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FOREWORD

The study reported here was conducted by the Human Factors Group, Bshavioiel
Sciencas Division, Pioneering Ressarch Laboratory, st ths request of the Genaral Equipment
and Packaging Laboratory, This work was dona under Project 1J862713DJ40, Structural
Mechanics of Tentage under Task 07, Studies to Improve the Habltability of Field Shelters,
Work Unit 001, Human Factors and Resesrch In Support the Oevelopment of a Tent
or Tents for Two to Ten Man Suitable for Back Packing., Elements of the Pionsering
Ressarch Laboretory have now been Incorporated into the currant Food Sciasnces
Laboratory,
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ABSTRACT

A quectionnaire dasignad to identify general sress of functionai significance critical
to porformance of tantage in tha tlald and to provida svefuation of current tentage with
regerd to 8 numbaer of specific factors such as anvironmentai Protection and space was
sdministered to a pans! of 88 respondents,

Resuits of tha questionnairs identified three major srees of functionel concern related
to the panels satisfaction with performence of tentage in the field: 1) adequacy of
environmental protection; 2) adequacy of space; and 3) ease of ersction, striking, and
packing. Evalustions of soma cumant tantage with regard to these general erees and the
mpecific factons which coniribute 10 them hava besen provided in addition to suggestions
end opinjons from the penel regarding optme! design, Materisls, end some proposed
innovations,
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INTRODUCTION

in providing human factors support of the U.S, Army Natick Laboratories functione!
fisld sheiter progrem, it was determinad thet systemaetic Information regarding partlcuiarly
positive or nsgative espects of current figid tentage would bs of importance in such an
effort.  Su h Inforraation wouid permit specification of features to be retained in future
tentage end would provide s meens of identificetion of significant problem ereas werranting
further investigation during prototype development. In an sttempt to devalop such
informaticn, e nquestionnalre contermning portable fisla  shaiters wes prapared for
adMinistration to e panei consisting of & relativaly iimitad number of military and civiilan
personnsl with veried experience with tentsgs, Tha purpose of tha questionnairs was
basicaily twofc.d: 1} to identify ganersi eress of functional significance critical to
performance of sheits.. In the fleid; and 2} to pravide gvsiuation of currant tentage with
regerd to 8 number of specific factors raieted to such sreas as habitability, spaca, and
anvironmantai protection,

Mathod

A draft intarview guide end questicnnaire consisting of epproximaetaly 100 test items
desling with various espects of tha design and use of Army tentage was devulopad and
edministered to e group of seven individuals, @ number of whom hed hed design or fleld
experience with tants end a number of whom were axperienced in design end edministration
of questionneires end surveys, Besed upon en aneiysis of the information content of
the designer end user respones and e critigue provided by the designars, users, and survey
experts, the questionnaire wes modified end e revised questionnelra wes deveioped and
administered to the actuel penel

The revised guestionnaim included e personal deta shest relavant to expariance in
design and use of tents, twa criterie siste which were applicable to man-portabie shaltars,
and e seriee of thirty-one short-enswer and multipie-choice quastions desiing with the
design, materiais, end use of 8 numbar of sizes of tents. Short-answer questions were
inciuded in order to permit the panel's expert tent designers ard users maximum freedom
in expressing opinions and offering sugnestions concerning the tents. A complete copy
of the revised cuestionneira is included in the Appandix.

The questionnaire was setisfactorily completed by a tota! of 86 respcndents. Tebla 1
oresanty the number, type, end orpanization of verious segmants which constitutad this
968 person pensi,

The pensi wes composed of both military end civilien expert designers end users
The miiitery varied in their rank, brench of sarvice, and tontage experienca, The civiilan

etk Albann
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Table 1

Number, 3rade, Branch, and Organization of Raspondents
¥/ho Complated he Questionnaire

No. Qrade Branch, Occupation, or Specialty Orgenization ]
7 Enlisted Men 10th & 12 Specie! Forces Airborne —Ft. Devens, !
18 Enlisted Men 842 Fngineering Co, MA
4 Fisld Grads Officer Infantry
22 Company Grade Officers Infentry :
4 Warrant Officer R&D 3
15 Enlisted Men ~US Army Materlal L
Co d Inf |
4 Company Graus Officers Engnr. H&nsm:;wnng?ftig
8 Enlisted Men Engnr, Ft. Benning, GA
1 Civiliaw ’ .
§
t- Figld Grade Officer aMme =US Army Natick Labs d
t Company Grade Officer AGC Netick, MA
1 Enlisted Man
6 Civilian Tent manufacturers
6§ Civilien Mountain cfimbers
Total %5




members of the panel were for the most part, experts, represented by a tent manufacturers’
trade association and a group of campers and mountain climbers from a Northeast region
mountain climbing club. The questionnaire was completed by the various segments of
the panel during the period December, 1972, through March, 1973.

Results and Discussion '

The results section is divided into the four major subject categories dealt with in
the questionnaire itself. The major categories include: 1) Criteria and Preferences — an
analysis of responses to questions designed to identify those characteristics of tents which
the panel considered of primary importance; 2} Environmental Protection and Space —
a summary of responses to questions which dealt with the adequacy of environmental
protection and the space afforded by several sizes of tents; 3) Human Factors and
Habitability — an analysis of questions related to use and handling and to other habitability
factors of various sizes of tents; and 4} Design, Materials, and Repair — a number of
questions which sampled opinion regarding the optimal support, materials, and repair items
to be used in tents. The complete copy of the questionnaire in the Appendix can be
used to obtain further information regarding the exact wording and format of each of
the questions discussed in this section, To facilitate reference to the Appendix, each
question is identified by its questionnaire number as it is discussed.

SECTION |
Criteria and Prefarences

The primary purpose of the questions included in the criteria and preference section
was identification of those characteristics of tents, whether military or civilian, which the
panel considered to be of major importance in a tent designed to be back-packed.
Identification of these critical characteristics was undertaken in two ways: (1} through
panel ratings on numerous criteria judged on an a priori basis as principal tentage design
considerations and (2} through requiring the panel to identify those characteristics of both
civilian and military tentage which they had liked or disliked most or which needed
improvement to upgrade the functional performance of tents in the field. ‘ The critical
characteristics identified through the criteria method will be reported first followed by
a report of those characteristics which emerged in the analysis of the major likes and
dislikes concerning tentage.

ba

Criteria

Twenty general criteria applicable to tents designed to be back-packed were listed
in the first criteria section of the questionnaire. Each respondent checked what he
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onnsidersd tha aight most importent of tha criterie. Each raspondcnt then double-checked
the four mos: important of tha aight criterie chackud inltially, The total number of
times sach criterion was chacked served to Ingicatc tha penal’s spinion of its relative
vaiva or importance, Table 2 lists tha criterla in rank order with tha currespanding scora
obtalned, Comparison of raw scores Cives soma perspactiva of tha magnituda of tha
differances batwean ranks, The scores cen be catsgorizad into tha four groups Indicated
by the spaced sections In Table 2: 100 and abova, 46 through 89, 26 through 44, and
O through 24, Each of thasa groups Includas spproximgtsiy ona quarter of tha stataments
and provides a conveniant maans of ganarally clamifying tha importance of a tant
characterlstic to tha sample. Tha critarla listed in tha first group (light walght, smali
bulk whan folded for carrying, easa of amection, protection from anvironmantsl strasses,
and adequata space) appaar to ba of major Importancs to tha sampla by virtue of thair
high rankings. Tha othar criteria fall into threa groups In dacreasing ordar of importance.

There was !ttlo diffarance In the ranking of the genaral criteria by the angineer,
Infantry, and special forces mambers of tha military panel or batwean tha militery panal
es a whola and tha axpert civillan panal. Tha Spearman rank order corralation batween
ssgments of the milltary panal wes vary high (r; = 0.83), as was tha correlation betwean
the militery panel es a whnla and tha civilian panal {ry = 0.88).

In addition to rating tha relativa importance of twenty ganara! or global cheracteristics
of back-packed tents, respondants were aix; asked to stata their praferences regarding more
spacific critaria applicable to tants dasigned to be bach-packed. Respondents checkad
the sixtasn most important of forty specific critaria listed for a twnt that was to be
beck-packed. Respondents wers than asked to doubla check alght of their originai sixtaen
choices in order to indicata which emong the original sixteen wara considarad by tham
to be the most important dasign and functional considerations. Tha total number of
times each critarion, was checked, tharefore, sarved to indicate the sample’s opinion of
its ralativa valua or importanca. Tehls 3 lists the specific critarie In rank order in addition
to tha check score obtained for aach,

Inspaction of Tabla 3 Indicates that protection against rain was rated most important
of tha specific critaria listed, followed In the rankings by sase of ersction in the dark
and the provision for warmth In the cold. Seven of the ten most highly renkad Items
were related to the adequecy of anvironmentsl protection efforded by a tent, ona with
edequacy of mpace, one with aase of araction, and ona with ease of back-packing a tent.

Favorabla and Unfavorsble Aspects of Tentege
In Question 1, each respondant was asked to list two or more things that he liked

best about tha 2 man, 4—8 man, 10 man, and largser sizas of tants which he had used.
Fig. 1 prazsnts the percentaga of responses faliing into sech of three major cetegorles
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Rank
1

2N

6.5
6.5

10

11

12.56
12.5
14
15

16
17
18

19
20

Total
Score

157
125
113
108
1%

61
61
55
50

.49
48

Table 2

General Criteria for Tents Designed for Back-Packing

Statement

Light weight, even when wet.

Small bulk when folded for carrying.

Easily and quickly erected and struck with available tools,
Protects soldier against environmental stresses.

Right size for the number of occupants, their gear, and the functions
to be performed in the tent.

Easy exit in case of fire or attack.

-Tent is stable in the wind.

Adequate ventilation, even in rainy weather.

Tent material is flame resista‘nt.

Tent is durable enough for six months continuous field use.

Convenient to handle and adjust.

Easy to ‘maintain and keep clean.
Affords or permits suitable camouflage, world-wide.
Tent is suitable for many uses.

Protects stowed equipment from damage by the environment.

Small bulk when packaged for shipping.
Adequate blackout provisidns.

IHlumination is adequate for activites to be performed in the tent, day
or night.

Tent materials do not complicate wounds.

