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INTH S ”C.I“"

cembat ray veeuire troops te oprrate in envirom.ents rendercd letnel
Yy cacricel, biclogical, and r-diclegiczl arfare agents. fs the pree
tective ras’ must be wvern if men are! to sﬁrvivo in sveh cnvirenn~nts, ‘e
.y neads Lo nou how uell rien c¢an pertern their duties +tmilce wcsring
!
.asts. Sitch irfornation uould enable ‘rmy plzanners and com anders te

mae bottgr nrodictiens of trogy perfermance under cenditicns ef C3P

varfare

Accordingly, the Us Se Arry'Chcnical Corns Poard is cerlucting a
series ¢f ctudies designed ie deterw¢n, initial and long-term ef’cects

~f rask-vearing upor *the combat cfiiciercey of trropse This overaticn

1/

iz cosinated JuCKPCT™

“

Tate 4n 1957 the Hurian Rescurces Research 0Office was asied *o ass®st
in t:is exercise, and in the surmer bf 1658 the Training rictheds Divisien

c«ndurtcﬁ an experiment as part of Tésk FROTECT, designed ic asscz:z the

2/

effects of wearines macks on the pur?pr"dncc ol ihﬁividual cuabat seilis,”
The Ftudy measured tae decrement in ucr:crngnve due to vearing the “1307%

rask beth initizliy and after fiv:s heours ¢f imasking, in each of scven

1

Jifferent types of individu:l cembat aciivitiess On most of the activitios

studicd the decrenent ras less than 10 mer cent; for vcice corruricaticn,

novever, losces of 2u por cent or rore riure ccmmtne

_/ The military requiroment for this rescarch is specified in the
Departrent of the wrry Combat Developrent (bjcetives Guide (™),
1559 revisicn, peragraph 12L0a ("‘

Z/ iliiam L. Lontanue, Qctert D. Baldvin, ard Andret he ncllure,
"The Tfcets of “'earing the CBR roieccitive Fask "won ithe Perforrance
cf S 1 cte? I-dividual Cembat Sifills," MwRR0 report Lve ve »hlished,




e ChLIlval Corry ?carc 11as furthcr interasted in determining,

'°f;{“‘ © v onadat tlcnal nroaoct under ULCKPOT’ the effects upon troop ﬁer-'
- Zornarce of vwearing the mask ccn*xnuously for several days and nights.
1
M 4 rlins fcr such a study were discussed with Training Ibthods Division

rarsunrel, and in October and bovrnber ’958 an expe”1nent vas c~ndxct d

at Fort "c”’el’an Alabana, bv pe snnrnl of the U. Se Army Chem¢cal Ccrpa ff:ﬁ

Tralnlng Conmand. The data vere anal"zed hy HumR™0, The uomplo*ed

. ' alvs 3 vas tr"nsrit*ed to thc ?oard on 11 darch 1959, and an 1n¢orra¢

brleflng and discu531cn verc held, The prcsent renort is based cn a

part of this analysise

yROBLEL

The rain objective of this study was to determine the magnitude
¢f any decrement in perfermance of smoke generator and fuel supply tcams

arter four hours and after 68 hcurs of mask-uearing.

EAPERTM NTAL SITUATION

Sdl’;‘.ﬁle -

The = 1b3ects 1n thls eyperlmcnt were umoke Genorhtor Ccupany

nnllsted pe“sonnel cf. the ”heulcal Corps mralnlnp Cornand at Port

i
H
=

HcClellan. These soidiers had had widely varying arounts of previous
experience in vearing protective masks in the course of their routine
Uiucmical Corps traininge Alsc they had had varving amountes of pre-

vicus oractlce in performing the smcke "enerator and fuel sunply Jjobs,.

— P Snes oasnus




Jesion of £nperiment

Ten smoke penerater teams and twe fuel supoly teams™ vere rondermly
assizned te two prcuns, designated A and B, These orcups received the
sane training but vith counterbalanced rmasked and unmasked trials in
crder to control for tirme-associated variables, such as weither and tem-
nwereture, The experimental deéigﬁ of the study is shorn in Figure 1.

During the first two weeks the men received periodi§ traiiing in
vearing the nrotective mask, and also in performing their jobs, thcugh
the mask vaé not wcrn vhile the jobs were being practiced.

