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U. S. ARMY GENERAL EQUIPMENT TEST ACTIVITY
FORT LEE, VIRGINIA

USATECOM 8-6-6415-01

Final Report of
Engineering Test of
Jungle Hat with Headnet

Conducted at Fort Lee, Virginia
June 1968
Abstract

An Engineering Test of a Jungle Hat with Headnet was conducted {rom
10 December 1967 through 23 May 1968, to determine the technical per-
formance and safety characteristics of the test item as described in the
SDR and as indicated by the particular design and to determine the technical
and maintenance suitability of the Jungle Hat with Headnet for Service
Testing.

It was concluded that the Jungle Hat with Headnet is suitable for
Service Testing.

It was recommended that the hats be marked '""for hand laundering
only',
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k ! { The U. S. Army General Equipment Test Aclivity (USAGETA) was
P responsible for preparing the test plan, executing the test, and preparing

the test report.

g This test was conducted under the authority of the following: Letter,

) AMSTE-BC, Headquarters, USATECOM, 20 October 1967, subject: "Test
Directive, Engineering and Service Tecst of Hat and Insect Net, USATECCM
Project No. 8-6-6415-01/02."
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SECTION 1. INTRODUCTION

1.1 BACKGOUND

Based on evaluations of three (3) hat and headnet designs during
1966, the Army Concept Team in Vietnam recommended that the selected
hat design be procured for general issuc to U. S. Army Forces in the
Republic of Vietnam. DA approved the recommeadation and directed that
tests be conducted to provide information cn the acceptability of the hat
for Army wide use as a Tropical Combat Hat. The selected hat with insect
net was type classified as Standard A with a limited basis of issue in
Sentember 1967, An Engineering Test by USAGETA and a concurrent
Service Test by USA Tropic Test Center (USATTC) were directed by USA
Test and Evaluation Command (USATECOM) in October 1967.

1.2 DESCRIPTION OF MATERIE'

a. The hat has a low, flat-top crown and a 2 1/2-inch semi-rigid,
quilted, full brim. It is made of Quarpel treated 4.8 - 5. 8 ounces per
yard cotton warp and nylon filling oxford cloth, OG 107. A 3/4-inch nylon
webbing is bartacked around the lower outside crown to provide slots for
the insertion of camouflage materials. The hat has a nylon lace chin
strap with leather slide keeper and four 1/2-inch screened eyelets on the
sides of the crown for ventilation. The hat is provided in sizes 6 3/8 to
7 7/8 and is sized to provide a loose fit. It weighs approximately 4 ounces
witi. the net.

b. The headnet is of tubular configuration with an elastic band at
each end of the tube and two (2) elastic loops sewn to the bottom end. It
is made of 0.5 ounces per yard nylon tricot, dark green shade 323.

Since the net is separate from the hat, it may be carried in a pocket or
pack or worn rolled on the hat crown when not in use. The nct is worn
with the top eiastic band around the base cf the crown of the hat, the net
dr ped over the brim of the hat, and the two (2) elastic loops hooked over
breast pocket buttons on the shirt.

1.3 TEST OBRJECTIVES

To determine the technical performance and safety characteristics of
the Jungle Hat with Headnet as described in the SDR and as indicai *d by the
particular design and to determine the technical and maintenance suitability
of the test item for Service Testing.
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1.4 SUMMARY OF RESULTS

The jungle hat with headnet met all the requirements of the SDR
except:

a. The hat aesign did not comply with the SDR in the foliowing ways
{(a shortcoming):

(1) The hat was not provided with a built-in detachable headnet.
{The headnet 15 separate.)

{2) The hat cid not have a design concept i \catified as the "Classic
Cavalry -- Indian Wars.'" (The hat was low with a flat crown.)

(3) The hat was not provided with a rigid crown. (The crown was
soft and without a groove. )

(4) The hat did not have three (3) grommmets, no larger than 3/8-
inch diameter, on each side of the crown. (The hat had twe 1/2-inch grommets

on each side of crown. )

(5) The chin strap keeper was not black and might nct be fungus
resistant. (The keeper was brown leather.)

b. Water repellency of the hat was not durabie to more than three {3)
machine launderings, a shortcoming.

I.5 CONCLUSIONS

It is conclu“ed that the Jungle hat with headnet s suitable for Service
Testing.

l.o RECOMMENDATIONS

It is recommended that the hats be marked 1or hand laundering »nly’.
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SECTION 2. DETAILS OF TEST

2.1 INTRGDUCTION

The subtests that {ollow were designed to provide laboratory evalua-
tions of the pertinent technical characteristics of the jungle hat and headnet
to supplement the concurrent service test being conducted by USATTC,

2.2 INSPECTION AMNT IDENTIFICATION

2.2.1 Objec.ives

To code mark each i: liviriual test item for identification through-
out the test, to assure “hat no defective item was utilized in testing, and to
compare the test item with the design characteristics in the SDR.