Tent has good military appearance.

|.\
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i. Total
E Rank
b 1 123
2 110.6
3 118
E 45 108
r 45 108
4 e 97
7 88.5
. 8 83
g 80
10 785
1 715
12 70
13 8.6
! 14 88
16 68.5
18 50
f 17 48.5
18 45
I
: 19 43
‘ 20 4

Table 3
Specific Critarla and Design Featutes for Tents
Dusignad for Back-Packing
Statament
Tent protacts soldier ageinst rein,
Tant can ba arected quickly, evan in the darh.
Tent helps to kaep soldlar warm in tha cold.

Ten

~

protacts soldiar against wird.

Tent protects soldiar ageinst mosquitcet and other insects.
Tant protacts saldler agalust snow.

Tent Is competible with stenderd load-carrying equipment.
Tant protects soldiar against grotind water,

Tent has maximum insida space, unobstrugte polas.

Tant floors sre watarproof and dursbia

Tant can tw= arected on any terrsin
Minimum Incresse in waight whan tent is wet,
Tent is aasy to patch and repelr.

All tent materials are highly water rapeilent, but tha walls braathe
t0 prevent condanssiiun,

Tant halps to keep tha soldier cool in heat and sunshine,
Tent hes minimum rumber of stakes end ropes.
Tent closures work rellably at axtreme sub-zaro tamperaturas,

All tant polas or frsma mambers ars standard and maximally
Intarchangeab e,

Tent fabric rernains flaxible at axtrema sub-zero temperatures.

Tent hea two axits,

e
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216
23
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245

e g

246
26,56

206
285

206

36
3.6

3.6

a7

k2

a6

3

30

28

28
24

16
1.6
106
10

10

TABLE 3

Specific Criteria and Design Featurss for Tents
Dasigned for Back-Pecking

The physical characteristics of the tent material ara minimelly effectad
by long pariods of outdoor exposure.

Tent provides for cross vantiletion, whan needed.
All herdwers, tant pegs, and ather perts are “ceptive” to prévent las.
Tent clasures era easy to oparata with arctic handwsar,

All other tant hardwara end perts ere standerd end intarchangeable.

Tent materiel is free from unplaasant odors,
Tha tant matarlal Is mlidew reslstant,

If tha tent has a floor, thers Is a draln or zippared opuning In the
flaor,

All hardwara, closures, and small parts ere [ightwright,

Tent pratacts soldlar against snakes.

Ajl herdwere, ciosures, and smail parts are corrosion reslstent

Tent herdwara and psrtc do not becnme Frittle, evan ot extrama
wib-zar¢ tamparatures.

Shackcord suspensions are used to impraova the rasistenca of tent to
wind,

Tha weight and strength of tent materials are minimally affected by
proceming, finishing, end traatmants.

Tent has no unfavorabla impect on occupants,

Tent furnishas desirable visuel environment,

Tant pravides for drying clothes inside,

Tant is qulet.

Tant can be mavad from placa to plece, fully esssmbied.

Color Insida tha tent ls not ohjectionabla to users,

7
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of tantage considerations which emerged in the enalysis of responses to this particular
question. Percentaga responses are presentad for each size of tent included in the quastion,
it should be noted thet the percentages indicated sre based upon e diffarent nurber of
responses for sach size of tent due to difrerent numbers of positive responses regarding
the terts and to different smounts of experience with tha tents. Respondents wers given
the instruction to omit any itain on the questionnaire which requiied informetion outside
of their psrticuiar experienca with tents,

Flevorabla and Unfavoreble Aspscts of Tantage

In Question 1, each retpondent was esked to list two or mora things thet ha liked
best stout the 2 men, 48 men, 10 maen, and lerger aizas of tents which ha hed used.
Fig. 1 presants tha percentage of responses feiling into esch of three major categorias
of tentsge considerstions which amerged in tha anelysis of responses to this perticular
question, Percentege responses are presented for each siza of tant inciudad In the quattion.
It should be noted thet the percentages indicated are based upon a different numbar of
responss for each size of tant due to diffarant numbers of positive rasponses regerding
the tents end to different amounts of experienca with tha tants. Respondants wera givan
the instruction to omit eny item on tha questionnaira which raquired information outside
of thew perticular axperienca with tants.

It it cbvious from Fig. 1 that diffarent sizes of tents varied considerably in their
positive aspects ss percalved by tha panel, The 2 man tent is viewed es strong in ease
of erection, striking, nnd packing, but wesker with regard to adequacy of environmental
protection . snd space. On tha other hend, the 4—8 man, t0 man, end larger tants ere
viewed at stronger in the arss of protection frcm tha alements, but somawhat weaker
in the eese of eraction, striking and packing end with ragerd to edequacy of space afforded.
Teble 4 in the Apoendix nutiinss more specific comments mede by raspondants in each
of the three major sreas. Principal among the spaclfic positiva fastures of the 2 man
tent were Its light walght and tha asse with which the tant could be eracted. Amang
the feoturys of the 46 man tents, the prirnciple positive comments relatad to their
watarproof cheracterintics, esse of arection, and tha room wlich thay afforded. With
respact to 10 man tents, positive aspects gited fraquently wera their warmth and sbility
to be heated, tha room afforded for personnal and equipmant, and thair aese of arection.
Larger tents were cited spacifically for thair warmth and ability to ba hasted, the protection
sfforded from the reln, and the sdequacy of spaca provided for personnal end equipment.

Flg. 2 presents the percentage of responss feliing into aach of three major categories
which emarged in an snelysis of responses to Question 2, This question required that
the raspondent |list two or more factors thet he disliked most sbout each siza of tant
thet he had used. Percentsges listed for aach tant size are once agein besad upon diffarent
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numbers of responses, dus to ditferences ity tha number of compleints regarding an item
and to differences In axperiance among respondents with particular sizes of tents.

Of Interast In Fig. 2 is that tha three mejor subject arees which amerged in the
analysis of responses to Quastion 2 represent tha same arees of concerrs which emerged
in tha snalysis of Question 1: adequacy of arvironmental protection; ease in arcction,
striking, and packing; and adaquacy of slza or space arrancanwnte. | is onca egein ebvious
that the pattern of rasponme distiibution verlas somawlhust with the size of tha tant under
consideration. Whila all sizes of ten's were criticlzed in approximately the same percantage
of rasponses for inedequate anvironmaents! protection, thare ara obvious progressive
increases In difficuitias ralated to arecting, striking, sand packing and progressive dacresses
In complaints regarding inedequeta spaca as larger sizes of tents are considared, Tabla 5
in tha Appendix presents a more detalled summary of the spectific complaints which were
cited in sach of tha major categories outlined in Flg. 2. Principal among the specific
complaints reletad to inedequacy of anvironmental protection in tha 2 men tent wera
the complaint that |t Jaaked or was not watamproof and thst It provided no floor for
protection agelnst ground watar. The geners| commant that tha spuce sfforded In the
2 man tent was inedequata for personnal and gear was alsc 8 common one, &s wes the
observetion that tha tent was too heavy for arection, striking, and pecking.

A considerable degrea of unenimity was present in the specific compleinta noted with
respect to the4—6 man, 10 man, and larger sizas of tents. Concarning problems In srecting,
sriking, snd packing of tents, all were considared too difficult or too coniplex to srect,
and too heavy and bulky for eese of these functions.

With regerd to Inadaquacy of anvironments| protsction, the principle complaint lodged
egainst tha larger tents concerned thalr bacoming too hot In the sun or thelr inedequete
ventilation.

In ordar to further sva.usta asch of tha sizas of tents stucied, those charactaristics
which wara liked best ware compared with thote whick were liked lsast. While Fig. 1
permis comperison among varlous tant sizes on those agpects of tentage liked best and
Fig. 2 permits tha sama comparlson on those aspects of tentage disliked most, It is not
possibla to diractly compare the sama tant sizs on thowe sspects liked most and those
disllked riost on tha basis of Figs. 1 and 2. This is due to tha sample size camection
applied by empiloying percantage of rasponss dats and ths fact that sireedy noted
diffarances In sample sizes do axist. Flg. 3, based upon the sbwlute number of responses,
does permilt this sema siza comparison for the four major subject arass alre .dy outlined
in Figs. 1 and 2.
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in Fig. 3, the nimber of responses expressing a “iiked best” cheracteristic sbvut
each size of tant i ploited ebove the Forizonts! neutrel iine, whila the corresponding
number of resconses expressing ¢ “disiiked mont” opinion regerding the same cheracteristic
is plotted beiow the horizontai neutrel line. The midpoint of sach response comparison
is indicated for esch size of tant in ssch category, end serves to indicata the reletive
favoreble or unfasvorebie position heid by sach slze of tant with respect to each
cherecteristic. it should be emphasized that, uniike the resuits of Figs. 1 end 2, the
resuits in Fig. 3 do not permit legitmate magnitude comparisons batween tent sizes but
do permit such comperisons within & perticuiar tent size.

Anaiysis of Fig. 3 indicates thet, with respact to protection from the environment,
the = men tent is the oniy eppreciable instence of daperturs from neutrelity, end that
in the negative direction. Thiy {ndicates that tha penel genereted e graster number of
unfavorsbis comments then fevoreble ones concsrning tha 2 men tent's abliity to protect
an Indlviduai from the environmant end servas to indicate s degrae of dissatigfaction, reiativa
to satisfaction, with regard to this fector. ‘With regerd to edequacy of spaca and size
afforded, the 2 man tant represents the only Instence of an eppreciebla dagrea of
dissatisfection, while the lerger sizes of tents were judged somewhat favorably In this
respect. In the eneiysis of eesu of erecting, striking, end packing responses, the resuits
fevored the smeiier tents end wers, in ganerel, Inversely related to the size of tent, Fineily,
it is evident from Flg. 3 that the number of miscelieneous fevorable and unfavorsbie
comments were epproximately the same for eil four tent sizes.

in en sffort to obtain informetion concerning edditionel tentage inadequacies which
might not havt previousiy been specificatly eddressed in the questionneire, Question 26
require’ respondents to iist eny ways not previously mentioned in which they thought
the tents which they hed used couid be improved,

it hed been enticipated thet responses to Question 26 might be quits different from
those obtained in response to tha quastions regarding the Iiked best end disiiked most
aspects of tentage (Questions 1 and 2). Howaver, enalysis of the deta indicated thet
responses were once egain dligned in terms of the three major subject cstegorics thet
eppeered in the eneiysis of Quastions 1 and 2. This is considered significant in that
it furthar substentiates the conclusion that can 38 drewn from Figs. 1 end 2 — namoly
that this particuisr panel, even when askad to nenie erees not noted previousiy, identified
three major arees of concern mgerding tentage: 1} environmentai protection; 2} eese of
eracting, striking, and packing; snd 3) sdequacy of space. Fig. 4 represents the percentage
of responses felling into sach of the four subject eraes.

it is cleer from Fig. 4 that the pettern of results is quite similiar to thet observed
in Fig. 2 (the Diglked Most Anslysis} with respact to the eese of eraction end space
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adequacy factors. In both analyses, the 4—6 and the 10 man tents were rated as less
convenient to erect, strike, and pack than were their 2 man counterparts. Likewise, both
analyses indicate that the adequacy of space in the 4—8 and the 10 man tents was judged
to be superior to that of the 2 man tent. With respect to the adequacy of environmental
protection, the analysis of responses to the present question indicates a greater proportion
of suggestions for improvement of both larger tents than for the 2 man, while the analysis
presented in Fig. 2 had indicated an approximately equal percentage of complaints for
all three sizes of tents. The reason for this discrepancy is not clear from the data. !t
might be  hypothesized, however, that intervening questions which appeared between
Questions 2 and 28 may have served to stimulate further comments regarding
environmenta! protection in larger tents.