DJata c¢nllection was initiuted during the third4week. The rcups
woire asks fer fcur hours a day, during which:time their perfcrmance
vas tired; as a centrol ther uere alsc tined en four hours of unnasked
job perfermarice. As ncted, Sroup A “a2s vmiasked vhen Groun B nas nmasked,

i/

The fourth and fifth wecks each cconsisted of a 68-hour bivouac,

and vice versa.

Creup A was unmasked durineg the first bivcuac but was nasked during the
l
l

seccnd, -irile Grcun B followed & ccunterbalanced masking schedule. The
l
|

iobs were never performed during the 68-hcur bivouacs. After each
bivcuac, heever, the teams performed their rescective jebs for fcur |

hcu-'s, masked or .nmasked as requirad. ' |

2/ A smcke penerator tcam is ccmposed of two ren; a fuel sunply team,
three men,

Q/ The pre-bivcuac experience (2nd and 3rd weeks) should nct be con-
strued as a necessary preliminary for men to "withstand" the masked
bivouac. An additicnal group, similar except that it did not
receive these tvo weeks of job practice and mask wearing, went
directly into the 68-hour masked bivcuac, ''hen tested in the
mask immedistely follo.in; bivouac, this prcup perfermed the jobs
without difficulty,




FINRE 1

o UXPRRININTAL DESISH

Sémple
S Tyme ofwreaan;,fgfoj;;T;;;,Lﬁ;ﬁ.pwm,Q»Number‘ofwTeams,QW “f;~WW4;;;;ffm
l e Group A Group B BT
Smoke Generator (2 men each) 5 E -5
Fuel 3upnly (3 men each) 1 ST A
Schedule of Activities

"'esk of Experiment

Activities

l--Preliminary
(20-2L Oct)

2-=Practice
(28-30 Cct)

3;-Lest of h-chri )

lasking Effects ;‘i[:]ff7

(6-8 Wov)

i==Test of 68-Hdur
Hasking Effects
(12-15 Nov)

5--Counterbalarce for
Lth Veek
(17-21 Nov)

“All men received an orientation te the

study, had mask fitted, and practiced
sore mask wearing.

| Both groups practlced Jobs extensively

(smoke generator job 21 times, fuel
suprly job 1l times). Both grouns were
mask periodically, but not while per=-
forming jobs. (Scorers practlced tlmlng
job verfcrmance,) : :

¥ *Cn each of three days, time scores taken '
'frdurlnp 4 hours of masked job perfcrmances

and L hours of urmasked job porfﬂrmances

.- with the twc groups counterbalanced.

Group A o ~»Groun B
68-~hour bivouac 68«hour tivouac
followed by time follcwed by time
scoring of jobs "scoring of jobs

all while unmasked. all while masked,
Same us Lth week, Same as Lth week,
but masked. but i:nmasked,




Jobs Perforned

Eoch type of tean perforied its own rarticular job. The tine re-
quired to nerform each of the tasks or job elerents, and the tctzal jeb,
15 neasured to the nearest second by a trained observer with a stop
untch.

The sricke -~ererctor job in this study consisted of all the onerations

required of a suoke renerator teanl up tq, but not includin:, cctuclly

2£kin‘: snoke. Thése operctions incluce carryin:: tlc shioke ;énefator:

fron the vekicle to the site, walkin: back to the vehicle, puslin_ tie
barrels of fo:: 0il fuel to the site, preparin: the -enerntor, and the

reverse of all these activities to relcadin:; the vehicles.

Durin; the thirc week, the suoke -enerator teais perfor..ed their jobs
ei-ht tiies (four tizes .osked, four umnsked) on ecch of the three doys.
.Tter the fourth and fifth week bivouacs, ecch snoke ‘enerator tea:
perforzed the job four tires.

The fuel supply job in this study consisted of the operations required

of 2 fuel supply tean in hendlin~ L85-pound btarrels of fos ¢il. These
activities include leoadin-~ a 2 1/2-ton truck with the berrels at the
fuel dusp, unlcadin; the fuel on the rozd clonj a predesi;mated lire,
and revefsing the operctions to return the fuel to the durp.

The fuel -supply teans perforried the job of handlins the 10 barrels
of for oil only helf as frequently as the cuoke renerator tecns per-
for:ed their tosk. Thus, in periods durin: vhich the suoke ;enerator
Job s perforied four tires, the fuel supply Jjob wws perforied tiice.

