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

* USATECOM 8-6-6415-01

Final ReporE of
Engineering Test of

Jungle Hat with Headnet

Conducted at Fort Lee, Virginia

1 June 1968

Abstract

An Engineering Test of a Jungle Hat with Headnet was conducted from
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

I Testing.

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

It was recommended that the hats be marked "for hand laundering
SIonly''".

I

'I



mczvxmg PAhGK M.4--M~T rrU

FOREWORD

rhe U. S. Army General Equipment Test Activity (USAGETA) was
responsible for preparing the test plan, executing the test, and preparing
the test report.

This test was conducted under the authority of the following: Letter,
* AMSTE-BC, Headquarters, USATECOM, 20 October 1967, subject: "Test

- Directive, Engineering and Service Test of Hat and Incet Nct, USATECCiId
Project No. 8-6-6415-01/02.
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SECTION 1. INTRODUCTION

1. 1 BACKGOUND

Bascd 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 issue- to U. S. Army Forces in the

Republic of Vietnam. DA approved the recommeadation and directed that
tests be conducted to provide information on 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
S,-ntember 196. An ZEngineering Test by USAGETA and a conuurrent

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 T

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
wit:. the net.

b. The headnet is of tubular configuration with an elastic band at
each end of the Lube 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 net is worn
with the top eiastic band around the base of the crown of the hat, the net
dr ?ed over the brim of the hat, and the two (2) elastic loops hooked over
breast pocket buttons on the shirt.

1. 3 TEST OBJECTIVES

To determine the technical performance and safety characteristics of
the J.ingle Hat with Headnet as described in the SDR and as indica' -d by the

particular design and to determine the technical and maintenance ýuitability
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):

(I) The hat was not provided with a built-in detachable heacnet.

(The headnet is separate.)

(2) The hat did not have a design concept ;K1,tified 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) grorn-nets, no larger thar 3/8-
inch diameter, on each side of the crown. (The hat had two 1/2-inch grommets

on each side of crown.

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

V

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

1. 5 CONCLUSIONS

It is concluded that thl, jungle hat with huadnet is suitable for Service
Testing.

1. o RECOMIMENDATIONS

It is recommended that the hats be marked 'ior hand laundering niv".
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SECTION 2. DETAILS OF TEST

2. 1 INTRODUCTION

The subtests that follow 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 AT, T IDENTIFICATION

2. 2. 1 Objec.Aves

To code mark each iL ,iviriual test item for identification through-
out the test, to assure ",at no defective item was utilized in testing, and to

compare the test itemr vith 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 apo-arent defects were not subjected to testing.

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

2. '. 3 Me hr--d

Ea. i of the 50 test hats and headnets was inspected for defects in

materials and workmanship. The hats were indelibly marked with con-
secutiv; nurmbers for identification. Deviations in design from the SDR
were observed and recorded.

Z 2..4 Results

Close visual 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 -.eadnet wa-, noted. The following deviations

from the SDR were recorded:

a. The hat is not provided with a build-in detachable headnet.

(The headnet is separate.)

3



I
b. The hat does not have a design concept identified as the 'Classic 5

Cavalry -- Indian Wars. " (The hat is low with a flat crown. I

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. 5 Analysis

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 -nd fitting characteristics of the new hats.

2. 3. 2 Criteria

The jungle hat should have a tariff of sizes that will allow a satis-
factory fit of all military personnel who have been satiRfactorily 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 LTSATTC, 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

.4



by the developer as applicable to the standard utility cap, and the standard
table of sizes and measurements presented in TM 700-8400-1, Fitting of
Uniform,

2. 3. 5 Analysis

The comparisons (Table I) showed that the jungle hat was made
approximately one size (3/8-inch) larger in circumference than the standard
service cap, to allow for shrinkage and a loose fit. Eight of the nine size
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 comp:nents of
the jungle hat.

2.4. 2 Criteria

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:

a. Crocking: Method 5650

b. Perspiration: Method 5680

c. Laundering: Method 5610. 1

Z. 4.4 Results

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

f 5
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TAILE I I
COMPARISONS OF HAT SIZES;

DIMENSIONS SIZE PREDICTION CHARTS FINDI NGS
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24/ 767/ 34 BY SIZES )
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(7 /e)e
23/ 72 1/ /

73/ 7 3/8 (73/9) (7%

23Vsa 75/8 7' '/ 7 1/4 (T 3/8) (7 ý4)

T '/4,, 7 Ye 7' ý4, '

z 7 _/8

S22 7 V8 7 (7' •') .(7

0 !