Saction Summary

As indicated previously, the major purpase of this section was to identify the principal
characteristics or functional areas considered critical in field shelters by the panel. Through
an analysis of reports of those aspects of tentage liked best, those disliked most, and
those which might be further improved, three major critical areas of general pane! concern
were identified: 1) adequacy of protection from the environment; 2) ease of erection,
striking, and packing; and 3) adequacy of space afforded by the tent for personnel and
equipment. In an overall analysis which weighed the number of positive and negative
comments concerning each major area it was found that: 1) 2 man tents were generally
judged to be lacking in environmental protection and adequacy of space afforded and
other sizes of tents were considered to be essentially neutral in this regard, and 2) 2
man tents elicited positive responses with respect to ease of erecting, striking, and packing
and larger tents were judged to be progressively less satisfactory in this regard as tent
size increased. '

Results of the general criteria section supported the conclusions drawn above regarding
the three areas of major functional significance with ease of erection and striking, protection
from environmental stresses, and correct size for occupants and gear rated among the
five most important genera! criteria. The lack of two top rated specific criteria {light
weight and small bulk) were identified by respondents in the "‘disliked most’ analysis
as major contributing factors to the principal problem area identified with larger tents —
ease of erection, striking, and packing.

SECTION 11
Environmental Protection and Space

_ In an effort to evaluate the adequacy of the environmental protection and space
afforded by current tents, respondents were asked a number of questions dealing with
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sach of thesa fectors. This section of the raport will first review the results of those
questions dealing with the environmantal protection afforded by current tents end will
than consider those responses ralavant to the adequacy of space providad,

Environmental Protection

Question 3 in tha survey listed seven environmantal conditions end four sizes of tents
and required respondents to specify if any of tha tents had faiied to adequeiely protect
them from any of the environmantal conditlons listad. Both the absolute number and
sorresponding parcantage of timas each tent was reported s being inadequute under each
elwironmental condition are listed In Tabla 6. Table € elso lists the total number of
fallures reported for each tent size, tha numbar of respondants who Indicated they had
had peitinent axparience with each iza tent, and the meen number of failure reports
per eflglbla respondent. While Table 8 parmits many comperisons, the mean number of
fallure reports per ellgibla respondent reprasentt an overall indax of feilure to provide
environmental protaction correctad for the unequal number of raspordents with experiance
in sach types of tent. Based upon this Index, there wcra substantiel differences batween
tents in the protection thay afforded. Tha 2 men tent was cited for the largast number
of mean fallures (2,40}, foliowed by the 10 man tent {1.27}, the ierger tents {1.10}, end
the 4.6 men tints (0,87)

With repard to specific environmental protsction problems encountered, feilure to
protact edaguataly sgalnst tha rain and cold wera most often citad as problems in tha
2 nien tant, while fellure to provida adequete protection from haet and dust were cited
as the principal fallings of the 4-8 man, 10 man, end lerger tents.

In addition to specifying which tents had provided less then satisfectory protection
from verious environmentel elements, raspondents were eskad in Guestion 4 if ¢ tent fly
or tent liner was needad for environmental protection In eath of & number of different
sizes of tents In a numbar of differant anvironmentai situations, Table 7 is e summery
of the responses to Question 4 end Indicetes the percentege of responses indicating the
necessity of Inclugon of e fly, a liner, either a fly or e linar, or neither & fly nor e
liner in sach of the tents listed in eech of the environmeuntal conditions surveyad. Teble 7
also provides a summary totel parcent of responses fevoring eech eltsrnative es a sole
function of tant size and & separate summary totel percent of responses favoring eech
elternetive es a sole function of environmentel condition. Exemination of the tant
surmmaries which resultad from summing across environmentel conditions indicates thet,
in eil sizes of tents considered, naither a liner nor e fly was chosen es e necessity by
the majority of respondents. When environmentgl conditions wers consicdered without
regard to tent size, tha pattern of results was much the same. In four of the six
environmaentsl  conditions, the category neither a fiy nor e liner was the
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Teble 8

Reports of Insdequacies in Environmentsl Protection
i o Attorded by Tents Exrcemed In Absolute Number of

Reporty and n Percentage of Reports
r : 2 48 10
MAN MAN MAN LARGER
2 Feiled to No.ol %of No.of %of No.of %of No.of % of
protect Reports Reports Reports Reports Reports Reports Reports Reports
i é against:
i g RAIN 44 [23%) 8 {17%) 12 (17%) 9 {18%)
Eﬂ SNOW 18 { 8%) 7 {16%) 7 {10%) 4 [ 7%)
U 1
1 % DUST 28 {15%} 8 {19%) 18 (23%) 12 (22%)
_i ’ WIND 22 {11%} 3 { 8%) B { 7%) 7 {13%}
wn
& COLD 4 (23%) 8 (7% 10 (4% 10 (a%)
HEAT . n (18%) 1" {23%) 18 {26%) 1" (200}
] SUN 8 (4% 2 (4% 3 (& 2 {4
E -— — | t— G — — e — —
TOTAL REPORTS 184 48 I BS
OF FAILURE
No. of
Respondents
wiPertinent
mxperiance 81 1] 58 &80
Mean No. of
] fallure
reports per
f eligible
respondent 240 0.87 127 1.10
% 17
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most commaon cholca In terms of parcentage of responses. Howevar, for both the temperate
wintar and tha arctlc winter conditions, a liner alona was chosen almost es frequantly
as nelthar 8 fly nor e liner. It should also be notad thet the fly elone recelved a somewhat
incraased parcentage of cholcas when warm environments, wat warm, desart, and tamparata
summar wera consldered,

Space Requiremants

Questlon 6 in tha questionnalra praserited estimates of the speca afforded per man
in an Army 2 men tent (17 sq ft/man}, a § man tant (22.8 &g ft/man), end In a 10
man tent {20 sq ft/man), Raspondents ware asked to classify that amount of space as
"toc small”, “about right”, or “too targe” es It appliad to the adequacy of speca in six
ditfarent anvironmantal situations, Teble 8 presents a summary of the percentaga of
responses In sach category es a function of tant size and environmante! condition, Tabla 8
als0 presents tha total percentage of responses for aach size tent summed across diffarent
snvironmental conditions.

Table 8 m=kes it clear that thare era substantial ditferences emong diffarent sizes
of tents in tha rstings of adequacy of space afforded per man. The 2 man tent was
rated too small in the majority of responses, The § man tant, which currently provides
the lergast amount of room per man of tha sizes tested, was rated edequate in its space
ellotment in the majority of tha rasponses, whila tha 10 man tent was elso rated about
tright, but not by es large a percentage as thet obtained with the & man tent There
appear to ba no major differences emong edequacy of spaca afforded In diffarent
anvironmantal situations. This is somawhat aurprising in thet it might have been anticipated
that, in cold waether especlally, the bulky clothing required would Have increesed the
demand for space. Although this shift Is raflected to some degree In the comparison
of 2 man temperate winter with arctic summer tha ssma shifts ara not es obvious In
the 5 man and the 10 men tants. Apperently, the 2 man tent was generally thought
to be too smell, and the 6 man and the 10 man tents generally more adequate.

In order to complement the responses concerning squere feet per man allntments
of space, respondents were asked in Question 6 to state what percentaga of floor space
of each of a number of tents should permit standing erect. Table 8 presents tha mean,
medien, and model values of responses for aach of the tent sizes Included in tha yuestion.
It Is clesr from Table 9 thet, in all but the Instance of the 2 man tent, ali three measures
of percentage of spaco which should permit standing arect correspond closely. In tha
command post and largsr category of tents, It Is obvious that tha panel felt that 90 to
100% af tha tent shou'd permit standing a&:.¢t. In the 10 man tent, tha corresponding
figures wera 75 to 100%, and in the 4-8 man tant approximately 50%. V'ith raspect
to the 2 man tent, the mode and madisn estimetes specitv 0% as tha percentage of ficor
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space in which one should be able to stand erect, while the mean refiects a relatively
modest value of 16%. 0% therefore appears most representative of the panel’s response-
to the 2 man tent.

In an effort to secure more specific information regarding space requirements, -
Question 7 was posed in which respondents were asked to state how long, wide, and
high a 2 man tent should be. Answers to this question reflected the previously discussed
results in that they indicated a general desire for a larger 2 man tent. Mean responses
for length, height, and width for each of three major segments of the panel are presented
in Table 10. It is clear from Table 10 that the expert civilian group recommended the
smallest overall dimensions, The infantry panel recommended the next larger dimensions,
particularly in the width dimension, while the engineers recommended the largest
dimensions of all three groups. The reasons which might account for this particular ordering
are not clear from the responses themselves. It might be hypothesized that since a large
segment of the civilian panel was experienced in back-packing, they choose smaller tents
amenable to that practice. Likewise, engineers who might have access to vehicles for
carrying their tents might have chosen larger dimensions for that reason.

Section Summary

This section was intended as a more specific analysis of two of the problem areas
identified in the Criteria and Preference Section of this report: 1) adequacy of
environmental protection, and 2) adequacy of space.

With respect to these aspects, Tables 6 and 8 concerning adequacy of environmental
protection and adequacy of space respectively, are most critical. In each instance, it was
reported that the 2 man tent: 1) was cited most often among tents surveyed for failure
to protect from the elements, and 2) was cited for inadequate space allocation for
personnel and gear. The 4-6 man tent, however, was cited as least likely to fail to protect
from the environment and was rated as adequate in space provided in approximately 75%
of the responses. Ratings on the 10 man size tent tended to fall between the two extremes
with a middle rating on failure reports concerning environmental protection and with
approximately 60% of the responses expressing satisfaction with the space afforded in
the tent.

