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Authority for conducting this stt~v is oontained basically in
letter, ZNGNB, Chief of Engineers, to Commanding Officer, Engineer
R~esearch and De~peiopment Laboratories, 3 June 1948, subject: "Pat-
teins, Camouflage Clothing, Project 8-3l-02-OOAprva f i
tary Characteristics and Authorization of the Project," (P-roject
-31_o-?_Oo4 was superseded by Project B-31-02-10L4.) Copies of the

auithorizing 1 'ttor and projeot card arek includt-d in Appandix A,
Exribit 1. Specific direction regarding this phase of the project
Is contained in the following:

&. Letlvr, ENGNP, Cn1f of~ Egin-trs, to Chief, Ar.y P~eld
Forcs. l --e~mber 1950, subject: "P~rsonal Camouflage Requir-

-nts," w~th- 2 idorsenents (Appendix A, Exhibit 2).

b. L~tev,(W3C 4i21, President, Army Fivld Forces Board No.
3, hrugh~ rhief of Ariy Fie~ld Forc en, tc D),partment of the ArVy

YNcvF~t'r ic. . suliJect: "Ense'-bl-, PC'.Wet," (Appenidix A,
ExhI,.bit 'I.

~. et E .Krc- (C1531-02-CC), Cn"fo iegineera, to
Cc%,rarl-~ Offcer, EZ.DL, 3 June 1953. sabject: "Ceamouflagt Hot-

- ' ry, Rct-W-t U n
0 1
om

3
, with I inc1ost.ie (Apptndix A, Exhibit 4).

d. I rt-te-, EN'(-.tc~~) Chicif of Enginomrs, t~o
C-rn-.dinrg 0f:iciur, FiDL. 1 July 1953.. 5ubJtct; "UnIfor- s, Hot-Wet

frC> 1-- AIT(/2-0i C fEgn m to Commnand-

'hf q-;dy vasi ccrnduit.d in two parti. with the field work ac-
coimpliohed ty '&vc tret tev-%under the sttive d'recticn of John H.
Hopkins. TI.;, tenr. veec the folwn.additional

Hot-DrrPa~

eonph F. Hannigat. Special Ca.=ouflage Pro.ecta

Ant to'-t eng~iflefr.

Tohr. P,,sv, Lt, CF, -Ihe Znrzineer Sclo.

4
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.:m Albert Gaudree.ult, Technical. Photographic
Branch, MRLO photographer.

Frederick M. Kir'by, Transportation Branch,
8RDL, driver.

Six enlisted men from ERDL and Yuma Test
Station, drivers and models.

Sir Hubert Wilkins, Office, Quartermaster

4 Oen~ral, liaison and advisor.

Hot-Wet Phase

Edward J. Bierly, Concealment Section,
Camouflage Branch, ERDL, Camouflage Specialist,
assistant tlest engineer.

- - Sidney L.. Feldman, Technical Photographic
Branch, MDL, photographer.

Eight enlisted men from local conmands,
driveirs &nd models.

Sir Hubert Wilkins, Office, Quarterma.ster
General, liaison and advisor.

... The following persone visited the test team to obsorve yortions
of the s~tudy during its progress.,

Ri. T. Mathetwu, Maj, AFT' Board No. - (Detsert and Panama).

H. S. Tye, Maj, AFF Board No. 3(t'esert).

Rob .-t Woodbury, OZ-40 (Panam&).

Dwr,.ing the course of the study, liaison vas maintained betvven
the ZRDL teat team and the Quartez raater Field Test Teamn at YLL-al

Arizona, and at Fort Sherman, Canal Zone. During the hot-dry phase,
d ,,ly contact vith Dr. Goddard and Capt Reed of the Quartermaster
Teat Team was maintained through the Enginee~r Test Team Headquarters
at Ywna Test Station. While at Fort Sherman, the test team main-
tained liainon on a daily basis directly vitli Capt Reed.

3 ~In addition to the above personnel directly anga-ged in this attlay)
general support was obtained Proms YLm= Test Station and 1{eadqua re,
USARCARIS, and, in particular, from the Engineer Test Team under Mr.
Uhl and the Jungle Warfare Training Center under Lt Col Stutler.
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SllwMMAI

. t This report covers that pcrtioi of a 1953 investigation of pat-
terns, coloration, near infrared reflectance, and fluorescence to
det-riine the military advanta~es of any specific ce~muflage colors-
tion for hot-dry and hct~wet tf-rain* when applied to combat uniform
enoembles in particv'.., The report is being published at this time
as a matter of hinto:1"'al and geniral intoreat and us a result of
xecent rvinewed Intereut by the Amty in the area of protective con-
cealrnent of~ individuala The dsta and findinge contained herein to-
gether with previoue and allied work in this and other types of
world terrains and environments formed the basis for recommnendations
made in 1953 to highe-r hoce Iquarters Thcse reconv.endations have

W.
been implemented whertevt.' poa!3ibia. The work resulted from a recoin-
mendation by Amry Field Forcos Board No. 3 'hat a single hot weather
combat uniform os~ adequate to mreet the needs of the Field Army. In
1)51, a series of 3*tb.dlLs conducted locally and in thie Southwestern
United States had established ccioraticns which were recormn.ndod for
the hot-wet and hot-dr-y uniform ensembles. Theae 1951 studies and
their result, wore based upon assuffptions challenged by this Army
Field Forces Beard No. 3 action. F'~r~her, information regarding the.1 need for special cQoivat~cn-. fOT loud carrying equipment was requiri@4
to completc tho ca, oufiup- rccurwe-ndat.Ions with regard to combat
Uri Ir'ormln

The 3+tLd%- con~lettd of a fseries of live mpodel observations con-
dlcted In site-, located Ir. 'lie Southwectern T'nlted Stateb and in the
Panama Canal Zonrl, . hese ct.terva tlons compared the threshold$ of
detection and Lerela,.Ive cnsp- .. snes6 of the whole and various
individual portiocns c!' -o-.b>at unifeirm enr-blee in four primary
colorn--Khaki No I1, 'an il1, c~-n116, 01l1ve Or 'ri 107. A di
tionul Merl.*' of experlm!!ntei pnitcrned and colored Uniforms were
obokervmd in P~inimrn

The report co:icludes that-

a. There is a !stgn'fIcart. miitary advantage gained from the
use oil tan coloration in hct-dry terra'no deaert6) and from the uae

of green coloration In hot-wet tropical) areas.Ib. Light tan coloration :an exemplified by the Krs&Ri No. I
and Tan 112 colors uoed in, these testo) provides significantly
ouperior carruflage ovr reen and olive-da cos~o obtWi
f-.a to be used in desert (hict-dryl &rd semidetiert terrains.

C. Medium dsark ye~llow-green coloration (an exemplified by the
experimaental. aummer temperote color Q4 Code FAPS-1, Olive Green 107,
aind Green 116) provides significant-'y superior car~ouflage over the

.1p



tan and khaki colors for combat uniforma to be usaed in tropical
(hot-wet) terrains.

d.* The experimental nylon flock-patterned uniform w18
superior in oawuuflage effectveness to all3 others with wh1ich it
was compared in the Panama Canal Zone.

$I The superior oanwuflaga effectiveness of the Orton$ QM
Code RPS-l, over tho solid @had* colors with which i.t was compared
was sufficient to warrant its adoption as coloration for hot-vet
combat uniform ensemables.

f. If worn outside the jacket, body armor requires speciAl
colorations matching those recommended for the uniform for signi-

ficant camouf'lage effectiveness to be retained.

g. Light tan load carrying equiyment and small auilicr
vquipmont carried by the individutilf while not consp'icuous sxcgpt
at close range (under 600 yards), providc additional aouflaga
worthy of consideration for use with hot-dry uniform ensemble.

h. There is insufficient additional carmuflage gained to
warrant special coloration other than Olive Green 107 for load
carrying equipment and other small auxilinry equipmn carre by
average troops in tropical (hot-wet) terrik!Av:_

i. The burlap helmet cover In noo1rt o mtah th@ rospectivi
unifort with which worn iP eignificwit. y. ouperior to other typea
with which it was compared.

J. The Tan 112 coloration is superior to Khaki Vo. 1 in hot-
*dry terrain at ranlges over 300 yards; the a pposite is true under

300 yards, but the advsxitn~e is slight in either case.

k. Although the- spray can colorant is ou~puble of parformina
its csnrouflage mission adequately, it is wisuitabli for field us*
in itts curres'. form.

1. The use of face paint should be vigorously taught in all
units being trained for duty in heavily foliaged terrain.



TAN VERSUS GREEN COLORATION FOR COM~AT tJNIFOP3MS

IN HOT-DRY AMM HOT-WET TERRAINS

1. INTORtYZTION

1. Sujet This report covers that portion of' the invieti-
gation undo VoJaot 8-3I..O?.OO0s '"Pattorne, Cwwufagg Clothing t '
which waa conducted during 1953 in the Southwestern Milted Statoo
and the Panama Canal Zone. This study was conducted for three
purposes:

a. To determ~ine the degree of military advantag gained
from the use of specific coloration for combat clothing in hot-dry
and hot-w'et terrains,I b. :n the event that & specific color is found aignifi-
eantly superior, to deterrnino the degree of adva~ntage gained from
the use of this color ir. lieu of standard Olive Green cr other
colors for auxiliary personnel equipment.

W"c. Tc evaluate the colorationo previously recomm~ended
for hot-wet and hot-dry araa.

2. Background and Previoua lnve3LLEation. This roport covert
one phac;e of a prcJcct begun as an irowestigation of colored patterna
a&A infrared ref"Iectances to detetrmnine the caxnouflage potential of
these elements for application to the combat uniform. Conferencas
between personnel of the Corps of Engineers, QkArtermaater General,
and Amv Field Forcer, revealed a pre! Ang requ1,remnt for a determi-
nation of colora and reflactances 4'or a sorioc of now combat uniform
ensemblea and aLuxiliary personnel oquipment boing developtd by t Q
Quarternziter Corpa. Therto conferences also led to searching rV&alu.
&tionn of the r-Ont fiudamental aspects of troop oamouflago and even-
tuall- to a adt of general principlea supporttd by OAC'A una
mnl i to these principles are tva aaseumptions: first, that avon
impe!rfect concealment provides a nilitrydangedeod, na
a coloration match tc the terrain io an aid to concealment. Thaaa
assumptions and principlen remained unchallenged throughout tha sub-
sequent studlies conducted locally vith regard to coloration i'or livs
foliage terrains and, in the Southvettrn United States, with rieg-ard
to coloration for the hot-dry tterrain5. The hot-dry studies werz-
conducted in 19'-1 by a field test teamn and were designed to obtain
data upron which to bave wi optimum coloration choice for combat

1.tter, NGW,;Chl-f of Engneers, to Chie', Army Fileld Forces,
1111 Dec 1491,:0 subject: "Personial Cainouflage Pequirem'.ents" (par&-
graph 6), with 1st indorsement (ATpendix A, Fxhibit 2),



0 _i!.f~~ osemble being dveloyed by th Quremse Corps. Whl

these studies vere extensive and detail~d, they did not attempt to
prove or disprove the Lundamental assumptions which it was thought
had been firmly established by time ifd experience. However, AFF
Board No. 3 challenged these assumptions in Novem~ber 1952 by recomn-
mending that a requirement be established for a single hot weather

. . .. . .. ... uniform in lieu of' the two uniforms (hot-dry and hot-wet) -.de
development, 2 As a result of staterents by QO4O and 00: objecting
to this recommendationp a meetina was heldl at the Pentagon on 114 May
1953 under the auspices of Col W. S. Triplet, Chief, Davelopmont
Branch, R&D Division, ACofS 0-4. At this time, the views of person-
nel. of AFF Board No. 3, OWiG, and OCE were presented and an ftgree-

MIA ment was reached to pursue both the Quartermaster and Corps of Engi-
neers studies to their conclusion. As far as the Corps of Engineers
was concerned, special consideration was to be on the necessity for

~'#~ ~'.coloring load carrying equipment to match thn color of the uniforms.
Subsequent directives as Aihown in Appendix A were received from 001
as indicated, and tho procuroment of equipment tnd purconnal and
cQ-ordination with Qurtermatfter and Army Field Forcen agencies was
begun.

11. INVESTIGATION

3. Approach. The general approach consisted of traveling to
the terrain type in questioa and, by a series of observations under

~~ flfferent lighting conditions of' live models wearing uniforms and
equipment ensemblev, comparing the camouflage effectiveness providmd
by the colorations in 4uestion. To make the results as valid as
possi.ble, % variety of terrains chosen from data gatherad in 1951 *a
being representative of important terrain types throughout the world1
(Fig. 1) were ufjed as test sites. Further, the observationa were
recordedindividually, and both still and motion pictures were made
for evaluation through that detection medium mnd for illuatrative
purposes. Th- types of' observations and the emphasis uere necesaar-
ily al+-red to meet the pecuwiiar uharacter of demert versus tropical
areas.

Advantage was taken of the opportunity to extend the de,-
ert test program undertaken during 1951. Threshold visibility and
ident.fication studies were carried on in the desert., and the spray
can field colorant was testtd as a field patterning method in the
tropics. Also, i.'n Panama, experimental patterns developed earlier

2J1. ~were t .ested and compared in effectivoness to colid sha~ov. Finally)

A- uCG 21,Pr - Aruny Field Forces Bloard No. .1,
through Chief of Army Field Forcea, to Department of the Army,
26 Noemer192 subject., "Ensernblij, Hot-Wet"t (Appw~dix A,
Exhibit 3).
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the infrared reommendations previously made were checkedi with in.
frared film and with a sniperseope.

Te';=ke the findings of these stxAiea avaJlable at thle
earliest possible date) axnaary reports were written Imme-Aiatoy
following each phass and fomwrded to the Mitt of Enjinsurs for
action. Theme roports are contained in the followingi

a. Letter, T!XORD Mo 8-31-02-004) !ML9 to Chief of Eni
neers, 19 Nov 1953, subJeot: "Report, Conclusions, =nd Recoranerds-
tioris "an Versus Green Coloration for Hot-Dry Combat Unlforms."'

b. Letter, TECRD MC 3-3lU.C2.Qoo4 UDLI to Chief of Engi-
n~eers, '18 Tan 19511, nut~,ect,, "Report, Contlution% , and Rocnenda.
tionck of Orren Vpr,%ui T,&n Ooloration for Hot-Wet Combat Uniforma."

~4. Ealmet Sirae th end item of this study consiests of
specif.4cations ai colcr, rieflectance, and pattern, all equipmnent
used is considere d to be s'.ipporting-type equipmenrt.~ For clarity,
however,. the equipment, ured is listed in three categories:

a. Tr oprt. The transport used in the deaert con..
siated of o~ne .tntioni wagon frcm RDL and one 1/4-ton truck tud two
J/4 -ton tritcho f Yo- Yxtr T-st Stati'. -In. Panm one 1/4-ton tru.ok
aind one 3/4 -tntukoti~ hrough local command ere used.

b. 0inrlSpor qinst General support equipraisnt
consisted of'r~r~c g~lr, aniperscopes, photographic equipiwat,
anid suppliec.

Q. 7ent 1tnrom. Teit itc'na to be ebamrvisd conas-at-4 of~
combat uifom~ ln colr or(, n plitd by the Qk~rterustar Coryp
togthther with iopd carrying equipment, body armor, and hel-met covera
in siilar co~or z a., s!-cvn in TaUe 1.

'Tal 1 h I . -Te'it Itmr-a Observed

Green 116 Tan =.,12 Olive Grei 101k r'

(In form 4 14 4 1 4 1 U 1.
4tond carryinp.

equpm~'~ 2 2 2 4
Buxrlap helnP't ccv- r 4 4 L ~ 4 1 1
Body srmor 0 0 2 0 2 2 0 0

K#ey: D -deaert J -jungle
*In~cluded suspenders, nombat pack, cantesn and cover, cartri4:0
belt, ba-ndoleer, ent~renching tool and cover, and first aid rocket
&nd cafie. (Items uoed in deeert field colored. Iterna used in
Pann prpcolorod by Quwrternaster.)



In addition to the items listed above, in Pwaam
eight experimental patterned uniforms, one experimental foliage
green uniform coded RPS-1, five controlled infrared rei'leatunt
uniforms, four cloth patterned helmet covers inclding MarinQ Corps

4. it~fld~'4 two Olive Otonf 107 ulsoping bags) two two-mns tents, and
Sesriv-n of colored cloth samples were used in the tests and

obvervatiofle.