6 6 5/8 (63/4) (6 '4)"'65/s 6 ý2/ (65/8,) (6 5/6)
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2.4. 5 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 assumption that

f 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 1200 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. Was:iings 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 1600 F. and measured
for inside circumference at the band. Washings were terminated after-
five (5) since the hats showed no further shrinkage.

2.5.4 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.

7
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2. 5. 5 Analysis

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 once they had been laundered,
They can be considered satisfactory for shrinkage characteristics. It
should be noted that the shrinkag, prod-aced by lauindering _'id not
occur as a result of only wetting, as would occur in rainfall, because the
hat was made of water re- Rlent treated fabric. The jungle hats and
headi.ets were found satisfactory for cleaning hygienically.

2. 6 MAINTENANCE

2. 6. 1 Objective -I

To determine the maintenance characteristics of the jungle hat.

2. 6.2 Criteria

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

b. SDR paragraph 3i, "- - - should be capable of being
hygic•ically 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

(110 7:I



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.

2. 6.4 Results

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

L 2.6. 5 Analysis

The jungle hats satisfactorily met the SDR requirements relative
to maintenance.

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.

2. 7. 2 Criteria

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. Strcngth, breaking: Methods 5100, and 41C8 as --"plicable.

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

ftI
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2.7.4 Results

Results of laboratory strength and abrasion tests are presented inTable II.

2. 7. 5 Analysis

Because samples of component materials were too small to allow
compliance with all the standard methods cited for breaking strength tests,
modified methodology was used. For example, the sample used in testing
of seams consisted of the hat itself rather than samples of fabric cut from
the hat. The seam tested was centered between th, jaws and the hat
remained intact. 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 oz. Cotton
Sateen, standard field uniform material, of i29C cycles. Overall, the hats
were judged satisfactory for strength and abrasion resistance.

TABLE II

LABORATORY TEST RESULTS, STRENGTH AND ABRASION

No. of_ Results _

Coiponent Type Test Method Tests Minimum Maximum Averasp

Crown Fabric Brk Str (wi.) 5100 2 85 lb 160 lb 112.8 lb
Crown Fabric Brk Str 5100 4 1 90 150 lb 120.0 lb

(fill) i ,
Chin Strap Brk Str (wp) 4108 8 165 ib 195 lb 181.1 lb
Camouflage Brk Str (wp) 4108 8 L70 ILb 650 lb 596.9 lb

Tape
Back Seam Brk Str 5110.0 6 74 lb 123 lb 95.3 lb
(vcrtical) (modified) ! .
Top Seam Brk Str 5110.1 9 73 lb 155 lb 106.5 lb
(crown) (modified)
Crown Fabric Abrasion 5306 (1 in 3 1770 cycles 2370 cycle@ 1990.0 cycles

hole)

2 I
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"- 2.8 WATER REPELTENCY

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---."

12.8. 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

j 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
I 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
vwater 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
rep-llency test results indicated that the hats soul d be mar'ýed ''or hand
laundering only".

2.9 WEIGHT

2. 9. 1 Objective

To determine the weight o. tWe jungle hat with hcadnet.

I
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2.9. 2 Criteria

SDR paragraph 3d: "- - - its total weight should not exceed 12

ounces."

2. 9. 3 Method

Forty-iour (44) of the hats with headnets were weighed on a
precision balance to the nearest 0. 1 gram.

1.

-. 9.4 Results

Weights of hats with nets are presented in Figure 4.

2. 9. 5 Analysis

The weight of the jungle hat with headinet averaged only 3. 4 ounces.
Since this is approximately one-fourth of the SDR maximum of 12. 0 ounzes,
the hat met the criterion for weight.

115
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Xz96.7gm (3.41 oz.)

0 to-0

'U3

so too Ito
WEIGHT IN GRAMS

3.17 3.52 3.? 51

WEIGHT IN OUNCES:i I
SUMMARY OF WEIGHING RESULTS (44 HATS AND NETS)

Figure 4
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II APPENDIX III. MAINTENANCE EVALUATION

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

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

. 2. SDR, Hat, Jungle with Headnet.

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

4. 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."

5. Army Concept Team in Vietnam Final Report of Tropic Combat Hats
11 (A-L 84/67).

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

S 7. Plans of Test, USATECOM Project No. 8-6-6415-01/02.

