or field jacket was first ruov The protective hood did not
provide aideqate protection aiinst low ambient tomperatures (-3707 to
-660Y) end hig, vi.dchill conditions ezaept whom worn undr the arcti'n fur
ru~ff hood (per 6, Aom 3).

(8) !Diring the performance of normal crew ftnctione In the
M19 cupoLa to include firing the M05 machine 0mD tank oommar'drs preferred
to t ens the amakes carrier and use the E16O canis ter har~qss strnip around
the waist with the canister on the right side of the valet.. This s~lowed
freedom of svmoi t! in the cupola during the firing or the machine gun
and operation of fire control equipmnt.

s. Test Nr 4 - helterianse

(1) USLIn kppMWpiate t~ool WAd skill, 11L necessary
auathorized maintemance wes performed on the test filter unit in %ccorti-
mace with the maintftnance Instructions contained in ?*~niacotl Inistructions
318-12(R) said 521-12(R). Throughout testing, first echelon maintenance
was aceomplIshod In an unsheltered area by personnel attired ink appropriate
arctic clothing to Include the Arctic Mitten Pet. Second echelon m&Ine
nnear 'As performed outd:)ors under field conditions to an extent sufficient
to aeterldne whether It could be accomplished under arctic winter condi-
tiouns. The time -.o~d omber ,f sea reqjuird to perform first echelon and
secom, echelon minteneno's wereso follows:



lot echelon (daily) outdoors - 1 erevw.n 0.1 hours
2d echelon (quarterly) indoors - 1. crevrox and i mechanic 1.2 hours

2d echelon (monekly) idov-1cem . or

followe:

Scheibiled Unscheduled

Organizational

lot ecielon - 7 won-houzs
2d echelon - 1-1 man-&iorb ma-ors

Field 2 man-hours

Total - 21 man-hours 6 man-hours

(3) Throughout testing, n. unduly difficult or time-consuming
maintenance operations vere encountered.

(it) Orpanizational tools and tank OVE tools were adequate
for the performance or requi~red maintenance on the test filter unit.

(5) )!aintenance instructions provided with the tes.t filter
uzdt were adequate vith respect to maintenance under arctic winc.er con-
ditions.

(6) Parts expended in maintaining the test filter unit were
2, z44I gas filters, installed after 50 hours of operation. Throughout
testing, no parts breakage occurred and no parts were requir-i In =z in-
tamning the test filter unit other than the 2 E44 gas filters.

(7) During each period or maintenance, the mtor h. using,
particulate filter, gas filter hoses, and canisters were Intse% Lted %nd no
accumuilation of dust, auisture, snov and ice was encountered in any of
these component parts.

f. Test Nr 5 - Durability ind Re~inbil~tz.

(1) During the 1960 - v)6i arctic test season, the test
filter unit used in this test (less E56R'4 usko, E39 heaters, and other
new and modified components provided fc~r this test) wasn operited -. totxi
of 103 hours at ambient temperatures raning from 30"F to -13607.

(,2) During the con4%c* -f t~i test-, the romplete test fi't~er
unit (with E56Ri4 mask.ý, ED9 heaiterr, anI rt!,er iiew Lnd mucdifieý, cnmpo'.erts



provided for this test) we operated a total of 120 bours, Including 350
sales o N6o tank operation over crosse-country arctic terrain. The test
filter unit and caomonents veres tored outdoors and exposed to ambient
tonger-atree ranging foma W.OP' to -66w,. Cold-soak periods ranged frout
6 to 5W~ hours. Iharing testing with the 156M meek connected to the
ftirsed air supply, the amient teoeraba ranged tS340t to 4"0F.
DsriPZ testing with the mask 415 oouaected fromi the force" air the ambilent
tineraturs ranged fro 10" to -66fi. so dmg. was incurred, to thi*
test filter unit resulting from cold-soak, or operation, at low ambient

t~e~~es.Dining. to oat pair of spectasle inserts, ms encountered
deinInstallation 1V. an 356R4 mask (Test Yr 2).

(3) ?b 25&h1 masks am 13WM1 hoods with. component bLanes,
onae, becklec, taI, and book-loop closures functioned- without difficulty
or failure, throughut the tast period.

(it) Througbot tho teat per~ u4, the X39 beaters located at
the tank comaiftre, gunners, and drivers position@ funel .. ned without
difficult:' and provided an adequate amount cf wa.rmed air to these, positions.
fte air Ltapply transmitted to the loader's position ~ins excessively cold
and ciev duties at %his position by personnel warin the mask were limited
to periods if 8 to 10 minutes while connected to the forced air supply.
(Test Er 2).

6. DISMU68ION: "Ieeyepiece Insert and Insert retaining clip (Annex
C.7) prov-idedfo-r Usee with the 15611 mask us tested in 25 percent of the
inaIs both rannec ted to and disconnected from the forced air supply. The
insert and outsert when woed singly or together corrected the previous
deficiency of fogging of the eyeie. The outaert vas ensier to Install
and appeared more durable than the insert.

7. CONCLUSIONS: It In concluded that:

a. The Filter Unit, Oas-Particulate, Tank, Five-Ian, E37R2 should
be suitable for Army use under arctic winter conditions viten. the deficien-
deos listed In Annex 3 are corrected.

b.* The eyepiece Inserts ftnd Insert retaining clips provided for
use Inside the E56Rk tank protectlveiknmsk %re not essential, for Aruoy use
under &I~l winter c3nditions.

8. FOCCMMMTI0IS: It Is recommended that:

a. The Filter Unit, Oss-Particuivte, Tatus, Lvw-Yun, E37R2 be
mo'dified to correct the deficiencies list~e4 In Annex D and. upon correction
of these deficiencies be considered suitable for Army use under arctic
winter conditions.



b. lo further oonaideratio4 be gi•en 1o thie eyepiece inherts
and insert retaining clips provideA for use inside th4 Z56a4 tank pro-
tective mak for AxW use under arctic vinter conditions.

VhDOOK JR.

A - Omitted Colonel, Armor
S - Finding President
C - Pbotouaphs

2 - ChRAD Off, Alaska, APO 711
3 - board File
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