A complete liating of items of equipment used in both the
dzteert and Panama is contained in Appendix B.

5. Itinerary. The studies were oraucted in the field;
therefore the following itinerary of act'vitl.es with i-eference to
Figs. 2 Through 14 will provide some idea of the scope of the>f~k ~activity:

a. 14 May 1953 -ACofS G-4 conference with AFF, 044G,
and OCE.

b. 3 Jane 1953 -OCE directive to conduct the tet3st.

41,c. 3 to 27 June 1953 P reparation (test plwi, person-

d, 26,- June to 1 July 1953 -Travel to Yuma Test Station,
YumnA, Arizona.

e. 1 to ' Jly 1953 - Preparation of equipment, obtain-
1ni r4;raa portaton, checking tesT. procedures, training of team.

f. -9 tc UI July 1093 -. ravml to Dalin, Now Mexico,

9, 11 to 14 July 1953 -Atr and ground reconnaissance of
area to Looa t~e fite.

h. 14 to 19 July 1953 -Terting at Rio Puerco Sita north
of f11hwav 66 10 rriles9 weqt of Albuquerque, New Mexico.

i. 19 to 21 July 1953 - Travel f'rom Albuquerque to
Marble Canyon areit, Flijght to Yuma Toot Statlon to report progrse)
foleox~ mrilted mrn'c pay, and conversa with W Text To..

tit 21 to 24 Ju-ly 1953 - Air and ground reconnaissance of
11arb~lte Canyon area and Monument Valley.

k. ?,4 to 28 July 1953 - Testing at Marble Canyon Site,
5 mile-1s oouth of Navajo Bridge acroan the Colorado River, on vast
aide of' 11ighway 89, in Northorn Arirona. Ground reconnaissance ci'
Novad and CilAlo rn Ia.

W~Pd1;



~ V0'1. 29 to 30 JulY 1953 - Team travtl x Ywa Test Station.

m~ 30 N4l to 3 Alwat 1953- Lito4.uo withi qw.trueri~

n. 3 to 5 Aw~gat 1953 rv1oLao t or .

0. 5 to 10 Augi.tt 1953 -Testing at Roibs-nd Site on
Riamond Dry Lake) 4~ fiales oo nat of Rtoewiond, Clifaornia.

*p. 10 to 11 kau~xit 1953 -Travtl to Wes tor1and;
California,

q, 11 to 13 Auguet 1953 - Tenting at Westmrland Site,
12 miles north of Westmorland, California1 i fiie -a' of Hlighwey S9,

r, 13 August 1953 -Travel to Yuzu. Test Station,

8. 14 August 1953 - Iuxn-SA of equi1pment and reeas of'

personnel. Preparation of Yumna Tes~t Station reporte

t. 14 to 15 August 19,) 3 -Travd to ftrt Belvoir,
Virginia.

u. 15 kagust to 30 Ooobr95 AIay6 f

v' 19 November 1953 -Submixsion of swmry lettor
report to OCE.

wo I. Sptemb~r to 15i QOtober 1.93 O btaining bokgnound
data on tropio, Panama In particular.

x. 15 Otober 1953 ZflDL requeet to WE~ for suwpplieiv
&nd sei-vices for Panam tests.

Y. 5 November 1953 Directive from CC 'W. conduct tetQ
in Pp-iama.

Z$ 5 to 25 November 1953 Pr- arations, oipying of
material, #to,

a& 25 to 29 Novembsr 1953 -Traval to Alt,-rook AFS,

bb. 29 November to 4 December 195.3 PreOlimtnarY aftllni-
strative preparations and obtaining or mon and equipmnts

ao, 4 to 17 Dombor 1953 -T@2tin4 in Oanal .1ona at Yrort
Sheonan and vostorn aide ranges,



dd. 1T to 19 December 1953 Preparations for rturn,

e.19 to 21 December 1953 Return to Fort Belvoir,
Virginia.

ff'. 21 December to 28 Tanuary 1954i Analysis of data
and preparation of summary report.

gg. 28 January 1954 Submission of' suirtary 3atter report
to OCE.

6. Choice of Test Sites. The previous desert work in 1951hai been bae upon rather extensive reconnaissance of' the entire
Southwest, The vagaries of arid and semiarid terrains, however,caused some delay when an attempt was made to reuse the sites pre-
"..oucly selected in 1951. Fortunately, this possibility had been
f'ore seen and contractual arrangements had been made which provided
for the contracting of local f'lying services to perform aerial re-oqnniance, Thece contracts asoe provided for aerial photographyof tbests and areao and, in one case, rapid personnel lhicon with~~4 the Yuma Test Station from Albuquerquet New Mexico. Figure 2 showa
the various aerial and ground reconnaissance made to find test siteuBuitable to the purpose. Such sites required grazing visual raigea
up to 3:000 yards and of varying foliage cover and color to encom-
pas?, terrain types found throughout the world.

~frii The same fundamiental needs undcrlay the choice QT sites inPnama, but there the postibilitie were oonfinod to the Cia Zanaand local. knowledge was available to quickly lovite tie various troy.ic&.1 terrain types believed ir-,'ortant to this study.

1. D(acription of Test Sites, Descriptions of the amas overj wihich the variouG observations were imvidt are given to illustrate thenalation.,ip of the various areas to the tests (observations) de-acribed 'Aar xrd to permit the results to be related to foreign~ers r a 'iiml,'A. nature.

. ~~a . .. .. .. Site. The desert test sitee wicleated vare
a follows:

(1) Yumia Site, The Yum Site (Figs. 3 and 4i) va
aituatil.d juat west of Arizona Highway 95 between the Lag'una

wftLn~ th Ytr~aTes ~~ionAccess Road, and tho &iginse
Tiant Townm Headquarter5t and wita approxinately 3 mile* by road
from th~At Headquarters. ni: terrain was r~anerully Z-lat cidloped g&-dvally up, -rd to the foot of the Laiina Mountains inthe bockgroui . IThe obeervation area was located on a mli
rise 'that gav-6 excellent visibility to the mountains. The a.x-
fium utstV61e range was 2,800 yarde. The eurface coneited of
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sand and gravel with a trace of varnish on the pebbles ofu-
disturbed areas. Foliage cover was slight and was concentrated
along the washes.* It consisted mostly of creosote brush aver-
aging knee high. The general color of the area wu light tan.

(2) Rio Puproo Site. The Rio Puerto Site (Figs.5
and 6) was loted 10 mile weet of Albuquerque$ New Mexico,
just north of JHiahway 66, The site was on property belonging
to the Armijo family and is a remaining portion of an original
land grant. Permission for the use of the property wto ob-
tained from the Armijo family prior to the tests, and the prop-
erty was given a routine inspection by arepresentative of the
Albuquerque District Engineer's Office. The terrain was in the
nature of a shallow bowl with the observation pint located on
a rise at the foot of a small bluff just ..ff the highway, but
shielded from view of traffic. The soil around the observation
point and other high ground was loono sandy material, while the
bottoma land which the !models traversed was dry and sun-cracked-
aluviun deposited undoubtedly by flash floods of the Rio Puerto
River which f'lowed just west of the sit.e. The fine, light
khaki colored soil was believed typical of' playa ourfaces in
ganeral and was selected for that reason. The veptatlon was
soant and low and conoiested of widely soatterm4 msequita, bur
sage, and some grass. Maximumn range exceadod 3,000 ysrds.

(3) Marble Ca on Site. T1he Marblo Canyon Site
(Fis.7 nd8) W& oa~~hinately 5 Miles south of

Navajo Bridge on Highway 89 in Northern Arizona. The obsexra-
tion point was located 1/8 mile west of the highi-ay near an
abandoned Indian hogan on the high end of a low fan lying be-
twesn two arroyoo emptying into Marble Cann The foil wac

prmrly en ong-red send. Dlue to recent raini, tho arvis
had considerable foliage cover consisting of the u~us~l tat-
tered crkeosote brush, northern sagr, yucca plant, and some
grassea. The are-a had a definite groenish tinge at lonri rangea,
but, w4.hin the color threshold of obeerved uniforms, the rtd-
dish 6,Lnd color predominated, This site was the most extensive-
ly foliated of all in which a full test series was cgrried out,

()Rorsamond 8ite, The oeamond Site (Figs, 9 and
10) was located on Rosamond Dry Lake aPProximately 15 miles by
road f rom Lancaster, California, and 4s miles east of Rosamond,
California. Ih lake is approximately 4 miles e nrht

south and 5 miles long east to west and forms an almoct perfect.
ly flat surface compl-ttely devoid of' vegetation. Tho general
coloration of the surfaoe varies from a light khaki to a deep
orange-tan. The apparent coloration continually varies, depand-
ing qpon the relationship of the viever and light cource. This
phenomanon is exaggerated by the texturod surface) vhioh rtaulto
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fromi the clumping of the dry clay. The soil is an alk~ali clay,
and has ahard surface which will support heavy vehicles. This
site was chosen to obtain maximum uninterrupted visibility
coupled with typical coloration which would germit the nearest
outdoor condition approximating laboratory conditions.

()Westmorland Site. The Westmorland Site (Figs. 11
and 12) "a aituated about 2.2 miles north of Westmorland, Cali-
for'nia; * mile wtiat of Highway 99, and opposite an installation
known &a We Spring. The area was out by deep gulliesu n-
noticabl.e from the observation point; this caused the m~dels
to disappear and reappear occasionally. The surface was a mix-.
ture of sand, gravel, and clay hardpan. The color was gener-
ally light tan with the lighter sketches more khaki colored,
The vegetation wao cparve and low and consie'ved almost wholly
of' croote bruoh and tagebruch. The' Teneral appoarance wasn
believed typical of large areas of Africa and the Near East,
The maximum usable range was limited to 850 yards in the weet.
ern direction and 1,1,00 yards in the northern direction becauae
of the land contour.

(6) Other Desert Sites. Additional single observa-
tions and photographs were! made in areas of uniqui interest,
either an route between the above described oites or in the
general vicinity of the sites. These unique areas inclu4d
sand dunes, thick brush, pavement, and rocky surroundings.
The more important points are recorded in Fig. 2.

b. Hot-Wet Sites. With the exception of one circumstance,
the observations made in the Canal Zone (Figs. 23 through 18) did not
approach the range3s experieno-d in the dnsert. Fxvrther, the oorrela-
tion of hot-wet terruiin typen had no+ progrosed far at tht time of
th~va tetc. Tht~ral'orn, the colcoat±in of toot oites was based on
covering the ganoralizodlypea of terrains to be encountered in hot.

headngs we seectd aterdiscwisions with officers sQzA onlioed

(1) Short grass (representing savanna).

()Tall gras5 (repretenting navanna).

(3) Tropical cultivation.

(4) Mangrove swamp,

(5) Se-cond growth jungle.
(6) Virgin (big tree) forest,
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Fig. 17. View of Panama Canal witi grass ar~as near the stream
and forest beyond.

f'ig. 18. Typical coud~ forest in ftnwu in the vicinity of
ChIrique. Photograph taNon by Sir Hubert Wilkins.
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Figure 13 ohows the looatior vherc observations were
rnado and photogrdpho were taken by Sir Hubert Wilkins in a cloud
forest on the slope of Chirique Mountain following the conclusion of
the Canal Zone teats,

8.Test Met',hods. The studies conducted at each of the sites
listed above consisted in general of observations under a variety of
lighting conditions of live models wearing uniform and equipment en-

oembln,: )ted below. The observations included thooe madv by visual,
photogra ' hic, und infrared means. The hot-dry and hot-vet tests are
li,3ted separatcly because of a difference in emphasis and., except
for the short grass area, because the comparison of detection ranges
in Panama was found to be academic and was, therefore, abandoned.

a. Hot-Dr Terrains. The studies in the desert con-
sis ted of a series of' observations in which four modela proceeded
f'rom beyond the thrernhold of detec~on to the observern or viou
veroa, tuinrtaking a variety of' maneuveru on signal to permit a comn.
parion of the ca.',ouflage provided, Ranges between models and ob-

servation point were determined by a 1-meter base range finder, and
commrunication was mmirntained between models and observer-a via trans-
ceiver radio. There were three series of comparisors made under
front, cide, and rear lighting conditions, as follows:

(1) Four models, -Rch wearing a uniformn of Tan 112,
Khanki 1, Crovn ll(6, or Oli ....con 107, with helmet a~nd auxil-I iary equil-neril (leac body armior) in standard coloration (olive
drab) as isiued for all (Fig. 19).

(2) F'our models each wearing a uniform in ,olors
spec ified above with auxiliary equipment including helm-At cover
(les9s body armor) in colors matching that of 4-h- uniform (F'ig. 20).

(3) Four -models nil wearing Tan Ila colored uniforma
with two models In body armor and auxiliary oquipment in stand-

d colorfition (olive drab) ais imausd and tt~v models in body
~1tmr'or and auxiliary equipment in Tan 112 to match the uniform

(Fig. 21).

The observationzn of the indJtvidual observer. vore ro-
corded on test record forms, a sample of which is shown in Fig. 22.
This3 form provided for the recording of rangma at which tha observer
detected each model a&6uan object when atanding still, wulking, and
prone. The form alao providod for the racordina of those ranaos
where each model, &.gain in three attitudee, was recognited as a m~.nj
thos@ rangpd where a color (chrom~aticity) differe*nce and color Iden-
tification were determined; and finally, those rangea vw2ere the
packs and other auxiliary equipmrent v" detected. Onth@ reverse
side of the form was a series of queat:!ma o be &awered, hr
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viovpoint..................................................
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6.Aa a soldier in an attackh on thig OP under tne oonditiono of this
obnermtion I prffr to be in a uniform of -color with vtebbiN and pack
in -c_____ ol~or,
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appropriate$ plus a remarks space for oammnt on points. not other.
wise covered.

The observers did not know which of the three teats
was to be run or the order of ensembles. The observers were given
a general direction in which to look and were told when the models
had begun their approach. Both an automatic calling out of ranges
at each 100 yards and a range given only when requeated were used
as methods of' informning the obeervers of the model.' rang#, To pro.
vent inflaanaWAi, no converiaation b~twatin oboorvars wait permittAd
during an oboervntion. The models were instructed by radio to walk
laterally, kneel, lie prone, etc., at various distance ranges and
every 100 yards up to 1,000 yards.

A typical observation was conducted in the following
manner: The models were transported to a point beyond the threshc2,d
of detectability, dresamd in one of the "sts of uniforms and equipage
liated abovo, aind inhpeated. Moanwhilfo th.o ob~ervers arrangsvd them.
nolvvr, ao nhOwn in Fie.. 2'3, uppmr right, and Oilled in the pru1±mi.
nary d.ata on the reccr. fcrm. The radio operator chocked with the
models, and the range finder was made ready. When the models vere
ready, the chief model called the observation point; if the obser-
vation point was ready, the models were directed to begin their ap-
proach. Range wac not given until an observe r asked for it, but
thereafter tte range was given orally by the range finder operator
at each 100 yards. (itngen und-tr 5,00 yards weres paced and marked at
each 100 yarda.) IThe modelsa ware Inotructed in maneuver until infor-

4 nmation required was obtainca. The identity of the model'sa color en-
semble was r-ecorded last since the observer was initially denied this
infor-at ion purpot ely.

Night observations were conducted at two siten-4&rble
Canyon and Wii.ctricriwid. The models, dressed ao indicated in subpara-
graph a(',) abozve . vere rfiquired to walk away from the observer@ unvtil
they ro,4id no long..r bf* detectod, then direatod to return to the ob-
berverl. ttngi virm determined by pacing and oral request. In thio2?eO~oto mdl wer used 131ngly rather than as agroup.

teco-nplexity of the7, problem and to indicate why a stvely of this

b~maoccxrin inthe field, the, firdings can be expected onl~y to
give iniaierather than quantitative resulto.

b. Hot-Wet Terrains. The thxi.. basic tests or observa-
tion sequencee described for .he hot-dry terrains were repeated in
Pankna except thaz, two additional models were available to penit3 the PvaluAtion of paztornied and RPS-l gret-n colored uniforms
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(Fig. 25). No attempt was made to evaluate or record the detection
ranges during these tests since they were extremely variable and ofno real significance in these highly vegetated areas. The problemwas primarily one of relative conspicuousness, ise-, eye-catching
contrast, Therefore, the findin~gs were based upon an objeotive
analysis of the order of conspiououunese and a Bubjeotive ju&'peitof the degree of advantage or disadvantage gained by various color-ation combinations. At each teat site: both attack and defensive
attitudes were assumed by the models. These attitudes included
route march; approach by walking, creeping, and crawling; and con-
cealed and unconcealed stationary positions.