It should be noted that, although the 4-6 and 10 man tents were rated somewhat
above the, 2 man tent in both critical areas, consideration can certainly be given to
improvement of both tents. Both tents were criticized for a number of failures to
adequately protect against environmental elements, most notably dust and heat. The latter
criticism is consistent with the criticism of these tents noted in the Criteria and Preference
Section regarding the tents becoming too hot in the sun and having inadequate ventilation.
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With respect to adequacy of space afforded, although 75% and 60% of responses approved
of the wpaca eliocations in the § man and the 10 man tents, respactively, 22% of the
responees related to tha 6 man tent and 37% of the responses related to tha 10 man
terit axpressed the opinlon that the space allocadon wes too small,

BECTION 111
Human Factors and Habitsbliity

The followling two subsections represent summaries of rasults relating to verlous hurnan
fectors consideretions end to tha habltability of the varipus tents surveyed, Tha first
subsection deals with factors relating to easa of erection end striking of tha tent, one
of the threa major erees of concern Identifled In Sectlon 1. The second subsection conslders
the e&-a of use-habltebility fector.

Erarting, Striking, Packing the Tant

The soldiers and clvillen axperts were esked in Question B to sata problerms
sncountared In unpacking, erecting, striking, and packing various slzas of tents, in
Question 9, the panal wes esked to suggest changes or methods which wouid allaviste
problems ancountered or make It easier to unpack, erect, strike, and pack e tent

Fig. & gives the percantage of responses feiling Into sach of seven major complaint
ereas which emerged In the anelysis of the responses to Question 8. The percentage of
responses which indicated thet no problam axistad is elso illustrated. It should be noted
thet the parcentsqes of responses within each tent siza are once egain based upon different
numbers of rosponses due to ditfarences among the respondents in experlence with the
verlous slzes of tents.

The pattern which amarges in ali sizes of tents Indlcetes thet probiems with the tent
equipment itself, rather than any singie environmentsl problem, were the greatest sources
of difficulty encoumtered. Problems with the tent itself were followed, In order of
magnitude, by cold weather difflculties, difficulty et night, end problems essocleted with

wat weathar,

Among the 2 and tha 4.8 man tents, the principel complaint releted to tent equipment
wes the larga number of loose perts which hed to be esssmbled and packed and which
becems lom. Among the 10 men end lerger size tents, the primery equipment-related
problems concerned both the heavy welght end the bulk of the tents, Too much hardware
to be assembled was a'so cited frequently as ¢ source of difficulty. It Is of Interest to
note thet loss of parts and the large number of perts eiso constitute principal problems
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included under tha "'night"” isbel in Figure 5. In this instance, the night factor epparently
intaracted with the factor of tno meny perts W confound difficulty associated with the
latter. The heavy weight and bulk of the 10 man end lerger tents apparently incurred
» large manpower requirement during eracting and striking.

Within sl sizes of tents, the most common problem ralated to environmental factors
were those encountersd In the coid, Principal among the cold releted problems were
driving pege into frozen ground, the difficulty in handiing small perts while wearing
protsctive gloves, end the |sck of pliability of tent materials In the cold,

A more complete listing of resporses to the question regarding problems of arecting,
strlking, and packing Is given in Table 1l of the Appendix,

Fig. 6 gives the percentaga of rosponses felling into each of the six major suggestion
areas which amerged in the analysis of recommendstions to elleviate difficulties in erection,
striking, and packing. The percentaga of responss in whic, no suggestion wes made
Is also lllustrated. The percentage of responses within each tent size is again based upon
different numbers of responses due to differences among the sample in expefience with
verlous sizes of tents,

Analysls of the response pettarns In Fig. 8 Indicetes that these patterns do In fact
reflect tha major problams in erecting, striking, and pecking discussa sbove. Loss of
parts and the large number of parts was ¢ principsl complaint conceming 2 end 4-8 man
tonts, As lliustrated In Fig, 8, the most frequent suggestion relating to these sizes of
tents was 10 edopt captive frames and hardwere. The most fraguent suggestion concerning
the 10 man and the isrger tents, cited for their hesvy waight in the problem analysls,
wes to adopt meteilals or frames which would lighten them. The only other major
suggestion made with raspact to cil sizes of tants, that of edoption of pliakie maeterials,
was in spparent referanca to the cold environment problem cited previously.

Ease of Une

Elght questions included within the questionnaire surveyed the opinlons of the panei
with respect 10 several factors related to ease of use end habitebllity of the various sizes
of tents. In the eese of use enalysis, respondents were esked to supply information
regarding the adequacy of entry/exit openings. The habitability factor was assessed by
means of questions regarding the desirabllity of a floor, mosquito netting, ventilation
openings, end various colors; and by Information regarding provisions for deying clothing,
Inst='etlon of stoves, etc., to be included in the various sizes of tents,
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Ease of U — Entry Exit Openings

Fig. 7 prasents the percentage of responses to Question 11 suggesting the number
of entry/exit openings for sach size tent. Cetegory spacification such es ‘2, 2+" indicates
the percentage of respondents who recommended two openings or two plus en unspecified
number of additional openings. In avery Instance cited, the plus figures reprasent e very
minimel portion of the parcentage of responses listed.

It is cleer from Fig. 7 thet two entry/exit openings is the most frequently suggested
number of openings for ell sizas of tents surveyed. The 2 men tent represents the only
ingtance in which tha preference for two openings Is not marked. [n this instence, 43%
of the respondents expressaed e prefesrence for one entry/exit opening and 57% @ preference
for two openings. Besed upon the results of this enalysls, it would sppser that two
entry/exit openings ere considered the optimel number by the pensl.

A releted guestion, Question 12, mught to assass the overell edequecy of current
entry/exit openings which the respondents hed hed occession to use. Table 12 presents
the percentage of effirmative end negative responsas tn this question regerding the edequecy
of entry/exit openings. It is clear that the mejority of respondents felt thet the entry/exit
openings |n eech size of tent were edequete. Thoss respondents who felt thet the apenings
wers insdequete were asked to spacify perticuler problems which had led them to rete
the openings es inedequets. Table 13 presents the percentege of these respondents who
noted perticuler Inedequacles.

Regardless of tent size, reported Inedequecies dealt with two mejor arees:
1) diffloulty Incurred bacause of the size of the opening, end 2) difficulty with closure
of the entry/exit opening. The most common complalnt regerding opening size across
ell tents indicated thet the exits were too smell for eese of entry end exit. Difflculties
with ciosure of the entry/exit opening in the derk and fellure to echieve e tight closure
with the current system were principel emong the compleints essocisted with ell sizes
of tents. Compleints regerding specific closure meteriels were few in numbaer. However,
neps end buttons on 2 men tants end the slide canves closure In lerger tents were noted
ss sources of difficulty by et least one respondent In sach case.

With regard to the edequacy c! closure meterigls, the sample of soldiers end civilien
axperts wes gsked to spacify in Question 14 which type of closure materiels they felt
wes best for uss with eech size of tent. Fig. 8 presents the percentege of each of six
major closurs meterislt which emsaryed ss most frequently chasen In en snalysis of the
responses tc this question,
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it is epperent from Fig. 8 that the zippe! type closure is the preferred meterial in
ol! sizes of tents, Tha valcro type closure represents the second most preferred closure.
The respondents apparantly falt that e zipper or valcro type closure would slleviate thair
reported difflculties in the dark end would echieve e tight closure,

Question 16 was Included in order to determina respondents’ opinions regerding the
necessity of light-proof double doors In & tent used as a commend post. Sixty members
of the penel feit that they had suficlent militery experience 1o respond to the question.
Qf those regponding, 67% falt thet lightproof double doors were always necessery, 23%
felt that thay ware usualiy necessary, 15% feit that thay were sometimes necessary, end
6% feit that thay were never necessery, According to the mejority of the respondents
to this questio.., an adeguats entry/exit opening for & commend post tent would require
tha lightproof doubla door design.

Excs of Um — Habitabllity

As Indicated previously, the habitabitity of sach size tent was essessed by & group
of five questions mleted to comtort of the tent. Fig 8 illustrates the percentege of
respondents who replied positively or negatively to Question 10 which esked if tents should
have floors, Inspoction of Fig. B, mekes it cleer thet @ mejority of respondents favor
inclusion of & floor in &)l sizes of tents. However, it is elso evident that the size of
the tent hes & definite effuct on the number of mspondents expressing such 8 preference.
Inclusion of a floor in the tent was most prefarred in the 46 and the 2 men tents. The
size of the mejority praferring the floor decreesed g the 10 man end larger tents were
considered, Respondents offered exoclanetions for their positive or negetive answars and
» ymmery of these comments i included in Table 14 in the Appendix.

It is clear from Teble 14 that the primary reasons for peeferring a floor in tents
of oli sizes include en increesad protection from ground weter or dempness, wermth, and
protection from Insects or rodents. Incresse in weight end bulk wes the principel reeson
offered for & preference to not have 8 fioor included in @ tent. With the 10 men and
larger size tents, the opinion tnet cots would be used for sleeping in most instances and
the concern expressed for the dursbility of the floor and an inebility to tretfic heavy
equipment through the tent were edditional considerations expressed in justification of
negative responses regarding inclusion of & floor,

Fig. 10 shows the percentage of responses to Cuestion 16 specifying the numbers
of ventilation openings for use In the verious sizes of tants. The respondents prefarred
an even number of openings in wll cases. Two openings were preferred for the 2 man
tent end two or four were preferred for the 46 man tent. When the 10 men tent is
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considersd, respondents distributed their choices fairly equally among two, four, and six
ventilation openings. Aithough more respondents chose four openings as optimal, the
choice of a definita preference is not as ciear-cut In this instance as in others.

Related to the adequecy of vantllation guestion Is the extent to which doors and
windows in tenta can ba used to provide ventilation, in sddition to serving thair othar
functions, without incurring the penaity of Introduction of mosquitoes end othar
bothersome and potentlally disease-iadden insects into the intamal anvironmant of the
tant, Aespondents wera asked In Question 13 [f, In their opinion, mosquito netting for
tant doors and windows was nacassery for comfort and heelth under verlous anvironmentsl
conditions in sech of four sizes of tents,

The answers acrom all conditions diffared very iittle from tent to tent. The maan
vaiua scrom tha four tents and six climatic conditions wers 80% positiva and 40% negstive
responses, Diffarences batwean tents were smali, the percentage of positiva responses being
iowsst (6&%) for the 2 man tant and highest [63%) for tha 0 man tent, Differences
between climatic conditions were relativaly largs. Tabla 15 summarizas tha percentsge
of positiva and negetiva rasponses in reference to sach ciimatic condlition,

To tast an accaptancs factor ralated to habitsbility, Question 16 required respondants
to specify tha color thet thay would prefer insida sech of the verious siza tents. Fig. 11
shows the percentige of raspondents who expramed a praferance for sach of tha six colors
which emerged as most populer in tha enalysis.