The total job perforrances utilized as criterio in the present
study wvere ieasured under standardized conditions and represent operc-

tionclly realistic nilitary activities.

>




U Dnring collection of the data for this experiment in loverber, the

CliLatC Al Fcrt lieClellan v.as ccol. The results should be interpreted

'v-a- apolylng te dayllght behav1or under relatlvcly -ideal weather 3nd

) +ennereture condltions. and should not be generalezed to extreme envlron-

”5xeﬂus, such as. ‘he arctlc or troplcs. ”*"Tff“fﬁj/fffffff*“fﬁf¢f7fff“*'*iff"“’“

_&sxlng Condltions

Phe ﬂcdel :13R9 protectlve mask uas used in thls study. Du.1nb}~ne‘

naeking pericd of the experiment, the mask was vorn continualiy‘except
" for a tuo-rinute vater break every twc hours'during the day and 2 iS-"
| minute oreak at r.eal times. During the 68—ﬁour masked biveuac ali troope'
- 3lept in thelr nasks and were mcnltcred durlrg the night by an observer.
w0 sbavnng was pormltced durlng the nasked b1vouacs. |
| ﬂask-wearlng v101at1cns uere Jery fews The troops were’able uoﬁff’
ﬂer orm tbeir Jobs and morale appeared h1gh throughout the experiment,

ear:nb the masxs did nct prevent the men from playlng softball 4ﬁr1ng

rcn-norklng ner1ods 1n the dally routvne.

. RESULTS

’He extent to [n’ch per ormance is olbwed vp‘due tc wearingnreSLS va'

‘ ;s shoun ¢r “**urea 2 and 3.” .In these ’1gureo the ghort horlzontal

leae' revreaent the mean per cent decrement (or 1ncrement) associated -

£/ The numerical values used in plctting the figures are listed in
A'mendix A,

é/ The per cent difference r.as cornuted according to the fbrnula
: ’ Masked Time - Unr.asked Tims  (100)
A Unmasked Time
The rcsultiie value is a decrement, due to masking when the Unrasked
Time is 1e35 than the Masked Time, and an increment when the Unmasked
Time is greater, ' ‘
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2 S masking for ihe diffurcni trials during <he third week and after
tie Litouucs, The average overall decrcment for the total poriod is
2150 sho'ne [Me vertical lines shou the 95 per cent confidence limits
around each decrement.
Figure 2 indicates an average overall masking decrement of atont
5 c¢r cent on the smoke generater job, while Figure 3 show. an average
¢verail Jecrement on the fuei supply job of about 7 per cente In Figure-z,
trials 1 and 2 cn lovimber 8 show especially large decrements; thcugh
inquiry :as m:de as'to possible causes of these unusual effects, no
satisfactcry explunation has veen found., In both fipures ithe fluctucticns
in the decrement from trial to trial and frem day to day appear to fcllow
no systematic trend; for practical nurioses they can be considered randem,
Since all the teams received considerable practice in perferrming
their jobs prior tc the measuremert of masking dcerement, the mapnitude
of the prescnt decrement is likely to be minimal vhen ccntrasted with ‘he
size cf decrement that iould ve obtained from less mell practiced tia—s,.
Tiie is in 1ight of the fact that less well trained habits are sutject
tc gr-ater disruption than are nabits “hichk have beén thoroughly over-

lecrned,




CONCLUSIONS

he follouing conclusions apply to the daylight perfornance, under cocl

sleasant weather condltions, cf teams thoroughly practlced in their Jjobs -

and experlenced in wearing the masks
(1) Cn the average, the decrement in job performance caused by

'ea*lng the protective mask is about 5 per cent for smoke gen;rator

and fuel sunnly teams, though Shecific performances fluctuate 1de1y
about this value.

(2) Uhen the protective mask is worn for four hours on each of
threc ccnsecutive working days, there.is no evidence to indicate
tﬁat performance decrement either increases or deéreases system-
atically,. Nﬁr is there evidenceifor ény systematic change ih.the
decrement as a resu}t of a subséquént bivouac experience involving

68 hours of maskinge.

10




Aprendix A

LACREMEWNTS IN TOTAL JOP PERF(2nlCE
DUZ TO #AKING
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