In addition to the above, the procedure for recolor-
Ing and patterning a uniform in the field with an experimental. spray
can colorant (Fig. 26) was explored at Blattery Pratt and near Mira-ficires Lake on the west side of the Canal with observations made inboth places to compare the treated uniform with the other uniforms.

Both day and night observations were made, and photo-graphs were taken (through the sniperscope) of the uniforms used in
the above described tests plus a set of five teEst unifozyms of vary-
ing infrared refloectance, ai shown in Table 11.

Table 11I. Infrared Reflectexce of Test Uniforms

Uniform Photo Reflectance Sniperscope iReflectace
IR film w/Wratten 25 filter w/2540 fftp

75 S 10.2 1.
100 S 12.6 13.8
11os 17 19.6
2003 2.
)0o S 2t032.8

The photography through the sniperscope was accom-
plished in ti- following manner: A mounting devised by the Camnou-
flage Branch was used to mount a 4x5 speed graphic camera to the
rent, of the onipersoope from which the rear ocular lens had beon
removed, A Y'_Mi3.lj~ft~r focal-length lens with fai affeotivo ape-
ture of approc.Pnately3. was used in the camera. This permitted
the direct recording of the phosphor sukrface of the image tube with
a resultant image magnification of approximately eight times. Toobtain enough illumination to record an image, a GE Photoflash TH 50
photographic flash bulb with a total rated outp~it of 9,40O lumen
seconds and a peak of 5,200,000 lumens was flashed in a chrome photo-graphic reflec4 )r from a distance of 15 to 30 feet from the models,

'.9The reflector was held by a person lying on the ground in front of
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and in line with the anipersoope, A Wntten 89 filter over the ob.
.ective Iona~ of the anipereoope permitted only the infrared radia-
tion to reach the image tube. Figures 27 and 28 show the system in
detail.

c. Photographic Coverage. Photographic coverage of
these tests included 16-il meter Kodachrome motion pictures;
pitnchromatic, infrared, and color aerial and ground still photo-
graphis; and 35-millimeter atereopair oolor photogropho of rn~y
t'hasea of the tests and terrain of special interest. In addition
to the aites listed In paragraph 7, coverage of static observations
were made of the models in sand dunen west of Yuma) Arizona; in
thick brush 10 miles north of Adelanto, California, on Route 395;
and in the vicinity of' Vermnellion Cliffs Court on Highway 89 in
Northern Arizona.

9. Tent IResult6. The test results are presented in ow~ry
formn. Tabultin of the recorded rangas taken from the test record
forms are to be found in Appendix C, Tables V1I through XXII..

W. W Spectrophotometric reflectance and chromaticity data are presented
in Appendix D, F s --0 through 1'%.

El. HotDn, Terrains. A summAry, tabulation of tha tebts
conducted at the four priwrary sites in presented in Fig. 29, Fig-
ures 30 through 3 3 depict the results of the threshold tests. The
rtesults3 art% presented in photographic form to provide & visual Com-

... .. pariton of the variouo overiall affecto of lighting, m..odol &ttitude,
aito, and color combinationis upon detectability of perionnal. When
t hia data is used, it i5 important to bear in mind that the ranges
obtained through these tests are indicative of relationships and
cre not qiiantitative except within a s-Ingle observation sequence.

These ranges are, therefcre, -to be taken as generalizations only,
since th obsorvations were mad#, ove-r limited terrainiq by a rela-

tivtly ?ew. es poDsco3ig consIderable f"oreknowledgei and with
atnxoi!.-hrinc sttenuAtion kvinitiliiy) conditione w'.aontrolliad except

in t\ r~z~a OiE- importan+ aupflct which io not indicated by
theAse 11 ' i. , ± the relativn conapicuity of the color oeembles
tested. Thirs aspec t is covered uznder subparagraph 9a(7).

'I Vcetection as Obj(,cts Foreign tco the Terrain.
Die res-lts Df threshold detection and identificatlon, Blocks

and 11 On tie test recoi. form, are shown~ in F>'.gs, 39 throujh
Of.Ct tho six bar graphs presented, two Are devoted to each

of the thres test series in order. The diagrams are divided
into thi'ee main sctions: standing, walking, and prone, with
the kneeling attitude indicated for the testis at ?VArble Canyon
SIte. (The foliage cover waa co high at ?Rarble Canyon thit ef-
Pvective observation of the prone attitudei wAis denied.,) These

cect!.ono are further divided into the threo lighting conditions

L
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wjidipt which the t@Htzf wore rvii ad tho, in turn) into the
v~itea and, finally, the uniform color enoembles tested. Each
vertical bar representing one particular uniform depicts at the
top the farthest range recorded, and at the top of the cross-
hatched portion, the range at which all observers made their
detection. The average detection range for each bar is denoted
by the heavy bar.

Even curnory examination of thage charta rmVals
that thore io an advantaigo in thn light oolorn, Khaki and Tan.
More careful study indicates that this advantage is increased
under conditions that permit extreme uninterrupted observation
as found at R~osamond Site. Where lower visibility, hot unstable
air, cloud shadow, foliage, rocks, etc. aid in concealment, the
detection range avkorage is lower and the differential or advan-
tag@ is generally lowor. Without Nrioibility date) overall com.
parloon of tho tr'nt nevrlp~i ii, not too valid. Two pointa atAnd
ouit rta imporbtnt howi.,:ir, Th-, firot Ir that the *dvantaga of
thn tand ovor t-he dark oliv e olors wat, more pronounced in the

'I second test than in thf. frst. The additional camouflage af-
forded by the treatment of the hElnmets and load carrying equip-
ment is believed to have produced these results. The second
point is that Urdf I, thto cbservation procedures used in these
te!sts the detoctlin of one mrodtel by the observer so enhanced
the detection of the ot-hers, thut even small differenaea of as.
te ~ ion thresholdl Ind iclitcd in resukl tu ol Toot Series No, I and

2 ar si!1i~c'I1t rom it pract ical vinw, A oomparloon of ovor-
all thresholdo from Teit SorieL No. I and 2 and from Tost 8Seriuo

o.3arc ccn':lnw proof of thi's. The fact that all models in
Test Series No. were in tan rwqde - he initial detection of thie
group Much mre, dl'fflcul c-%rn w.1th dark body arrnor on two of
themodeis. The,-_ Indicati ion are iportanthecooains

The whole unit becomes increasingly

vulnerab le an a few 11ndividialsi become increasIngly detectable,
s inne onan P-Pr 1 anoto or fix tho localel of noeerh and 3n-

harn he e, t tnr: t u thoir cr~a~n

The cha-'o also indicate, a considerable varianca
in observer capahi li. W1.il - the chiarts show that one of the
ob7,ervErs Saw each of! the todels3 at some extrenae range-, it ir,
not necessarily trive that all models were seen simultaneously

"'T thsfne orv-r. ThiF is one of the pitfalls of graphical

Gurnnaries. Howcve!r, observer ab~lity plays a mftjor role in
producing cormp4ar0lq rsnultur; to dottermina, thernfore) if the
obnervor verlanca wno random or concieitent, the records of five

r~. of thei 'r~t olbserverf, were comptred. Only those observations
>~ '~in which llfive. observers were, present were used in the corn-

os - rli. The examinaticn showed that the differences were con-
sistent between the observers; iovrl opri sonl of 78
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Fig. 30. Desert Test 8eri@s3 No. 1,Tp ogp t40ywqat Marble COtnan 8itej frn ±hy~ otr:K~~ tIyards, at i±o Puarco, a±tej *ide lighting,
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A7599

A7T

Fig. 34. Ihe "#gecjjia p ,uOtion, ~Top, nafol6 Cw*en 81t;
ThOat $arias No. 21 btok ligh'tind. B-ottot; Rio putz-o &it~j

0 Ts~t Series No. 21 ovomeaet lighting.
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Fig, 35. The pmen position. , )t14e10arne4s in Tieat
SerieeN.3oambe i~ i

daboyar wor. ifoto thti Urk aa4ov udrmt ohst o
aoeond n-4q1 tmm loft, EhotoN t tfc 1 o4tA
bottom'i *xhsle droaae'd in TNt &wvies fo. 2 ensetbltoj

I overcast 1i.ghtirig. Photograph tlean at Rio Puewrco Site.
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05953

I' 36. Mirage eft~atU. Topt Mirvp doubli1ng the appurvnt
size of the rmodeln. Note the invre itm.* bnoth tho MCodejG.~N2.;~:Bottom: By viau.ally fovwIng the trackai in line wit & rov

the ~n~hut hleround the bla~ck hole of the 3/U4'ton' truck
which meetm to be off the ground may be seen.
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observation seriesp the divergence of each f'rom a mean average
4 , ",was as shown in Table III.

j".Taible 111, Comparison Data of Observer Capabilit~ies

Obe rve r Total o?,a Ma Differende ?re

Ranges Recorded Average
Wilkinm; 9J4,6140 1233 1126.6 867+76

Pusy8,40 12,1 126.6 2.1 +7.69
Hpkse 8,40 .1120.5 1126.6 6.1 -5.41
Hopkin 87,760 9126.9 1126.6 17 -5l.41

K irby, 91,700 117,,.6 112().u 49,o043

These results bhow that Pusey's observer cap&-
'' blitv was near average, Wilkins' was by far the best, and

Hinn Igqn s a, the poorest This indicated that experience in
seoirchi as well a,- keen eye-.,ight is an important factor in
d.'tpctdion.

A rimil'ir exanlnation of reuiulta waii made to
.i"ri tho 1~c~ ol' ttrrain on detection, If the toot aitto

a'I cx-jr D r tho stidpoint of foliage cover, consistency

~. .J a",rjund pattern, and type of distant background on the hypo-
t si{, that the more barren and consistent the terrain the
en.; ifr the -earch and recognition problem becomes, the test

4. I(a) RoStwand. Parren, flat and consisteant
T~tt torr %4it 1i~ 1 .)Ud O scolyof diark or light line

'"iitdir-At ;t low hilln or nk\',

4(t )Rio Paerco. Nearly barren foreground,I butsane ground patterns evident, background of
~iiteredtrees at midrange and lone highlighted hori-

-~ I :otal tf'rracen tn distances.

(c) M rle Ce.nyon, Consideral ac r.
td 6nee-hlgh I inh, flat and uninterrupted tarrain with

broken patternzi of cliffs in distant back;.-ourd,

(d) Westnmrand Widely scattered bruah of
lr-Fe clutmp size, appearing flat to casual obaervation,

but in reality rolling and deeply eroded, caueing men to
I.. ' I'a~rrdirappear, and vappear in differsint lino5 of
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themeparisoho of~ 993 sample dtoinran~ges from

Tabe V.Comparison Daao e~tToot it

Test Sit~z Average Dateation Range No, of Samples Rating

R~osamond 2072.76 339 3I4,1.7
Rio Puerco 174o.,27 214 28.67
Marble Canyon 1180.60 327 19,146

Westmorland 1072.97 113 17.68iT Thl~a, 1t I a eviden, that terrain does have oon-
6lderable efftct upon the sibility to dGeteat personnel, c the
mcre corplex the surrounding the nwre difficult the detocon.

As with the other facets of this proble-i, it is
not feasible to curnpart the ef'fects of lighting on detaotion in
a total sense becauofe all tvt's at. all aites were not v..a and a
certain oxiour~t of intervolation 1.4 necassary. Even wt ,hin this
lati1tude, th(- r'~sultf are cc'ntr,,dictory. In Teot SarieB No. 1
the relationship from best tc worst ias ide light, front light,
said rear light. Test Series No. _, however, indicatea aide

l~gt sillas 'stov-a~ b -twith front light and rear
light alternating for wos.TsjSre o 3 shows front
ligh't surerio. to oidr light, 'hut not enough rear light eamrples

4are A&va!iatie to Eivt- it o, p-oition. 7he beat oonoalnnt
reing- of the whole ~ei~was obtained under louw ng'-* front
1Lhtinp conditicnsi at Ruaqtond. Converoely, the farth~st ra-'1Corded Yrangi wai obtained vnder the eeine genarul light ing con-
diticns " t the Tare site. 'hie demonstrate* that the 13fteata
of the ilogting r-n the terrain as well as on the widtl must be

.3 -~on~Adtrei when attremits are made -to Judge the optlrcun lighting
conttln fr 2~cclmet. estSeries N. 1 and 2 indicated

that siel-hcngwuld be bsst wherv mixed uifonme are in-
.Z ~volved, wherf-n- ,'ert S4rieA l'o. 3 indioated that %there a ( od

colbr m.atch -'s rresent, f rorA lighting wouldf provide tht best

Thnceali.cts of mod"! position, or ttituAt toit.

has een-.imd herein, i-n alrwxat obvioun. The larg-ar the t r-

get the roe ii-yI eito.Kvm~tIo x~~ m
portance In thia arta of threqhold, It was observed raeatdliy
that at distant. ranges, i~e,, beyond 1,000 yardi, motlon o'
nodelg opvroaching head on was undtitectable, but mootion of~

.~Mlsmovngacrosa the fieid '..am readily observed, T
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~ circumstnces where the models reseabled oliipe of~ brush or
uh-otheriise blended itnto the background pattern, the detection

range for di:.,ct or approaching models was the same~ for stand-
ing or wlhing. ?or lateral rmvement of model@ under the sam.w,
airmtnnee the dateotion thra~hold ot the wQAlir4 modele
wi2u much hieter.

m~e~sThe extreme range rocoraod 'or deteftion of thQ
mi~la s ojtcs i 3,00 ard, ahieed iththegroon find

olive-green ensembles at Rosamond Site. The visibility condi-
tions were estimated at 310 miles writh sunlight directly on the
models from- en elevation of 250 above the horizon, with an es-
timated sky-ground ratio of 1.2 to 1.5.

The minimunm recordea range at which all observ-
ere de~tected all arect models a objects reE-rdless of color~
ensemble, attitude, terrain, visibility, and lighting was 750
yards. Minim=m detection of models in thz prone position was
WOO yards.

(~ ~oFor per- .i in uniform ensembles of colors
darker than a Derfect ii to the terrain, the maximum unaided
visual range where detecotion may be expected is approximately
~4,000 yardn. Theoretically under the condittions indicated

-~' ~,,above, a 10-square foot blac;k target in a clear f'iold would be
detectable at approximately 5,000 yards. The fact that the
olive-green uniform was not black but reflected some 9 percent
of' the light and the slight confusion of distant rocks and
trees was sufficient to reduce the detection range to 3,800
yards, Since these elements will always be present to somue
degroe, it is believed safe to assume that personnel are safe
from detection by unaided visual observation beyond 4~,000 yards
in moderately broken or foliaged deaert terrain, Conversely,
even with excelent color match and with terrain, lighting, and
visibility in one's favor, erect personnel can only get to
within 6JC0 feet of an enemy without being detected (except in
a rainstirm or sandstorm). Utilization of terrain for approach

V - and additional camouflage tr~eatment through application of Local
garnish, face paint, rifle covers, and the like will obviously

permit a much closer mpprosch without detection.

(2) Identification as Men. A second factor of eaznu-
~ flage aftc-r detectability is recognition. If personnel are

seen but not consciously registered as men or objects of mili-
tary significance, they will go undetected. The second set of
data was taken to determine at what point thie recognition
could be expected. The results are self-explanatory, and while
the factors of light direction, terrain, and visiblity again

influenaed the rewults, theae heve been examined Ja detl
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above, In memy situations of casual. observatic-, these recog-

nition thresholds become synonymous with detection.

()The overall results of Bl.ock III with regard to
color are shown~ in Fig. 45. Figu"' 22 gives the proois. memn.~
ings of the to'ms "detected" and "idetiified.1" The word "Color"
here appliem only to the chromatic aspects of Golor. Achro.
matic differrences were often perc.aptible as far as the models

~' ~ cold b sen. -his was particularly true urider front ligilting
conditions and often in excess of 1,000 yards when back lighted.
While there is som~e indication as to color mtch with the ter-
rain iii the relationship of the light. uniforms, it may be saen
that the effects of lighting are reach more pronounced. The re-
Pults of two test series are given in this diagram,

()The reuu.1ta of Block IV, "Webbing Detected," are
shown in Fig. hoj. This diagram showe the results of all record-
ed range data pertaining to detection of load carrying equip-
ment and rifles. The averages represented indicate the affect
of light.ing on the three test serie's.