4[

ii
I+
I

1iI



XT
a++ + + +. ,..,,. *!

I3t
IHA

1~ 4

H11 1111
I - ----..---'""------"-"

IIi i E= ,

,;)+ , i~ •• I

1 1.!+:.1 ,/1

,I ,',i 'I. ;Jfi~!+,,h

w!o, :110

I :;~! jfi

LI ,

1 iN " It

t' i r I f-,

i , , I ,,
A . ''r II • lIJ fil :1

L _ _ _ . . .. • . + + • . z , +w ÷ . . -.- • ,+ .. - - . - - - " . .



UNCLASSIk T ___

Secunty Classificaion

DOCUMENT CONTROL DATA.- R&D
(Secuntfy c€lameilaflcat, of t(t,e body 0f abstract end -nde@An~l Ano<-Ietolt Uef be e stered ýhron ,he ,..•-/I fi t .p c f Iee.,,fedl

I ORIGINATIN G ACTIVITY (Carpoatet e*.that) 1?4 "IEPO01 1 • T•1Y C LA'IS•F*CAT.ON

Department of the Army Unclaisified
U. S. Army Gneral Equipme.nt Test Activity 2b G6OUP

Fort Lee, Virginia 23801 !
I REPORT TITLE

Engineering Test of Jungle Hit With Headnet

"4 DESCRIPTIVE NO-ES (Typ• of moporf and ,ncIw#- date.)

Final Report
S AuTNOR(S) (Laset nme. fenrt ,n• o r. i sl)

LAUGHLIN, Robert C.

j RI•POPT DATE ¶7 TOTAL NO OF PAGWr lb NO OF mars

June 1968 3u 7
a.0 CONd.ACY O0 GIIANI 1,0 O9IGINArOw* ftl(pOSV NUMmg1bg

6b P1OJeT MO N

USATECON 8-6-6415-01 _

lc OYNEo *90tO1T NO(S) (Anr ot:,er n.bore oeot •y b. eaee ae .

d

I0 AVAIL ADILITY, LIMITATION NOTICE This document may be ful 'her distributed by any holder

only with specific prior approval of Commandinb General, U. S. Army Natick
Laboratories, Natick, Massachusetts.

It SUPPLEMENTARY NOTES IZ SPONSO .5 MILITARY ACTIVITY

I U. K. Army Natick Laboratories
None Natick, M isachusetts

is ARSTRACT

An •ngineering Test of a Jungle Hat with Haadnet was conducted from 10
December 1967 through 23 May 1968, co determifne the techriml performance and
safety characteristics of the test item as described in the SDR and as indicated
by the particular design :-nd to determine the technical and maintenance suitat lity
of the Jungle Hat with Headnrc for Service Testing.

I It was concluded that the Jungle Hat with Headnet is st,'table for Se--tce
Testing.

IIt was recomrr-ded that the hats be marked "for hand lauLdti.ing only".

I

,DD 1473 3lD

Secnt ClsefI~eto!



IUNCLA SSIFIj*' I)

Engineering 'rest
Tebt I

Personal Equipmecnt
Tropical Combat Hei
Jungle iary
Combat Htkad Gear

Military Combat Hat
Performance Test
Headnet
Insect Nct
ClothingI

INSTRUCTIONS i I - L
1. ORIGINATING ACTIVITY: Enter 'he name and adoress 10. AVAIL A-31-TTY/1,t ilITAT-ON NOTICES: Enter sny lim-
of the contrcctor, subcontractor, grantee, Departmenti of De, it.t tons on farther dissemination of the report, o~ther than those
ler~se activity or other organization (corporate Pufthor) i~s-uing intoe bysc -t lssiftcati:-a, using standard statements

the epor. Psuch as:

2a. REPORT SECURITY CLASSIFICATIWtv Enter the ovr (1 itafrdeqsesmyobincpsofhs
all security classijfication of the report. Indicate whether repor i-Quatine DDuGe a bai ois fti
"IRestric ted Data" is included. Marking is to be in accord- rpr o
ance with appropriate vecurity regulations. ( " Foreign announcement an-' dissemination of this
2b. GROUP: Automatic dov ngrading is spifd inDDD-rpr y DDC is not authorized.,"
recti.,e 5200. 10 and Armed Forces Industrial Manual. Enter (3) "U. S. Government agencies may obitain copie7 of
the group riumbe,. Also, when appiicuble, show that opticnal this r-port directly from DDC. Othe7 qualified DDC
markings have been u~ed for Group 3 and Group 4 as authoi- users shall request through
tied.