2.2.2 Criteria

a. Each individual test item that was subjected t testing was to
be identified throughout testing.

b. Test items with ap.arent defects were not subjected to testing.

c¢. The hat with headnet should be designed as described in the SDR.

2.%.3  Metknd

Ea. 1 of the 59 test hats and headnets was inspacted for defects in
materia’s and workmanship. The hats were indelibly marked with con-
secutivi nurbers for identification. Deviations in design from the SDR
were observed and recorded.

2. 2.4 Results

Close visuel inspection of the 50 hats and nets revealed no defects
in materials or workmanship that would invalidate test results; however, a
color shade variation in the keadnet wa: noted. The following deviations
from the SDR were recorded:

a. The hat is not provided with a build-in detachable headnet.
{The Leadnet is separate.)




b. The hat does not have a design concept identified as the '"Classic
Cavalry -- Indian Wars. " (The hat is low with a {lat crown.)

c. The hat is not provided with a rigid crown. (The crown is soft
and without a groove. )

d. The hat does not have three (3} grommets, no larger than 3/8-
inch diameter, on each side of crown. (The hat has two 1/2-inch grommets
on each side of crown. )

2.2.53 é_na.lxsis

In spite ~f five deviations from the SDR, the test hat design was
selected by U. S. Army in the Republic of Vietnam. The hat with net is
considered to have met the criteria satisfactorily.

2.3 SIZING AND FITTING
2.3.1 Objective

To determine the sizing and fitting characteristics of the new hats.
2.3.2 Criteria ‘

The jungle hat shouid have a tariff of sizes that will allow a satis-
factory fit of all military personnel who have been satisfactorily fitted with

the standard utility cap.

2.3.3 Method

Each of the %0 new hats was m~asured for inside circumference at
the band. These measurements were compared with the table of sizes and
measurements provided by the developer and with the standard table of
sizes and measurements from TM 700-8400-1. Test data and comparative
analyses were used as a basis for judgment as to the suitability of the item
for sizing and fitting characteristics for the concurrent service test con-
ducted by USATTC, Panama, Canal Zone (C. Z.).

2.3.4 Results
The results of inside circumference measurements are compared
in Table I. with the table of sizes and measurements provided by the

developer for the test item, the table of sizes and measurements indicated
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by the developer as applicable to the standard utility cap, and the standard

table of sizes and measurements presented in * M 700-8400-~1, Fitting of
Uniform.,

l . 2.3.5 Analysis

The cornparisons (Table I) showed that the jungle hat was made

approximately one size (3/8-inch) larger in circumference than the standard

i service cap, to allow for shrinkage and a loose fit. Eight of the nine size

L comparisons verified this fact. Also, the jungle hat was found comparable
in circumference to the standard utility cap to provide approximately the

? same or a slightly looser fit in the same sizes. Results indicated that the
- tariff of sizes available should allow a satisfactory fit of all military
personnel who have been satisfactorily fitted in the standard utility cap.

2.4 COLORFASTNESS

;‘ 2.4.1 Objective

To determine the colorfastness properties of the compcnents of
the jungle hat.

R T
' '

2.4.2 Criteria

s . aecnen )
N

SDR Paragraph 3i, ""The hat should have a useful service life of at
least one year under tropical conditions - - -."

2.4.3 Method

! Utilizing Federal Specification CCC-T-191b, components of the
' “hat and net were tested for colorfastness properties as follows:

e

a. Crocking: Method 5650
b. Perspiration: Method 5680

c. Laundering: Method 5610. 1
2.4.4 Results

Materials in the hats were found '""excellent' for colorfastness to
perspiration, ''good' for dry crocking, 'fair' for wei crocking, and ''good"
for colorfastness to laundering. Bec=use of a laboratory equipment failure,
colorfastness to light had not been tested in the engineering test.

¢ Gl




TABLE T

COMFARISONS OF HAT SIZES

D!MENSIONS SIZE PREDICTION CHARTS FIND!NGS
HEAD STANDARD GTILITY JUNGLE JUNGLE [COMPARABLE | COMPARABLE
CIRCUM- CAP CAP HAT HAT STANDARD UTILITY
FERENCE SIZE SIZE SIZE CIRCUM. SIZE CAP
(INCHES) |(TM700—  |uNDICATED BY|(DEVELOPER) | MEASURE- | BASED ON SIZE
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BY SIZES)
7, 3
2430 178 T/e
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W a3y &7 | 7 Ya 7 Ya (7%e) (7 Ya)
5 7Y 7 Ve (7 Ya) (7 Ve)
= \ 1
3 223/4 774 ' 778
z 778
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W o3| T8 7 7 (7 78) (7))
g 7
o 6 78 (7) (6 /8)
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Analysis

Colorfastness results obtained indicated that the color could be
expected to last at least one year. Though colorfastness to light had not
been tested, an engineering judgment based on the likely assurnption that
the materials were dyed with light-fast vat dyes, allows the conclusion
that the criterion was met to a satisfactory degree.