()Answers to the qutestioni on the rear of the Oat
record form are presented in Table V. Since this sid;e of the
form was for the obrmrve~rs Isuibj(ctivt% analyses of what wts ob-
aoerved, thm qaueotion3 were :)nly gliidno to permit renpid record.
ing of r,-actions -,o the vituatiori iitnessed. Comiplete freedom,
therefore, was given the indi.vidual in choosing the questions
to be an:;wered, thia will explain the apparent laok 0' numeri-
cal oontinultlv of tht- reculti . Table V oovero cnly. Teat Series
No. 1 and 2. The subjectives resulto obtained from Tent Serisi;
No. 3 wnre unatilmously in favor of recomme#nding that body armor
bk- colon-d Tan or Khaki for dese't usi,

(6) Summary of P nar'q. Th% folicwing were noted by
the obser~vers d-aring the tF and were recorded in the Remarks

:ction of the test record forni:

M~ P fet At Rosamond (Dr~y Lake)
Site, heat rrirage eff- ctb lncre sed the detvction ranges
in mrany nases In doubllng the target size and by appar-
ently raising the targeto off the ground. Scintillation
cf the targets further added apparent motion, thereby
ma~king them more eye catching. There wa , also noted a
halo effect which seemed to envelop the targets at fax,
ranges adding to their detectability. These effects in
uinon added many yardn to the de tection ranges at that
nite. Sorutiny of Fig. 31) will revool the effecto indi-
cated above, The doublIng of tha target wais a result of
an inverted image dir- ctly bentath the target.
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(b) Rvaprnce of Models. A phenomenon noted
during the aratY6-atiieu wag repeated occa.sionttlly dviring
thons tests, The model waL detected as an object at a far
range, Thon, as the model progrb±ie3y roduceA Vtp ronge
between hinisell' and the observer, he became for a time sx-
tremely difficult to see, only to again appear clearly at
a closer range. This was noted with the Tan color more
than ,,~ the Kh~aki.

(c) Ef'fects oie Perspiration. Exceneive pmr-
capiration caused a darkening of the unif~orm ouficient tV'
increase its concpicuousneeo. No oomparative data was ob-
tained, however, The effect was more noticeablo on the
light-colored items since the dark-colored uniforms were
in the main already conspicuous.

(d) Helmet Camouflage, The burlep liclmet eov
er, increased the camouflage of the twif'ormis noticeably up
to 3C)0 or 40o yards. Beyond that range, thero was a, die-
fLerencet of opinion as to the iffectiveneso. 'tome observers
felt that properly colored helmets provided results equal
to the helmiet cover; others indicmted that the texture
surface provided by the burlap increased its effisctivenes
over color alone.

(e) Conspicuouaness of Rifles at Port Arms,
The carrying of the rifle at' port arns increased the cha-
dow area on the front of tb, uniform. When added to the
dark rifle, this thadow ax was sufficient to darken the
unifonm conrjdcrably, permitting ita earlier dstaction.

(f) Detection of Forward Motion. While the
Motion of the mdsnoalto the line of sight wao da-
tectable at Ghe greatest ranges, motion in tho diroction
of the line of sight wao undetectable until the modeliD
WOere Oufficiently close to permit the 5cintillating move-
mento of the Lirms and lego to be seen. This range was
usually between &i00 and 1,000 yards.

(g) Luster of Tan 112 Unifoim. There was a
rosy colored luster to the Tan 112 uniform used in the

''1 tests which waa not particularly noted beyond 500 yard3
but which became increasingly conspicuous under that range.
This rosultod in frequent remark. to the effect thut Tan
wasi the preferred color beyond 300 yardo, with 1Xiaki pro-
ferred uider that range.

(h) Head-On Vmrsus Laterai Prone Position. It
wsai noted eopecially at Rosamond Site that the models were
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mora conspicuous in the hesd-on prone poalIon than *root.
This w'as caused by the shadow oast on the aost and nook

.j which appeared as a black bull's-eye. ?noe laterel prone
% pouition 4iid not have this feature and vie. therefore,

much lees conspicuous (Fig. 35).

(7) Conspicuousness of Items. The diagrams and ob-
jective data obtained from these tests show clearly the degree
that color may be expected to contribute to the complete visual
concealment of personnel. The relative conspicuousness of ae
ensembles observed is not shown and is not a f'actor therein.
Equally important and perhaps even more important militarily
are the evaluations of the observer's bil.ity to obtain a
clearly defined target if' the observer were a rifleman. In
Pront and side lighting and to a lesser extent in back light-
ing conditions, the relative conspicuousness between the light

and~ i dak-~om a xreme. The light uniforms could be

seen but were indistinct and fugitive; the dark uniforms were
bull's-eyes in a light currounding and ware extremely eye
catching (gs30tou 37.When an arbitrary scale of
1, ,Oo wa used au roepri-bnting the mont conupicuouso onowmbIQI te-sted, the remarkt; on the test record forms and personal in-
tervlewz with each cl' the observers indicated that the order
of conspicuousneso of 'ije ensembles was approximately as
follows:

Unif'orm Ensemnble Color Relative Conpiut

Olivo 01ree, 1 )7 1,000

Cree' IP.900

Khaki No, 1 (be yond 300 ya~rds) 300

Khakt No, 1 (unr 300 yards) 250

Tan 112 (bey;ond 300 yards) 250
Ta:. 112 (Lundsr 30) yards) 300

1i Niht Test. Trhe averago results from the night
te _qt he ld at Marble Can~yon are shown in Table VT.. The test
was held only for comparative pur-poses, since the .1951 deserxt
test series had concluded that the optimum nighttime coloration
was the same a that for daylight in this open tarrain. Oboar-
vations repeated at Wectmorland Site confirmed the relation-

shipsa noted at Marble, Canyon. For comparative purpooes, obser-
vations were made at Westmnorland using beamned artifioial light

>Kj from both isingle anet double truck headlights to determnine the
effects this type of lighting world have on coloration (Fig. 38).
In this situation, the optimum coloration deoired reversed and
the dark uniforms were found to be superior.
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Table VI!, Mrble Canyon Night Test Hisults,
Test Series No. 2 Unifonrm Ensembles

Uniform Detected as ObJects Identified as Men
E~nsemble Standing Walking Kneeling Standing Walking

Olive Green 107 31 33 16 12 1
.V re~nn 116 32 33 16 12 13

KUi No. 1 P1 PC, 11 103,
Tdn 11P ilh 6~ 13 12 15

011ES Clear night, no moon.

Readings in yaids.

()Liehtin Effece. Varous Detectablt of Per.
5. sonnel. The Ze~lno I ~htgah aen at

lojarnond Sito ,;howing the effectsG of lighting dirtotion in
connection with the detection of personnel are, presented in
Fig. 47. This series of photographs amply illustrates the
limitations of coloration in the concealment problem.

Other (10)Correlation of Combat Uniform Coloration With
OihirarylEui 'ment. t~igure 14 llustrate6 the danger

liherent In ri attcr'pt to establlsh a generol color poif .
catlon f'or tn1t millt-tty itemg. Tlio light tent. va colorad
with the iiaw cojor'ant uaed on the load arrying equl.pment
woin by the model during the threshold tests. Rowever, the
large, flat, relatively smooth sux.ace unaltered by small
shadow area,, iherenit on a uniforn results in an obvious mis-
match to thev te rrain. These photographs were selected because
they were taken in overcast lighting which minimizes surf~ace
K a ro.

b. Hot -Wet Te~rrain. B3ecautin of tche clooe naturo of the
Panatr-a terrain, the stali there did not adapt themselves to the'Itest appioach followe d for the desert and arctic areas. The results
are almost wholly subjfctive mnd not as impressive in presentation,
but are none, the less Irportant. The value component of color wre
found t~o predominate over chromatic it, in the hot-clry axesq, whereas
the chromaticity was found to be of majoi iportance in the hotowet
areas because of the clona ranp~i and form-deatroying shadows Downd
in foliaed ureaa. ti Fig, )i9 wnd Fig. 50) the g,)nral rasults of
the obni-rvitiono ure prenonttd. Tho nunieriaail rating of the uni-
f'OrITI is an arbitrary cct,,lo es3tabliihed solely to convey the order
of" camouflage effectiveness observed. It is obvious Trom those
figures that the flock -pattexned uniform, was tiuperior in effective-
ness to all the others and that the Green F.?S-l colori was superior



'73

as far as the solid shades were conoerned, The other patterns and
colors of' items observed were either poor color or poor pattern
blend to the local scene and are, therefore., not considered. The
advantage of special colorationi anA patte-rn varied with the density
of the undergrowth, becoming less -Avi ageous as the density in-
creased. In typical second growtii Jungle, the tan colors could be
seen on moving personnel approxima.tely one-third farther th--.,l the
greens. Figures 51 through 59 are presented to grrnhicall,, illus-
trate the typem of terrzin in which observations are mde and to
show within tVe capabilities of the photog.raphy the com"arisons
observed. Th,; following are apec, ~io rasultn of the various stuiae
conducted

~)The io.c2reased camouflag effectiveness of green

load carr-lng equlpr -it -ver tV'- stani'ard olive-drab coloration

(2) If worn outside the jacket, body ar-:;or in sitand-
ard oliv-b oolorir ion nc-,tad t, a major extent the udvat-

are gained by the g- on uniionim.

()H-'Tiet covers adde. significantly to the effec-~
tive camouflage of' the £ndividual, especially 'n open forest
areas.

(4) The Fg: en colored burlap helsiot cover waos ig-
niflicantly asuperior In camoufl-age effec tiveness to the cloth

tpces, including the! Marine Corp i tanidrd

( " ree~i 116 was t~o blue and too intense (high in
C hrorna) for a good terra'n match. Likewise, the Olive Green
107 was generally a :nisriAch because 1L was too grey or too
dark. .,he Green RPS-l color, while t 9 et esolid ahade taeted,
wai some-what low In pur ity.

( ' ha limited teatn conduct^ti indioated an optimum
infrared efetn of' 2' percent, for ornifonns for concealment
against he sniperscope at night.

(7) Uniforms posF-.5sing infrared patterns of smnall
area and medium, contrast dc :ign improved their camouflnage e-
fectivenessn at night Against aniparscope observation,

()Tho opray can field coloranit uooeaflly toncud
down and pat.orned a khaki colored uniform but made the uniform
atiff and clogged tho pores of the fabric an extent suffi-
cient ',o cause rejection of the colorant as a field Qxpedient
coloration method.
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m4odels (loft to viaht) are QGrn 1.16 flock p+~ttarn, ard7a~
112. Bottvn No-si (lf to A-iar)top row Tn 11fl1
Orton 116, and flock pttt~inj bottom row Omrn T{.?8, Oliva.

I ~oen 107, and Khaki No. 1. All model& axe in viow from a ist
up.
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1 05964

TIC. 53. r'An 67%*ies nwas, rbt ft onwa, Canal Loo. Top,
kdels (left to riOt) &ro flook pat-tern, !±ai No. 1, Tn112M--n I&1, Green 116, aMd Olivoa Gnen 107, otto:Md~

(in o ri.bt) are (Uiv -ro 107, Green 116, experituntc

pattern, TMa 112, ozlrimsntal ptter, &M ioo pattern.
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C, PC

CN ,

3k7' "l,

A7515

77 17 -

7% r~ . s

Fi,5 Sietcoeosrai. To tv~W . I,

(le ft to right) @xperimental vewicmr temperate patejrn, &xnd
Grylo, Do rotm Niht odels (left to ri1ght) Tan

112, Khnkl No, 1, Green RPS-l, and Green 116,
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()Camouflage face paint used on the face and hands
greatly reduced the conspicuousness of these noticeable body
part6. These parts untreaited wem'c often the only mana of

locating otherwise well blended personnel,

III. DISCUSSION

10. Correlation with Pr2Eram. Some readers may question the
justification of such an extensi* ^ rogram. An extensive program
had been accomplished in 1951 with regard to desert coloration, and
a color for the tropic-'~. rArea had ueen chooen as a renult of tests
in live green surroundings at Fort Pelvoir, Virginia. Theae 5tudius
had been based upon the annumption that there was a dofinite rcquire-

mentfor wo nvirnmetal uniformn t..c meet these con itions and upon

the general feeling that two colors t..re rek~uired to provide camou-
flage for so diversified a set of conditions. The unexpected AFT
Board No. 3 position that only one hot-weather combat uniform was
neccsry threw i~burden of' proof upon the Corps of Engineers and
the- Quartermiaster Corps3 to uhow that the military necessity ora-
vantage of t-o uniforms in two colors outweighed the logistica und
Rupposed procurement problems Uitle factual data vacs available to

show the neesity for or adv"intage gained from coloration match t
the terrain. Much had beo:i done to determine the% optimum coloration
w Ith in the broad tvren of' terrains on a worldwide basis, but this
posit ion of Bor No. 3 (iknot supported by APP Headquares

challenged the mossumptions upon which the other work had been based.
Agi can be determined fron thc Memorandum from 014 to QQand CU (Ap.
perdix A, Exhibit -i, Inzionure 1), no lecision w&a retched at the
meeting of I:, May 19' 3. The studies, tests, and progrmm covered by
this report were, t erIe-ire, directed toward thle determination of the
mili ta ry advantage to tbe expected from optimurn coloration even though
this ernd wouldi re.juirt a tiubjective an-slysis. This taolk, it is be-
lieved, has beeni accomplilrhe d, and A substantial case has been raade
showIng the ^.Avn~ntages :)! prop)er coloration. Further, .he situation
precipitated by this co~rv:r''permitted a continuation of the
-olor studies and a chanco to che-A the previous finding3. Iwo Im-
portant considerations concerning this work will1 be -Presented in

sarate reports. 7Dhe first ccensideration Invove th corlto
of the. test sites to vorldwIde areas of similar nature which ma~keI 3 results valld. 'While the Interim report on the. winter arctic3

covered the corrtlationi of snow-covered terraing, continued inveati-
gation of this aspect on deserts, junrgles, and temperate areas had
produceLd data of coi -siderable proportiona. F'urther, taken in toto,
snich studis have Importance in camouflage biond the scope of com-
but uniforms, Thorefore, a aeparata publication will be issued

~T~ir~e r 3. W"inter Aroic Camouflag Ivtialn, by
7Dck~gelis, 8December 19;.3.
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Fidj. 56, Mangro rgFls Fort 8hert-.n, Qan&1. Lane. Top~ A
viwof arjrv"ve am&, Not, the &~vity of ovorhe&1 cover,0ot tcu:% MC)4ed aa MQns 1i rvot ota0 t 1w'q ftnL-rov leaft t' :11,1hlt)Tan 112, Olive Omen 107, ti~iki No. 1, Orcon 116, end aortr PPS-.,
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covering that aspeet alone Secondly, the relationship of the field
observations with the predictions of theroeticel analyois has been
omitted, It may not be generally kn -nc that considerable progress
has been made tine* World War II in the mthematioal trntmnt ol
visual poblmn Much is yet to bz denired in order to adequatoly
predict with mmurd results what ill or will not be dotottableunder given military oonditions, but th toler ne Limit. are ben
continuouoly narrowed, It is planned that a full trvatmen of the
theor !al be presented in the fin l project report, at whioh time
the results from this and the other studies shall be related to the
theoretical analysis.

It is planned to combine the motion pictures meAe during
this work with those of the other phases. One report film will be
prepered and pUdblihed an a supplement to the final report,

Il, Examination of Test Methods. The tests uved in the &oeart
portion are of the threhold type and are ani adpt@.tion of psycholog.
ical studies in the visual field which have been in ex.8tence for
some time. In analysis of the charts, care must be exercised in at-
tenirting to draw conclusions other than those spe"fically indicated0

The observations were made to obtain &" idea of the tot.r magnitdo
of the problem, the effect which colc'an generally be expoted to
oxercise on detection, the relttionhlps between the varlots olors
used, and an indication of the rgniturle of the effects which light-
ing, terrain type, troop attitude, etc., htive on detection and,
therefore, concealment. Further, it must be remembered thM whil.e
there were a great many observatlons, for each characteristtic the
statistical base is smll, the observers few, and the coditIons
urcontrollmd rxcnp1t in a broad way.