3. REPORT TITL.E. Enter the completer report title in all (4 '%. S. rrditary agencie' may obtain copies of this
capital letters. Titles in all cieses should be ..nclassified,

If ameaingul ttlecanot e seectd wthou clssiicareport directly from DDC. Other qualified users
If ameaingfl ttlecannt h seecte wihou clasifca-shall request through

tiot show title ý!aassitication in all capitals in aehsi
immediately following the title. I_______________________

4. D::'SCRIPTIVE NOTES: If ar'tropir~ate, enter thp type of I (5) "All distribution of this rt,,o~t is controlled. Qual-
report, e.g., ititerim, progress, %. ýmary, annual, o. tin.~, ified DDC users shall request !hrough
Give the inc:.sive dates when a specific repo~titng period is
covered.I

5. UTHR(S: Ete thnaie~s ofauhors) s aowr ~ If the regort has be,1 -ruished to the Oifice of TechnicalS. ATHO(S):Entr te'nae~s of uthr~s as how. o Services, Department ok Comon,ýrce, for saleý to the public, indi-or in the report. Enter loat name first name, mid,'.e initial, cate this fact and enter the price, if kniown.
If militarv, show rarik and tInarch of service. The name of I
the primcipal author 4. an absolute minimum requirement. 11, SUPPLEMIENI ARY NOTES: Use for aiddtttonicrr explanas-
6. REPORT DATE! Enter the date of the rep~ort as day, toy notes.
month, year; or mionth, year. If more than: one date appears 12. SPZ3NSOR;NG MILITARY ACI IVITY: Fitter the nameLI
on the report, usc:- ds',e of piblica.tion. the departmental project office or laboratory sponscriig (per

7~.TOTL N..~ER .ŽEPAES.'rh toal agecoit ng for) the research and d,vet (.ment. tinclude srddress.
qhould 'jAow normal pzoi-aetion procedures, i.e.. enter the 13 AlI3STRACI E-torr an abstract giving - brief and factual
number of oages. c-tntaiwng information. sumniary of 'he docuiment indicativ e of the report. even though

.maý als, a7' 'ar e~sewhe:ii.. t'he body of the technical re-7b. N13MBEfl OF REFE-?ENCES, Enter the total numter on prt, If additto,.al spa, e is required, a continuati-n.: ýeet
refere:.-. .- cited in this report. shatl be attached,
8a. CONTRACT OR GRANT NUMBER: If appropriate, enter it is highly' nesira~ii't that the abstract of classified re-
tbu -applicable number of ýhe contract or 5arant under which por's he uni la'.sifiedi. Each paragrapt. of the abstract shall
the report was w,itten, clnd with ttr. indiic-,.:to of ihe mrilitary security classification
8b, &, & 8d. PROTECT NUMBER: F!.nter he appropriat: of t ht , nf cr- tor. it. the 'taragraph, re .re. -nted ac (TS5). (5),
military department .dntification, such as prr<iect nitrnbte-, ort (Uit
subproject number, system numbe'rs, t- 1, number. etc. I merr is nio lrmttatý .i on the tength of the abstract. How-
9a. OPICINATOR'S RE.'PORT NUMBER(S). Entm. t0-P offi- "'0. i the suggest-

0 
evi~ny its from I50 to 225 words.

and controlled by thts -ritzmaling a(-tiv ity. This number must or short phrase,- th,,t :h.%racterize a report and may be useco as
be uruq'ie to *his report. titdex entries for .zita;oVing the report. Key words trrust beI
q:, OTHER REPORT NtUMBFRISl- ti the to, ort has,. been selected -o that no secruritv clas ificat or is required. Iden-
a,- signed any' !hrr report numbers (either bw- tie oigrtinat~or te-', such as caqritpmcuit model dlesignation, trade name, mili-
,r hv tsýe sponsor), al; enter 'isis number(s). ~ 'taro pole' orip nam,' f. vf-rapfhtc tocation, fnsaý t-., used a,

'Il 1-ro hto will ho f-1otoi 1',-, f an !ndir att-n of technicalII - oi~~"vPxt tc ts ri't 4 links - les and weights ast

UNCIASSIFIEDS , _W r i-y-Ci-a"",i_1 i_&___AI0