A green Interior gsined most support from respondants, White wa: the only other
color mentioned in & high percantage of cases, but in most Instances, tha green wes preferred
to white by 2 two-to-one margin, [t would eppear fram the rasuits of this question thet
the largert segment of the panal would be satisfled with the green color, although It is
notabla thet, even in this case, less then heif tha respondents chosa the green

In an additionel consideration of the habitebility factor, respondents were esked in
Question 17 what provisions should ba made in tents for drying clothing, insteliing staves,
or roviding cthar essentlal functions An anelysis in terms of thosa enswera favoring
inclutlon of provisions for drying clothing or for installing stoves vs. those not favering
inclusion of such provisions is presented in Tsbla 18,

it is spparent from Teble 16 that inclusion of provisions for both installing stoves
and drying ciothing is not favored by tha majority of respondents with respect to 2 man
tents In the 46 end tha 10 man tents, tha pattern ls complately reversed, Tha lack
of positive responses with respact to the 2 man tent mey be an indication that respondents
felt thet @ stove and drying fecilities wera not feasibia or were unnacessery in & 2 men
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Table 16

Percentage of Responses Favering or Not Favoring inclusion
of Mosquito Netting In All Sizes of Tents in
Varlous Climatic Conditions

Climatic Condition o % of Responws )
Hot-humid 84% 8%
Ternparate Summer 9% 11%
Desart 0% 21%
Arctic Summer 61% 49%
Temperate Winter ' 18% 22%
Agsctic Winter 6% 94%
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FIG. 11 COLOR PREFERENCE FOR INSIDE OF TENT
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tant, Previous snalyses prnlunted'(_Tabln 3, 5, snd 8) hevs indicated that prowmction from
cold was 8 significant ares of concarn in 2 men tants. It might ba hypothesized that
the respondants felt thst the 2 man tent afforded inadaguste space for incluslon of a
heater or ciothes drying capabliity or that sleaping gear, addition of a floor, etc., were
viewer! s tha principal mesns of providing or improving tha thermai comfait efforded
by tha 2 mnan tent.

Principal among the recommendations for Installation of » stove In the 4.8 and the
10 man tents wera & celling vent for stove plpa, sdegumts room for stova Installation,
tha racummendation that tha stove be small, and ths suggestion thet a hale in the floor
or partial fioor be provided at tha sita of the stova Installstion.

Supgestions releted to provisions for drying clothing in tha 48 man and 10 man
tents can ba conveniantly grouped into two major catsgorias. One supgested that adaguate
tpace be permittad for drying of clothes within tha tent, whils tha othar continted of
recommandstions of varlous suspension devices. Linas or drop lines ware the prefarred
tuspansion davice, with a verlety of hooks, loops, hangers, and O-tings mentionad with
second greatest frequancy &s the prefarred mesns of suspension,

In rastponse to a portion of the question which requested Information regarding
provisions for any other functlons which thay considered essentiel, more room for
squipment storaga and tha request for more room In ganeral wara tha only consistent
racommandetions across all sizes of tents.

Saction Summary

Tha analysis of tha problems nf arection, striking, and packing and tha
recommandations for their elleviation Intlicated threa major ersas of concern: 1} the
multiple number of loose parts which become last, complicate amsambly, and contribute
to difficulty In erention et night; 2) the sight and bulk af the 10 man and larger sizes
nf tents which meka thess tents difficult . handle and which Incur e substantiel manpower
commitment; and 3} ‘ha problems assoclsted with eraction in the cold, such as difficulty
In driving pegs, lack of pllability of materials, snd ditficulty in handiing small parts with
protactive ploves,

Respanses 10 gquestions ragerding the sase of use of entry/axit openings indicatad
that two opanings were tha prafarrad number acrass sll slzes of tents and thet the majority
of respondents falt thst current antry/exit npenings ware adequais, Those respondents
who reported difficulties with entry/exit openings specifled twa mejor sources of difficuity:
1) operation of tha closure materisi In tha dark and Inebllity to gain a tight closure;
and 2} Inadequate slze of exits for ease of entry and exit.
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Tha deta from various quastions designed to essess the habitability factor led to the
ganerai conciusions that the iergest percentage of respondants favored inciusion Gf ficors
in all sizas of tant: surveyed, preferred a green interior coior, favored inciusion of mosquito
netting whan responses were averaged acroas six cilmetic ronditions, and responded
positivaly to inclusion Of provisions for instaliing stoves snd drying clothing in 48 and
10 man tents, but not in the 2 man tant, Thase conciusions ara, of courss, genersi and
must be somewhet tampemd by such raslizations that sithough fioors wera prefarred by
s majority of respondents for 8l sizés of tants, the majority progressively diminished as
lerger tants were considared, and that, asithough mosquito natting wes praferred whan tha
sverege across sli ciimstic conditions was considered, thera ware certain ciima.ic conditiony
in which this was pot tha cuse.

The results of this section, than, serve to identify major probiam araas reported by
respondants with regard to tha arection, striking, and packing of tents, indicate difficulties
with raspect 10 tha ease of use of antry/erit openings, end provide a guidelina for
considarstion of inclugion of certain habltsbility factors in tants,

SECTION WV
Design, Moteriais and Rapairs

Tha firet and thjed divislons of this section ars a report of tha results of a series
aof questions designed to alicit racornmendations concerning tha optimsl dssign and
matarials which might ba incorporeted Into future tentage, Tha second divislon of this
section dasls with dats developed to assess tha adequacy of current tentage repalr itams
and to galn racommendations for improvament in repairs capabllity,

Qptima! Type of Support

In en affort to evaiuste the best type of support which couid a provided in tents,
raspondents were asked to state pracarances in four quastions deaiing with 1) tha bast
support without regerd to a8 specific function, 2} tha sssiast support to back pack, 3} the
saglest support to arect, strika, snd pack, and 4} the best typs of support for sevaral
spacitic functions to be performed insida tha tant.

Rasponses to Question 22 regarding the best typa of support without refarence to
a specific function are summarized In Fig. 12, it is claer from Fig. 12 that tha insida
and outsids frame supports are preferrad to tha pole type of support in all thesa sizes
of tants. An outside frame support is tha prefarrad support in 2 man tants, and an
insida frama the praferred support among 10 man tents. The inside snd outsida frema
supports ara approximetaly equal in prefarence smong tha 4.6 men tants.
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With respect to more specific functions, respondents to Question 23 were esked to
spacify which support they preferred to beck-pack, Question 24 required respondents
to epecify which support wes judged most convenient to pack, unpuck, erect and strika,
Tables 17 end 18 summarize the date from thase questions.

Pole supported tants were clearly judged easiast to beck pack in the two men tent
and ware siso the choica of the majorivy of respondents in 10 man tents. Tha outside
frathe tant wes judged easiess to back pack in the 4B men range, Choice of the outside
frame In the 4-8 man size tant es easiast to back pack, elthough by only e small percentage,
is somewhat surprising in thet tha freme would be expectud to be hsevier and bulkler
ther: a pole support of comparebla meterials. The dets offer no meens of assessing what
considarations led tha respondents to rate the outside freme as highly zs thay did in this
case,

Tha responses to Quastion 24 regarding the sase of packing, striking, erecting, and
unpacking the various sized tanis produced mixed results es ia evidenced in Teble 18,
The pole supported was rated superior among the 2 men tents, but not by e substentlel
margin, over the two frare terts, Among tha larger sizes of tents, freme types wore
ganerally prefarred to pole tents. However, with the exreption of the 4.6 men dete,
the ditfersnces between tvpes of support were minimael. With the exceptlon of the 4.6
man siza tenis, tharefore, the data of Table 1B provide no clear besis of choice of ona
type of support over snother, '

Fig. 13 is o summary of the percentege of respondents who preferred each of tha
verlous typss of support for eech of aix functions which might be performed in a tant,

Tha outsida frama wes the preferred support for asch functlon listed in Flg, 13,
The Ingide frama was second most preferred In sech Instence, while the pole support wag
least praferred in each cass. The only exception to clear support of the outside frame
Is with regard to the command post, where the inside freme and tha outside frame were
chosen en epproximetsly equel number of times.

Malntsnancs and Repair

In an attempt to gain informetion regarding the current sbility to rapelr teritage in
the field, questions were asked ebout the eveilebility of tent -epeir kits and their edequacy.
Reectlon 1o the concept of a permanently etteched repeir Kit was elso svaluated,

In response to Question 18 repercing the aveilapility of repair kits, 14% of the
respondents snswered affirmatively, 48% negatively, 34% stated they did not know if kits
were gvalleble, and 3% indicated that kits wers sometimas availsble. The pattern of
responses to this question would make it appear that repair kits are either not readily
avellabla {n the fiald or are not highly visihle if thyy ere eveilable.
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Tebile 17

Parcantags of Rasponses Specifying Each Type of
Support 33 Easlest to Back Pack

2 Men 4-8 Man

n=81 n=38

23% 26%

28% 42%

49% 3%

Tebls 18
Parcantage of Responses Specifying Each Type of
Support as Exslest 1o Pack, Unpack,
Erect, snd Strike
2 Man 4-8 Man 10 Man
n=71 n=43 n=44
30% 40% 39%
N% 42% 31%
V% 19% N%
43
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n=31

36%
36%

26%
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Whan askad, in Question 20, to sveluate the adequacy of current kits, when eveilabla,
25% of tha respondents with kit exparience Indicatad that tha kits ware odequate, 156%
falt the kits were not edequate, 1% indicated that the kits were sometimes adequeta,
end 68% felt unabla to eveluate sdequacy. Those individuals who falt that tha kits were

inadequeta were asked to specify raasons for tha inadequacy or were esked to meke’

recommendations for improvements of the kit. Tha majority of recommendations centered
upon the need for new adhesive for inclusion in the repair kits. The current cement
was ratad unservicabla, missing, or of inedequete quentity by some respondants, whila
others expressad e desire for a patch thet could be used with cold-wet materiels or for
solf-edhesive repair tape. The need for e larger kit with mora repuir itams and for a
zipper repair kit wes also expressed.