Another facet of the tests wxs the tttsmpt to obtain the

color rvspicts, of' canouflae on an objkective basis whore facztul data
uninflunced by personal beliefs, insofar as posesible, may be used
to support the conclusIons. Considerable difficulty has nte.svned
from the '-a that camouflage is an art, and tests in the conevals
ment of individualo have been rerorted on a subjective basis of in-
terpretation of what was seen and are, therefore, open to c:onoider'
able arguent, Objective analy.is is as yet unattainable but at
leaot 3ome progrezss has been made in that direction. Tn the ase of
the JLu,,gle oltervatloiis, the situation stIll is on of a. subjeotive
analysis of the advantages to be gained, The detection ranges are
so short as to be meaningless, and detection or conceal.ment often
depended on some insignificant movement or detail unrelated to the
uniform. This must be analyzed in tenrts of' the situation presented
bv such closed areas and a careful conideration of how much of the
.I fighting could be expected. to take place in confined areas as com-
pared to the wonr open areas where color begire to influenc, tei
concetIrm. To that end, local Jungle warfare oxperte we re

ii:, :
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inter-viewed and their remarks considered in arriving at conclusions.
the Panama tests may be said to be obje-ctive only insofar 'sthe

.W findings and conc-usions of the obcervers were unanimous in all re-;j,) specta. The reasons for and the relationship of the test m~ethods
used to the other phases of this project are an outgrowth of the

devIopment of t%vt mv~thodn in the early stagoa of the inveutig tion
and have rmorm monninp whmn other xeport8s under this project are read.

12P. Ainalysis of Te st Results Graphical charts were used for

the presentation, cf t h- reozulto cf tho'-e observationB as a means of
............. presenting a pictorial relationzhip of the results in terms of'

cffects of' the <"ents of' the ,ituatlon on~ detecticn. E'ven this
methcd has IimA *!it o:-_ H~w-'-er, crlor in the desert has more in-

7 Clueinc, -ipcn t),ve de.t,.ctsijiitv undor ildn lighting e.onditionn than
nn cther; th 1'_.nd L119 I f r arigr'n t with the winter arctio

~tud'i'. Qh,~Wt~f th rrutrwer(. uprximately as contairp2.ated,
_P_ cpca ne:c. .isutr n camcuflage techniques is the

effect that rslatlve pc-sltl1crs of the model, observer, and light
sourceha-ve on e enem;F a billty tc detect personn~el in the des.-
e rt. Furt he r~icre, the carryIinF of rifles at port a.m-s has enough

shadow effect. to :raeriallv inc-eaze the probability of the man's
sdetection at 'c-.Fer rnir-.. Anotther- important and interesting as-

pect wq-, the inb I., f the cb , rl-crs, to detect motion of the
nodelq ap'ond dw.cl't ~d 1'observer. VThe charts preaent
an Int is.' .~2 hf stirndinr' xernus walking sect on

w*,- cz---on'it:: are zoci eerned with the degree i~n which
4 :; chart-, nv 1 i, I er i r d 1'-e f rst it) that foreknowledge

~~efcrs ~ ~ ~ t rh ctexeead nrfore, mug-(
afft, ~ r'xsk new that- men were to be Involved

-. I-l run) therefrore, the poet-
.Ab.lI ie ~'' " , wn. 11mtted lo thott,. Se-cond~y, because yf

''1x snr zr-thLd nf th- dc! tc of cne rdIgave locki'1on
to .~.' :)tzed g:eatl v to the ir detoction.

'i -' V t-irprcted in two ways4; the
'ir -t !i -c -Oso'-n 1,y t?-t' ch r, are 1. tha

d '- _d ir. A':do- > ttc n c~ s ingle models; and the
n ~d " al .A C' IJ :N'o a 1lwrTge;1 r Czrcvp of troop-s ma y b (a

] d .c t, A,, Ai' t r re &rt , t 1, cof the firvt Individua1,

I u-nL T LP ')Vd a3 Ye co!,pared, It. r-tmy be son
~ ~" pa gf nl ~d~l Ingoc cocr bend hd3 reduced the

wt::.1~he r~ cci.- deial1v o. the sn.: cola:- in teste vhere

....

J~
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IV. CONCLUSIONS

13. Conclusions,. It in concluded that:

a. There is a significant military eAvantage gained from
the use of tan coloration in hot-dry terrains (deserts) and fiom the
use of green coloration in hot-wet (tropical) areags,

b. Light tan coloration (as exemplified by the Khaki No.
1 and Tan 112 colors usA in these tests) provide& significtntly
superior canouflnge over green and olive-drab colors for combat uni-
formno to tbe unacd in desjert. (hot-dry) mnd nendidemert tarroting'

AzC. Medium dark yellow-green coloration (as exemplified
by the experimental surmer temperate color QM Code RPS-l, Olive Green
107, and Green 116) provides significantly superior camouflage overH the tan and khaki color-s for combat uniforms to be usc. in tropical
(hot-wet) ter-rains.

d. The experimental% nylon flock-patterned xiniform wao
superior in camouflage effectivenens to all others with which it was
compare-d tn the Panuma "anail Zone.

e. The nurerior camouflage effecti'veness of the Oreen,
r , Code RPS-1, over the other solid shaAde colors with w4hich it was
comnpare' was sufficient to warrant its adoption as coloration for
hot-wet combat uniform ensembles

f if worn outoide the Jacket) body arrmor requinea ope-
cial. colorations matching thoue i econvnended for the uniform for
rdi(:ificnnt cimouflage effectivenesm to be retained.

g. Light tan load carrying equipment and small auxiliary
equipment carried by the individual, while not conspicuous except at
close ranger (under L-0 yards), provide additional camouflage worthy
of considerati for use with hot-dyuiomesmls

h, The1re ini inrsufficiont Wdition&1 camouflage Sainod to
wqrrant bpecial coloration othor than Olive Oreen 107 for lo&d
carrying e~iuipment and other small auxiliary equipmen-t carried by
average troop3 in trcopical (hot-vet) terrains.

1. The burley- helmet cover in colors to match the re-
spective uniform with which wo)rn is significantly superior to other
t-pes with which it was compared.

j. The Tan 112 coloration is auporior to IO'~ki No, 1 in
hot-dry terrain at ranges over 300 yards; the opposite is true under
30 OYards, but the advantage is slight in either case.
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k. Although the spray can cooiwit is capable of perform-
ing its camouflage mission adequat#n1y, it is unsuita~ble for field uze
in its ourrent formy.

all Thie use ofNoe pintshu be vigorously taught ina

al nt en rie o uy nhaiyflae eris
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APPEND)IX A Exhibit I

ALM'OR ITY

WAR DEPARIT-U1M
OFFICE OF THE CHIEF OF ENGInEIRS

WASHINGTON 2), D. C.

rINGNI3 3 June 1948

SURJR:XT. Pattorn,, Camouflage Clothing, Project No. 8-31-02-004,
Approval of Military Charncteriatics and AuthorizationA of Project.

TC. The Coninanding Officer
E.:tgieer Re ;earch and Development laboratoricts
Port Pelvoir, Virginia

i . T e zubject project including the military characteristics
Is aro , ,e d. 2 3vie, of p'-3ject papcr, letter of transmittal and ap-

4 ro';al sheet arE inclosed for you-r inforrnation anid guidance.

This rvroj. ct has 1boo.n assigne. a 2-~A privrity atnd the -,e
ca!rt'cn~ '~to of t>~projoct, milit ry c. r tr~ic cind

i jupn 0" d~u r':'rch tMn develolment 15 coif idential.

3 Pz~c~r~;~of s-uTh equipmnrt. as maay be required for engi-
1!crin t(it3 Ccr_'ct1Cn with thi, Project is authorited.

... he ~it ermat~rCorps id authorized to fui-nih iwtmplea
of ca, aflge c2lthng for evuluaticnt of caniouflage effectienew~k

en~n~ ~ ar:d'r,' ce trn.-In reC'Btrcd for the project.

lina;aton of' r Jnpo5ibilAty incid nt to ca muflL~a clot-
ing 15 ec a u b hed by Dtpartme-nt of tlbe Ar.y Meiorand~ 0o 30-5-3,

T o IZcwith the Q~~xera'trCorps f'or t!he execution of
thsprc ort I" .IlrL-1

FY ORDRI OF I E "BTP OF ENNRIMS:

/t/ R, L. Dew)
I Inc I /. , DEAN

JD9 For-'r #A Coicnel, Cor-ps of Engineers
'J xrinp' ltr Chief, Fngr- Reerch &

ui i T *wr M-al shc.Develo;zri'ent Div.
Military C'vertttiona

C als:i'±cation Chtvi~ed to LTN CLASSIKIrD
?: At~or~o f ~P??t tc.~1L.4 D 3
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DEPART OF THE AI~M
0O110 OF THE CHIEF OF ENG1NEMIS tm ~ 11

WASHINGTON 25, D. C. CETC Meeting #187

APPR OVAL SHEBW

SUOJT, PATrERNS, CAMOUFLAGE CLOTHING Project No. 8-31-2-0OJ4;
Approval of Militmry Char~ateriatiou an Authorization
of' Project

Subcormittee Report approved by the Corps of Engineers Technical
Cormi-tee, 7 MaY 19'3

/s/' R L. Dean
MT . DEA71

Colonal, Cor-pa of Enineerogj Chrainx, CETC

Tech-dcal "'on-ittee Atioli appro~ed, 7 May 1948.,

FOR THE~H~EB1 W. D), Luplov

/t/ W4. D. LUPLO0W
Colonel, Corps of Engineers
Assistant Chief of Rngineero for

Militaryv Operations

-h~a! 'oTm~Ittrt Action approved, 7I May 19148.

Y nRIIF2 CFr 3DRKTRy THLE ARMY

/a/ T~nc&n Herlock
/ TjDffNCAN' HALUcCKLt. Clnel, GSC

Research & Develop-nent Group
Logistics Divioion

Classifloation Thwiged to UL7TASSIFI1ID
By' Athoritv of' CS77CJ Mtg 4,2..9, Item 114



DEPARTM1ENT OF THE ARMY
OF7ICE OF THE CHIEF OF ENGINES Item No. 1319

WASHINGTON 25, D. C. CM Meeting #187

ENGNE 14 April 1948

SUB~JECT! PAI'T1RNS, CAMOtIFLAOE CLOTHING, Projeot No. 8-31-02.004,
Approval of Miflt&ry Characteristics and Author±iation
of Project

TO: The Corps of Engineers Technical Com~ite

FROM: Subcommfittee on Research and Development

1. The Subcommittee on Research and Developmtnt praE..t the
s-ubject project proposal deacribed on the inclosed Project Card for
appropriate action by the Corps of Engineer'n Technical Committev,

The Subcommittee recom-mohdu:

EL Approva1 of Project 11c. 8-31-02-004, Patternsi, Carrou-
flage Clothing, and as';sign-ment to the Corps of Engineers.

b. Adoytio(u of ',he K11litarN Characteriaticz Rs litt~d in
the inclosure.

C, A~rignrsert of Pricrity 2-A to tho project.

d. Security clasfication of the prjcmilitary
characteristic3, ard equipment during resjearch and davelopment be

e. ccur'ement of Huch equip,,iyont as may be recquirod. for
eng~er-,g tects Lin conr.e!ction vith thea projoct.

f The .~rtema tr Cornp e thorized to furnigi Peaz-

pies of ci-u~f lage c'othIng for- evaluation~ of camoulage effective-
ness, Enginseering and Service lTesta required for th,- project,

FOR THE SM X1.71 : F

1 Thcl,/a/ E. F. kaItX

Project ^ad Colonel, Corps of Engineir,
Yo. :~3102..OL4.Ansiutsat, 9.ngr Research

Development Div,
Military Operations

classification Chwiged to 7NCLASIFIE
Ry Authority ofC t .#49 Ie 1
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Off' ClurofL'anslp Igr Re. & Dr. Lebo .....

AW1  no.A% 'Di. U

La~ii btCPTOthdN a d t It.eo~t.o CnrAdsiwn ivoerq .r5 -

Oi cer-i " oacerto General sro ~o~~gca~b tatdtopo

th No . 1ay re9 l M~a~~i~p~ ei*~o akd~~1o~t

1 ?qiiianAoad vrMMort dan 2rIy t 9o 6 di oi
roq i , bo zt day " r io t~ Dv lp"i of. ifrard viein Cc vicats t rnfox u
eon-, rtle-lnt of M ry~oad~l othn can.-3 bae 10 te t.oh p.-vi d

re:lo trin vJao in pattrne willmtene v-il mii~a h- vouo f Wrade all 4
Th h P l ot ay rolt n an on iafl' pfavmait wahu ehar.1 sbeirtyoe

tcc lb. Qnta tv'~h dao Notifgh
exiti . irtnthtj plotior v.iAsmotn' ao~~ag y~l oioti~~ b o ee'ii

I Na eprt.,ev t irman t o rd ro rt (ar atedd 2 LaY 1946 oto

aM1 hurnmoe w'buja, ft and iGTh ob, tiedo Ccahst parto..oth

b2) tcr ,v t of the Ay f-.rnd ?No ,-5-3, d~Atvd 10 U rch 194

J; Lsth. urnut of pternra colxor ande nalotrio re esin, tv~a-. Whe at ,G
Cflic o,-Jt uniformwill (io.re2 the tee fietcrh;iwu uf n e~r &IT

lT,1t patomar fors aerca Stol 2,w lufpoid sh& .boho nhd be of

-tnst.W1I



"Wtaso Be"' iafaiee wlowum d~wieea, lobh 16eU4 levios MAWs
fbwaftta bv night "~A ug heo s a by aye

5)The U. 3. t700PS a& eOX6ient Un of the Oftpeesope on Okirava piekW
off Jayw"$* on nigh Stmio It Is gjs~th1l'w b..li.,d that a good
prop~orton of the -naltiea aiewxed by Jaw .oA th~ere resulted twm
detootion of theirw -. nAS at niUtV

(6 As it Is re. ason-~i to6,, that etniew fi_%~dvcm
dOV106m Will be .Oyed by th~e * in V% max Warp oed1tious

(7) Quartamaoter Corps pertliation in thin projoot onaet of app g
pattens Wui colore designed by Cor'ps of Inginras t*o embet unLfo'p"

(8) Agencies interested in t~cs proat~ in additioa to the Corps of

;::': 1 Sngimters are Army Field Fo~'os, Q'Artemuter Cor1*

(1 I is Inene too =,ot a cf-..88 of eer Anm wit~h eobai;oa of

~~4)4i d vul nd night tis. Wrntri detect.4,on 16 soompli d. I!oaw

±1elpo ill also be teetod ag&.iwt othe~ km fojre of bottletiuld
(2) Ttese tmiationo of pattuia said oolor "ulvvo vd11 be atniehod the

m aoufag clothinvj il bo ma,()The finished gamanti furnished by iho CiAr'tsBatex' CoPN will be FIvvn
ex 'ieiv eninering tests to 6vlaeteo~~~& fetvns if
the Clothing0

(4i) When thQ eamouflap. olothiag Mo bion tound to oowdnin Vh _om@ thi
W#e~tiov ne~eseap to Provida adequate woofi~w' the O~vipd Pat.-

tom1e will bo MwiorAied to the QArotte v aerp2 POZ. 919MO 01*&b*
(5)V Ths finished Oziouflaj OlID whon uacd With theg helist 'loir tall

4~~4~ pre'rido a suitable bat;@ to Qile tAt"ao MUMa~ or migiciall awaet
Ing utna WM beadd n ill p, -Isdc tht WQtr4 eAls~or eow*I.eal
aent at close ra~i for r~rl (Ibjervatior, cad erdpo e gitwvq
P'3144 a parti at"W' pmomeotp the re pr~AIUM1 for i~ oUTK s~ loth-
Si buin dividod ba*tmrd the Waetr Uaaml QW thD Chief o~f

Englevr close Uison wiN Qhe Qw OtovOr. M bd o maintat~ed
throuwvut m~e lifo of kl-w P'Viva

engagd to undertaes 3pp opriate PhA590 of the lOW1PAO~t.
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Exhibit 2 DEPARIV4M' OF TIM AFM
OFFICE OF THE CHIEF OF ENGINEMRS

WASHINGTON 25, D. C.

~NON~ 18 December 1950

SUBJXT: Personal CamoufIlage Rtquirements

TO, Chief, Army Field Forces

Fort Monroe, Virginia

1. through 3, (Ed. note: omitted as not pertinent.)