2.5 SHRINKAGE
2.5.1 Objective

To determine the rates of shrinkage of the jungle hat when it is
hand washed and when it is machine washed.

2.5.2 Criteria

SDR paragraph 3i, "~--should be capable of being hygienically
cleaned~--."

2.5.3  Method
Two separate shrinkage tests were conducted:

a. Five marked and measured hats and headnets were subjected to
a series of hand launderings in water with detergent at 120° F. without
wear. After each laundering the hats were rinsed, air dried, and measured
for inside circumference at the band. Also, the headnets were inspected
for damage. Wasliings were terminated after twelve (12) since the hats
showed no further shrinkage.

b. Five marked and measured hats were subjected to a series of
machine washings without wear utilizing Formula E. TM 10-354. After
each laundering, the hats were tumbled dried at 160° F. and measured
for inside circumference at the band. Washings were terminated after’
five (5) since the hats showed no further shrinkage.

?

o

[#3

.4 Results

The results of inside circumference measurements are presented
graphically in Figure 1 and as percent shrinkage in Figure 2. No defects
were found in visual inspections of the headnets after launderings.
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2.5.5 Analxsis

The data ana mathematical analyses compiled on Figures 1 and 2
showed that the jungle hats shrank approximately 2%, one full size (3/8-
inch), the first time they were laundered by either the hand or machine
method. On these unworn hats, shrinkage progressed to a maximum of
approximately three (3) percent (2/3-inch). Normally, the stresses of
wear would be expected to limit shrinkage during field use, resulting in
a practical end-use shrinkage of approximately 2. 5% or one and one-
half sizes maximum. The preceding paragraph 2.3.5 points out that the
hats were fabricated approximately one size larger than standard to allow
for shrinkage. It can be concluded that the jungle hats conformed closely
to standard cap sizes and measurements cnce they had been laundered.
They can be considered satisfactory for shrinkage characteristics. It
skould be noted that the shrinkage produced by lanndering did not
occur as a result of only wetting, as would occur in rainfall, because the
hat was made of water rep llent treated fabric. The jungle hats and
headiiets were found satisfactory for cleaning hygienically.

2.6 MAINTENANCE
2.6.1 Objective
To determine the maintenance characteristics of the jungle hat.

2.6.2 Criteria

a. SDR paragraph 3d, "- - - readily returnable to a smart military

appearance - - -

b. SDR paragraph 3i, ''- - - should be capable of being
hygicnically cleaned - - -."

c. SDR paragraph 6, '""Maintenance Concept: No maintenance is

anticipated other than the normal user care and cleaning, and first echelon

repair of minor rips or tears.’
2.6.3 Method
During shrinkage tests (Par. 2.5), the hats were purposely

smeared with silty soil, clay soil, and dirty lubricating oil to test for
removal of these materials during launderings. Also, after each
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: laundering, each hat was checked for general appearance and shaping char-
acteristics. A minor failure, that occurred during laundering, was

< repaired with needle and thread to evaluate first echelon maintenance
{ characteristics.
J
g‘ 2.6.4 Results {

Silty and clay soils were completely removed by laundering. Dirty
5“ lubricating oil stains were not completely removed by one laundering.
t Except for a slight puckering on the quilted brim, and a slightly less stiff 1
"banfl'', the laundered hats were found equal to the new hats in general
;‘ appearance and shaping characteristics. A one-inch failure in the crown
- fabric that occurred alony o scam of one hat was easily repaired with ‘
needle and thread. The repair endured two additional machine launderings.

2.6.5 Analxaia

to maintenance.

i' The jungle hats satisfactorily met the SDR requirements relative
5 2.7 STRENGTH AND ABRASION RESISTANCE

2.7.1 Objective

To determine the strength and abrasion characteristics of the
base components and junctures of the jungle hat.

e g

2.7.2 Criteria

é SDR paragraph 3i, "The hat should have a useful service life of at
least ~ne year under tropical conditions - - -."

| 2.7.3  Method

Laboratory tests were conducted in accordance with Federal
} Specification CCC-T-191b on fabric, tape, lace and seams as follows:

a. Strength, breaking: Methods 5100, and 41C8 as =»plicable.

b. Abrasion resistance, Taber: Method 5306 (applicable to fabrics

only).