Table 19 presants e summary of responses to Question 21 concerning whether tents
should have permenently attechad repeir kits. It is clear thei, in asach case, inclusion
of a permanently attached repeir kit Is favorad by e majority of respondents. Tha concept
receives n are substantial support as the size of tha tent considered increases.

Respondents were esked to comment on their replies. Reasons citad in support of
inclusion of repair kits includad lack nf necessity to turn the tent in for repeir, ability
to prevent small taars from becoming lerger, and the opinion that repair kits were often
left in supply.

Objections to inclusion of permenent repair Kits included the opinion thet ona kit
should be sufficient for mora thsn one tent, end the expectation thet the lerger tents
would be used in erees close to supply,

Design and Materisls

The number of panal membars asked to respond to the quastions which comprise
this section Wes |imitad since it was felt that these questions required considereble
krowledge of tent design and materisls. It was therefore dacided to limit responses to
thase questions to those panel memb.rs who were expectad to be most knowladgeabla
eoncerning this subject, Therefore, the data reported in this saction era unigue in
comparison with other results in this report In that these date ere based upon responses
saolicited from only 13 of tha experts on tha penel — the five mountain club mambers,
the five tant menufacturars, end the threa milltery members of the panel from the U.S.
Army Natick Leboretorias, It should be noted thet not all tha axperts responded to
every gquastion in this saction, causing some verlability In the number of responses
referenced in discussion of aach quastion,
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Table 19

Purcentage 61 Responses Indicating 2 Praferance
Regarding Permenently Attached Repair Kits

on Tents
Tent Siza
Response 2 Man 4-6 Man 10 Man
YES — Rapair Kit )
should be attached 63% 7% 84%
NQ — Repair Kit
should not be ettached 24% 12% 11%
Don't Know 14% 1% 5%
i
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In responss to Question 27, which asked the best shepe Tor verious sizes of tents,
¢ majority of the respondents {56 of 7) fevored the traditional rectangular tent with en
A-shaped top. The others favered a helf-circular cylinder or e design thet wes higher
at one end than at the other, For the 4-8 men end 10 man tents, tha majority of the
six respondants preferred the rectenguelar A-shaped tent in eech instance.

Questlon 26 was designed to determine what typas of maturiels the experts considered
best for wvarinus sizes of tents which were to be men-trensportable.  Rip.stop nylon or
decron wes unanimously chosen es the best materiel for the 2 man tent, and six of seven
respondents chocw rip-stop nylon or dacron for the 4.6 man tent, For the 10 man tent,
three preferred decron or nylon duck, one preferrsed ermy duck, one preferred 7 oz
polyester, and one was undecided.

Respondents were esked to state their preferences regarding the best material for
twnt floors, Coated rip-stop nylon or decron wes unenimously preferred as the best floor
material for the 2 man tent, and vinyl coated rip-stop nylon was preferred by seven of
eight respondents for the 4-6 man tent floor. Helf of the group of eight respondents
believed that the 10 man tent should not have a floor, and the others preferred a floor
of vinyl coeted dacron or nylan, For the lerger tents, a majority of the seven respondents
were opposed to heving a fabric floor, Those not upposed to the floor preferred vinyl
coated dacron or nylon as the floor material,

In Question 30, the expert panel wes asked whet type of material would be optimel
for tent pegs for various sizes of tents. Eleven expressed opinions on the hest material
for pegs for the 2 man tent — five preferred eluminum, four preferrad plastic, and two
preferred steel. Results for the 4.6 man tent weres elmost the same; five preferred
aluminum, four preferred plastic, and three preferred steel. Aluminum pegs were preferred
for the 10 man tent by three individuals, plastic by one, steel by three, end wood by
one. Wood and steel pegs were each preferred for the larger tunts by three individuels,
two preferred eluminum, and one praferred plestic,

One common response to Question 31, which asked the hest method for attaching
a tent to anchors, was guy-lines with adjustors and shock cord loops, This arrangement
wes recommendaed for 2 men, 46 men, 10 man, and larger tents, as were ropas with
adjusteble locks and polypropylene rope. Nylor cord with shock cord also was
recommendead for all except the iarger tents. Metal grommets or steel rings, ties, elestic
loops, and shock cord with e loop for the peg were recummended for 2 and 4-6 man
tents. Other recommendetions were slip lines with some shock ebsorbing ability, ties
for use with 10 man and larger tents, the use of grommets and beckets to attach pegs
to the tent floor, and ropes betwsen poles end pegs,
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Section Summary

The data reporied concerning the optimal support for tentage without regard to
specific functions indicated that the outside frame was preferred in the 2 man tent, an
inside frame was the choice in the 10 man tent, and that respondents chose the inside
and outside frame tents an approximately equal number of times in the 4-6 man size.
With respect to back-packing, pole supported tents were judged superior to others in the
2 man and 10 man sizes, while the outside frame was chosen more frequently than the
remainder in the 4-6 man category. The percentage of responses specifying each type
of support as easiest to erect, strike, and pack were mixed in the 2 man, 10 man, and
larger sizes of tents. In the 4-6 man size, both the inside and outside frames were preferred
to the pole support, but the choice between the two preferred frames was not apparent.
Responses to a question regarding specific functions to be performed in a tent generally
favored the outside frame tent for each of the specific functions listed. '

The responses to the optimal support section, then, present no basis for choice of
one type of support as superior to the others with respect to all functions. Frame tenis
appear to be chosen with greater frequency when functions to be performed inside the
tent are discussed, but pole-supported tents were chosen as easiest to back-pack in two
of the three tent sizes considered. Choice of support, therefore, apparently depends upon
that function or factor considered to be of overriding significance.

Analysis of the data of the maintenance and repair section suggested that repair
materials for tentage are either not readily available in the field or are not highly visible
if available, for a large percentage of respondents did not know if repair kits were available
in the field or felt that they could not adequately evaluate the quality of the kits. A
possible method of alleviation of this problem, permanently attached repair kits, was
favored by the majority of respondents in all sizes of tents considered.

The majority of the thirteen expert members of the panel chosen to respond to
the design and materials section preferred the rectangular A-shaped tent in all sizes.
Rip-stop nylon or dacron was specified by a majority as the best material in the 2 man
and the 4-6 man tents, while coated rip-stop nylon or dacron and vinyl coated rip-stop

nylon were the choices as best floor materials in the 2 man and 4-6 man tents, respectively..

Choices of best material for tentage were mixed for the 10 man tent and were divided
between no floor and vinyl coated dacron or nylon as the choice for flooring in the
10 man tent. '
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Teble 4

e b

Detailed Responsss to Quastion 1 — Aspects
Liked Best about Tentsge

: ~2 Man Tents— ’ 1
{ ]
5 Protection from Environment {21%} :
i n %
Dry, watarproof, protects sgainst rain 6 8
Protection from weathar 4 &
Easlly warmed 3 3
Good vantilation 2 2
} Floor 2 2
! Steble in wind 2 2
f Other 3 3
Exe of Ersction, Striking, Packing {63%)
n %
Eesily erected 25 24 :
Easily struck and folded 3 3 |
; Light weight 2 2 :
Small, compact ? 7
Easily carried, portable 10 8 i
i Adequata S, .op {8%) ]
n %
i Adequata size, roomy, for personnel and gasr 8 6
Floor sres unobstructed 2 2
[ {
] Miscellsneous {8%) '
—4-6 Man Tents—
Protection from Environnv.nt (38%)
n %
Dry, watarproof, protacts sgeinst rain 5§ N
f Floor 2 4
Easy 0 hest, warm 3 8 4
Watl ventilatad 4 8 '
Other 3 8
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Table 4 (cont'd)

-4--§ Man Tents—

{cont’d}
Essa of Erection, Striking, & Packing {26%)
Eesily eracted
Light welght

Folds into convenient size, compact

Adequate Space (23%)
Roomy
Easy movement, minimuin inside pole, or outsida frama
Living area edequate
Miscellansous (15%}
—10 Man Tents—
Protection from Environment (47%)
Waterproof, dry, protects ageinst rain
Good protection fiom elements
Werm, essily heeted
Good ventiletion
Little wind
No dust
Eass of Erection, Striking, & Packing (22%)
Eesiiy erected
Sturdy, once erected
Light weight
Easily packed
Adequeta Space (18%)

Roamy, adequate for personnel and equipment
Eess of moverant inside; No centar poles

Miscallansous {13%}
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Table 4 {cont'd)
—Larger Tonts—
Protection from Environmant (48%)
Waterproof, protectz sgainst rain
Warm, abliity to be heated
Sturdy in snd protects aglinst wind
Waather resistant, protects against elaments
Aoil sides up w/netting for summar
Not necesssry to sieep on ground
Ems of Ersction, Striking, & Pscking (3%}
Easlly erected
Space {26%)
Adequate space for personnel, equipment and work

Miscallsnsous (23%)

Emsily repsired sand maintained
Othar
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Tebke 6

Ountslled Responses to Question 2 — Aspects
Liked Lesst about Tentage

) —2 Man Tents— ]
Fellure to Protec: from Environment (33%)
n %
Leaks — not waterproof 4 1
No floor or protection from ground watar 12 0
Poor hest retention & 4 i
Other 1 0 i
O'fticutty In Erection, Striking, snd Packing {21%) 1
n %
Too hesvy 13 10 1
Difficult to erect 3 2
Too many perts 3 2 j
Other B 8
Inadequate Space or Space Arrengement (40%)
n %
Space Inedequete for personnel end geer 42 33
Poles pleced inconvenlently 3 2 j
insufficlent halght 4 3 4
Other 2 1
Miscallaneous {5%)
~4—8 Men Tenta—
Fallura to Promct from Environmant (31%)
n % ]
Lack of protection from rain 4 B
No floor or protection from ground water 2 4
Tent is hot In wun -~ poor ventiletion 5 10
Qther 4 8
Difficuity In Ersction, Striking, Packing (35%) %
n %
Qifflcult or complex to erect 6 10
Time to erect 1 2 i
Difficult 10 wrike 1 2
Too heavy g8 18
Too butky z2 4
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Tebla 6 (Cont)

Inadequats Size or Space Arrangsmant (10%)

Too small for persannel end geer
Other

Miscallansous (24%)

Oryirg time and difficulty In storege when wet
Qther

~10 Men Tent—
Inadeguets Protaction from Environment {38%)

Tent lesks — not waterproof

No floor — protection ageinst ground water

Too not In sun -~ poor ventiletion

Inadequete protection from wind, blown dust end rein
Dther

Oifficulty In Erection, Striking, end Pecking (44%)