4. It Is ainderstood that Office) Chief of' Army Field Forcees
for logistical reasons has selected a compromise color of dark g".en-

0 j ish yellow, "Munsell" 10 Y 3/3 for the wet cold uniform as the least
objectionable color, Also that this color vwould cover approximately
90% of the uniform requirement. The remaining 10% requirements wrould
include special mission and special area uniforms as well as camou-
flage color patterned uniforms.

Or (d, noto: omittod an not pertinent.)

6. The following constitutes this office's interpretation of
the camouflage requiretrents stipulated in the various meetings noted
above and the requirements set forth in the Repoi-t of the Army Equip-ment Board (1),:"C) and the preliminary Report of the Department of the
Army Uni"o r7r. Poard 2-9 April 19149.

a, The personal items with which thic oorrQ6endenae con-curs for which carnouflugo coloration ifi connidered to be n~ao.2ary
are-

(1) Clothing, Combat.

* (~)Helmet Covers.

(3) Towels, Handerchiefs and Cotton Undervwar.

(iWebbing, etc.

('Special protectional items, i.e., Poncho, Gloves,
Mosquito head nets, and Insect Bars.

1(6) Tentage, Small Mn-Carrliod.
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b-, General Principles.

(1) Cuiouflage Colomttion should be a~pplied to all
componlents of th@ :,iiflom habftually worni or
oapable of baing wrn "i &A outer Zpent except
for ites such as buttonin insets whion lack of
cloaure. preclude their being worn as outer
garments.

(2) Cam~oufl1age coloration should be eff'ective
against visual and infraredg direct and, Indirect
observation from the ground and lov flyin~i
aircraft.

()Camou1'age coloration should be equally effective
in the attack and defense phases of combat,

(4) Camoufla~e c2oloration cannot be sacrificed fo
recognition requirements,

()Camouflaev ooration fu~r npecific it~in, showld
be based primarily on geogi-aphical rather th"n
strictly clir-Atic congidei'ation.

()Cawnuflage coloration of' the combat ensemble) in
the visual spectrum is requir-ad from -, minimum~
critical distance of 150 to 1000 yardo aind should
be daiged to reduce the conspicuousnees of the
individual in the open P,&ture type of tarrain as
oppoised to the closed wooded tylpe of terrain.

7, A-5 indicratod in 'the rieating hold at Offio@, Chief of~ Army.
Field Forcoo on 25 October 1950, It is contideored deeAirable for your
office to manrize in a single document ',he requirasd general militaryT
characteristics for personal c"..ouflage.

0.It io requested 'hat the FThrm-oing to be rvvievia und that
*your comment& wid/or concurranc;) be trerismittad to this of1'±ce.

FOI~ hE CII ~/oO Lloyd L. Rail.
for D. 0. HAKMON

LColonol, Corpt of S~ineers
Chief, *~v a Developme~nt

Div
Military Opera Ac1nv
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ATE-1 3814.6(c) (18 Dec 50) lot Ind

Offia,, Chief of kWm Field roraum, Fort Monroe#, Virgin~ia Ja~Ynuary 51

TO: Chief of tsinters, Departmuent of the Army, Washing~ton 250 , 0 C

1. The statement contained in paragr,.ph 4 of basic is confirmed.
The colors were chosen for the reasons stated therein.

2. The interpretation maae by your office of the camouflage
-' requirements of the Army in the field as set forth in paragraph 6 of

baoic is conourred in and is a clear otatement of the roquirod Sen.
eral military characteristics for personal csrn.uf2.age.

3. It is the recommendation of this office that the statemant
of requirements contained in paragraph 6 of basic form the basis for
future research and development in the field of camouflage for combat

* '-1uniforms and individual equipment.

'OR TH~E CHIEF OF ARMY FIELD FORCES:

5 monhLl E BARBM
n/c It Col, ACC

Asst Ad Gan

ENG7 (18 Dec 50) 2dm

Off ice or the Chief of Engineers, Washington 25, D. C. 10 January 51
TOt Conmnding Gennral, The Engineer Center, Fort Belvoir, Virginia

For information and guidance of the Engineer iReeearch and Devel-
optnent Laboratories in connection with future Re search and Devalopment
in the field of Carnouf' 3ge for combat uniform n proa eimant

BY 0RDEY OF THlE CHIEF OF EN0INLWS:

D. 0. IlA1iOND
Lt Colonel, Corpo of lhginieera
Chief, Eagr Res & Development Div
Militaryi Operations
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AIM FI=U FO!RCS5 BOMY NO.3
Fort Banningp Georgia

ONBCG 421 26 Nov 52

SUBJMT: Ensemble, Niot-Wat

THRU: Chief of Army Field Forces
Fort Monroe, Virginia~
AWrN: ATDV11

TO: Department of the Army
Research & Development Division
Washington 25, D- C.

In ~o~-ice with Departmnent of the AxM policy to aeal.te
development and to elimini)te unneasry enitume of' fundap

't] rcootend that early oonsidtration be given t'o reconmendrtions oon-
ta'Wnpd in Incl I to Ltr, GNflOG 421 (P-2500)p AFF1 Bor No. 3, 17

Nov 2, ubjet.: "Tentative Report of~ Project No. 2500 eto
Lnifonui, Combat Not-Dr-y, M,7-52.2" (RESF.&ICT1 Seourity inrormation.).
Pertinent reconniendations arte:

06. "No furather considtrution be aivon to eaparate iii-
'ormv for hot-wet and hot-day olim.~tes."

b. "Te requirment for one hot wetheruioo , n
undar both hot-wet and hot-dry climatic conditl'--ns be established."

WILLIAM J~. rri~

colonel, Atillery
Acting Prmidant
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Exhibit 4+ DE!'AR=' OF THE MIY

Washington, D. C.

mqNFr(G/8..31-02-004) 3 JVne 1953

SUBJECT: CsnwulW.e Hot-Dry, Hot-Wet Uniloram

To, Con~ming Offia~r
Engineer Resoarch & Devolopment Laboratorit
Fort IBelvoir) Virginia

1. Reference is made to inclosed copy of Restricto& Dispos~i-
tion Form, Connent No. 1 from 0-4 to the Chief of &gineo-%, file
G4-F3-31985, Subject. "Uifforms, Hot-Wet tind Hot-Dry Climateas,
dated 21 May 1953.

2. Disposition form rferenced in Sxu'ragr'aph I abov% is ftr-
warded for your guidance and appropriate action.

3t Information received 1 June 1953 from Office of the
Quarteraster General itndicates that the Quarteryrse ned o~
ducting tests from 1 July to 1 September 1953. It ii; reqviested thet.
ERDL conduct its tests concurrently wid in ~oaxxdina~tion with The
juartermaster Board, Camp Lee; Virginia, r~ iio ihta
loard 'is authorized. Copiew of aorro~pondenai to~ and Vfrowm tbo Board
hou.d Ihe tranamitted to thin office,

BY COMMAN0D OF MAJOR GEN1 AL STUR~I

/S/ Walter V'! Flyn
1lInci fo r C. T. NEWI'ON

CY DF f'r 0-4, Colonel) Corpe fof Fhairoi's
21 May 3 kA'iof, Zngr Roo 1 Dev Div

Military Operations

II



-P

Unifonns, Not-Wst and Not-7Dry
'fi 'Climate$

04-Fa Col Triplet/514585/mf

The Qartermuster General 04
ief of Engineers

1. Reference ia =ade to letter, subject as. above# fie
0~4/F3 25073; dated 28 April 53) which stated a conference would3 be
old on 14 Mayk 93

2. The agreements reached at the conference referred to in
paragraph 1 above, with the concurrence of A~ofS, G3 DA) OCAFFp Q40
and CofE are:

f a. The present utility capo Jaket and troe -k (M~T)
0.0. 10? color stays for utility and tempargte zone combat ivnifom.

b. The Quartermaster Corps will-,

* (I) Conti~nue work on design and cloth.

N shaa (T2n For d'tsert (Hot-Dry) use utilize poplin cloth L

()The jivnle (Hot.A4ot) uniform vill be eoannu~d ia
poplin cloth, shade (Olive Green) #116.

0. Thoi Corps of Engineera will continue vor, on c3olor L.'
coordination with AFF and WC.

d. At the end of aurmr tostik at Y , nd jwi Is tott
in Panm by thi 41, wiother oonfrmncs will be caled to reavteXuato
t,h.i r4 sults, and the one-uniform cono~pt for hot alim~taa will bo

.. TeCo,,p, of Enginoert wilL iixvutigatc tho =ouflage
2of vabbing, helmets and bod.y aror to confoxm to~ camouf-iage colore of

f, Joint Quiurtermster and lkiirar tcoti with Ar. ob -
301rVI~rs tho'ul not prno1\A the ogtabishmont ol' a atW4y roup of
OC CoM. , anid AFT~ mam)t.rship, similar to that now iiorkin, on lowd
Carrying equipment.

g, Chief of' AlTV Field fbroes vill in-ndiately furish
(ZV with daoign chsnges desired on Hot-Wet and Hot-Dry uniforms.
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3. It ic requested that your office take the necessary action
in accordance with paragraph 2 above.

t BY DMh=ION OF THE ASSISTAM CH13F OF STAFF, 04:

Copies furnished: W. S. TR LPM~, Colonel, 0S
ACof'S, 03 Chief, Developmant Br, R&D Div
CAFF, ATrN. t)!V-11

Inal



DUAR57M~ OF THE ARM Exhibit 5
Office of the Chief' of' Engineers

Washington 25, D. C.

SUBJECT. Uniforms, Hot-Wet and Hot-Dry Clitrates

TO: Commanding Offiaer
Engineer Research &Development Laboratories
Fort Belvoir, Virginia

1. Reference is &ade to Retpjricted. Diyoraition P'orins Coim..nt
No.1 fom 4,General Staff, Department of the Arm~y to the "xl

master General and the Chief of Ergineers, file 04/1"39 aubJeot as
above, date~d 21 May 53.

2. At a meeting held on 26 June 1953 in the PantAgon attended
by Colonel W,. S. Triplet, Lt. Col. V1. L, Ievio, Gh, R&D Div; Mr.
L. J. Eaton~, O0S and Mr. B. L. Thornton , ERDL, paragraph 2f of Diapo-I Ition Form, Comment No. I referenced in paragraph 1 a.bove was inter-
preted to imply that the Corps of Engineers woul.d have a qualified
colorist on hand periodically at Yuma in ordor that Quatst&r
Corps questions on matters of color could be an.zuerad,

3. It is requested therefore that EPWL hz--vo % qualified cuiou-
flage technician at Yuma for at, least two (2) ipirking dayz within
each fourteen (14) calendar day period for the duration of the joint
tests andA for an additional timne deeme-d necessary by the (Qua~tairmater
Corps3 project officer.4 4. It is requested thAt a dotailed overall coot *atirAte for
conducting these tests, chargeable to Project No. 8-31-02-0O4, Pat-.
terns, Camouflage Clothing, be forwarded so a. to reach the office,
Chief o," Engineers, AMT: ENGIP, not later tha ~l 93

5. This confirms requests made by telephone on 29 June 1953.

BY CQW.AND OF KA.JO1 G12WIAL

C. T. NXPTON
Colonel, Corpo of &ngineora
Chief, DEngr Rioo & Davelopment Div
Military Operations



Exhibit 6

SfBEJT: Equipment, Supplies, and Se:-vices for Panama Camo~uf'lage
Tests

UWGNW(G/02-004) (15 Oct 53) let Ind

Of'fice of the Chief of Engineers; Washington 25, D.~ C., 5 Novemb.cr 1953

TO: Commanding Officer, Engineer Research and Development Laboratories
Fort Belvoir, Virginia

1. Reference is made to the meeting held at the Office of the
Quartermaster General on 3 November 1953 attended by representatives
of 005 and ERDL at which the following was discussed:

1a. The M~DL tet group will sharo the offiae, work~ ura
and etoragQ op~Ae ass igned to the R& Svsluation Agunoy of' tho
Quartermister Corps at test area,

b. The Quartermaster Corps R&D Evaluation Agency will
furnish 6 men for the use of the EBDL test group.

c. The following support ia being requested of th-* theater
to moot the rsquirvicntt of thta BDL teat grour testpE sche-duled to be-
zin approxim~tely I Deoarmbuc' 1953 Wnd ianding appruivrAtely ZQ Dooeer
1953,

(1) Quarters and i-nasng facilitieo for the thret. EDL
test groups and the two truck drivers requested of the theater.

(2) one /hton truck (jeep), one 3/4 ton truc!, with
1-ton trailler.

(3) Drivers for the two vehicler, in 2 t~bove-

(4) The use of a liaison type plane with pilot i'or
the purpoee as taking camnouflage aerial photographs. It is estimated
that the necewsary photographic coveragje can be condluoted if pl~.e is
frado uyuilablo on e day basir., for a total if thrv (k&ys, not nmoe-
s~irily rons~autive di.W* begs photo.graphio ooQvetag ie dependent
upon ft-atora that cannot bQ d-etem ined in udvanoe. In this oonao-
tion the ERDL test group will surpply the cam- ras ana necesoaxy specit'l

Yt pe fims

2. The theater is being requested to grant clearance and second
air priority to include 35 Pounds excess baggage per each of the three
Man



3. The Office of Tr-- Quartermaster General a,;gests that any
shipment of equipment not being carr!Ed wlith the personnel be shipped

.1c/0 Post Quartermaster, Fort Sherman, Panama Canal Zone for the Engi-
nleer Research and Development Camouflage test team, Attention of the

Quar. m~tertest team.

4., Contingent upon the concurrence of~ the theater) thie office
approven the travel of Mr. John Hopkina, Mr, Edwr.. Bierly, Lnd Mr,
SIdney Feldman of the H:DL to travel to the Panama Can& one fura
period of approximately 30 days. These testo are scheduled to begin
on cr about 1 December 1953 for the purposte of' conducting camouflage
color experiments in coordination with the Quartermiastcr Corps, R&
Evaluation Agency test team on -the cooperative tests of Ensemble,
Hit-Weather ZMIT-l?52-531OO.

Upon arrival at the Panama Canal Zone the MfL test tew.
will report to the Ariny repreaentative at the Headquarters in which
they are perfor-ming duty, Other agency to be cozn a)cted will be the
Quartermaster Corp3, Research and Development Evaluation Agency test
team for the cooperative testing with respect to thce camouflage color-

io n n p 9t of thr tests,

'.in confoorarc(, with the current austerity program Gyvimr
effort rhould bm rmado to complete all re-quired tests during the
P e -e-nbr i tc :t period rather than continue these tslts duri~

7. It IF. requested That su~ggested color for clothing P-s tl
-es ult of these tcests, be forvarded so a(3 to reach the Office, Ct<..

of ~ ~ n In~er, ti E F, not luter th'nn I Februar-y ]954,

BY CCMVA.'T OF MAJOR GENER~AL STL'G

Coloc.n 1, -o r p ~ e
Chef DgrRee :' ij iv
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APPENDIX 13

Item esert

0Adapter, film pact 4X5 0 2
Adapter, lens hood 0 3

Armo, vet, -52A, size medium
Athletic equipment for recreation) set 1 0I Attaahr.wnt, color, Harrison, T/09 OW ffodel11

expoaure mpeter1
Axe, chopping, sinGle bit 1 0
Bag, canvas, water, 2 gal, 0
Bag, fiLm changing 1 1
Bag, sleeping, wool 2 0
Bandoleers, anrio. -wood block loaded 5 5
Batteriea, flash 0 6
Battery Kascenibly - 3 nonspill storage cells aig

stock No, DBB-hl/ for dniperacope 02
Bet atridge, cal. .30, diort, M-191286

1 'inocu-tar, itareo-pristr 6030 w/calle 1
Binocular, teo- ris 75 icse 1 0
Blanket, wool OD t.1I 9 4 3 10 0

BriePaint, -2" 4 0
Bulbs, flash, GE ',,0, pkg 5 10
Cable, flash 1 2

C atrera, mot Lon picture, aine Kodah l6nvn,

R oyal, /f) 1" FL. lons wi/oarrying case 1 1
C tr.e r a, PH,47E, Anniverrsary Model 0 1
Camecra, speed graphic, 14x.5 1 1

an t c:e. -1, alum~nxri 6
'Ape exp.,cmulg 0

Car er, intrtnchment tool, combat 80A Carryall , vehiclit, 6 pai enger 10
Caue, watar repellent, baG sleeping M-45 2 2
Case, wcter repellent, bag, sleeping) M-1945 2 0

i,))'ding., steel60
Chair, folding, wood and r=tal 6 0
Cloth, texp.. ewmples. L yd x 3 Yd~s appr-ox.

solid shades &nd pttt-rna 08
CompAsm, boo dial, 3' X 3' Dietzgen 0
Cot, carivto, folding 6 0
Cover, anwson, diz~t, M- 8 0
Covers, helmet, Qxp. burl~p in hcolors 20 18
Cup, canteon, CRS 6
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C.loth) $foouainjgI
D um, influi~be lyd gasoline), steel,

5-gL op,3 0
V'ilm, 16nmn, Kodachrome, ft.270 30
Film, 35nrn, Kodachrome for stereo camera, roll 5
Film, L07tachrome,Ihx5 she et 41 35
Film, infrared, 4X5 eheet' 18 15

*FIlm, super xx, 4X5 aheet 58 40
Filteri, met, Wratten nerieto VI, 1 1
Finder, range, M-7 w/tripod 1 motar baze 1 0
Flash gun, Graflex 037 1 1
Flashlight, 2 cell 5 5
Grey scalea 9 step set, lx2 ft ea. celolex 1 1
H =iier, carpenters10

Hatchet 1 0

Holmet, *l"ners 46
Helmet, oteol M-1 46

Hold~r, film, P1181 01 Mu ir, 4~X5 15 15

Jack, hydraulic, 3 ton, wi/hwidle 2 0
Kit, first ~a, rwtor, vehicle, 24 uLnit 1 0
1it, sneake bite, suction 1 1
Lons, 12' 1 in Kodak shutt;er 8upemmtio 1 1

lih or~trdisko, Harriijon @rieg VI !