2.7. 4

Table II.

2.7.5

Results

Results of laboratory strength and abrasion tests are presented in

Analxlis

Because samples of component materials were tco small to allow
compliance with all the standard methods cited for breaking strength tests,

modified methodology was used.

the hat.

remained intact.

For example, the sample used in testing
of seams consisted of the hat itself rather than samples of fabric cut from
The seam tested was centered between thes jawe and the hat

The results obtained showed that the hat materials and
construction were sufficiently sturdy to permit an engineering judgment that the

hats should last at least one year in use. Abrasion resistance of 1990 cycles,

compared favorably with results previously obtained on 8.5 0z. Cotton

Sateen, standard field uniform material, of i29C cycles,

were judged satisfactory for strength and abrasion resistance.

TABLE 1I

LABORATORY TEST RESULTS, STRENMGTH AND ABRASION

Cverall, the hats

No., of Results

Component Type Test Method Testsli Minimum Maximum Average
Crown Fabric|Brk Str (wr)| 5100 2 85 1b 160 1b 12.8 1b
Crown Fabric|{Brk Str 5100 ! a 4} 9C it 15C 1b 120.0 1b

(£111) | i

Chin Strap |Brk Str (wp)| 4108 8 r 185 ib 195 1b i81.,1 1b
Camouflage |Brk Str (wp)| 41C8 8 £70 1k 650 1b 596.9 1b

Tape i
Back Seam Brk Str 5110.90 6 76 b 123 1b 95.3 1b
(ve.tical) (modified)
Top Seam Brk Str 5110.1 9 73 1b 155 1ib 106.5 1b
{crown) (modified)
Crown Fabric|Abrasion 5306 (¥ in 3 B1770 cycles|2370 cyclee}1990.0 cycles

hole)
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2.8 WATER REPELT.ENCY
2.8.1 Objective

To determine the efficiency and durability of the water repellency
of the hat fabric.

2.8.2 Criteria

SDR paragraph 3a, '- - - to develop a new - - - water repellent
hat - - -, 1

2.8.3 Method

Utilizing the funnel and ratings of Federal Specification CCC-T-~191b,
Method 5526, water resistance of the crown fabric was determined on the
five hats new and after each hand and machine laundering conducted in the
shrinkage test (Par. 2.5).

2.8.4 Results

The results of spray tests are presented in Figure 3.
«.8.5 Analysis

The water repellency of the hats was good before and after the first
laundering. Subsequently the repellent finish satisfactorily endured twelve
hand launderings but only three machine launderings. During a year of field
use the required number and types of launderings would be uncertain, but
water repellency characteristics might prove unsuitable if the hats were
machine laundered. When the hats were only hand laundered, water
repellency would most likely prove entirely =satisfactory for a year. Water
repellency test results indicated that the hats sould be marked '"Jor hand
laundering only'.

2.9 WEIGHT
2.9.1 Qtlg'ective

To determine the weight o. the jungle hat with headnet.
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P 2.9.2 Criteria

SDR paragraph 3d: '"- - - its total weight should not exceed 12
{ ounces. '

3', 2.9.3 Method

Forty-tour (44) of the hats with headnets were weighed on a
precision balance to the nearest 0.1 gram.

T
A ’ 2.9.4  Results
1‘ Weights of hats with nets are presented in Figure 4.
% 2,9.5 Analysis

The weight of the jungle hat with heaanet averaged only 3. 4 ounces.
{' Since this is approximately one-fourth of the SDR maximum of 12. 0 ounces,
the hat rnet the criterior for weight.
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APPENDIX 1II. MAINTENANCE EVALUATION

A first echelon repair was performed satisfactorily with sewing kit
by hand sewing. Hand laundering was also satisfactorily conducted. It
was concluded that the hats with headnet would require minimal main-
tenance and no special tools or equipment.
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APPENDIX IV. REFERENCES

CDOG, 139 (B) d (3) 1 - Hat, Jungle w/Headnet.
SDR, Hat, Jungle with Headnet.

Test Directive, Engineering and Service Test of Hat and Insect Net,
dated 20 October 1967.

AMCTC Item 5597, Meeting 10-67, 7 September 1967, Type Classifi-
cation of subject item as Standard A with a restricted BOI "1 per indiv

assgd to SE Asia."

Army Concept Team in Vietnam Final Report of Tropic Combat Hats
(ACL 84/67).

Letter, AMXRE-COP, Natick Laboratories, 29 August 1967, subject:
ET/ST of Hat, Jungle with Headnet.

Plans of Test, USATECOM Project No. 8-6-6415-01/02.
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