Difficult, complex to eract
Too heavy

Too bulky end large

Too many parts

QOther

inadequate Slize {B%}

Too smel!
Other

Miscallansous (10%)
~Larger Tents—
Fellure to Protect from Environment (20%)

Tent (eaks

Does not protect sgainst ground water
Raln, dust blow In, sldes blow up
Too warm In sun, cold in the cold
Carwes dogsn’t Lreath

Other

—
WO wd

NN A3 WD

SRS R

R AW N2

e R

Bagp

-
oo meOR

21
10

o R

s~ bR

e il




LTI B T S B 11 . - -

Table 6 (Cont}

Difficulty in Erection, Stlking, Packing (50%}

n %
Difficult, complicsted to Sract, stofe B 14
Too much time to arect 3 B
Too hasvy 11 20
Bulky, too lsrge 7
Too much manpower, too difficult to handla 2 4

2 4

Other

Miscelisnsous [11%}

- o e
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Tshie 11
Specific Proberm in Erscting, Striking, and Packing Tents
—2 Msn Tants—
Cold Weathsr (14%)
Mstarial ~ brittle, not plisbie in cotd
Equipment difficult 10 opurets w/cold hands or mlitens
Stakes difficult to driva into frozen ground
Othar
Wat Weather (5%)
Difficult to srect in rain
Night {12%)

Parts difficult to locate, difficult to see peg holes,
smell perts lost sasily et night

Tarrsin (6%}

Stakas dun’t hold In soft ground
Ground tuo herd to drive stakes
Firding suitabie ground for poles

Tent Equipment {21%)

Too many parts and stakes
Locating small parts for sssembly
Loose (unsecured) tent equipment
Orher

Miscallansous {18%}

Crew training snd experisnce
Breeking and rolliing Into halves
Other

Nona {23%)
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Table 11 {Cont.)
—4—8 Men Ton—

Cokl-wet weathar (13%)

Difficult to drive stakas in frozen ground

Ropes difficuit to undo in the oold or wet

Tart materisi not plisbia in the cold

Night {13%)}

Difficult at night

Teeraln (4%)

Polas not sultabia for terrein

Tant Equipment {22%)

Toc many loose parts to locute, assambis, and pack
Too heavy to be handled essiiy

Wind (4%}
Wind
Miscatianecus {16%)

Manpowsr requiremant
Other

None {26%)

=10 Man Tenti—
Cold Weather (20%)
Ditficult at sub-zero

Tant matarial not pllabla for packing, ate,
Difficult to driva stakes in frozen ground
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Table 11 (Cont.)
Wat weather (8%)

Ropes difficult 1o undo whan coid or we*
Too heavy when wet

Night (11%)
Difficult et night due to no, of poles and stakas
Wind (B%)
Wind makes erectlon difficult
Tent squipment (23%)
Too large — size makas hard to handia
Too heavy 10 te handled conveniantly {by a few men}
Too much herdware to be found and asmambled — requiras
too many men
Miscelianmous (11%)
Manpower tequiremant
Requires trained crew for facllity
Qther
Nona (17%)
—Lerger Tents—
Cold weather (17%)
Tent materiel brittle In cold
Difficult to driva pinc into frozan ground
Difficult to hendle sm:ll itams w/gloves
Difficult at night in sub-zero

Vit weather (13%)

Ditficult or inconveniant to eract in rain &' ' mud
Rupes hard to undo in cold or rain
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Tahle 11 (Cont)

Night {10%)

Difficuit to erect et night
Lights a necemity for sraction at night

Equipmert (30%)

Too iarge — difficult to handle

Too heavy to be handied conveniently {by e few men}
Too much hardware — poles, pegs

Miscallansous (13%}

Too much tima required for sraction, etc.

Tent poles did not remain straight in wind

Other

Mome (17%)
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Table 14

Specific Reasons for Favoring or

N T T v 8 T TR
-

Not Favoring

Inclusion of Floors in Verious Slzes of Tenis

-2 Men Tunts—
Favorable Comments {82)

Wermth

Protection from ground water or dempness
Protection from insects end rodents

For protection while sleeging on ground
For protection from wind

Other

Uniavorable Comments (23}

Too much bulk and weight would be edded
Ponchos can be utilized for the purpose
Not need

Other

—4-6 Men Tents—
Favoreble Comments (70}

Warmth

Protection from ground dempness or water
Protection from insects end rodents
Protection from wind

For sleeping on ground

Other

Unfavorsble Comments (9)
Too much bulk end weight added

Not need or necessery
Other
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} Tsble 14 (Cont) }
E
f Favorstle Comments (57) !
n % 1
: Wermth 8 1" i
I 3 Protection from ground dempness or drainege 26 48 §
1 Pratection from insects and rodants 5 9
3 Comfort and unspecified protection 4 7
i Protection from wind 3 B
; Other 13 23
f Untavorable Comments (23) b
' n % 1
o Use cots the majority of the time 7 30
i Would invelve increases in welght and buik 4 17
Too difficult to clean 2 8
Y Qther 10 43
—Lacger Tents—
[
: Favorable Comments (41) i
n % i
; Protection from ground dempness or water 19 48 /
Wermth 8 15
Comfort end unspecified protectlon for man and his 4 10 1
pquipment
: Protection from rodents end insects 3 7
Keep equipment end inside clean 2 6
Other 7 17
Unfavorsbls Commants (28)
n %
Most ot time, sleep on cots 6 2
Increa=ed weight and buik N
Questionable ficor our biiity end consequent expsctad 2 7
repeir
Unnecassary 8 21
Difficuit to cleen 2 7
I Consaquent inabliity to traffic haavy equipmant through 2 7
! Other 2 7
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~ QUESTIONNATIRE ON MAN-PORTABLE FIELD SHELTERS

Prepared by the Human Factors Group
US ARMY NATICK LABORATORIES

INTRODUCTION

The Army is initliating developmant of a new integrated family of
shelters to provide environmental protectlon for military personnel in
the field., The US Army Natick Laboratories have been aasigned the re-
sponsibility for developing a family of portable field shelters which
can be back-packed when necesaary, without undue strain on the soldier.
These shelters will include a one or two man tent, another for L to 6
men, @ general purpoae ten man tent, and a Command Post tent with space
for about ten men.

The Human Factors Group at NLABS is atudying problems related to
. the deaign, construction and uae of these shelters, including their
hablitabillity, the human needs they mmst satisfy, the protection they
furniah the aoldier and his equipment, and their suitability for the
nilitary. activities which will be conducted ir them.

Interviewa are being held and this questiomnaire ia being circu-

lated to.aecure additional Informatlion and opinions regarding tent and '

shelter characteristics and aa yet unaolved problems. Your cooperation
in answering the queationa which follow will be appreciated. You are
urged to volunteer additional information and to comment freely on any
Pproblems which you think are important. You are not expected to answer
any queation which 1ls outside of your experience or knowledge. ILeave
any such questiona blank. '
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; 9 i ' Personal Data

Rank or
Namet Tltle Date
~Last, Firat Initlal

Name of Organizations .

. S

Addreses Phonla .
Ages Helghtt Weights Suit coat elze:

Civllian Occupatlon:

Yoare of Mllltary Service: MOS Ne. MOS Title:

Yeare of expsrisnce designing tente:

e gy e Ay =

Yeare of experlence manufsecturing tents:

Monthe of axperlence uaing tenta Exploring Milltary,Famlly  Mountaln,Othe
under the conditions belows upedit.i.ons! Use |Camping{ Hiking 1

Welt-warm or hot-humids
Deeart (Hot-dry)s

.y ——

Temperate Sumer:

Temperate Winter {Cold-wet}:

Arctlc Summer:
Arctic Winter (Extreme cold-dry)s

Circle eize and type of tente ueed: 2 man, U-6 man, 10 man, larger tante.
Hame or deecribe briefly .
the tente used:

1f epproprlate, pleaee meke sdditlonal comments on your experiance with fenta:

Have you ever carrled a tent on a plrlchufe Junp¥. YES N6 . 4T your AnEWeT
wa3 YES, deecribs your mxpsrisnce in jumping with the tent:

it




Desirebls (Qeneral Criteria for Tents Designad for Back-Packing

Listad below are a mumber of oriterie which can be applied to tents designed to

be back-packsd and usad in all climatic o¢nditions. Read sach statemant and

decids how necsasary and important sach characteristic s in an 1dsal bao t-paccad

all-weathar tent. Then choces the sight most important characteristice from

among thoss listed on this page and mark each with a check in the uwpacs provided,

After you have chsoked B statements, MAKE A SECOND OHKCK OFPOSITE THE FOUR MOST

IMPORTANT OF THE 8 CHECKED STATEMENTS.

___ . Light welght, even whan wet.

___ Small bulk whan packaged for shipping.

___.5mall tulk when folded for cerrying.

___ . Frotects scldler againet environmantal stresses.

__ Tent materisl is flams resletant.

__ Easy axit In cass of firs or attack.

__ Easlly & quirkly arscted snd struck with avallabls toolas,
___ Convanisnt to handle and adjust.

___Right size for the number of oocupants, thalr gsar, and ths functions
" to be performed in tha tent.

___Protects stowed squipment from damags by ths anvironment.
__ FEesy to mantain and ksap clean,
__ hdaquate ventilatlon, avan In rainy weather,

___ Tent 1s durebles sncugh for slx months continucus field uss.

__ IMNuminatlon is edsquaie for sctlvitles to be porfomud in the tent,
T day or night,

__ hdequate blackout provisions.

___ Affords or permits suitebls csmouflage, world-wide,
___ Tant has good military appearancs.

__ Tent 1s stable in ths wind.

__ Tent materlals do not complicate wounds.

Tsnt 1a anitabls for many uaaa.

HAVE YOU CHECKED 8 STATEMENTS AND DOUBLE-CHECKED L STATEMENTS ON THIS PAGE?
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Specific Criteria and Design Faaturse for Tents Designed for Baok-Paocking !
Listed below are a number of more epacific oriterim whloh can be applied to
tents designad tc be back-packed and used in sll olimatic ccnditions, Rsad
sech stetement and decide how nsceeeary and important that characterlstic 1s
in an 1deal beck-packed all-weather tent. Then choose the sixteen most im-
portant charsaoterietics from among thoss listed on this pags and the next
end mark sach with a check in ths spaoa provided. After you have checked 16
statemants, MAKE A SECOND CHECK OPPOSITE THE 8 MOST IMPORTANT OF THE 16
CHECKED STATEMENTS.
Tent protects ecldier againat rain,
Tant protects scldisr egelnst ground water.
. Tent protects ecldier egelinst enow.
Tent protects ecldier egainat wind,
Tent protecte soldler ageinst mosguitose and cthsr ineecta,
Tent protects soldler agsinst anakes,
Tent helpe to keep the scldier warm in the cold,
Tent helps to kaep the scldisr ccol in heat and sunshins.
Tent le compatibls with stenderd lesd-carrying equipment.
Tant providse for drying clothse insida,
Tent has two exlts,
Tent la eeey to patch end repalr,
Tent clcsures are cesy to cperete with arctlc handwear.