Lohr, trunk 6 0
Machotte, 1? M19Ls2 Style B, w/sheath 1 2
Marker, rinefield 6 0
\-,ter, oxposure, Nidl, c.E-DW- 1 1
Meter, expogure, Wenton I I
Mount, filter, lene hood % holder Ph lC6A 2 3
Not, helmet, w and6
Pack, fieldA, cargo, M-4L 8

2Paek, field, combA, M~h 3 6
Padlook, r~Autor No. 5,2 in, 0
Paill, 114 qt. 40
Paint, carnouf1age exp, can, Freon g&6, 4 c olors 0 .12
Paint, face, carnouflage, @tick 2 colors 0 2
Pistol, Pyrotechnic, w/flarts 2 0
Pole, ,iright 12' 3" 2 0
Pouch, first aid packet) M19142 8 6
'Radio aet, ANI/?TC-620

ia finder, oouplied to 4sX5 21,eod iirr-Phia a "-ra
RNtion, operational I~~cs



Riflo 09l. .30 ml, v/sling class X. 4 0
Saw, hind, oroescut 1. 0
ShovQ! gen purpose, round point type IV 1 0
Shovel, intreriching M-43 4 6
Scissors, pr 0 21
$late, photo infrmation 2 2
SnIpernoope, 20,000 V) infrarod act 0 1/aa
LOhiperisoopv, photographi(, asembly w/lo#ns

vlovT-r, poverpack, tripod & asse 0 1.
Sp ls, \ceup 16 mmn, w/can, film 4 4

3tamps 2,500 0
Station wagon, Buick, 1951, W/steel cage 1. 0
Suspenders pack, field, cargo & co1wbat 8 6
Tablets, salt, box of 50 21 0
Tape, riasking, roll 0 2
"rent, ahelter, half, new type, complete V/Pins

Io~e lns, pkg 2 2
Tripod, quick set2.1
T ruck ton, ixU -Srrack, / tcn,

U n If-rr, , co rb at, lightwreight ensemble T-53-1. sha
C\31q7 nons. )ig of I. cap, 1 shirt, 1 pr ti-ousera I.2

UnIfort, cot~bat, lighteiht nnseMbic T~5- hd
Awn an' wi ove 4

t' f orv'n, c om.nbAt , li&otweight ensemble T-53-3 shiade
C-ren i a aao &xv e 14
Ufcrrn, -mta t , lightweight ensemble T-53-1 shade
VT.nk I N-. I ais Stov.e 1 1

Uh fc-, exr. flc.k pattern on nylon 0 21

11'.1fc r", exp,, nclid vilsual shs-di 00107 infrared

f -n. exp.. r, rtitem, variouQ oolor

00
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Table VII. Test Series No. 1; )QhakI No. 1 thiiftmn

Site Dete teu, asO e Identiied' Ti
a W P w p

a. Front Ligting

Rio Puerco 2000 2000 700 775 1100 500
2000 2000 1000 775 775 600
2000 2000 900 1000 1000 500
1700 2000 750 500 550 4oo
2000 - 1100 900 g00 550

Marble Canyon 16, (-M) 600 K 1060 1060 ~400 K
1600 1600 400 K 1200 1)400 300 K
1100 1400 500 K 60') 900 400 K
1600 1600 - 900 1100

losamond 3000 3000 2200 2000 2000 1.350
1600 3000 1000 g00 1400 600
19?00 2400 1275 --

Westmorland - -600 600 500
--- 700 700 500

.4--700 850 500
--- 700 -

b. Side Lighting

R11io Puerco 1500 100 1100 1200
1700 1700 140)iO 1L40
19--0 1950 - 1100 1200

i110 1 I00 1200

Rosamnond. 2125 26215 1075 212 5 2125'1 775
2100 2600 1100 1200 1875 800

212 215 900 -2125 2125 775
1700 1,900 1700 600 1500 600
2 300 2300 1700 1700 1800 700
2300 2300 1700 1700 1800 700
1600 IWO0 1700 g00 1t400 6,00

1700 1"M0 1700 (600 1000 600

WeatnwjrLand 12 50 1250 60850 950 500
950 1200 700 800 1000 LLoo

1150, 12-00 c0 600 850 500

1) 1500 0 0p" o0 0 6001I\ 1 o



site etcte as Objects_ :den-ified as Men

R, ea%, Li

IMarbl.e Canyon 1t200 11400 800 K 400 1200 200 x
1700 1700 11450 K 1075 1200 750 K
1600 1600 11425 K 750 11400 4+00 K
1600 1600 11425 K 750 11400

160 1640 1470 1100 11420 50
1800 1800 1500 K 1300 1500 600 x
1800 1800 1500 K 1600 1600) 500 K

'P. 75 320 10 145 22 5712725 3250 1700 11475 2725 850
3',00 3500 - 1250 1300 850
3500 3500 - 1200 2200 =

~i~JKEY: S Standing
W Welking
P Prone
K -Knetling

NOTE: All values in yards.
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Table VIII. Test Series No. 1; Tan 112 Uniormi

Detected as Objects Identif'ie~l as Men

a.Front Lighing

R9io Puerco 2000 2000 850 775 900 500
2000 2000 700 575 575 550
2000 2000 900 900 560 600
1400 2000 750 60 900 10

2000 - 1100 900 900 650

Marble Canyon 1600 1600 600 K 1050 1050 300 K
1600 1600 400 K 1200 11400 400 K
1100 1600 500 K 600 900 400 K
1600 11400 900 1100

Rosamond 21400 21400 2200, 2000 2000 1350ii 1600 g000 0090 1400 600
1500 2100 1.275- -

Westmrland -700 600 500.2 . -6w 700 500
700 850 500
700

b. Side Lijhtina

Rio Puerco 1750 17150 -1100 120 -

17O0 1700 - 1400 1140', -

1~, 1600 -1100 3
1700I 1800 -

Rlosamond 2125 2600 1075 2175 2125 775-
2100 2600 1150 1200 DO80 800
2125 2125 900 21,15 2125 77 5
2C)20 2210 1370 1li80 1650 690
1700 1900 170-0 5O) 1500 400
el300 2300 1700 1.700 700 700
2300 2 300 1700) 1700 1800 700
1600) 1600 1700 900 110m60I ~ ~1700 100 1700 600 0 0

Westnmorl&nd 1250 1250 700 800 950 500
950 .1200) 600 800 1000 400o

1200 13CO 800 600 850 500j 1400 11400 600 900 900 600
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TL~ble VIII (cont'&)

D e t e a te a a s a c t s_ _ _ _ _ _ _ _ _ _

Marble Canyon 1200 1400 c00 K~ 400 1200 400 K
1700 1700 1450 K 1075 1225 750 X
1600 1600 1425 K 750 1400 400 K
1600 1600 1425 K 750 1400
166o .1690 1390 1090 1430 530
1800 1800 1500 K 1300 1500 600 X
1800 1800 1200 K 1600 1600 ro

Rosam~ond ~ 2725 3250 1700 1500 2725 850
2725 3250 1700 1500 2725
2500 2500 1250 1300
3500 3500

1~;8 Standing
W uWali~ng

P Prone
K -Kneeling

NOTE: All values in yards.

2:2



j Table IX. Test Series No, I; Green XA6 Unitorm

Rio Puerco 2000 2000 800 775 1, 00 500
2000 2000 1000 575 850 575
2000 2000 g00 _;00 900 600
1900 2000 750 600 650 650
2000 - itO 900 900 600

Marble Cany~ 1600 1600 600 K 1050 1050 4+00 K
1600 1600 500 K 1200 1400 300 K
1300 1500 '00 K 900 1000 ioo x
16wc 1600 - 975 1300

JRos.=ond 3000 3000 2200 2000 2000 1350
2400 3000 1000 1000 .1600 600
2000 3000 1350 I 175

Westmorland -800 60W 600
600 700 650

-800 850 500
- 700

Riob Puereo 1800 1650 1200 14oo
1700 1700 - 1400 14oo
1950 1950 - 1100 1200
1800 1900 - - h

Rosamnond 2125 265 1( 15 2125 750
2200 2700 1100 1200 1800 800
2125 2125 900 2125 2125 750
1700) 1900 1700 750 1500 600
2300 2300 1700 1700 1300 700
2300 2300 1700 10 100 700

1700 1900 1700 900 14o 600

Westmorland 1300 1300 SOO 900o 950 500
*1300 1400 700 0900 1100 600

1600 14oo 600 700 1050 500
1300 1600 800 900 900 600

Si,



Table IX (cont'd)

Detctd s 2Ls a MentiTNe as MenDe8t _____________

0, B ear Llgbi.g

Marble Canyon P00o 1500 1200 800 1300 4~oo
1700 1700 1450 1075 1225 700
1625 1625 1425 750 14oo0 4+00
1625 1625 1425 750 1400
1800 1800 1500 1300 1500 600
1800 1800 1200 1600 1600 500

Rosamond 2725 3250 1700 1500 2725 850
275 3250 1700 1500 22

3500 3500 -1250 1300 -

3500 3500 --

L N., 8 S tanding
W a Walking
P -Prone
K -Kneeling

NOTE, All values in yards.

"A



TableX. xTut Sortie No, 2.j Olive Green 107 Uniform

Bit@ E Pq

a. Front Lightng

Rio Thuerco 2000 2000 800 775 1200 500
2000 2-000 1100 575 77 55
2Q00 2000 900 90600 7
1900 POOO tbO( 650 600I00 V 

- 1100 900 900 650

"lafole Canyon 1600 1600 600 1050 1050 400
160 60 500 1200 1400 3001300 1500 500 "~00 1000 400

Rosamond 3000 3000 2200 2000 2000 13502400 3000 1000 1000 1600 600
2000 3000 1350 -. 1275 -

Westm'orland - 800 600 600
--- 600 700 650

800 850 50
7500

b. aiL4~i

Rio Puerco 1800 1850 1200 1400
1700 1700 1 4o)o 14oo -

I1g00 1900 -1100 1200
1800 1800 -1- 140 -

Rosamnond 2125 2625 1075 2125 2125 775
2200 2700 1000 1200 1800 8("o2125) 2125 900 2125 2125 7751700 1900 1700 750 1500 o2300 2300 1700 1700 1800 700
2300 2300 .1700 1700 1800 7001700 1900 1700 900 l4oo 600
1700 1800 1700 800 1400 900

Westmorland 13100 1300 800 800 950 500
13~00 1400 ft0 900 1100 600

140 1500 80700 1050 600.41600 1600 B00 900 900 600
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Table X (cont'd)

Site Detec e O cts Ientif~o as Me

M arble Canyon 1400 1500 1200 K 800 1300 400
1700 1700 1450 X 1075 2225 750
1600 1600 11425 X 750 1400 400
1600 1600 1425 K 750 14oo
1800 1800 1500 1300 1500 600
1800 1800 1200 16)00 1600 500

Rosamond 2725 3250 1700 1475 2725 850
2725 3250 1700 1475 2725
3500 3500 - 1250 1300
3500 3800 - a

KE~Y. S Otarding
W n Walking
P - Prone
K Kneeling

NOTE: All vuluos in yards.

ls
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Toole XI. Test Series No. 2; Khaki No. 1 Uhi1!orm

Detected as Objects_ Identified as Men
Site S pS

Rio Pr~oa. Front U ti lii

120 1200 800 100 30 80
290 2900 1100 1800 2500 700

2800 2800 1100 1500 1700 550
21400 2400 1000 .1000 1000 550

Marble Canyon 1500 1500 600 K 900 900 350 K
800 1.200 700 K 600 600 400 K
800 1000 525 K 800 800 6M0K

Rosamond 2300 2300 11400 800 1200 700
1000 1200 1300 600 1200 700
2200 1200 11400 600 1000 4i00
2300 2300 1000 1000 1000 700

370 3700 1go0 90 1400 800

Westmorland - 5 5 400
0-700 800 475
C. - 800 %Ao 50

-550 650 300

b. Side Lighting

Rio Puerco 2000 2050 1200 850 85o 1400
1950 1950 1200 1200 1500 500
1600 1900 1200 850 1050 500

- 1200 1200 850 500
-- 1200 1000 1050 500

Marble Canyon 1000 1100 700 .1000 1000 1400O
1600 1600 1000 12:00 1500 60
16oo 10 1000 1100 1100 500

1700 1800 1700 20 160 1000
1800 1800 1500 1300 1500 600

Rosaxiond 2300 2400 1200 1200 1800 800
23,00 2400 1200 1000 1,800 700

280 2800 100 1100 1800 1000
2400 2800 1200 1000 1500 600



139

Table -1 (oont'd)

Site Detected as Objects I-dentified as Men
W P S Wp

Wootmorlw~A 1100 1300 700 700 900 0
900 1000 500 700 900 400

1000 1000 800 700 700 600
1400 lhoo 600 800 1000 o
1100 1300 600 700 1000

c. RerLgtin

Marble Canyon 1700 1800 0 90 10 20

17100 1,800 1600 1200 14 50 500
1700 170 100 1300 1300 600
1800 1800 1600 1100 1200 600

Rcsamond 21400 21400 g00 1100 1600 B00
21400 2140o 900 1100 1600 800
1800 2600 900 1000 1300 800
180o 2000 1000 900 1100 500
21400 21400 900 1400 1600 800
1600 2200 950 800 12.00 600

M-Y 3 Standing
W mWalking
P -Prone
K -Kneeling

NOTE, All v~,,e in yar\1u.
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Table XII. Test Series No. 2; Tan 112 Uniformu

- 4 -8

a. Pront Linting

Rio Puerco 1900 1900 1000 750 750 300
2000 2000 850 950 950 900
1900 1900 900 950 950 9002000 2000 1000 11.00 1300 70
2900 2900 1100 1800 2500 7002850 2850 110 1500 1700 50
2400 2400 1100 1000 1000 550

Marble Canyon 1500 1500 525 K g00 900 350 K
800 1200 600 K 600 CD 400
800 1000 700 K 800 800 Soo

2300on 2300 1400 800 1000 70
1400ho 1800 1700 60-0 1200 7T00
1200 1200 1400 600 1000 400
2-100 2100 1200 1000 1000 70

3700 3700 1400 go0 1400 800

Westmorland -- 650 650 400
7(00 800 475800 800 500

--- 550 650 300

b. Sida Liht~ng

Rio Puerco 2000 2000 1200 1250 1150O 500
1 95 0 1950 1100 850o 850 450
1600 1800 1100 1100 1400 500U - 1100 650 650 500

M~rblu Canyon 100X)0 1100 800 K 1000 1000 400

10 100 1700 1300 1500 600

1600 r,600 1200 1200 1100 500

2300 2400 120C 1000 1800 700
20 280 1400 1200 1800 1000

2400 100 1200 1000 1500 600



141i

Table XII (,.ont'd)

Wuw nA100 1900 700 700 9M0 500j1000 1000 500 900 900 4~00
850 1000 800 800 70 600

lho -l00 600 40 00 00
1100 130 0 700 1000

Mabl Cnyn 1100 1300 1500 700 110 20

1700 1800 1600 1100 14~50 500
1700 1700 1300 1200 1500 600
1800 1800 1600 1300 1200 6W0

srnd2400 24~00 900 1100 1600 80

2400 2400 900 1100 1600 300
1600 2600 900 1000 1300 800
1I00 2200 1000 00 1100 500
11,00 2b)," 900 11400. 1600 800
1600 2200 950 800 1100 600

KEY: S - Standing
W - Wlking
P Prone
K KnoelinA

NOTE: All valUu in yards.

I j



142

a. Front Lighting

Rio Puerco 2200 2200 1100 750 900 500
2000 2000 1200 1100 1100 1,00
2000 2000 1150 1100 1200 550
2000 1200 0 1200 1.100 1300 750
2900 2900 1100 1800 2500 850
2900 2900 1100 1500 2300 800
2600 2600 1400 1100 1100 800

Marble Canyon. 1500 1500 800 1200 1200 800
1500 1500 800 600 800 ~400
1600 1600 800 800 800 '600

Rovakmond 3500 3500 1500 1000 1400 800
2600 3000 1700 1000 1700 800
2500 1000 1700 800 !400 800
3800 3800 1000 1200 1200 700
3800 3800) 14oo 1000 1400 800

Westmorland - ' -500 500 e§00
"00~o 800 475
60 00 500
8 00 300 475

b. Sid Lahti

Rlio Puerco 2000- 2050 1200 1.150 1150O 500
1950 'C0 1375 850 goo 500
1700 1900 1100 1100 1400 500

1.500 1000 1000 500
1100 2.300 1350 500O

&'b1* , CInon) 1500 i 1600 1000 1100 1200 60041600 1600 1000 1200 1500 800
1600 16,00 1000 1200 1200 50
1850 1850 - 1400
1700 1800 170 1200 1600 1100
1800 1800 1500 1300 1500 W0

h~on ~ 2300 2800O 1I-C20 10 8002 2300 2 lb00 1200 1000 i &-0 700
2600 2800 1500 1200 1800 100y0
240C 2800 1200 1000 1500 600



TableN111 ont'd)

Wa rl 14+00 1-00 800 700 900 60
1000o A00 600 850 1000 4
1300 1350 8w0 800 Goo 600
1500 1500 600 900 1100 600"
1350 1350 00700 1000

~ fl~r~A tin.

SMarble Caryor 1800 180-0 1800 go0 1200 500
1800 1800 1600 11OC .450 500
1700 1700 1300 1300 15-00 700
1800 1800 1600 1200 1200 600

Roaod2400 2400 go0 1100 1600 000
2400 24oo go0 110 'i6oo Boo
1800 2600 900 1000 1400 800
1800 2200 11.000 900 1100 500
2400O 2400 90o 1400 16co 300
1600 2200 950 q0 0  1.100 60 0

NCTE: All values invro

j0
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sieDetected a~g C bect - Identified as IrG
______ P w p

Ri uag 1900 1900 1300 900 750
2000 2000 11200 IMT 107f5
2000 2000 1300 1000 1100 900
2000 2000 1300 1000 1300 650
2900 2900 1100 1800 2500 700
2900 29-00 1100 1500 2300 750
2600 2600 1400 1100 3100 550

Marblo Cwnyn 1500 1500 800 1200 1200 S00
1500 1500 800 600 800 400
1600 1600 S00 800 800 600

Room~ond 3500 30 150 1000 1200 800

260 3000 1500 100 1700 0
2500 3050O 1700 800 1400 800
3800 3800 1200 1200 1200 700
38(0 3800 1400 1000 1400 800

Wo orad500 500 500
700 800 475
800 800 500
800 800 475

Rlio Norco 2050 2050 1100 1150 1150 500
1950 20 100750 90 500
170n 1900 1100 11.00 1300 500

-~ - -600 1000 1000 500
- 1100 1300 1350 500

Marble Canyon 1500 G 1600 1000 1100 1200 600
1600 1600 1 0 1200 1500 0
1600 1600 1000 1200 1200 500
1850 1600 - 1400

1-700 1800 1700 1300 1600 13.00
1800 18-00 1500 1200 1500 600

Roagmnd 2 300 2800 1200 1200 1800 &'o
230 2~0 1200 1000 1800 700

2800 2800 1500 1200 1800 1000X

240rC 2800 1200 1000 1500 600



Table XIV (cont'd)

Dote t d~ a bs o I ant ft a~ aen

Wt w1awl 1500 2.600 800 700 900 600

30 130 600 coo 800 600
1500 1410 600 900 1100 1,00
1350 1350 900 700 1000

Marble~ Cr anon 1800 1800 1.800 g00 1.200 700
1800 1800 1600 1200 1450 600
1700 1700 1300 1400 1500 700
1800 1800 1600 1100 1200 600

f mooond 2400 2400 90 IOO 1600 B00

2400 2400 900 1100 1600 800
1800 2600 900 1000 1400 800

2.80 ~40 100 ~ 00 1100
2400 2400 N00 00 600
1600 2200 950 300 1100 60

W-Walking
ppronie

N 0.1'9 I valuoi in yars.
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Table XV. Test Series No. 3; Tan 112 UJnifom
Two with O1ive-Drab BV. Pum

to~i~a

Rio Pucerco 1600 1600 700 1200 14oo 400
1600 2200 10 20 )4oo 4oo

2100 2700 700 1200 50 40
2100 2700 700 1100 1500 ~ 400
100 2700 700 1100 1500 o

1600 P200 700 900 1200 4oo

Marble Canyon 1300 1700 1300 ,c 4OO 4O0 400 K
1300 1700 1300 K 4~oo WO00 Xo

1300 1700 1300 K 4oo 1200 400 K
1300 1700 .1300 K bWo 1200 40K
1600 1600 1200 K 700 90
1600 1600 1200 K 700 900

800on 260 20 0c O 10

Eoaod2600 2600 1300 800 1000 600
2600 2600 1350 800 1000 650
2600 2600 1250 800 1000 500
2600 2600 150 800 1000 500
1 700 2300 100 8 10 00

270 2300 1500 80 10 0
2600 2200 1500 600 1000 600
2600 270 10 600 1000 W00
2300 2600 13010 800 1000 500
2300 2600 1300 800 100 500

b. Si e - _~t n.

Marb le Canyon 1700 10 170K 1300 1500 700 K
1700 1800 1700 K 1300 1500 700 X
1800II 1800 1600 K 1600 1600 B00 K
1000 1800 1600 K 1600 1 600) 800 K
1800 1800 1600 K 1400 10

1600 1800 1600 K J.) 0 1600 -
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Table XV (cont 1d)

Site Detje a bjects Ifdenti ied as Men

TtosaaozA 3200 3500 1700 1200 14O0 900
3200 3500 1.700 1200 11400 900
2000 2000 1800 800 1200 800
2000 2000 1800 800 1200 800
31400 31400 1800 800 1140 1200
31400 31400 1800 800 11400 1200
3000C 31400 1700 1100 11400 900
3000 31400 1700 1100 11400 900

Westmorland 800 g00 500 575 700 450
800 90C 500 575 700 1450

1000 1000 - 600 800 300
1000 1000 -600 B00 30()

900 .1100 -700 900 -

- 1100 700 '0100

c. Rear Lighting

Marble Ca.Von 1700 1700 1200 1100 1200 900
1700 1700 1200 1100 1200 900)
1200 1700 1100 1000 1000 800
1200 1700 1100 1000 1000 800
1700 1700 1100 1100 1300 800
1700 1700 10100 1300 80
114oo 1500 1,200 700 1300 200

1400 1500 120C 700 J1300 2003 KEM: S -Standing
W wWalking

P-Prone
Kneeling

NC'T~t All vulues in yards.
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Table XVI. Test Serieru No. 3; Tan 112 Uniform,
Two with Tom BoO-y Arwr

Ioetd as Objoots laentiftel a Mn
Sito

Rio Puerco 1500 1900 600 1000 1300 1400
1500 2000 600 1000 1300 1400
1900 2000 70 1100 11400 400
2100 2200 700 1100 1500 1400
1600 2100 00900 1200 400
1600 2100 700 900 1200 400

SIMarble Canyon 1100 1300 1100 800 B00 400
803I- 900 500 700 700 300
800 1200 600 800 400 700
800 Boo 600 800 400 700
1600 1600 600 700 800SJ1600 1600 600 600 700

Rosamnond 1500 1700 1300 700 1000 500
15100 1800 1300 700 1000 500
.170 70 15 800 1000 500
1500 1700 1250 80 10 0
2300 2300 1250 800 1200 500
2300 2300 1500 800 1200 600
2800 2300 1500 600 1000 600
1800 2300 1500 600 1000 600
2600 2600 1300 600 1000 500

2600 1600 130800 1.000 50

MabeCayn 100 10670 3000 0 500
1700 1800 1700 10 10 0

1800 180000 0 100 100o Bo
~ j 180 1800 1600 160 10500

TMrl Cayn 1800 1800 16700 11300 1600 70
180 1800 1602100 10A Psarona3201300 1700 10 11400 900

3200 3500 1700 1200 1400 900
2000 2000 1800 1600, 1200 .800
218 200 180 0 16 100 000
3200 3800 1600 1400 11400 10

3200 31400 1800 Ir00 11400 1200

3000 3000 1200 1100 1400 1200
3000 3000 1700 1100 11400 900

300 30I70 10 1o o
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Table XVI (cont'd)

Detooted as Ob *ats i~:I~il da n
site__ -

Westmorland 800 900 e00"75 700 450
800 900 800 575 7~00 450
1000 2.000 -600 800 300

Ow 90 :600 900:
8000 00 600 8003o

a. RerLikhting

Marble Canyon 1700 1700 1200 1100 1200 900
1700 1700 1200 1100 1200 900
1200 1700 1100 1 (00 loco0 800
1200 1700 1100 1000 1000 w0

*1700 1.700 1100 1000, 1300 MID
4'1700 1700 1100 1000 Iwo0 800

14~0 00 0 04W3 1300 200
14oo0 1500 700 400 13-00 200

K1fY -S ding

W~T Walkng nyr.

F Pron

NOE l aue nyra



9Tablo XVL Cl@ Throsholdej Door Tes Samoa No. I

Chixoraticit* Detected. Vic, ImmooU Sytem
K~haki Tan Green 00 107 Khaki Tunn Green 0

700 500 550 500 450 250 550 150
500 450 500 400 500 300 200 200
200 600 300 600 400 500 500 400

I400 700 400 5,00 300 350 350 350
600 600 600 600 500 300 300 500

1000 1000 1000 1000 400 400 400 400
1200 1300 1300 1200 500 400 500 500

5W0 700 500 400 350 500 300 300
450 500 4oo 300 300 350 300 300
600 200 600 500 400 300 400 450
600 400 600 400 250 300 950 P250

500 500 500 500

AvE, 613 632 613 582 404 396 379 359
b. Side Liht

5C 500 500 500 20 00 150 10
00 400 400 400 200 200 200) 200

500 60 403040 0 4oo 4oo
600 600 600 600 350 350 250 250
650 650 770 770 500 500 500 500

1100 1100 1100 1100 125 125 125 125
1200 1200 120 1200 0 60 6c 6006

600 400 500 500 500 500 500 500
70 0700 700 100 100 100 100

70 00 700 700 200 200 200 200
500 500 500 500 200 200 200 2X
500 .r)O 300 300
700 Too 700 700
600 6c,( 450 200 -

AV 3 62 735 706 307 307 23 29

lz



Color Identifiable

Iali Tan.Gren,_,a !0L 1aki Tan Gre O 0

300 300 4oo 400 100 100 100 100
540 540 540 54o 403 400 400 400
630 630 630 630 54 4o 540 540
630 630 630 630 54o 540 540 540
600 6oo0 600 600 400 4oo 400 400

170 170 170 170

AVE 157 457 ~467 467T 309 309 314 31

*Valx eaffei-anc~ omittea Rage given refer to point when~r
oboerver cov-d detect hue mnd chr'om di±4erinvev

NCTM3 All tw~t Oltzaes A
All val1uo in yad
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Table XVIXX. Color Thresholdnj Desert Test Series No. 2

Color Identiible

Ch'otmaa ty Detected Vi Mup 83 tom

1000 1000 1000 1000 50 50 300 300
710 700 560 300 500 500 500 500
700 710 450 3038, 300 300
700 700 700 700 200 200 250 250

630 630 630 630 4oo 4oo 40 o
600 660 600 400 400 oio
500 800 7200 1200 500 5w0 500 0
600 900 6000 1000 500 400 400 300

400 40 30 00 300- 300 20020
600 0 0 0 0 0 500 0 0 50 500
goo 900 1000 1000 300 300 .300 300

*1300 300 400 400 700 700 700 700
800 8oo 800 800 500 500 500 500
800 8oo 800 WO0 300 300 30)0 3100
500 500 500 500

b. Side Lighting

350 350 350 250 300 300 300 X
500 500 300 150 400 400 300 X,;0
700 700 700 700 4 00 400 400 400
200 200 4s50 -50 50050 5050

500 540,o 0 500 500 500 500
600 600 800 800 300 300 300 300
800 B00 800 800 200 200 200 200

8001900 1 1 1 00 40 40 0 400

8oo 1000 1000 500 600 100 100 600

650 400 400 400 2 00 20 20 -

400 650 500 50060 0 6060

500 50 500 500

700 600 600 600
400 700 700 700 -
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Table XV11I fcont'd)

Color Identif~iable
C rnrtiaity Deote Via muno3.J. 8'tem

G. Rear Litn

500 200 500 500 200 200 300 300
800 850 750 400 30030 3030
500 500 500 500 200 200 200 200
600 600 600 600 50 75 100 50

50 500 500 500 50 50 50 5
400 400 600 200 400 400 400 400
700 700 700 700 -

100 100 100 100
500 500 500 50000
400 400 400 400

*Value differoenceG omittca. Rmnps given rofer to po int when
observer could detect hiia wid olu'orr difforoncen,

N0'29 All test sites inclvud,
All values in yarda.
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Table XIX. Color Thretsholds; Desert Test Series No- 3

a,. Front Li tij r

200 200 200 200
100 100 100 100
200 200 200 200
850 850 600 600
300 300 4CO 400

00100 25C 25050700 100 100
80050050 0

6^o 500 500 800

800 800 300 300
50050
500 B00
400 600
400 400

1000b. SideLighting

00- 1000 200 200

go 00200 200

5000 5000 100 100
500 500 300 500

300 300 2,00 200
300 300 4oo 400

500 20 00 100

200 2 00 200 2-10
300 200 300 2300
300 300 300 300

Va2lu d irince oiMttod. Iinp given rtfIir to poin whon
obsorvar Io.d &',tect hue c A chrom-n diff'emncs,

NOTES; All test ruitom inolued.
L11 va-Luen in yetrdq.
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Table XXII. Detection Thresho16.o of Load Carrying
Equipmnent and Riflesl Deaert Test Series No. 3

Models Erect Model Prone RifleT(Model~rt
-anTan TV=Ta Tain TanW/cD v1'/1an w/0/ van /

Aro Amr 4mr Armor rr

a. 1?ront Ligtinj

200 300 1+00 300 140X 400
500 300 400 300 4+00 400
500 500 1+00 200 400 400
400 200 400o 300 400 0

700 100 300 50 1.00 100
300 "1.00 500 50 1+0 400

~ ~500 50 500 50 600 600
700 300 300 800 600 600
500 50 200 -500 600
700 50 600-
5;00 4o 800

*150 50 800
500 .

500 -

b. Si&e Li~liting

500500200 50600 600
500500 205060 o

200 50 200 50 600 6'00
200 506005 00 600

200 50140 K 500 500
200 00 400 K 50 500 500

200 X2 40 K 5010 500
100 50--2020

300 300 100K 500 K 300 500

200 120 3052000 500J
300 200 200103030

300 200 100 K 100 1 300 300

2000 203000 300

200 100 300 300
KZY: K Kneeling. N0TS: All values in y&rdn,
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