Tent closurea work rellably et extrems sub-sero temperatures.

Tent furnishee deairebls visual environment.

Tent is qulet.

i

Tent material is free from unplessant odere, i

|

Tent can ba srscted on &ny terrsin.

|

Tent can be srected gquickly, even in ths dark.

|

Tent has minimum mumber of etakes and ropes.

(CONTINUED ON NEXT PAGE)
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Specific Critarir (Continuasd).

Tent has maximm inside space, unobatructed by poles.
Tent can be moved from place t¢ place, fully sssembled.
ALl tent poles or frame members are etandard and maximally interchangeabls.

T s

All other tent hardwaro end parte ars atandard and interchangeabls.
All hardware, tent pege, and othar parte are "captive" to prevent loss,
Shock-cord suspenslions are used to improve the reelstance of tent to wind.

Tent hardware and parte do not become brittle, even at extrems sub-zero
tomperaturea,

If the tent has e floor, there 18 a drain or zippered openlng in tha floor.
Tent floora are waterproof ard durabls,

All tent materials are highly wetar repellent, but the walls breathe
to prevent condensatlon.

Minimim increase in weight when tant is wet.
The tent materisl ils mildew resistant.

The physlical charagteristices of the tent materiml are minimally affectad
¥ long periods of outdoor exposure,

] The welght and atrength of tant materiale are minimally affected by
proceasing, finlshing, and trestmenta.

All hardware, olosuras, and small parte are corroaslon resistant.
A1l hardwere, closuree, and' samal] parts sre lightweight,
Color inalde the tent 1s not objactionable to users. .

Tent fabrlc remaine flexible at axtreme sub-zeroc terperaturas,
Tent has no unfavorable emotlonal impact on occupants,

Tent providee for croas veniilation, when needed.

HAVE YOU DOUBLE CHECKED THE 8 MOST IMPCRTANT STATEMENTS ON PAGES L & S7?
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Liet {ar or more thinge you have 1llked bast about sach siss tent which
you have usad, Crose out elase which you have not ussd, Name tanta
if poselbla,

2 many

e

e e

-6 mans

10 mans

largsr tenta:

List two or more thinge you have disliked most shout each eize tant you
have usad. Croes out slzee which you huve not used. Name tents if
possible,

2 mant

L-56 mans

10 man:

Larger tentes

Flace a check-mark in each column for each size tent which failed to protect

you againets
{Croes out sizee you havs not used)
2 man| L-5 man 1N man larger

raln:
snowt
duste
wind:
cold:
Leatt
sunt
If any tent failed To protect In ery way, How?

How do you think the inadequacy can be remedied?

67
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L. Is a tent fly or tent linsr nseded for each sisze tent under sach of the
following conditicne? COrosa out alsee cf temte not used and conditions not
experisnced. In esch remaining space vhere you think e tent fly or liner
would be needed, wirite "Ifly" cr "liner", depending on which you consider
best for that condition end slae tent,

2pan | -6 man |

10 man | largsr
Wet-warm or hot-humid:

Desert {Hot-dry):

Temperate Summar: ,
Temparate Winter (Cold-wet)s
Arctic Summer:

Arstio Winter (Extrome cold-dry)s

€. The thrae Army tent sizea listed below et the right provide ths amount of
floor space indicated for each man end his equipment (weapon and psrsonal pesr).

Undsr eech of the conditlons listed below et the laft, do you consider the
amount of space per min for sach siss tent to be "too largs", "too muwsll", or
Yabout rightn? Cheok your answer for aech tent ussd undsr sach condition
axperisnoed.

Tent size: 2 man S ‘man 10 man

Sq. ft, of fioor
area psr man 17 22.6 20

Moo | About] Too | Jov  JiEount rl'_oo Too | Abcut [Too
muald ! right! larce | small 1right Uarge right 1large |

Wet-warm or
hot =humid

Degert
{Ho t—~dry)

Tamperate
Sunmer

Tempurate
Winter (cold-wet)

Arotlo

Swmnar
Arctic Winter

{Extrems cold-dry)

6, In your opinlon, what percentags of the floor spacs of sach of ths following
tenta shculd permlt stendirg eract?

2 man: %.
k-6 mant .
10 man: £.
Comand Poati £
Larger tente: % 68
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T. How long do you think a 2 man tent should be?

Now wide? . . How high?

8, Wers there ary problems in unpacking, erecting, striking and packing tente of
the following sises, partioularly at night, in the rsin, or st sub-ssro tesparstures?
Croes cut tent sises not ussd, List the worst problams firet. (Continue on back
1f.you nesd more mpaow.)

2 mant

L-6 mant

10 man:

Larger tenta:

9, Can you eaggeet any changes, coding aschemes or new methods which would make
it sasier to unpaak, srect, etrike, snd pack tents of the following slzee,
particularly at night, in tha rein, or at sub-serc tesperaturas?

2 mans

b~6 mani

10 man:

Laxger tentes
More sfficlant methods of erccting 1O man snd larger tenta would be particularly

useful.

10, In your opinion, should tha sise tents listed below have floors? In sach
row, answer by ciroling "Yas" or "No". Than tall why you gave that snawer,

2 manr YES NO Why?

L-6 mans YES NO Why?

10 man: YES NO Why?

Largsr tentas YES NO Why?

11. How many openings should sach alss tent have for antry and sxit?

2 many

L-6 mans

10 mant

Larger:
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12. Are tha sntry/exit openings provided in tents you have used adequate in
aize, shape, and type.of closure? Cross out tent alzes not used. If
inadequate, how are thay wnsatisfactory?

2mans__ YES NO

h;é man: YES WO

10 rant IES NO

Larger: YES NO

13. In your opinion, is mosquitc netting for tent doors and windows necessary
for comfort and health under t':¢ followlng conditions? Answer Y{aa) or l{o).

Wet-warm JDesert Temperate |Temperate |Arcticlarctic Winter
cr (Hot-dry)|Susner [Winter Summer|Extrema
hot-hunid (cold-wet) (cold-dry)
2 mant
-6 mant
10 mant

Larger tentat

14, What type{e) of closuree d¢ you think ara best for entry/exit openinge of

tante intendad for world-wide uea in each of the elzen?

2 mant

4~6 mang

10 mans

Larger tents:

15. If a tent is to bs used ae a Comuand Post, how important are lightproof
{Omit thia queetion Lf you have not had

doubls doore? Cirole cne answer.
military experience).

AIWAYS NECESSARY  USUALLY NECESSARY

70

SMETIMES NECESSARY

NEVER NECESSARY
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10
15, In your opinion, how many ventilation openings should thers be snd where
should they be looatdéd In ssch wize tent intended for world-wide use?
Number location

2 mant

L6 mant

10 man:

17. In each of the following tent sizss, what provision should be made fors
drying olothing, inetalling stoves, & othsr eseentisl functlone?

2 mant

L-6 mans

10 marni

18, What color would you prefer for the inside of esch tent? (White, pastel
colors, brown, blus, green, gold, red, black, and yellow, or other ocolor.)

2 mant

L~6 mans

10 mang

Larger:

19. Are tont.raplir kits actually avsllable in the [lald when nesded to repair
minor damage which sometimes ocoura to tantaga? {(Draw 8 oircle around your suswer.)

1ES NO DOT KNOW

20. Are presant tent repulr kits sdequate? Circle anmwer: YES NO DON'T KNOW
What sdditionsl improvemente are needed?

n
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?1. In your opinlon, should the following sise tents have a amell, light-weight,
armanantly attachsd repalr kit? Circls one anmwer in each row.
. COMMENTS

2 mant IES NO TUNCERTAIN

L+<6 many TES NO UNCERTATN

10 mant YES NO UNCERTATN

22, Check one anewer .n sach row to ind’-ate what you think 1e the best type
of support for ai . : : .
Inelds fram Cutelds frsms Pole type No diffsrence No opinion

2 man tent:
L6 mant
10 man:

¢3. In yrar opinlen, whick type of tent of ecach elze would be saslast to back-pack?
Check ors answer in each row,

. Inelly frame Cuteids frame Pole type No difference No opinion
man

L-6 mans
10 man:

Aot

2L. Ia your opinion, which type tent of each size would b) easier* to unpack,
eract, »t.ike, ¢.d pack? Check one anewer in sech row,
Ineids frams Outelds frame Pols type No diffarencs No opinion

2 san:

L6 many
10 rant - ——
Larger teniet -

25. Tents are sommonly used for mpecific purpoees such as those limtad at the left.
Add any other apecific uese and then check your oplnicn of the best type of tant
npport for esch purpose:

Inside frams Outeide framm Pols type No difference No opinion
Slseping:

Covmand pofts -
Communicationst - -
Storage: . —
Cookings
Eating:

12
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26. List any waya (not previously mentiored} in which you think the size tents
vhich you have used oculd be improved. Contimue on back if you need more space.

2 man: Used Not nsed. _

L4 -6 man: Used Not used.

10 mang Used Not used,.

" 713
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27. What do you think is the best shape {or g3 :

2 man tent? ' 5
u-smnwm_” 4 3 4

R

10 man temt?

28, Man-transportable tents of the sises 1igted delow are needed for use under all
conditions of climate and terrain. In your opinion, what would be the best material
for each size? DBe as specific as possible., | ' '

2 mang

li~6 mans

10 man:

29. In your opinion, what would be ‘l'-h. l:.ll‘l foor material for tents of each of
the following sizes? (Answer "None" for any #ise which should not have a floor.)
. E) '

2 mans

. T

li-6 man:

10 mang

Larger:

30. Whieh mlfarhl (wood, steel, plastic, aluminum, or other) do you think would
be the best for tent pegs for use with the following sises of man-transportable
tents? : _ ;

2 man tent:

-6 mans --

10 mans

Which material would be best for pegs to use with larger tents?

-

31. In your opinion, what is the best -ﬂud for ittlchins a tent to anchors?

2 man?

4-6 mans -

10 mans

Larger tentss {74




